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Cables at Birmingham, — Extra-high- 
pressure, 528 

Cables for Russia, 144 

Cables, Reports on the heating of 
buried, 26, 58, 365 

сав carbide factory іп Hungary, 


Calcium, Electrolytic, 352 

Californian projects, 590 

Callender Kay pole, The, 188 

Canada and France, New commercial 
agreement between, 79 

Canada, British branch works for, 205 

Canada, No summer time in, 487 

Canada, Notes from, 270, 534 

Canada, Trade discounts in, 16 

Canada, Trade statistics of, 191 

Canadian copper works, A, 204 

Canadian electric steel plant, 748 

Canadian electrical manufacturing in- 
dustry, 616 

Canadian market, 
the, 

Canadian trade, 539 

Canals, German, 110 

Cape Town contractors, 682 

Capillarity and surface tension, 431 

Capital and labour, Costs, 225 

Capital, Living on, 780 

Car, A new G electric, 84 

Car, Motor-house lighting from a, by 
“ Voltman,” 304 

Carbon electrode arc welding and cut- 
ting, 25 

бм Electric, Meeting of importers, 


British chances in 


Carnegie funds awards to scientists, 
687 
Cast-iron and Allied Industries Re- 


search Association, 241 

Cast-iron research, 787 

Caulking apparatus, New electrical, 352 

Celluloid, А safety, 148 

Celluloid Bill, A, 80 

Census of Production postponed, 517 

Central Europe, Railway electrification 
in, by S. Parker Smith, 786 

Chair of Commerce, Manchester, 651 

Chair, The vacant: the late Mr. Gate- 
house, 433, 435, 486 

Chalk as fuel, 734 

Charging for а switch, 276 

Charging for idle current, A method 
of, by С. С. Carrothers, 404 

Cheap power, 115 

Cheap transformer installation, A, 52 

Chemical and metallurgical aspects of 
electric arc welding, by J. Н. 
Paterson, 135 

MS ыы electrical activity in, 

Chilian copper production, 413 

Chimney draught troubles, by E. 
Ingham, 265 

China, Cost of living in, 583 

China, Demand for machinery in, 347 

China, Demand for power in, 681 

China, Development of trade with, 175 

Chinese-German relations, 682 

Chinese trade, 47 

Church lighting, 786 


City Notes— 
Ade Electric Supply Co., 54, 117, 
A.E.G., The, 44, 285 


City NorES—continued. . 
Ahmedabad Electricity Co., India, 
249 
Alldays & Onions. 790 | 
Allmaenna Svenska Elektriska A.B., 
t 


Altrincham Electric Supply Co., 692 

American Telephone & Telegraph Co., 
391, 423, 790 

Anderston Foundry Co., 725 

Anglo че сап Telegraph Co., 59, 


Anglo-Argentine Tramways Co., 627, 
724, 7 
Arbroath Electric Light & Power Co., 


826 

Armstrong (Sir W. G.), Whitworth 
and Co., 391 

Aster Engineering (1913) Co., 594, 
725 


Australia, 758 

Austrian companies, 

Automatic Telephone 
Co., 389, 559 

Babcock & Wilcox, 626, 691 

Barcelona Traction, Light & Power 
Co., 

Bastian Meter Co., 525 

Bath Electric Tramways, 595, 627 

Belgian companies, 391, 424, 414, 


Manufacturing 


Bournemouth Electricity 
supply Co., 249, 285, 320 
Brazilian Traction, Light & Power 

Co., 321 

Brisbane Electric Tramways Invest- 
ment Co., 

Bristol Tramways & Carriage Co., 
595 

British Aluminium Co., 422, 453 


British Columbia Electric Railway 
Co., 118 

British Electric Traction Co., 760, 
791, 825 

British Electric Transformer Co., 23, 
561, 593 


British Engine Boiler & Electrical 
Insurance Co., 454 

British Insulated & Helsby Cables, 
357, 422 А 

British L.M. Ericsson Manufacturing 
Co., 562, 594 

British Mannesmann Tube Co., 119 

British Thomson-Houston Co., 625, 


690 

Bromley (Kent) Electric Light and 
Power Co., 455, 595 | 

Brompton & Kensington Electricity 
Supply Co., 285, 357, 389 

Broweti, Lindley & Co., 423 

Bruce Peebles, & Co., 215, 285, 423 

Brush Electrical Engineering Co., 
561, 595, 623 

Buenos Ayres, 691 

Bullers, 391 

Calcutta Electric Supply Corporation, 
562, 624, 658 

Callender's Cable & Construction Co., 


789, 823 
Cambridge Electric Supply Co., 215, 
357 
Canadian General Electric Co., 285, 
5 


Canary Islands, 790 

Canning, W., & Co., 489 

Castner-Kellner Alkali Co., 489 

Central Electric Supply Co., 183, 216 

Charing Cross, West End & City 
„ Supply Co., 248, 283, 


Charleroi Electrical Works, 625 

Chatham & District Light Railways 
Co., 119 

Chelsea Electricity Supply Co., 249, 
250, 321. 390 

Chesham — Electric 
Co., 659 

Chiswick Electricity Supply Corpora- 
tion, 595 

Chioride Electrical Storage Co., 827 

City Electric Light Co. (Brisbane), 525 

City of Buenos Ayres Tramways Co. 
(1904), 152, 594 

City of London Electric 
Co., 248, 321, 390 

Cleveland & Dutham Electric Ром сг 


Light & Power 


Lighiing 


Co., 627 

Clontarf & Hill of Howth Tramways 
Co., 215 

Clyde Valley Electrical Power Co., 


250, 391, 423 

Companies struck off the register, 
119, 285, 321, 391, 454, 595, 760, 

Constantinople Telephone Co., 659 

Cork Electric Tramways & Lighting 
Co., 758 

Costa Rica Electric Light & Traction 
Co., 118 

County of Durham Electrical Power 
Distribution Co., 357 

County of London Electric 
Co., 249, 321, 355, 390 

Coventry Chain Co., 759 

Craigpark Electric Cable Co., 627, 
639 

Crossley Brothers, 250 

Cuba Submarine Telegraph Co., 524 

Danish companies, 183, 391 

Davis & Timmins, 321, 390 

Delhi Electric Tramways & Lighting 
Co., 758 

а! Spanish Telegraph Co., 357, 


Supply 


Direct United States Cable Co., 480, 
525, 759 

Dublin & Lucan Electric 
Co., 

Dublin United Tramways Co., 55, 
152, 215 

Dutch Wire & Cable Works, 626 


Railway 
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City Norrs—continued — 
East Anglian Electricity, 454 
East London Railway Co., 119 
Eastern Telegraph Co., 525, 791 
Edison Swan Electric Co., 23, 87 
Edmundson's Electricity Corporation, 
э" 


Egham & Staines Electricity Co., 
455 

Electric & General Investment Co., 
791 

Electric Construction Co., 735, 757, 


Electrical Distribution of Yorkshire, 


215 
Electrical & Industrial Investments 
Co., | 
Electrical Utilities Corporation, 525 


Electro-Bleach & By ROME 

Elliotts’ Metal Co., 119 

English Electric Co., 489, 524, §92 

Ever-Ready Co. (Great Britain), 625 

Fairbairn Lawson Combe Barbour, 
562, 627 

Felten & Guilleaume Co., 691 

Fife Tramways, Light & Power Co., 
216, 248 

Folkestone 
489 

French companies, 23, 55, 118, 215, 
285, 489, 561, 724, 790 

French Electrical Industry, 790 

Gateshead & District Tramways Co., 
627 

General Electric Co. (U. S. A.), 790 

German companies, 23, 55, 390, 423, 
594, 658 

Globe Telegraph & Trust Co., 857, 
391, 791, 826 

Great Northern Telegraph Co., 691 

Greenwood & Batley, 192 

Guildford Electricity Supply Co., 
759 

Gwynnes, 119 

Hadfields, 391, 423 

Hart Accumulator Co., 692 

Hastings & District Teamways Co., 
358 


Electricity Supply Co., 


Henley's (W. T.) Telegraph Works — 


Co., 215, 355, 388 

Hong-Kong Tramway Co., 183 

Howard & Bullough, 790 

Hungary, 791 

India Rubber, Gutta Percha & Tele- 
graph Works Co., 725 

Indian Electric Supply & Traction 
Co., А 

i Telegraph Co., 585, 
59 

International Automatic 
Co., 391, 

Isle of Thanet Electric Tramways 
and Lighting Co., 39) 

Isle of Wight Electric 
Power Co., 494 

Italian companies, 658, 724 

Italian Edison Co., 

Jarrow & District Electric Traction 
Co., 626 

Johnson & Phillips, 595 

Kalgoorlie Electric Power & Lighting 
Corporation, 729 

Kaministiquia Power Co., 119, 585 

Keith, J., & Blackman Co., 791 

Kensington & Knightsbridge Electric 
Lighting Co., 249, 321 

Kidderminster & District Electric 
Lighting & Traction Co., 791 

Lanarkshire Tramways Co., 214 

Lancashire Dynamo & Motor Co., 
489, 691 

Lancashire Power Construction Co., 
825 

Lancashire 
285 

La Plata 
61 

Lima Light, Power & Tramway Co., 
BN 

Liverpool Overhead Railway Co., 8B, 
249, 284 

Llanelly & District Electric Lighting 
and Traction Co., 405, 483 

London & Suburban Traction Co., 
595, 626 

London Electric Supply Corporafion, 
213, 285 

London Electric Wire Co., & Smiths, 
321, 357 

London Underground Railways, 183 

London United Tramways, 561 

Mackay Companies, 285, 659, 791 

Madras Electric Supply Corporation, 
791, 824 

Madras Electric 
561, 625 


Telephone 


Light and 


United Tramways Co., 


Electric Tramways Co., 


Tramways (1904), 


Manila Electric Railroad & Lighting 


Corporation, 790 

Mansfichl & District Tramways Co., 
248 

Mather & Platt. 250. 319 

Melbourne Electric Supply Co., 150, 
182, 248. 627 

Mersey Railway Co., 250 

Merthyr Electric Traction & Lighting 


Co., 791 
Metallic Seamless Tube Co., 725 
Metropolitan Electric Supply Co., 


289, 356 
Metropolitan Electric Tramways Co., 
561 
Metropolitan Railway Co., 119, 214 
Metropolitan-Vickers Electrical Co., 
423, 424, 453. 559 
Mexborough & Swinton 
Co., 562 
Mexican electrical 


Tramways 


companies, 725 


Midland Electric Corporation for 
Power Distribution, 248, 321 
Mirrlees, Bickerton & Day, 691 


Mirrlees Watson Co., 357, 423 
Monte Video Telephone Co., 489 
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City Nores—continued. 
Montreal Light, Heat & Power Com. 
panies, 119, 216, 561 
National Boiler & General Insurance 
Co., 2 


o., 240 

National Electric Supply Co., 286 

National Gas Engine Co., 215 

Newcastle & District Electric Light - 
ing Co., 260, доо | 

Newcastle-on-Tyne Electric 
Co., 321, 357, 422, 626 

New issues, 87, 216, 791 

Newmarket Electric Light Co., 423 

New York Telephone Co., 659 

Northallerton Electric Light & Power 
Co., 286 

Northampton Electric Light & Power 
Co., 216, 249, 283 

Northern General Transport Co., 627 

North London Railway Co., 200, 283 

North Melbourne Electric Tramways 
Co., 723 

North Metropolitan Electric 
Supply Co., 560, 593 

North of Scotland Electric Light and 
Power Co., 595 

Norwegian Marconi Co., 525 

Notting Hill Electric Lighting Co., 
21, 389 


Supply 


Power 


Oldham, Ashton & Hyde Electric 
Tramway, 659, 691 

Oriental Telephone & Electric Co., 
725, 759, 825 

Oxford Electric Co., 285, 357 

Paisley Tramways Co., 348 


Para Electric Railways & Lighting 
Co., 321, 355 


Para Telephone Со., 594 

Paramatta Electric Supply Co., 455 

Parker, Winder & Achurch, 424 

м Marine Steam Turbine Co., 
l 


5 

Penarth Electric Lighting Co., 791 

gro Tramways & Power Co., 
95, 

ме ш Electric Traction Co., 
95 


ә 
Philips’ Glow Lamp Works, 320 
Pinchin Johnson & Co., 389 
ier Electric Traction Co., 658, 


Prospectuses, 489, 690, 725, 759, 825 
Provincial Tramways, 23, 152 

Radio Corporation of America, 594 
Ramsgate & District Electric Supply 


Rangoon нЕ Tramway & Supply 


Ransomes, Sims & Jefferies, 825 
„ Manufacturing Co., 


Reyrolle & Co., 489 

Nhondda Tramways Co., 391, 562 

Richardsons, Westgarth & Co., 790 

River Plate Electricity Co., 280, 594 

Robey & Co., 391 

Rothesay Tramways Co., 725 

Rushden & District Electric Supply 
Co., 215, 249, 285 

Ruston & Hornsby, 791 

St. James's & Pall Mall 

Е ШР dus 152, 213, 284 

alisbury Electric Light & Suppl 
Co., 39] Б рр!у 

Scarborough Electeic Supply Co., 357 

Sevenoaks & District Electricity Co. 
—Reduction of Capital, 183 

Shanghai Electric Construction Co., 
119, 286, 690, 758 

Shawinigan Water 

351. 725 

Siemens & Schuckert Group, 151 

Siemens Bros. & Co., 627, 659, 689 

Slough & Datchet Electric Supply 


Electric 


& Power Co., 


Co., 454 
Smithfield Market Electric Supply 
Co., 216, 249, 

South Metropolitan Electric Light 
and Power Co., 214, 215, 284 
South Metropolitan Electric Supply 

Corporation, 391 
South, | Staffordshire Tramways Co., 


Spanish companies, 454 

Stewarts & Lloyds, 423, 454 

Stock Exchange Notices, 23, 88, 119, 
152, 215, 249, 285, 321, 357, 423, 
454, 489. 525, 561, 627, 691, 725, 
759, 791, 825 

Submarine Cables Trust, 627 

Sunderland District Electric Tram- 
ways, 151, 183 

Swansea Improvements & Tramways 
Co., 627 


хы 670 Panies. 183, 285. 489, 
Swiss companies, 119, 525, 627, 724 


Tasmanian zinc works, 250 

Telegraph Construction & Mainten- 
ance Co., 250, 321, 356 

Thornycroft, John I., & Co., 725 

Torquay Tramways Co., 424 

icu & Power Securities Co., 


. Light & Power Co., 248, 
Tucuman Tramways, Light & Power 


о., 
Tullamore „Electric Light & Power 


Tynemouth & Disteict Electric Trac- 
tion Co., 627 
Tyneside Electrical. Development Co., 


is 218 2 & Tramroade 
Underground Electrie Railway Com- 
Panies, 214, 248, 283, 319 


United Electric Tra 
ad mways of Monte- 


CV Nores—Continued. 

United River. Plate Telephone Co., 
759, 824 

Vera Cruz Electric Light, Power and 
Traction Co., 119 

Urban Electric Supply Co., 489, 558 

Vickers, 424 

Victoria Falls 
Co., 23, 825 

Ward & Goldstone, 32] 

Waste Heat & Gas Electrical Generat- 
ing Stations, 423, 464 

Wavgood-Otis, 790 

Weinzss & District Tramways Co., 
391 

Western Telegraph Co., 357, 759 

Western Union Telegraph Co., 

West London & Provincial 
Supply Co., 690 

Westminster Electric Supply Corpora- 
tion, 152, 213, 320 


& Transvaal Power 


627 
Electric 


White, J. G., & Co., 88 

Windsor Electrical Installation Co., 
455 

Wycombe (Borough) Electric Light 
and Power Co., 43 

Yorkshire Electric Power Co., 150, 
214 

Yorkshire (West Riding) Electric 


Tramways, 119, 825 


Clock, Twenty-four hours’, 281 

Clock, Wirelessly-controlled, 487 

Club, The proposed enginecrs’, 42, 84, 
138, 184, 211, 353, 522, 721. 767 

Coal-cutters recommended, Withdrawal 
of electric, 447 

Coal, Decontrol of, 142 

Coal dispute, The, 445, 465, 550, 581, 
615, 600, 681, 712 

Coal in relation to its heat value, The 
price of, by J. S. Evenden, 303 

Coal pits, France's. reclaimed, 556 

Coal prices in the London arca, 240 

Coal supplies, 679 

Coil, Detecting faults in, 84 

Coke for steam raising, 583 

Collision, Report on railway, 180 

Combination, The German electrical and 
steel, 73 

Combines of Japanese electrical com- 
panics, 346 

Commemoration of Ampere in Paris, 

Commercial agreement between Canada 
and France, New, 79 

Commercial experts to visit Italy, 310 

Committee on patents, А, 240 

Committee, The Electric Vehicles, 240 

Commutators, Electrically-soldering, 317 

Company registrations, 1920, 45 

Compensation of officials, 194 

Competition in Portugal, 239 

Competition, Rubber Growers’ 
ciation, 109 

pay ae Report on Air Ministry, 


Asso- 


Condenser, An emergency extraction 
pump for a, by W. N. Y. King, 642 

Condensers for small installation 
work, by L. €. Grant, 8 

Conferences, Electrical Trades Union, 


Congestion in Paris, To relieve, 317 
Constantinople, Cost of living in, 712 
Constants of electricity meters, Gear- 
ing, by G. W. Stubbings, 6 
Consumption of electricity by domestic 
appliances, 419 
Continent, Water power on the, 12 
Continental competitive prices, 176 
Continuous oscillations in circuits 
which contain capacities of high 
value, Production of, by J. Scott- 
Taggart, 7 
Contract, P.O. telephone cable, 143 
Contractors’ Association (Inc.) annual 
dinner, The Electrical, 124 
Contractors, Cape Town, 682 
Contractors, Registration of, 310, 466, 
452 


Contracts CLOSED— 
Aberdare, 521 
Aldershot, 821 
Algeria, 316 
Australia, 51, 147, 280, 316, 418, 
449, 521, 655. 686, 719, 755, 755, 


Barnes, 114, R21 

Barnsley, 655 

Barnstaple, 58? 

Barrow, 755 

Battersea, 244, 555 

Bedford, 785 

Belfast, 755 

Belgium, 83, 209, 280, 351, 456, 555, 
587, 719, 755. 785 

Bethnal Green, 250 

Birkenhead, 51, 180, 449 

Birmingham, 587, 821 

Blackburn, 755 

Blackpool, 19 


Bolton, 46 

Bradford, 51, 180, 316, 486, 521, 620. 
755, 785 

Bury, 51 

Canterbury, 51, 486, 620 

Cork, 486 

Dartford, 316 

Doncaster, 486, 621, 785 

Edinburgh, 521, 621 

Erith, 655 

Folkestone, 486 

France, 147, 655 


Gainsborough, 621 

Gillingham (Kent), 316, 621 

Glasgow, 587, 655, 719, 821 

Glossop, 83 

Government contracts, 114, 280, 418. 
555, 719 


Conrracis Cirosrp—continucd. 
Gravesend, 821 
Halifax, 19, 449 
Hammersmith, 

821 
Invergordon (Ross-shire), 19 
Kilmarnock, 821 
Leicester, 587 
Leigh, 83 
Leith, 449 
Littleborough, 686 
Liverpool, 316, 755 
London, 19, 114, 147, 180, 944, 280. 

352, 385, 449, 521, 555, 587, 655, 

686, 755, 821 
Lurgan, 418 
Manchester, 180, 280, 449, 

750, 785 
Melbourne, 521, 686, 719 
Morecambe, 19 
Nelson, 280 
Newcastle-under-Lyme, 
Newport (I. of W.), 114 
New South Wales, 418. 449 
New Zealand, 150, 418, 686, 719 
Nigeria, 486 
Perth, 587 
Portrush, 280 
Rochdale, 555 
Rotherham, 385 
St. Boswells, 821 
St. Helens, 755 
St. Marylebone, 655, 755 
St. Pancras, 385, 555, 686 
Salford, 19, 280, 449, 387, 719 
Sheffield, 352 

486. 621 


South Africa, 

Spain, 316 

Staffordshire, Wolverhampton & Dud- 
ley, 755, 785 

Stepney, 19, 147, 280, 449, 587, 755 

Stirling, 19 

Stoke Newington, 147, 821 

Sunderland, 83, 209, 352, 521 

Swansea, 486, 621 

Sydney, 51, 280, 719 

Taunton, 821 

Turbine furnace contracts, 20 

Victoria, 316 

Wakefield. 486 

Warrington, 180 

Wellingborough, 20, 553 

Weymouth, 35 

Wolverhampton, 209, 353, 486 

Worksop, 655 

Worthing, 486 

Wrexham, 755 


147, 352, 521, 686. 


19, 


GRT, 


' 
oe 
T99 


Contracts, German, 108 
Contracts in Argentina, 
public, 784 


Tendera for 


Contracts OPEN- 

Aberdare, 180, 209, 244 

Aberdeen, 50, 83, 113, 146, 180 

Adelaide, ВЗ, 113, 147 

Aldershot, 620, боо, 820 

Algeria, 

Argentina, 520, 554, 586 

Australia, 19, 50, 83, 113, 147, 180, 
209, 244, 279, 316, 351, 385, 417, 
448, 485, 520, 554, 587, 620, 654, 
686, 718, 754, 784, 820 

Ballinrobe, 279, 316, 448, 485 

Barnslev, 554 

Batley, 147, 316 

Battersea, 114, 147 

Bedford, 351, 385 

Belfast, 113, 147, 180, 209, 246. 351, 
385, 417 


. 4 
Belgium, 19, 50, 83. 180, 209, 244. 
316, 351, 385, 448, 485, 520, 555, 
587, 620. 655, 686, 754, 785 
Belgrade, 279, 316, 351 
Bradford, 279 
Brandon, 754 
Bridgend, 417, 448 
Brighton, 655, 656, 719 
Brisbane, 180, 209, 244, 279, 316 351 
Buenos Avres, 180, 485, 520, 555, 586 
Bury, 785 
Camberwell, 209, 246 
Canada, 655 
Canary Islands, 385, 417 
Cardiff, 385, 417, 448 
Chester-le-Street, 30. 83 
Croydon, 209, 944. 279 
Dewsbury, 279, 485 
Doncaster, 180, 655 
Dumfries, 244 
Dundee, 316. 351, 
Dungarvan, 279 
East Ham, 351. 385, 41 
Edinburgh, 19, 50, 83. 
620, 754, 785, 820 
Farnworth, 520 
Fife, 50 
Fiji Islands, 485, 520, 555, 587, 620, 
655 
France, 83, 113, 147, 316, $51, 417, 
655, 754 
Fulham, 521, 555 


Glasvow, 279. 385, 417, 587, 620, 655, 
686, 820 


20, 655, 686, 719 


7 
279, 555, 587, 


Gravesend, 655 
Great Yarmouth, 83, 113, 14? 


Greece, 180 

Greenock, 686, 719 

Haiti, 83 

Halifax, 19, 50, 83, 351 
Hammersmith, 19, 50, 6% 


Holland, 244 

Holmfirth, 417, 448 

Huddersfield, 620, 655, 686 

India, 19 : 

Ipswich, 485, 520, 555 

Islington, 719, 755, 785. 820 

Johannesburg, 279, 316, 351, 385, 417, 
449, 486 


Cosi acis Oer S = cone. 
Jugo-Slivia, $85, 417, 448. 455, 520, 
355, 785 
Kearsley, 521 
Keighley, 50, 83, 485 
Kirk Sandall, 755, 785 
Lanark, 686 
l.eeds, 244, 280 
Leicester, 147, 181 
Leytonstone, 656, 719, 755 
Liverpool, 351, 686, 719, 820 
Llandaff and Dinas Powis, 719, 755, 
785 
Lochgelly (Fife), 620 
London, 19, 50, 83, 114, 147, 180, 209, 


244, 316, 351, 385, 417, 448, 485, 
521, 555, 587, 620, 655, 686, 719, 
750, 785, 820 

Lowestoft, 448, 485 

Lurgan, 50, 83, 116 

Macclesfield, 244, 280, 316 

Manchester, 19, 50, 83, 114, 147, 180, 
209, 244, 280, 316, 351, 389, 448, 
4X5, 521, 555, 987, 719, 755, 785, 
N20 

Melbourne, 50, 83, 113, 147, 180, 209, 
244, 27%, 316, Jol, 385, 417, 448, 
485, 520, 554, 587, 620, 654, 686, 
718, 754, 784, 820 

Mexborough, 587, 620, 655 

Middlesborough, 43, 114, 147 

Natal, 19, 50 

Newcustle-on-Tyne, 587, 620 

New Zealand, 19, 50, 83, 114, 147, 
180, 209, 244, 417, 448, 485. 521, 
555, 587, 620, 655, 686, 718, 755, 
780, 820 

Nottingham, 719, 755 

Oldham, 605 

Paddington, 50, 587 

Perth, 280, 316, 351 

Perth (M'. A.), 83, 113, 147, 160, 520, 


554, 587 
Plymouth, 280 
Pontypridd, 785 
Portsmouth, 180, 209, 244 
Rhodesia, 19, 719 


Rhondda, 244, 280, 316 
Rosyth, 83, 114 

Runcorn, 316, 351 

St. Annes-on-Sea, 486, 621 


St. Helens, 449, 486, 521 

Sale, 587, 620 

Salford, 147, 180 

Shoreditch, 620, 655, 686 

South Africa, 19, 51, 83, 114, 147, 180, 

| 209, 244, 351, 385, 417, 448, 486, 

521, 555, 587, 620, 719, 755, 785, 
821 

Southampton, 555, 297, 620 

Spain, 114, 180, 260, 486 

Stockton-on-Tees, 209, 244, 280 

Sudan, 719, 755, 785 

Swinton and Pendlebury, 147, 521 

Sydney, 19, 50, 83, 113, 147, 180 

Tasmania, 718, 755, 784, 620 

Trimdon, 755, 785 

Turton, 316 

Uruguay, 83, 114, 147, 180, 209, 248, 
280, 316, 351, 555, 587, 719, 755, 
785, 621 

Wimbledon, 316, 351, 385, 620, 655 

Worcester, 620 


Worksop, 316, 351, 385 


Contracts, The stability of, 259 
Contracts, The Stuke Newington, 84 
Convention, The I. M. E. A., 671 
Co-operation, Effective, 803 
Copenhagen Atomic Research Institute, 
New, 353 
Copper losses in a three-phase stator, 
Determination of equivalent resist- 
ance and, by A. Nash, 576 
Copper mings closing, American, 5, 
682 


Copper production, Chilian, 413 

Copper production in Sweden, Electro- 
lytic, 115 

Copper works, A Canadian, 204 


CORRFSPONDENCE— 

Architects versus electrical engineers, 
by '' Censultant," 679 

Bi-metal auto-conductor cable protec- 
tion, by L. К. Lee, 441 

Building Trades’ Exhibition, by 
" Gassed,"' 546 

Cables for hot situations, by R. A. 
H.," 635; by ' Two Phase," 645; 
by St. Helens Cable & Rubbu 
Co., 678; by E. G. Phillips, 747 

Charging batteries for motor curs, by 


Rootes, Ltd., 107; by Marshall 
Tate, 137; by Car Lighting 
Electricians," 172; by E. & С. 
Gates, Ltd., 172; by D.. V. 
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Galasniels, 241, 382 

Germany, 584, 818 

Gillingham, 81 

Glasgow, 17, 49, 277, 313, 446, 518, 
584, 652, 683, 716, 782 

Glossop, 313 

Godmanchester 

Golborne, 552 

Gold Coast, 382 

Gosport, 618 

Grampian Electricity Supply Scheme, 
49, 178, 242, 313, 585, 683 

Grange, 652 

Grangemouth, 446 

Great Harwood, 284 

Greece, 206, 683 

Greenlaw, 552 

Greenock, 241 

Greenwich, 242, 717 

Grimsby, 446, 782 

Guisborough (Yorks.), 207, 584 

Guiseley & Yeadon (Yorks.), 313 

Hackney, 207, 277, 483, 618 

Halifax, 17, 446 

Halstead, 81, 382 

Hamilton (N.B.), 683, 818 

Hammersmith, 145, 207, 683 

Harrogate, 81, 207, 652 

Hastings, 415, 782 

Hawarden, 584 

Haywards Heath, 584, 717 

Hebden Bridge, 144, 277, 584 

Henley-on-Thames, 752 š 

Hereford, 178, 313, 382, 483 

Herne Вау 277, 683 

Heston & Isleworth, 17, 782 

Heysham, 584 

Heywood, 207, 683 

Hinckley, 783 

Holborn, 783 

Holland, 312, 782 

Horbury (Yorks.), 178, 618 

Horsham, 752 

Hove, 483, 518 

Hoyland Nether, 483 

Huddersfield, 207, 277 

Hull, 207, 618, 652, 683 

Iceland, 119 

Ilford, 207, 277 

Iikiey, 112, 178, 207 

India, 313, 349, 415, 518, 652, 717, 753 

Invergordon 277 

Inverness. 818 

Ipswich, 242, 683 

Ireland, 717 

Irvine, 551 

Isle of Man, 415 

ашп, 483 

taly, 48, 242, 276, 5 

Jamaica, 753 ТООЖ 

Јарап, 349, 483 

Jedburgh, 277, 659 

Jugo-Slavia, 782 

Keighley, 207 І 

Kilmarnock, 683 

Kilrush (Co. Clare), 415 


Ringston-on-Thames, 145, 207, 717, 


Kingstone, 349 
Kin£ussie, 17 

irkburton (Y. 
КП. ы 313 


Lamberhurst (Kent), 618 
Lancaster, 145, 349 


Le 112 

еей, 17, 145, 1 

Leek. 717 78, 446, 818 
Leicester, 584 683 

Leith, 683  ' 

Leyton, 17, 446, 717 
Limerick, 977 


Lincoln, 178, 349. 6 
Litieborough, зер 


c 178, 313. 446, 483, 518, 618, 


Llandaft, 81 


Llandudno, 119 


xs water-power scheme, 242, 


London, 49, 119 1 
' , , 45. 207. 242, 277, 
313, 446, 483, 518, 552, 584, 618 
LIS. TIT, 753, 763, lis 
ndonderry, 447, 552 
ng Eaton, 818 
westoft, 584 
Luddendenfoot 918 
Ludlow, 178 
Luton, 242 
Luxembourg, 312 
уте Regis 
Lynn, 653 кбй 
Macclesfield, 313 
Machynlleth, 17 
Maidenhead, 49 
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LIGHTING AND Power Nons- continued. 
Maidstone, 447 
Malta, 17 
Malvern, 349 
Manchester, 178, 447, 483, 618 
Manchuria, 783 
Manorhamilton (Co. Leitrim), 758 
Mansfield, 415, 717 
Marsden, 178 
Matlock, 653 
Melrose, 277 
Mesopotamia, 242 
Mexborough, 112, 653 
Middlesbrough, 819 
Middleton, 313 
Mohill (Co. Leitrim), 483 
Monaghan, 518 
Monasterevan (Co. Kildare), 145, 277 
Morecambe, 145, 584 | 
Musselburgh, 483 
Mytholmroyd, 383, 684 
Navan, 277, 383, 483, 552 
Neath, 783 
Newark, 49, 313, 415, 518, 585 
New Brunswick, 242 
Newcastle-on-Tyne, 349, 753 
Newcastle (Staffs.), 684, 753 
Newfoundland, 242 
Newmill (Yorks.), 17, 112 
Newport (I. of W.), 49, 383, 552 
Newport (Mon.), 81, 618 
Newton Abbot, 178, 717 
New Zealand, 17, 81, 112, 145, 207, 

313, 415, 447, 717, 819 
Nigeria, 717 
Northampton, 783 
Norway, 206, 276 
Nottingham, 207 
Nova Scotia, 277 
Nuneaton, 653 
Oldham, 17, 277, 415, 819 
Otley, 178 
Paisley, 277, 349 
Palestine, 178 
Perth, 17, 207, 242, 483 
Perth (W.A.), 683 
Peterborough, 242 
Plymouth, 349, 717 
Portrush, 552 
Portsmouth, 112 
Portugal, 584 e 
Preston, 242, 277, 552, 584, 819 
Queensferry, 447 
Rathmines (Dublin), 684, 819 
Reading, 684 
Redditch, 658 
Reigate, 447 
Rhymney, 585 
Rochdale, 112, 178, 207 
Rochester, 518 
Rotherham, 349, 447, 518 
Runcorn, 349, 383, 518 
Russia, 551, 683, 818 
Ryde (I. of м gat 552 
St. Andrews, 
St. Helens, 415 
St. Marylebone, 112, 518 
St. Pancras, 145, 277, 683, 818 
Salford, 145, 277, 552, 684 
Salvador, 415 
Scunthorpe & Frodingham, 653 
Sevenoaks, 393 
Shanghai, 819 
Sheffield, 349, 782 
Siam, 753 
Sicily, 716 
Skegness, 112 
Slaithwaite, 81 
Smethwick, 753 
South Africa, 17, 552, 618, 684 
Southampton, 393, 684, 819 
Southend, 17, 112, 145, 383, 552 
South Molton 518 
Southport, 49 
South Shields, 483, 717 
Southwold, 783 
Spain, 17, 348, 551, 652 
Stafford, 18, 349, 383, 653 
Stalybridge, 17, 447 
Stepney, 145, 584 
Steyning, ` 
Stockport, 18 
Stockton-on-Tees, 483 
Stoke-on-Trent, 18, 145, 415, 717 
Stoke Newington, 
Stourbridge, 18 
Stretford, 519, 618 
Sunderland, 208, 349, 519, 653 
Surbiton, 653 
Swansea, 242. 383, 483, 684, 819 
Sweden, 716, 818 
Switzerland, 206, 382, 415, 716 
Sydney, 16, 111, 551 
Tain, 178 
Tamworth, 415, 553 
Tasmania, 242, 314 
Taunton, 349, 447, 653 
Teignmouth, 483 
Thornton Dale (Yorks.), 783 
Todmorden, 145, 178, 717 
Torquay, 81, 178, 314, 383, 415, 618, 
783 


Torrington (Devon), 383 

Tredegar, 81 | 

Tregaron (Cardiganshire), 653 

Truro, 81, 383 

Turkey, 617 

Tynemouth, 314 | 

United States, 18, 178, 314, 383, 416, 
684 

Uruguay, 519 

Walkerburn, 353 

Wallasey, 314, 383, 483, 819 

Walsall, 81, 349, 618 

Walthamstow, 447 

Walton-on-Thames, 81, 178, 314 

Walton-on-the-Naze, 618 

Wanstead (Essex), 208 

Wareham, 145 

Warrington, 81, 208 

Warwick, 81 


LIGHTING AND Powzn Norzs—continued. 
Waterford, 416 
Watford, 49, 416, 753 
West Bromwich, 178, 753 
West Ham, 178 
West Hartlepool, 81, 484 
West Riding, 277, 783 
Weybridge, 553, 618 
Whitby, 618 
Whitehaven, 349 
Wigston Magna & District, 383 
Wigton, 18 
Wimbledon, 49 
Winchester, 519 
Windermere, 49 
Woking, 416 
Wolverhampton, 819 
Woodstock, 178, 519 
Woolwich, 112, 818 
Worcester, 349, 484, 553, 618, 783 
Worksop, 178, 314, 619, 717, 819 
Worthing, 519, 653 
Wrexham, 18, 145, 519, 717, 783 
Wye (Kent), 585 
York, 350, 416, 447, 585 
Yorkshire (West Riding), 277, 783 


Lighting authorities and actions for 
negligence, 770 

Lighting, Church, 786 

Lighting concession, The Paris, 226 

Lighting, Factory, 317 

Lighting fittings, Some special, 293 

Lighting from a car, Motor-house, by 
“ Voltman,” 304 

Lighting, Motor cycle, 79 

Lighting, The attraction of good, 589 

Lights, Aircraft, 392 

Lima, International exhibition at, 682 

Link disconnecting boxes, New, 437 

Liquid fucis research, 276 


LIQUIDATION NoTICES— 

An amated Electric Works, 680, 

Ampcre Electrical Engineering & 
Plating Co., 580, 680, 711 

Anglo-Foreign Tramways Syndicate, 

Argentine Electricity Co., 203 

Bastian Electric Co., 379, 648 

Bachelet Flying Train Syndicate, & 
Bachelet Levitated Railway Syn- 
dicate, 814 

Bat Meter Co., 274 

Bat Motor Manufacturing Co., 274 

uu Lamp & Accessories Co., 


British Electro Chemists, 274 

British Rubber Manufactures, 514 

Cannon Motor & Electrical Works, 45 

Cowper-Coles Engineering Co., 580 

Detinning Processes, 13 

E. I. C. Magnetos, 274 

Electric Supply Co., of Western 
Australia, 480 

Electrical Engineering Society, 13 

Electrical Industries, 13. 274, 308, 346 

Electrical Power Storage Co., 274 

кесин Developments, 141, 


Electrolytic Co. (Spain & Portugal), 
5 

Emery's (T. Automatic lower 
Generating Motors, 614 

Fluorundum Flame Carbons, 379, 444 

General Instrument & Engineering 
Co., 480 

Grassington Electric Supply Co., 174 

Grimsby Electric Welding Co., 274, 
379 

Grondal Kjellin Co. (1917), 680 

Hand, R. B., & Co., 680, 779 

Harman Electric Co., 308, 580 

High Temperature Generators, 77 

tludson, F., & Co., 274, 308 

Improved Solidite Co., 411 

Lacy-Hulbert & Co., 712 

Laycock, W. S., 108 

Leeds Alliance Electrical Manufactur- 


ing Co., 202 
Leyburn Electric Supply Co., 45, 108, 
174 


Llanrwst Electricity Supply Co., 108 
Mersey Electrical Engineering Co., 


Metric Engines, 274 

Morris, Valentine & Willis, 648 

Mutual Electric Trust, 238, 214 

North British Electric Welding Co., 
480 


Orizaba Tramways Syndicate, 480, 
514 

peel-Conner Telephone Works, 108 

Pinkney & Forster, 614, 648 

Portable Electric Motors, 379 

Pritchett. & Gold & Electric Power 
Storage Co., 13 

Record Engineering Co., 548 

Rotax Motor Accessories Co., 

Semaphore Engineering Co., 480, 548 

Simplex Construction Co., 346 

Steel Wing Co., 308 

Stoffels Electric Switch Co., 580 

Stols Electrophone Co. (1914), 346, 
411 

Stoneycroft Electrical Works, 749 

Submarine Motor Ship Cleaner, 614 

Sun Fuel Co., 711 

Swarren, 814 

Trafford Power & Light Supply 
(1902), 174 

Tvne Electric Steel Foundries, 580 

Wigan Electro Metallurgical Works, 


514 


Liverpool Electrical Exhibition, A, 480 
Liverpool Inquiry, The, 130 
Liverpool, Wages dispute at, 346 


7и 


Living and prospects іп Brazil, Condi- 
tions of, 589 

Living on capital, 780 

Load curve, Smoothing out the, 556 

Lochaber water power, 622 

Locomotives to main-line railway trac- 
tion, The application of electric, by 
Lt.-Col. Н. E. O'Brien, 395 

London area, Coal prices in the, 240 

London County Council, The new Ses- 
sions House, 228, 281 

London Electricity Inquiry, 802 

London electricity statistics, 786 

London Industrial Council, 
agreement, Greater, 2 

London traffic, 588 

London's atmosphere, 98 

London's electricity supply, 650 

Long-distance telephone system of the 
United Kingdom, The, by Sir W. 
Noble, 429, 460, 566 

Long-distance wireless, 739, 742 

Lower Severn deadlock, The, 

Low-voltage appliances, 176 

кин. German firms in, 45, 239, 
414 

Lyons Fair, The, 311 815 


Wages 


ACHINERY in China, Demand 
for, 347 


. Machinery in the Malay Peninsula, 


Electrical, 471 
Machinery prices reduced, German, 177 
Madagascar, Radium ore in, 115 
Magnetic declination, The, 795 
Маре field, The, by A. G. Warren, 


Magnetic iron-ore field, A Russian, 526 

Magnetos, British and German, 176 

Magnetos for internal- combustion en- 
ines, by A. E. Watson, 598, 632, 


Magnets, Lifting, 245 

Maintenance of prosperity, The, 97 

Malay Peninsula, Electrical machinery 
in the, 471 

Manchester. Chair of Commerce, 651 

Manufacture in Belgium, Electrical: 
British and American interest, 206 

Manufacture of meters in Australia, 142 

Мааш ыш of X-ray apparatus, The, 
176 

Manufacturing cbnditions, Dutch, 600 

Manufacturing in Holland, 681 

Marconi wireless telephone set for air- 
craft, 832 

Market, The Cuban, 206 

Martin's rotor balancing machine, 101 

Measurement of frequency and speed, 
The, 491 

Melting non-ferrous metals, 787 

Merchant vessel, An electrically-driven, 
56, 836 

Mercury arc rectifier for large outputs, 
The Brown-Boveri, by 
Morrison, 217, 251 

Metal-filament lamp and fittings indus- 

‚ try, The, 15 

Metal prices, 1920, 79 

Metal trade, Germany and the, 816 

Metalliferous mines, 715 

Metallurgical aspects of electric arc 
welding, Chemical and, by J. 
Paterson, 135 

Metals and Australian production, Fall 
in, 

Metals, Melting non-ferrous, 787 

Metals under internal and prolonged 
strain, Failure of, 793 

Meter Boards, The erection of: Trade 
Union dispute, 617 

Metering, Domestic tariffs and the 
question of cheap, | 

Meters, Gearing constants of electri- 
city, by G. W. Stubbings, 6 

Meters in Australia. Manufacture of, 
142 

Metric system in Guatemala, The, 756 

Metric system in Japan, The, 419, 792 

Metric system, Recent progress of the, 

1 


Metric system, Report on the, 688 

Metropolitan-Vickers in Belgium, 549 

Mexican importers, Credit for, 780 

© Microscale " balance, New, 2 

Milan sample fair, 309 

Mill, The electrification of a Yorkshire 
woollen, 219 

Mine, A new electrically-worked, 184 

Miners’ electric cap lamps, 589 

Miners’ Lamp Committee, The, 95 

Mines, Metalliferous, 715 

Ministry of Transport, The, 148, 317 

Montevideo, German activity in, 11 

Morwell power scheme, The tenders for 
the, 750 

Motor«ar batteries, 413 

Motor cycle lighting, 79 

* Motor. effect "" in the Ajax-Wyatt fur- 
nace, 522 : 

Motor exports, U.S. electric, 663 

Motor fuel, A new, 651 

Motor-house lighting from a car, by 
* Voltman, 304 . 

Motor repair boat, Electrically-welding, 


Motor Show, Scottish, 148 | 

Motors and generators, The relation- 
ship between efficiency and work 
ing costs of small, by E. G. Kes 
nard, 771 


ors for Australia, 46 
н іп Holland, Electric, 510 
Motors, Synchronised d.c., 456 | 
Motors, The industrial application d 
variable-speed, by S. Pat «et 
saith, 60 
Mien The usc of ball bearings 3 
electric, 89 
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Multi-part tariffs, 644 

Multi-part tariffs for domestic electri- 
a supply, by J. W. Beauchamp, 
ЕУ 

Municipal exhibition, А, 419 

Municipal trading, Моге, З 

Municipal vehicle demonstration, А, 821 


ШОК Council, Reconstitution 

of the, 66 

National Electric Light Association 
Convention, 550 

National Industrial Council for the 
Electricity Supply Industry Pro- 
posed reconstruction, by T. W. 
Cole, 103 

National Joint Board, The, 67 

Naval policy, Empire, 419 

Neon lamps, 317, 340 

Netherlands East Indies, 1921, Ex- 
hibitions in the, 115 

Neuhausen aluminium industry, 517 


New CowMPANIES— 

Aladdin Lamps (Midlands), 117 

* Alfo” Electrical Engineering Co., 
591 

Alklum Electrics, 213 . 

Allan & Magowzan, 689 

Anglo-Persian Development Syndicate, 

| 823 

Aqua Electric Co., 421 

Arinstrony Sparking Plug Co., 421 

Atlanta, 2 

Aylesbury Motor Co., 657 

Bedesco, 757 

Besley (C. A.). Bailey & Co., 22 

Bricrleys’ Premier Welding Co., 319 

Briscoe, C. T., & Son, 453 

British Brazing Co., 213 

British Sangamo Co., 524 

British Scott Telecator Co., 689 

Bromford, 558 

Carpenter, C. A., 387 

Chisholm Brothers, 524 

Collier, J., & Co. (Electrical Engi- 
neers), 558 

Combination Metallic Packing Co. 
(1921), 657 

Controls, 22 

Cooke & Glover (Engineers), 757 

Darton, F., & Co., 757 

Donald-Bean Insulators & Engineers, 
524 

Duttons (Southport), 150 

Elco Electric Manufacturing Co., 87 

Electric Lamp and Bulb Co., 87 

Electric Traction Developments, 657 

Electrical Apparatus Export Corpora- 
tion, 150 

Electrical Devices, 488 

Electro-lreezers, 319 

Electrolytic Zine Co., of Australasia, 
928 

Elwell, C. F., 355 

Emergo Economic Lamp Co., 452 

Ennis Gas and Electric Supply Co., 
54 

Flash Gun, 689 

Fogdens Electric Co., 355 

Fyte, Wilson & Co., 213 

Gilkes, G., & Co., 421 

Globe & Simpson, 453 

Globe Engineering Co., 22 

Graham & Sons, 150 

Greenlaw Electrical Supply Co., 524 

Harding, H. L., 723 

Haslam & Stretton (Engineering and 
Motor Utilities). 54 

Heads (Electrical), 591 

Heath & Serena, B23 

Hellon, F. B., & Co., 319 

Higgins, G. W., & Sons, 22 

Horsa Electrical Contracting Co., 319 

Hughes (А. H.) & Co., 823 

Humphrey, J- H., 558 

Indurit Products Co., 558 

Ingold, E. A., 87 

Installations, 797 

James Antifouling Appliances, 247 

l. acy-Ilultert & Co. (1921), 723 

Lancashire Industries, 723 

Laycock, G. V., 421 

feeds Battery Co., 319 

Lift & Engineering, 723 

Lighting, Heating and Power Instal- 
lation Co., 213 

Luminor Signs (British), 283 

MeBean, J. II., 213 

Macqueen's Standardised Aluminium 
Alloys, 395 

Manchester Electrical Maintenance 
Co., 453 

Marler & Co., 355 

NI. E. C. Electrical Co., 421 

Midgley, J. B., 283 

Midlands Telephone Directories, 387 

Minirisk Co., 788 

Miriograph Co., 87 

Moodys, 391 

Nathan & Allen, 558 

Nazcing & District Electric Supply 
Co., 823 

Neale Magnet Construction Co., 757 

New Welding Co., 757 

Nickeloid Electrotype, 213 

Nobbs, G., 22 

Norwest Electrical 
Co., 213 

Oldham Electrical Contractors, 524 

Olivers Electro-Platers, 358 

Osborn, II. G., 788 

Orton ir Flour Mill Ventilating Co., 
117 

Patrick, F., 453 

Power & Lighting Supplies Co., 623 

Power Production Co., 524 


Manufacturing 


New Companies—continued 
Machines Co. (А. T. 


Practical 
Gadsby), 150 

Premicr Private Telephone Co., 591 

Price's Electrical. Supplies, 823 

Rail Welding Co., 117 

Reeve & Bayman, 623 

Regan Bennett & Co., 421 

Rely-a-Bell Burglar & Fire Alarm 
Co., 421 , 

Reversible Marine Engines, 453 


Riley Patents, 591 

Santon, 117 

Scholey Construction Со, 34 

Scottish Electric Lamp Repairing 
Co., 117 

Scottish Industrial Exhibition, 657 К 

Sennybridge Electric Supply Co., 75% 

Sheet Metal Plating Co., 591 

Smith & Ansell, 54 | 

Tasker, W. A., & Sons (Bristol), 757 

Thermics, 823 

Three Star Accumulators, 283 

Tidd, Siday & Co., 723 

Tully Gas Plants, 117 

Unique, 117 

Vickers (France), 387 


Lictor Electrics, 524 


Victoria Electrical (Manchester), 788 

Waterloo Tool Co., 355 

Waverley Glass Works, 788 

White, Andrews & Co., 87 

Whitworth Electric Lamp Co., 213 

Williams, D. O., & Co., 421 

Woodaloid, 558 

Wye Lighting, Heating & Power 
Co., 355 

Youldon & Keeling, 689 


New Exectricat. Devices, FITTINGS AND 


PLANT— ; 
Adapter, Neon Lamp, 835 
Anti-vibration fitting, 230 
" Aqua " water. heater, The, 544 
Art and utility in lighting, 189 
Automatic charger for electric ve- 
hicles, 510 
“ Baby Paragon " switch, 258 
Bonding and earthing clip, A new, 
775 
Bowl clip, A novel, 223 
Bowl fire, A 30-volt, 509 
Ceiling rose, A new, ЗІ 
Ceiling rose and connector box, А 
“universal, 407 
t Celastoid,“ 835 
Cloth-cutting machines, Electric, 440 
Concrete mixer, A handy, 74 
Contactor arc splitter, А, 834 | 
Crane, A portable electro-hydrautic, 
676 
Current indicator, A, 440 
Current. limiter, А universal, 257 
Distribution pillars, Unit-type, 3l 
Earthing clip, An, 341 
Electric. starting on crude oil, 408 
4% Electrolux '" suction cleaner, The, 
62 
Extra voltage for battery charging, 
342 
Feeder pillar, An Ediswan, 764 
Fire bar, A new electric, 764 
Fuse-switch, A" midget,” 509 
“ Heatrae "" boiling ring, 612 
House-lighting set, А new, 341 
Keeping wires straight when being 
pulled into conduits, 408 
Kinema lighting set, 189 
Lanterns, Longitudinal lighting, 478 
Latch, A keyless electro-mechanical, 
62 
" Lightning " cooking oven, 258 
Martin's feedwater oil gauge, 257 
* Mechanical fuse," A, 107 
Mercury circuit. breaker, 74 
Mercury. cut-out, А new, 189 
Motor, A new repulsion induction, 
775 
* Nilfisk " suction cleaner, 478 
Oil burner for steam boilers, 611 
Oil engine, Cold-starting, 31 
Opal glass gasfilled lamp, 79 
„ Outlet“ device, A new, 290 
Pendulum control, The Reflex,” 
735 
Philips night lamps, 764 . 
Polishing and buffing machines, New, 
440 
„ Powerlight ’’ set, The, 330 
Press, An inclinable power, 330 : 
Printing press controller, A new, 775 
“ Priory " ceiling fitting, 834 
Radbore drill head, 159 
Rivet heater, А suspended, 330 
Safety cage, “ Half-watt,"" 62 
Sand-mixing machine, 31 
Screw gauge, The Wickman, 74 
Shadowless lighting, 611 
„ Silent Alamo lighting set, The, 
544 
Single-pole splitters, 290 
Slide rules, Cardboard, 676 
Stage lighting, A new method of, 
834 
Stator construction, А new, 407 
Stream-line fan, The Blackman, 330 
" Subter " bell and relay, 62 
Switch, Corrosion-proof, 735 
Switch plates, New, 341 
Switch plug. А new, 342 
Tandem resistance, A new, 107 
‘Tea table, А bedside, 735 
Ө Tricity? oven, A new, 257 
Trolley runner, A new, 291 _ 
“ Trump " electric soldering iron, 159 
Vacuum cleaner, An“ all-British,” 
544 
Vehicle, A novel electric, 775 
Voltmeter switch, А new, 258 
Vulcaniser, A new electric, 776 
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New EurcrRICAL. Devices, FITTINGS AND 
PLant—continued. .- 

Washing machine, A British, 223 
 Wild-Barfield " thermostat, 290 
Willys lighting and power plant, 764 
Wind dynamos, Triplex, 545 
Wire connector, A new, 477, 676 
Wiring system, A new, 735 


New York Electrical Show, 517 

New Zealand Customs tariffs, 681 

New Zealand, Imports of, 462 

New Zealand public works, 197 

Non-ferrous metals, Melting, 787 

Non-statutory suppliers, 130 

Non-union installations, ET. U. and, 
616, 715, 756 . 

North-East London, Electricity supply 
in, Report by E. M. Lacey, 93 

North Sea ferry, A, 80 

Norway, American dumping in, 46 

Norway, Failure of compulsory arbitra- 
tion in, 614 

Norway, German competition in, 671 

Norway, The clectrical future of, 323 

Norway to Denmark, Power transmis. 
sion from, 450 

Norwegian cables for Russia, 144 

Norwegian Electrical Association, А 
new, 38l 

Norwegian general strike, 667, 712 

Norweyian Government loan, 275 

Norwegian industry, 175 

Norwegian rustless stcel, 84 

Nottingham as an industrial centre, 751 

Nuisance, The law of, 3 
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Adams, Capt. Ј., 117 
Aitchison, J., 558 

Ashton, Sir R. P., 150 
Barlow, G. H., 319 
Bessant, S. J. 212 

Blount, B., 488 

Braulik, G., 488 

Brown, E., 723 

Bruce, Dr. I., 421 

Bulle W. E., 591 

Cameron, J., 354 

Campbell, E., 421 

Carson, J. H., 247 

Connal, A. R., 688 

Dalgleish, W. E., 354 

Evans, M., 319 

Fielding. A. G., 387 

Gale, C. J., 22 

Gatehouse, Tom E., 433, 435, 486 
Greek, E., 319 

Gun, H., 688 

Hancox, J. G., 421 
Hetherington, W. S., 757 
Hollings, P. D., 688 
Kenworthy, M. B., 421 
Knight, R. G., 822 

Korting, E., 318 

Leray, A., 421 

Lindley, T. E., 182 

McLean, X., 86 

Moulton, Lord, 319 

Munro, H. G., 633 
Newington, A. G., 657 
Nicholson, G., 212 
Oechsner, €. L., 657, 689 
Orde, E. I., 723 
Peers, G. R., 212, 282 
Pender, Sir James, 688 
Phillips, J., 089 
Rankin, R., 247 
Robertson, R., 688 
Rosa, Dr. E. B., 688 
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(ARRON COMPANY 
a AD <> ORAD TR V) 
Works: CARRON, STIRLINGSHIRE. 


—— Branch Works: — 
PHCENIX FOUNDRY, SHEFFIELD. 
Showrooms :—Lonpoxn—15, Upper Thames St., 
E. C. 4; and 50, Berners Street, Oxford St., W. I. 


р 2 ees Also at LIVERPOOL—GLAsGow— EDINBURGH— 
No. 222g Beistot.— BurwincHuam—Offices M ANCHESTER— No. 304 
EvectRic FIRE. 14. Ridgefield. NEWCASTLE - on - TYNE—15, i Ma | 
Prudhoe Stieci ELECTRIC COOKER. | 


Established 
in the Reiga 
of George II. 
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RUBBER 
AIR- SPACE 


UNION CABLE Co. 1° 


Dagenham Dock. 
ESSEX 


A». 
2 


Telegrams- 


Union Cables have an established reputation 
of many years’ standing for quality and 
reliability. 

The Union Cable Co.’s name-tag attached to 
each coil of cable is therefore sufficient 


CAB LES / 7 evidence to satisfy the architect that good 
| Jo quality cables are being used. 
ALL STANDARD „2 


SIZES 2 UNION CABLE Со. Lo 


1 Dagenham Dock. A 
Sk ree ESSEX. 
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ULCANISED 
= FIBRE 


HORN FIBRE. 
LEATHEROID. 
CONDENSITE-CELERON 


(Waterproof Insulator). 


ишт 1, 1921. 


Machine Work 
In Fibre 
a Speolality. 


DIAMOND FIBRE CO., Ln. сузо rane ons, LONDON, N.15. 


] E was never more 
necessary than to-day. ® 
S 


3 EXHIBIT THIS DEVICE & 

v on all your tumbler 4 

switches. Supplies Æ 
b e 


/t wiil pa ou 
to stock and sell 


Where tumbler 
switches are not 
used we can sup- 
ply a round notice 
for affixing to the 
wall under the 
Switch. 


COSMOS LAMPS, 


A Brilliant British Product. 


(Lioensed and made under British Patents Nos. 16530 of 1 
23499 of 1909; 8031 of 1910; 17722 of 1911: and 10913 of ios 


Write for particulars of our Advertising Campaign. 


METROPOLITAN-VICKERS ELECTRICAL , CO., 
14, lu REPE m 


BRANCH Orrices: 


a London, Glasgow, Birmingham, Leeds, Cardi ff, Sh 
Newcastle-on- Tyne Belfast, Southampton, if, Sheela, Dundee, 


- a 


d Telegrams: 


" Beakaybee, London.“ 


B.K.B. Electric Motors, Ltd. 


B.K.B. 
DIRECT CURRENT MOTORS 


Featherweight Type, with Ball Bearings, 
ioo Н.Р. up to & H.P. 


Open-Protected Туре, тв Н.Р. up to 2 H. p. 


IMMEDIATE DELIVERIES from STOCK— 
4, 2, 4 Н.Р. 


QUICK DELIVERIES OTHER, SIZES. 


Telephone Na: FINSBURY COURT, 
263011 Londen Wall. FINSBURY PAVEMENT, 


Managing Agents: BERKELEY A YOUNG, Ltd. 


MOTORS 


THE RENSHAWENGINEERING WORKS, I2 
MITCHAM. suvrereyr 


LONDON, E.C. 2. 


r- 


Cum ens 


| january Т, 1921. ! 


“ELEVANJA” 
AUTOMATIC CONTROLLERS. 


LIFT CONTROLLER 
for Operation by Switch in Car. 


CONSTRUCTED ON UNIT PRINCIPLE. 
ALL PARTS ACCESSIBLE 
AND EASILY ADJUSTABLE. 


ELLISTON, EVANS & JACKSON, Ltd., 
13, CROSS STREET, FINSBURY, E.C. 2. 


. Telegrams: 
% ELEVANJA, LONDON." 
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No: 1130 Nickel-plated. {i 3 и; 
БОРИ yr Black. ^ RUD 
Over Il 1 H . " ? (utl 
ig че, ш. high, 9 in. (1994; m 


this PREMIER Electric Fire is , 
— tader of its type and through- ‘ 

reveals that excellence which E 

* the product of specialisation Ф 


scientifc manufacture. pa uw 
y “ PREMIER HE , HW эчэ cor n 
: ectric Heaters, Ltd. i UT $ 
М іс Heating Specialists, t ooooo t 
Bradford St., B'ham ls 


ELECTRIC HEATERS 
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the Clean Way 


with a No. 5 
Sturtevant 
Cleaner 


over the 
Kingdom are installing this Cleaner because 
it is quick, it is thorough, it is 
healthy and it saves money. 


Large business houses all 


Smooth floors, carpets, upholstery, desks, 
books, pigeon holes, files, shelving, etc., etc., 
are cleaned with equal facility. It digs 
deep where a broom cannot go, and draws 
the dust from cracks and inaccessible corners. 
Portable and stationary plants supplied. 


Let us make arrangements for you to see 
machines in operation. You will be 
amazed at the rapid and thorough 
manner in which the dust is removed. 


Sturtevant 


Engineering Co., Ltd., 


147. Queen Victoria St. London Е.С — о... 


“CASING CAPPING 


Write for Special 
Treatise ‘U1209.’ 


2 "AH X 
7 A . ! М 7 j І 


FOR LIST 
AND DISCOUNTS 


HASLAM -STRETTON „115 


11. WINDSOR PLACE «c ” 
TELEGRAMS CARDIFF THOR CARDIFF, 


— 


— — * 


RED'BRABY&C? Lr: 
TANK MAKERS 
LONDON. 


SPYITIXILLICERUE) 
^ 


rr 


- MILD STEEL PLATE WORK, BLACK OR GALVANIZED 
STEEL CHIMNEY SHAFTS, SWITCHBOARD FRAMES. 


Chief Offices : 352 to 364, EUSTON ROAD, N. W. *. 


— — 
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D. & 8. CHOKING TUBE FUSE | 


HANDLE ТҮРЕ. 


Lus numbers of these well- — 
Fuses have been used at the front, 
and have successfully passed the severe 
test of WAR conditions ; they may 
therefore be used under PEACE con- 


ditions with renewed confidence. 


Be careful to get the genuine 
D. & 8. choking . tube and not an 


HANDLE TYPE UNMOUNTED. | inferior imitation. 


DORMAN & SMITH LTD. 


ORDSAL ELECTRICAL WORKS, SALFORD,. MANCHESTER. 
LONDON — | 4 аб VICTORIA ST., WESTMINSTER, S. . 7. 


де „„ S3) . 007 эс” 7 IEEE me < "e " 
— 


Agents wanted in districts where not at present 
represented. Write for terms. Immediate delivery. 


— 1" Note New Address : | 
peg 118/ 120, Victoria St., S. W. 


"Phone. : Victoria 3765. Works: Lewisham, S.E. 


January 7, 1924.) 


M.E.M. IRONCLAD SWITCH & FUSE GEAR. 
— : : —_—-—-— dnd 


M.E.M. Gear is made in a 
modern factory, on the most 
scientifc manufacturing 
methods. It is distinguished 
by exceeding simplicity of 
design, combined with robust- 
ness of construction. Every 
care is exercised in manufac- 
ture, and consequently there 


THE ELECTRICAL REVIEW. 


итии: 


- æn. 


We make tbe M.E.M. Switch 
and Fuse Gear as well as it 
can be made, we inspect it 
constantly in all stages of 
manufacture, we finish it in 
the best possible manner, we 
put our mark on it and then 
stand. by it all the time. 
That mark is our guarantee 


of service. 
Delivery of the famous Glas: 
gow Switch from Stock. 


is undeniable efficiency in 
performance. 


"I 


MIDLAND ELECTRIC MFG. Co., LTD., BARFORD ST., BIRMINGHAM. 


LONDON: Hogan & Wardrop, 2, Gresham Buildings, GLASGOW: W. Brown & Co., 200-8a, St. Vincent 
Basioghall Street, E.C. - Street. 
MANCHESTER: Т. A. Nunwick, 314, Corn Ex- : ick 
change Buildin gs. DUBLIN: Ingram & Myers, 200, Gt. СРЕ St. 
NEWCASTLE - ON - TYNE: R. F. Sunderland, BRISTOL: Simpson Baker & Co., 4, St. Augustine's 


Milburn House. Place, Tramways Centre, 
EE ы — - -- AND ALL ELECTRICAL WHOLESALERS. 


— 
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Come to Birmingham 


Electric Light Fittings and 
Accessories, Table Lamps, 
Hall Lamps, Standard 
Lamps including appliances 
and apparatus, and Glass- 
ware appurtenant -thereto ; 
Electric Radiators, Cooking 
Stoves, Irons, Kettles, 
Furnaces апа appliances. 


This year's British Industries Fair at 
Birmingham will afford to buyers an 
unparalleled opportunity of putting the 
maximum amount of business into the 
minimum of time, and of doing it on a 
remarkably comprehensive basis. 


00 ВМА м gue 
E 8 ace 
eb F 

LONDON A 


Write early re your Hotel accommodation to : 


General Manager, 


BRITISH INDUSTRIES FAIR 


(B'ham) 1921, 


95, New Street, BIRMINGHAM. 
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| SUNCO ELECTRIC FIRE. Hepplewhite Model. 
4-Bar, 2-KW. Also made similar design, 1-K W. i 
Finishes—Best Black Enamel, Antique Copper. 
Sanded Brass. i 


window slips, &c. 


distinctive and original. 


Telephone : 
Gerrard 7766 | 


(4 lines). 


SUNCO PORTABLE ELECTRIC FIRE. 
Weighing only 63 lbs. 
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Glossy 
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ELECTRICAL COMPANY 
118-120, CHARING CROSS ROAD. LONDON, W.C.2. 
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SUNCO ELECTRIC FIRE. Adams Model. 


— „214 oe 


| | 
H 

il 

/| 


3-KW. loading. 


Supplied in Best Glazed Black Enamel and 


Armour Bright Finishes. 


LIMITED. 


Handle, and 


Sunco Electric Fire Advertising 
is undoubtedly creating Sales 
for the Contractor and Retailer. 


Are you taking advantage of this increasing demand ? 
Electric Fire Stockists are provided with free advertising literature 
in many attractive forms, including booklets, show cards, post card, 


Sunco 


The elements are robust, have a long useful life and are fitted 
into eases of excellent design and workmanship. The range of models 


that can be delivered from stock is extensive. Every model is 


Best for Local Heating 


This Sunco Fire can easily be carried from 
room to room and proves invaluable . for 
intermittent local heating. Consuming half 
a unit per hour, it can, in most cases, be used 
on lighting circuit if required. 
List No. H 3000 is finished in 
Black Enamel with 
Antique Copper Ornaments, 
Wire Guard, 
Two Yards of Flexible Cord. 


39 


subject. 


SUNCO ELECTRIC FIRES 


Sunco Electric Fires enable you to offer your customers electric 
fires which give intense radiant and satisfying heat ard which are an 
attractive addition to the furnishing of any room. 


Telegrams { 
“ Secabilis, Ох, 
London.” 


Write to-day for List No. 315, which gives full particulars 
of Sunco Electric Fires and advantageous terms to dealers. 
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J. & P. Pole Type 
Dividing Box for L. T., 
H. T., & E. H. T. Cables. 


2149 %%%½%½%„4„ 4 4 4 4 eer 4 „ 4 
. PES = 


Our concern for the Cable 


and especially før the high standard of efficiency set up by those which carry 
the J. & P. Mark—was, in the origin, responsible for our undertaking the 
manufacture of 


J. & P. Cable Boxes. 


Through all our experience of Cable Making, we bave aimed at ''that 
little more '' in quality, which has insured the super-excellence in service 
for which the J. & P. Cables are renowned. 


But all this still counts for naught if the Cable Box is not of equal 
excellence. 


J. 6 P. Standard Trifurcating Box 
with plumbing gland. Can also be 
provided with Armour C lamps. 


—ů— ̃ ( uU 
—————— — 


— —ͤ —ͤ̃ —ͤ—ͤ—ę—HÜ 


And so we offer to our customers, both present and prospective, a range of 
Boxes to suit all types of Cable—a range designed and manufactured in 
our own factory under the immediate supervision of those who know the 
standard we have set and whose invariable purpose is to maintain it. 


We illustrate here three types, but there are many others pictured and 
described in our sectional catalogue dealing with this branch of our 
activities. 


We invite you to ask for copy, as also to note that we are now in a 
position to deliver all standard types of Cable Box from stock. 


Johnson & Phillips, Ltd., 
Cable Makers & Electrical Engineers since 75. 
Charlton, London, S.E. 7. 


City Office : 12, Union Court, Old Broad St., Е.С. 2. 


Branches at Birmingham, | Cardiff, Glasgow, Manchester, 
Newcastle-on- T yne, Portsmouth and Swansea. 


J. & P. Right Angle Divid. | | | 
ing Box for Three Core | | | | 
Cables, L. T., Н.Т. & E.H.] | | | | 
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AN EFFICIENT DURABILITY, 
ELECT — 9 5. PRACTICABILITY AND 
SAFETY, 


WRINGING MACHINE. 
The ROTAPEX WRINGER 


| Power operated and of the revers- 


ARE FEATURES 
PARAMOUNT IN THE 


ROTAPEX 


Automatic Reversing Action gives 
gentle tumbling to the clothes which 
are washed evenly and thoroughly 
continuous revolving, wads and 
winds the clothes and does not 
agitate them enough), 


All mechanical and electrical 
` equipment amply protected and 
totally enclosed. 


ible type, also swings into four 
ане А Fitted with special safety 
release. | 
A special feature is the 
zinc cylinder. 

Its entire construction is rust-proof ; 
is lighter and more sanitary than 
wood; and its smoothness ensures 
perfect protection to the clothes. 


Low operating costs. 
Attachable to lighting circuit. 
No special wiring required. 


BUILT FOR LIFELONG SERVICE IN THE BEST OF HOMES. 
Write fer particulars of APEX ana ^ ECONO” Electric Vacuum Cleaners. 


Duncan Watson & Со., => 
| Electrical Engineers, 


{ 61 & 62, Berners Street, LONDON, W. 1. 
— SSS ee т ——— ^ — ) 


FULLER BLOCK TYPE ACCUMULATORS, | 


SURPLUS GOVERNMENT STOCK. ABSOLUTELY NEW. 


CONSIDERABLY BELOW COST. 


Only a limited quantity of our original stock of 26,400 left. ; Send 
B. your enquiries before it is too late. This offer cannot be repeated | 
H when present stock is sold. Unobtainable elsewhere at our price. | 


S * | These Accumutaters have no plates te huskie. Internal shert-cironiting ie impossible. ЭПИ bold their charge for monthe. 
LIBERAL DISCOUNT TO THE TRADE. 


“ Тһе Autocar,” July 28th, 1920, gave an unsolicited 
article, referring to our remarkable offer to supply the 
finest Aceumulator en the market at a price eard 
of before, and recommended owners of cars, who are 
desirous of equipping their oars with an efficient lighting 
set at a bargain price, to communicate with us at once. 


roc 
o ø 


4-voh, 20 атр, -heur (actual). 
Celluloid eases only. 


DURING THE PAST FOUR 
WEEKS WE HAVE SUPPLIED 


The Manchester Corporation. A detailed and instructive scheme of wiring these cells 
The Grimsby Cerporation. Nn together we. diagram, was given, We have 
The Brighton Gerporation poet 


The Witney Urban Distriet Counoll. 


LET US SEND YOU. A OOPY. 
The Isle A И! Eleetrio Light & Power = — 


The 6-volt and 10-volt sets are supplied with strong Teak 


The Folkestone Eleotrio Supply Ce. Cases, fitted with outside terminals (as por illustration ) 
The North Metro pelitan Electric Power brase hinges and fastener, and solid leather straps. 
upply бо. 


The Northwich Electric Supply Co 

Tho Automobile Assoeíation & Motor Onion. 
Tho Cambridge University. 

Pirelli-General Gable Works, Ltd. 

British Insulated 4 Helsby Oabies, Ltd. 

The Commercial Cable Co. 

Callonder’s Cable & Construction Ce., Ltd. 
Tho Great Eastern Railway. 

The Dublin & Luean Eleetrie Railway Co. 
Lenden & South-Western Rallway Oo. 


And most of the Leadin Houees / 
Fest Nea / Trades 88 


6-volt, 20 amp.-h сше 
Supplied with or Without tock Ob. Cases. 


SEND FOR PRICES Now. 
The CITY ACCUMULATOR Co., 
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Air Gaps and Bearings 


The smaller the air-gap the more efficient the 
machine. That’s incontrovertible. 


You may reply : "The smaller the air-gap the 
greater the risk." With plain sleeve bearings that 
also is incontrovertible; we all know how they will 
let your rotor and you down. But why not use 


'HOFFMANN ROLLER 
BEARINGS 


They are not subject to radial wear. They save 

90% of the friction losses. Their starting 
friction is very little higher than their 
running friction. In fact they are 


The Electrical 
Engineer's Ideal 
Bearin£s. 


THE HOFFMANN 
MFG. CO., LTD. 
CHELMSFORD, 
ESSEX. 
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‘VINCENT’ H.0. Fuseboards 


IN DOUBLE AND TRIPLE POLES. 
GOOD DELIVERIES. . PRICES RIGHT. 


Patents 
Nos. 
139,061 
and 
5904/20. 


VINCENT SWITCHGEAR MFG. CO. 


61, Vincent Parade, Balsall Heath, BIRMINGHAM. 
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Combined Switch Fuses. 
Safetee Ironclad Switchboards. 
Weekes Enclosed Fuses. 

Fuse Wire. 


SAFETEE FIRST 


L. WEEKES LTD., 
LUTON, BEDS. 
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Мо. 614. Nesis 
IN PRESSED STEEL. "p ОТЫН. 
l-kw. . 
Black finish, 1}-kw. 
Black finish, 
£2 10 рер сре 


сап be supplied in other 
finishes up to 


X3. 


can be supplied in other 
No. 609, finishes up to 


A L3 18. 
Black finish 22 18 iS. 


ALL ABOVE FIRES ARE FITTED WITH OUR “РАМЕ EFFEOT” ELEMENTS. 


For further particulars of the above and larger fires, 
write, phone, or call at our Showrooms : 


ree man 50, OXFORD STREET, W. 1. m 


THE BRITISH ELECTRIC TRANSFORMER co., Ltd. 


umi 7, 1921.] 
The ring oiling bearings with which 


( 


REPULSION START—INDUCTION 7 


SINGLE-PHASE MOTORS 


are equipped 
maké 


successful lubri- 


possible 


cation for every 


installation. 


Illustrating a 1/6-H.P. Motor. 


Machine cut oil Grooves thoroughly 
distribute the oil over the entire length 
of the phosphor bronze bearings. 

1-10 to 40 horse power, 25 to 140 cycles. 


Manufactured only by 


CENTURY ELECTRIC COMPANY, 
19th Pine to Olive Streets, St. Louis, Mo., U.S.A. 


A STOCK OF “CENTURY” MOTORS IS CARRIED IN LONDON BY— 
The Sole British Agents— 


SWEDISH GENERAL ELECTRIC, LTD., 


5, CHANCERY LANE, W.C. 2. 
Sales Manager: R A. MARPLES, 
: " Autosynoro, Wesicent, London.“ "Telephone: Holborn 1708, 
356 
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T Ma d 2 b y 
the Radiator 
Pro le," 


TRENGTH consistent 
with lightness is essential 

if your Tubes are to give you 
the most efficient service. 
Serck Copper Tubes are sub- 
jected to exaeting tests of effici- 
ency before leaving the works. 
We are equipped with over 100 
draw-benches to draw in long 
lengths up to 20 ft. Copper Tubes 
of guaranteed workmanship from 
18 s. w. G. down to a few thous- 
andths of an inch in thickness. 


Write for Particulars and Terms. 
SERCK RADIATORS, LTD., 
(Late Motor Radiator Mfg. Co.) 
Warwick Rd., Greet, Birmingham. 
Phone B'ham, Victoria 531 (3 lines). 
Telegraphic Ad. : Nerleah," B'ham. 
Branch Depots at CHESTER: Kale- 
yards, Frodsham Street. SUDBURY 
(Suffolk): Cornard Works. 
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HENLEY SERVICE . 


A Remedy for Faults in 
Underground Joint Boxes. 
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DICKINSON'S 
PATENT COVERS 


(Patent Nos. 1302111 and 5745111). ? 
(Henley's registered design) 
Registered No. 585803. 


Many faults occur in underground cable jointing 
after the compound has been poured into the box. 
As the compound cools and contracts, a vacuum 
is created and air is drawn into the box through 
the glands. 

Through this channel moisture will soon find its 
way. It isto overcome this defect that the Dickin- 
son Patent Cover has been designed. 

Tbis cover, which is of simple yet stout construc- 
tion, requires no actual fitting. It allows air to 
enter as the compound contracts, at the same time 
being watertight. 

The illustration gives some idea of the simplicity 
of the cover and easy method of attachment. 
Another great advantage which this cover supplies 
is that the lid may be replaced on the box immediately 
after it has been filled with compound, thus doing away 
with many was:ed hours waiting for the cooling 
and shrinking of the compound to take place. 


W, T. HENLEY'S TELEGRAPH WORKS COMPANY, LTD. 
BLOMFIELD STREET. LONDON, E.C. 2 


TRADE MARK 


- NENLEY cee 
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'PETTER OIL ENGINES 


BRITISH АМР BEST. 


Over a quarter of a million Horse Power sold. 


Work on PARAFFIN at HALF the Cost of Petrol. 


Write for particulars of Petter-Light Sets. 

300 CANDLE-POWER FOR A PENNY 
AN HOUR. 

Engine can be disconnected and used to drive 


other machinery, 
PETTERS, LIMITED 


General Sales О сез 
117/123, Great Portland Street, 
LONDON, W.1. 


Branch Sales Offices : 
140, Victoria Street. BRISTOL. 
163, Hope Street, GLASGOW. 
WORKS: YEOVIL, ENGLAND 


| 


INSULATION 


PRESSPAHN 


BEST QUALITY. HIGHEST FINISH. 
LOWEST PRICES. 
DELIVERY FROM ESTOCE. 


Mica & Micanite Supplies, Ld, 222225} sorra 


Mica House, Offord Street, London, М. . 


ROOK A.C. MOTORS FOR SALE. 


A Large Stock all NEW and GUARANTEED. 
BEND Us YOUR ENQUIRIES. 


4.0. M 
. | PROMPT DELIVERY. 
WINSTANLEY, 41, Canonbu Rd., №. phone, North 881. 


ASING & CAPPING "элш. ого. 
DELIVERY FROM STOCK, 


We solieit your Enmauiries. 


JHE TEES-SIDE ELECTRIC & PLUMBERS’ STORES, LTD., 


SS REED STREET, WEST HARTLEPOOL. Tel, No. 617. 


The Croft Granite, Brick & Concrete Co., Ltd., | 


CROFT, near LEICESTER. 
ROFT ADAMANT CELLWORK FOR E.H.T. EQUIPMENT. 


Y [TRON si 
Ls I * rde oe ic 


ROY DON: 


TAPPER PASS & SON, Ltd., 


SEDMINSTER SMELTING WORKS, BRISTOL. 
Sellers of ANTIMONIAL LEAD of all Grades, 
BUYERS OF 


LEAD ASHES & LEAD RESIDUES from ACCUMULATORS. 


Telegrams: Pass, BRISTOL.” Telephone 8476, 
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Stocktaking. 


To minimise expense in taking Stock, 
we are offering several lines at reduced 
prices. The special prices will hold 
good for existing stocks only. 


Send particulars of your requirements 


without delay. Write NOW. 
Everything Electrical in Stock. 


Greenhalghs 


Square, BURNLEY. 


Telephone: 724. 


Г ла а И E 2 
SUN ME TAI BRASS Exc 
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ThelONDON ELECTRIC FIRM.CROYDO 


E ИШ WV wy 


PROMPT DELIVERY PHONE. PURLEY.68. 


Nelson 


CAPSTAN TURNED & SCREWED WORK. 


TERMINALS, HEX. ROUND & SQUARE NUTS, BOLTS, SOCKETS 40. 


SMALL PRESSED WORK TO SKETCH OR PATTERN. 


— IN ALL METALS — 


G. & В. HARRIS, e ben street 


+ HARDWOOD ADAPTORS 


== REAL WALNUT, BEST FINISH. 

— THE SWIFT ELECTRICAL LTD. 
у i Electrical Accessory Manufacturers, 
'Phone : Regent 6084. 6, Cork St, LONDON, W. 1. 


NEW WOODEN H UTS. 

Dwelli om Weskeh Meter Car 
Pavilions ions. Rule Bier Саммер, ^ 99826, Frames, 
Heating Ap aratus, Roei Rustia Wo rk, Barrows, Ботев, Asbestos 
Sheets, Poultry pliamoes of eve deseripilon, Glase—horti- 
cultural, Sinden and picture. Illustrated List Post Free. 


T. BATH & co., gez, w.e. 3. 


The MOLLER Patent Oust-Proof A FILTERS 


See Advertisement Dec. 3rd. 

FILM COOLING TOWERG, LTD., 124, Chancery: Lane, Lenden, W.C. 2 

W. MACKIE & C0 
a Е9 

Electrical & Mechanical Engineers, 


129, 131, 133, 
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MANUFACTURERS 
OF 


DYNAMOS & MOTORS, 
ano WIRELESS COMPONENTS. 


An Bfficiont Staff for Breakdowns. 


ELECTRICAL REVIEW. 
TADINGS aD CASES.—Subsoribers and otherrcan have their halt- 


d aya rapa in Blaek Cloth at the rate of 6/6 bev dome 
inolading ng Index. Cases for binding are also supplied at 4/6 cach, Indices 8d. each. 


GOVERNORS 


are a Speciality of ours. 


WILSON HARTNELL & CO., Ltd., 
WOLT WORKS, LEEDS. 


— CREW б Ls 
CLÄSS Machined 
Parts. 


THE ORMOND ENGINEERING CO., 


109, PENTONVILLE ROAD, LONDON, F. 
‘PHONE: HOLBORN 1812. 
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Place dood material , 
in the hands of / 
the Wireman 


SIEMENS BROTHERS 
E CO. LTD 


Manufacturers. 
General Offices and Works 
WOOLWICH, LONDON. S.E.18 


Telegrams: "SIEMENS, WOOLWICH" Telephone CITY 6400 
Registered Office  (7!ne5 
CAXTON HOUSE 
WESTMINSTER, LONDON. S.W. 


——. Telegrams: SIEMENS. VIC. LONDON 
Telephone: VICTORIA.9390(8 Lines) 
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QUALITY. — 
PRICE ——— 
SERVICE 


OSRAM, EDISW EDISWAN, 
FOSTER, MAZDA, 


COSMOS, POPE, бо. 


STOCKED IN ALL VOLTAGES AND M A 


TRADE COUNTER OPEN FROM 8.30 a.m. TO 6.0 p.m. 


THE ELECTRICAL SUPPLIES GO. 


(Proprietors: THE E.S. Co., Ltd.), 


LONDON: MANCHESTER: 
233, TOTTENHAM COURT ROAD, W. i. 10, GREENWOOD STREET, 
BAILEY'S BAILEYS OWN MAKE: BAILEY’S 
"x STEAM PUMPS steam waves | TEST PUMPS 
WATER VALVES. For Testing Bollera, Cylinders, 
For кын TERS e AUTOMATIC Tubes, Valves, &c., to а! 
ue amongst Rene “The EXHAUST VALVES. „ 
new valve gear is even simpler TESTING MACHINES. 


than the original Seer AIR PUMPS. 


“ж ~ a am» Cus "m$ Gu» de * 


qu Davidson " REOORDERS 
team Pump. for pressure, speed, water-level, &c. 


UL И ` ^ AN g pn -. à я ad S 

| oc 22x Мр ET 
y ^d А Е as 
t 5 d aoi D — . 2 
7 $ HEES 13.425 . hg QE 
4 L | ah à. € Sir W. H, BAILEY & 60., Lta. b Ut 
Davidson" Patat | 500 Ibs. 
Patent Boiler Feed ой Pump. ALBION WORKS, MANCHESTER. Fig. 6008.—To 
For any Pressure with Pistons о А Big. 008. To 1000 Ibs. | 


Wig. m t Davidson 
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Protect Crane Motors from abnormal electrical conditions 
by using reliable automatic protective devices. 


B.T.H. Crane Protective Panel without Covers. B.T.H. Crane Protective Panel with Covers. 


| B.T.H. Protective Panels 
for Crane Motors 


are fitted with automatic contactors control is simplified, as the controller 
and time limit relays in place of handle need only be moved to the 
hand-operated circuit breakers and "off" position or а push- button 
fuses, which effectively protect the pressed to restore the equipment to 
motors against overloads, short circuits normal conditions. 
and low voltage. They are perfectly reliable and auto- 
By their use the time lost in replacing matic in operation, require no attention, 
\ blown fuses is saved, and the danger and can be mounted anywhere on the 
of inserting a heavier fuse is avoided ; | crane. 


Supplied for A.C. and D.C. Circuits 200-550 volts and 
suitable for the control of two or more motors having an 
aggregate full load current up to 700 amps. D.C. or 300 amps. A.C. 


Write for Illustrated List RE 7121 om Protective Panels for Crane Motors. 


The British Thomson-Houston Co. Ltd. 


Electrical Engineers and Manufacturers, 


Head Office and Works = : - Rugby, England. 


— me _ а. E t 


PAGES FROM OUR DESIGNER'S NOTEBOOK 


D | 


.Xril 


HEATING AND COOKING 


APPARATUS. 


LISTS WILL BE SENT ON REQUEST. 


WESTON ELECTRICAL INSTRUMENT СО їтР 3 


WESTON 
PRECISION IN INSTRUMENT 
MANUFACTURE. 


A FEW POINTS ON DELICACY OF 
WORKMANSHIP. 


It is well known that Weston Electrical Instru- 
ments owe their pre-eminent position partly to the 
high class of workmanship put into every part, but 
in order to demonstrate exactly what this amounts 
to, the following details are given :— 

The standard moving system of Portable p.c. In- 
struments, Model 1, consists of 12 parts, the total 
weight of which is about 24 grains (1.5 gramme). 

In some Weston instruments the total weight of, 
the moving system is 8 grains, and in others 4 grains 
(.25 gramme). 

The wire of the voltmeter moving coil ranges in 
diameter. from 1/ 1,000 in, to 4/1000 in.; i.e., from 
one-third. to the actual thickness of the average 
human hair. 

In the Power Factor Meter, Model 215, the con- 
ducting filaments run 16.000 to the ounce, while the 
heaviest amumeter springs run only 282 to the ounce. 

Pivots vary in size, but the smallest have a dia- 
meter of 10.5 thousandths of an inch, being of highly 
tempered special steel, ground separately on jewellers’ 
lathes and inspected under the uicroscope. 
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DELIVERIES FROM STOCK. 


AUDREY HOUSE * ELY PLACE: LONDON ЕС! 


All pointers аге tubular, and the thickness of the 
metal ranges from 1/1,000 in. to 6/10,000 in. 

The balancing arms, which are of aluminium, are 
threaded with 272 threads, and in some cases 500 
threads to the inch. 

lhe latter is the finest thread ever cut in alu- 
minium, and as stock of the necessary degree of 
fineness cannot be obtained commercially, the tubes 


are specially drawn in our own works. 


DIRECT CURRENT 
VOLTMETER 
MOVING SYSTEM. 


It would be utterly impossible to work to such 
limits as the above, and to sell at a reasonable price, 
but for a very exceptional factory equipment of 
special tools. In. this respect the WESTON factory 
Is unique, while the standardising and investigating 
laboratories rank among the best in the world. 


For full particulars write for Catalogues. 
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BRITISH - 


THROUGHOUT. 


ELECTRIC, LTD., 


LONDON: BIRMINGHAM: 
85 and 886, Suffolk Works, 
Newman St, W.1. Oozells Street, 
MANCHESTER : GLASGOW : 

65, King Street. 45, Hope St. 
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Loc МЫ xd MEE sum Ir is with no feeling of regret that we write the epitaph 
1920 ose eee eee LIA LEX өтө “eee aoe p.o 1 e f 1920. ] „Жы б di: t : or . 8 ur ү; Я, bad en u h, 
Wages Agreement, Greater London Industrial Council ga 2 x is immedia ў pes decess . vee mg 

i ЧЕ кй | and twelve months ago we were looking forward hope- 
Joint Electricity Authorities: > .. wes РАА, es e. . 8 8 
More Municipal Trading : — ud fully to à new epoch—to the reaping of the harvest of 
The Law of Nuisance Seb ашай жш | ww peace and prosperity for which the seed had been sown 
The Electricity Districts (Шш)... 5... . e : in sorrow and adversity. But our fond hopes were 


Gearing Constants of Electricity Meters, by С. W. Stubbings 
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doomed to disappointment. Then we said: '' Nationali- 


sation demands, incessant agitations for higher wages 


and shorter hours, efforts to secure ‘ control,’ the railway 
strike and struggle with the community, the continued 
increase in the cost of living, the serious developments 
in rates of exchange, the ever-growing burden of 
national finance—these are some of the leading ques- 
tions of the year." Substituting '' mining ”’ for “ rail- 
way," precisely the same paragraph would equally hold 
good for 1920. Plus ga change, plus c'est la méme 
chose. "Phe turnover from war work to peaceful pro- 
duction completed, we looked for a vast output and 
universal progress towards renewed prosperity, fore- 
telling for the electrical industries * a boom . . . if 
the menace of industrial unrest and financial stress do 
not assume serious shape." Unfortunately, that essen- 
tial condition was not fulfilled; unrest there has been 
in plenty, and the crushing burden of the excess profits 
duty, income tax, and other imposts has bled industry 
white, while the exchanges impose an immense handicap 
upon our foreign trade. Thanks to the high cost of 
labour, resulting also in high cost of materials, and the 
uncertainty as to the future, not only of wages but 
also of output, British manufacturers could not quote 
cither fixed prices or definite dates for delivery, and 
here again they were at a heavy disadvantage in corn- 
petition with other countries. And now, to crown the 
tale of woe, a wave of unemployment has swept over 
the land, necessitating further expenditure оп unpro- 
ductive works in order to stave off starvation and dis- 
order. 

But are we Britishers downhearted? Surely not! 
The darkest hour comes before the dawn, and we are 
confident that we are not mistaken in our interpretation 
of various signs, individually of small moment, but in 
the aggregate of great import, that the worst has been 
passed and things are on the mend. The cost of com- 
modities is decreasing; according to the Times of 
January Ist, the total fall in wholesale prices was 11 per 
cent. in November and 6.7 per cent. in December. The 
average level of food values declined 7.5 per cent, in 
November and 4.8 per cent. in December, and as there 
has been a steady fall since April, prices are down 
almost to the level of December, 1918. "The reduction 
in the index number during the vear was 19 per cent., 
mainly due to a fall of 32 per cent. in the prices of raw 
materials, the index numbers being for December 31st, 
1919, 296.9, and for the end of 1920, 240.3 (at Decem- 
ber 31st, 1915. 100). In July last the highest point was 
reached (305.8). Further reductions are imminent 
aud though it takes some time for them to reach the 
retail consumer, it is unquestionable that food and 
clothing in particular are materially cheaper than they 


have been. Copper. lead, and spelter are almost down 


to the pre-war level, and rubber is far below it; coal 
and coke, unfortunately, remain at a high price. 
Turning to taxation, it cannot be doubted that the 
earnest protests and appeals of manufacturers against 
the excess profits duty, and the disappointing results 
obtained from it, will secure its withdrawal in the 


[1] | | | р 


эрин —————————— ———ñ— —— — — 


2 | THE ELECTRICAL REVIEW. Vol. 88. No. 2,250, JANUARY 7, 1931. 


——————————————— I a заана 


coming Budget; purely a war-time tax, it has not 
merely proved unsuitable to the conditions obtaining 
since the war, it has produced a disastrous effect upon 
industry. At any time it affords a direct incentive to 
extravagance, for a manufacturer is prone to regard 
an extra outlay of £100 as only £40 out of his own 
pocket and £60 out of the Exchequer ; we do not com- 
mend this attitude of mind—we merely record the fact 
that in many quarters it undoubtedly exists. But 
apart altogether from this feature, the duty has pressed 
with crushing weight upon the patriotic firms who 


recognise the necessity of taxation, but are faced with 


the facts that their working capital nowadays must be 
trebled in comparison with pre-war requirements, that 
new capital is almost unobtainable, and that they must 
provide the money out of revenue. The situation is 
an impossible one, and clearly E.P.D. must go, if our 
industries are to survive the strain. 

With regard to labour, again the prospects are 
brighter than they were a year ago. There is now mani- 
fest a marked disinclination on the part of the trade 
unions to resort to the strike weapon, and a disposition 
to discuss the situation with the employers. Obviously, 
in the face of growing unemployment and vanishing 
profits, to strike for higher wages would be the height 
of folly. Every encouragement should be given to the 
tendency towards friendly discussion across the table, 
and the fullest information should be furnished to the 
accredited representatives of the workers; nothing 
more effectively nourishes suspicion and dissatisfaction 
than undue reticence on the part of the employers, who 
are so commonly believed to be amassing wealth at the 
expense of the workers. Experience on the Whitley 
Councils has abundantly proved that frank and open 
conversation softens asperities, smooths away misun- 
derstandings, and enables both parties to acquire that 
confidence in and respect for each other as men, which 
goes so far towards the maintenance of cordial rela- 
tions. Lack of mutual trust is perhaps the greatest of 
all hindrances to hearty collaboration. 

That the restriction of output has played a great part 
in the development of the present situation cannot be 
seriously disputed. Although far-seeing Labour leaders 
have pointed out that increased production is the key to 
the problems of industry, the workers have not followed 
their lead—fearing that the result would be unemploy- 
ment. Well—they have tried their own way, and 
they have found that it leads directly to the danger 
_ that they sought to avoid; will they not now be willing 
t^ make trial of the other path? Surely it 1s a matter 
of plain common-sense. When one finds oneself in a 
fog walking towards the brink of a precipice, one natur- 
ally turns round and hastens in the opposite direction. 
Unfortunately, it is much easier to go downhill than 
uphill; а year ago we were on the crest of the hill, in 
sight of a world crying out for supplies of manufactured 
goods; we no longer have that fair prospect before our 
gaze—the world, appalled at the prices of commodities, 
has closed its purse. It will be a hard struggle to regain 
our commanding position—but the world’s demand, 
though now restrained, remains unsatisfied. Immense 
developments await the restoration of normal condi- 
tions, and it should be our earnest endeavour to turn 
out the maxinium quantity of goods at the lowest pos- 
sible prices. That is what the Germans are doing 
already. Let us beware lest, beaten in war, they defeat 
us in the arts of peace. 

What is needed to remedy the evils under which we 
labour is a change of spirit. We hear much about 
“© rights," but little about “ duties." As in wartime, 
во now in peacetime, the spirit of self-sacrifice is the 
kev to the welfare of the nation. So long as each strives 
for his own advancement regardless of the happiness of 
others, so long shall we flounder in the depths of depres- 
sion. Let us rather all strive after mutual understand- 
ing. good-fellowship, and cheerfulness. and let each“ do 
his bit“ to make the world a better place for his fellows 
to live in. By so doing all will benefit, and the dawn 
of a new era will shine forth, 


WE notice that this much-discussed 
Wages Agree- agreement has drawn down upon it a 
ment, Greater veritable broadside of criticism from 


London the Financial Times. The article is 
Industrial headed ‘‘ Tyranny of Labour” and 
Council. ** New Stranglehold on Industry." We 


can hardly agree to the first of these 
titles, since, after all, the agreement is a joint one of 
both sides of the Greater London (No. 10) Industrial 
Council, and the sub-heading also is perhaps somewhat 
too emphatic, however much the agreement may tie up 
the undertakings! The essence of the agreement is that 
an Increase of wages shall take place with every complete 
ten points rise over the 150 per cent. cost of living, and 
that this shall be taken off with the fall of the ten points. 
The agreement is supposed to bind all the undertakings 
in the Greater London area. It is, of course, а serious 
compact to enter into, but on the other hand, any alter- 
native is also serious, even that of maintaining the 
status quo. | 

There is one point in the Financial Times criticism 
which certainly merits serious consideration, namely, 
the suggestion that big London undertakings will still 
be as vulnerable as ever to a strike. The agreement 
states in the preamble that its one purpose is ‘‘ that 
the supply of electricity may be carried on continuously 
without interruption." But there is nothing in the 
agreement which gives any guarantee whatever. The 
Financial Times, in fact, thinks that the danger is 
increased, since if one or two small undertakings in the 
London area do not put it into operation, the trade 
unions give no guarantee that they will not call a strike 
on the big undertakings in order to coerce the recalci- 
trant ones, and, of course, no one can shut his eyes to 
the possibility of London being used as a lever on other 
occasions. This being so, would it not be possible for 
the National Council, when the agreement comes before 
it for final approval, to agree to some sort of clause 
which shall provide a safeguard to those London under- 
takings which faithfully carry out the provisions? 
Otherwise, if no such safeguard is embodied in the 
agreement, it is difficult to see how the agreement by 
itself will prevent strikes in London. 

So far as the other District Industrial Councils are 
concerned, their view seems to be that the agree- 
ment should not be ratified by the National Council 
until they have had an opportunity of considering it, 
since if а similar agreement were presented to the Dis- 
trict Councils they would feel their case prejudiced if 
the trade unions brought it forward with the claim 
that such agreement had already been approved by the 
National Council. It is indeed difficult to see how the 
approval of the National Council to the London agree- 
ment could be so given as not to constitute an approval 
covering the principle as well as the detail and in- 
dividual application, and if the National Council ap- 
proved the principle, the District Councils would 
seem to have no option but to accept. We understand, 
however, that the air will be somewhat cleared before 
the National Council has to give its verdict, since in the 
interim the employers’ sides of the various District Coun- 
cils will have an opportunity of considering the matter 
in conference, and submitting a consensus of opinion 
to the National Council. 


WirH regard to the thirteen elec- 
tricity districts which have been provi- 
sionally delimited, the schemes for most 
of these are not due for consideration for at least a few 
months. When these schemes are forthcoming, it will 
be interesting to see whether all of them include the 
formation of a Joint Electricity Authority. It will be 
remembered that under the Electricity (Supplv) Act, 
1919, anv schemes can be brought forward which pur- 
port to improve the ‘‘organisation of the supply of 
electricity in any district." These schemes may or may 
not, under Section 6 of the Act, provide for the estab- 
lishment of a Joint Electricity Authority. An article 
on this subject appeared in a recent issue of the 


Joint Electricity 
Authorities. 
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Times Engineering Supplement, in which the pros and 
cons with regard to the formation of such authorities 
were weighed. Under Section 6, of-course, the Joint 
Authority may exercise all or any of the powers of 
the authorised undertakers within the electricity dis- 
trict," and it may also have transferred to it ‘‘ the 
whole or any part of the undertakings of any of those 
undertakers.” A good many arguments were advanced 
in the article mentioned against the formation of such 
fullv operative Joint Authorities. 

We may suggest that there is a middle course 
by which, although a scheme might be carried on 
jointly by certain undertakers in the area, perhaps 
merely one or two, a Joint Authority might still be 
formed as а regulating and supervising board which 
would be representative of the various interests enume- 
rated in Section 6, but which would have only adminis- 
trative functions, that is, 1t would not become the trad- 
ing bodv. "This would seem to be a likely solution in 
sone areas. In the Electricity (Supply) (No. 2) Bill, 
Section II provides that where a generating station or 
main transmission line becomes transferred to or is 
acquired by a Joint Authority, the said authority may 
(subject to the approval of the Electricity Commissioners) 
delegate to the former owner the working and mainten- 
ance thereof on behalf of the authority, by mutual agree- 
ment; and Section 12 enables the authority to delegate 
the whole of its powers and duties as regards the genera- 
tion and supply of electricity to any authorised under- 
takers, subject to a special order being obtained. The 
great difficulty of discussing the question broadly 
is that every district is in a different position, 
and what may suit one district may not be at all 
applicable to another. The wisdom of the Act in leaving 
open the exact system of reorganisation in each district 
to be settled for each district separately will gradually 
he more and more fully appreciated. Indeed, the chief 
requirement in settling what has to be done in each dis- 
trict is that there should be no fixed theoretical model 
which each is supposed to follow. Each district is, as 
it were, in a different state of evolutionary development. 
They are like humanity in being of all sizes and con- 
ditions, and hence requiring. not a ready-made Govern- 
ment suit, but something cut to measure. 


In days gone by we have often had 

More occasion to deal with the question of 
Municipal municipal trading. The Legislature, 
Trading. for good or ill, has frequently autho- 
rised this form of enterprise, but it is 

Interesting to notice that the Courts are not inclined to 
allow local authorities to exceed their statutory powers. 

The recent case of Attorney-General v. Fulham Corpora- 
оп, reported in The Times of December 3rd and 4th, 
is a useful illustration. It seems that the Fulham 
Borough Council, having power to establish baths and 
Wash-houses and to afford facilities by which persons 
might, in wash-houses, do their own washing, sought to 
extend the sphere of operations. 

On the recommendation of the Establishment Coin- 
пее, the Council inaugurated a scheme by which the 
Washing was to be done by servants of the Council itself. 
The Attorney-General, at tlie instance of a ratepayer, 
brought an action to restrain it from exercising these 
extended powers. Mr. Justice Sargant, in giving judg- 
ment against the Corporation, pointed out that in con- 
sidering what the powers of a Corporation were, it was 
necessary to remember what Lord Selborne had said as 
to the doctrine of ultra vires (that is to say, the doctrine 
according to which a Corporation must not exceed the 
Powers conferred upon it bv statute) in Ashbury Rail- 
vay Co, „. Riche (L. R. 7 H. L. 653). His Lordship had 
rad: this doctrine ought to be reasonably and not 
"nreasonably understood or applied. and that whatever 
may fairly be regarded as incidental to. or consequent 
"pon those things which the Legislature has authorised, 
ought not (unless expressly prohibited) {ө be held by 


judicial construction to be ultra vires." Applying that 
doctrine, he could not hold that power to provide wash- 
ing apparatus for the ratepayers could be held to confer 
power to wash clothes for others. It may be useful for 
those who are concerned with the supply of electricity 
to have this case in mind, having regard to the attempts 
which are sometimes made by local authorities to exer- 
cise powers for which there is no sanction. It should 
be mentioned that it was long since decided (viz., in the 
case of the Attorney-General v. Corporation of Leicester, 
1910, 2 Ch. 359) that in the absence of statutory autho- 
rity municipal electricity supply undertakers could not 
provide lamps, fittings, motors, or apparatus other than 
meters which were provided for by various clauses in the 
schedule to the Electric Lighting (Clauses) Act, 1899. 
Such statutory authority was given in the Act of 1919, 
Section 23, which enables all municipal supply autho- 
rities to provide, let for hire, connect, repair, maintain, 
and remove all kinds of electrical apparatus, but expli- 
citly forbids them to manufacture or sell the same 
(‘ unless expressly authorised to do so“ by their special 
Acts or orders). 


Tur recent case in which Mr. Justice 

The Law of Astbury granted an injunction to re- 
Nuisance. strain a firm of builders from causing 
a nuisance by noise draws attention to 


Ше fact that all who carry on their business in a residen- 
tial district are bound to have regard to the nerves 
vf their neighbours. To this rule those who supply 
electricity are no exception. | 

Time was when our columns frequently contained 
the reports of cases in which electricity supply autho- 
rities were made defendants to actions for nuisance. It 
would seem, however, that people’s nerves are not quite 
зо susceptible to this kind of disturbance in these later 
days, for such actions are seldom heard of at the present 
time. Improvements in machinery have undoubtedly 
contributed to this result. The production of unneces- 
sary noise means a futile waste of energy, and im- 
provements have taken place in this direction. Again, 
the gradual suppression of small generating stations 
lias led to a diminution in the number of houses which 
аге Within reach of noise or vibration. There is prob- 
ably a disposition on the part of the public to regard 
any nuisance which does arise in the course of generating 
electricity as a necessary evil. It is also a well-recog- 
nixed fact that long habit will accustom a man to any 
form of noise. We recall the case of a Welsh doctor 
whose quarters were situated close to a colliery engine 
house. Year in, year out, a great ventilating engine 
was at work, and the exhaust pipe made a roaring 
sound at regular intervals outside his bedroom window. 
He grew quite used to it. On one occasion he woke up 
suddenly in the night thinking 1t was a night call, only 
tu find that the cause of his awakening was a sudden 
cessation of the familiar sound. 

While actions for nuisance have become more rare of 
late, the possibility of trouble and litigation оп this 
ground cannot be altogether removed from the purview 
of the station engineer. In this connection it is well 
to mention that by S. 81 of the Schedule to the Electric 
Lighting (Clauses) Act, 1599, it is provided that: 
Nothing in the special order shall exonerate the 
undertakers from any indictinent, action, or other pro- 
ceedings for nuisance in the event of any nuisance being 
caused or permitted by them.” 

By virtue of this section undertakers are liable to 
an injunction and damages if they cause a nuisance, 
whether by noise or vibration, in working their generat- 
ing station or by the escape of electricity from their 
mains, or by smoke, water, coal dust, &c., quite apart 


from negligence, and it is no defence to an action for 


the company to prove that the person complaining took 
up his residence in the district long after the works were 
established, and in such circumstances that he must 
have known of the existence and probable continuance 
of the nuisance. 
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THB ELECTRICITY DISTRICTS. 


IN their endeavourg to reorganise the supply of electricity, 
the Electricity Commissioners have up to the present pro- 
visionally delimited 18 separate electricity districts for the 
purposes of Sec. 5 of the Electricity (Supply) Act, 1919, 
and а number of local inquiries are to be held from this 
month onwards with a view to permanently determining the 


accompanying map. Any interested body or person may 
attend the inquiries, either in person, or by his agent, legal 
or other representative, and for information regarding the 
jurisdiction of the Electricity Commissioners, p. 739 of our 
December 10th, and p. 646 of our May 21st, issues may 
be consulted. The districts are enumerated below in the 
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area to be included in each district. At the inquiries con- 
sideration will also be given to the schemes which have 
been submitted for effecting improvemente in the existing 
organisations for the supply of electricity in, and for the 
formation of Joint Electricity Authorities to control, the 
various districts, the location of which is indicated on the 
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order in which they were provisionally determined by the 
Electricity Commissioners. | 

1. The West of England, or Lower Severn, Electricity 
District (pp. 624 and 646 of our May 14th and 21s 
issues) was not only the first one to be provisionally 
specified, but also promises to be the first to be permanently 
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defined. A local inquiry for that purpose will take place 
on Jantary 11th and subsequent days, arid a draft proposal 
for the formation of а Joint Authority is to be put 
forward by the Bristol City and other interested authorities. 
Incidentally, the Severn Barrage, which the Ministry of 
Transport has proposed to build to enable tidal energy to 
be utilised to generate electricity (pp. 705 and 718 of our 
December Srd, and p. 762 of our December 10th issues), if 
it is ever realised, will be situated in this district. 

The outstanding electricity supply undertaking in this 
large district is that owned by the Bristol Corporation, 
having a plant capacity of over 24,000 kW. Hereford is 
worthy of notice both on account of its interesting rural 
supply network, and of being second in size with a capacity 
of 4,610 kW. Next comes the Cheltenham undertaking, 
which is followed by Swindon and Gloucester City. The 
City of Bath a tly does not wish to commit itself in 
the formation of а Joint Authority. Another station is 
situated dt Weston-super-Mare. In addition there is a 
number of small stations generally supplying d.c. scattered 
over the area. As it is proposed that the voting power of 
the various members forming the Joint Authority shall be 
proportional to the number of unite sold per annun, it will 
be recognised that the Bristol undertaking will be the 
dominating one in this area. И | 

2. The Mit-Lancashire Electricity District (вее р. 720 of 
our June 4th, and p. 764 of our June 11th, 1920, issues), 


in contrast to the above-mentioned one, is a thickly | 


populated industrial area, though not so large as the Bristol 


area. Blackburn and Preston form practically the centre . 


of the district. The former undertaking has a capacity of 
8,000 kW ; the common periodicity of 50 is shared with 
Preston, which has a capacity of 3,190 kW, and is the 
only important company-owned concern in the ares. 
Burnley has a 5,250-kW capacity, and a considerable 
traction load, while the well-known summer resort, 
Blackpool, has 6,950 kW. of plant. In July last the 
foundation stone of the new Whitebirk station at Blackburn 
was laid, and it was proposed to build а second station on 
the River Ribble at Preston, where a dam was to be con- 
structed. The demand for electricity is increasing во 
rapidly, owing to the electrification of mills, factories, &., 
that most of the additional output that will be available, 
when the various extensions that are in hand are completed, 
has already been allocated. 

8. In the West Riding (Aire and Calder) Electricity 
Distri (вее p. 815 of our June 25th issue), including, as 
it does, one of our principal manufacturing districts, it is 
essential that the best use should be made of the available 
supply. A large number of power stations are situated 
in this area; the Yorkshire Electric Power Co. has two 
stations, one at Dewsbury and the other at Barnsley, and 
supplies a large number of local authorities, collieries, 
factories, &c., in addition to balk supplies to other 
authorities. Amongst the municipal undertakings in the 
area are those at Leeds, Bradford, Halifax, Huddersfield, 
Wakefield, &c. 

4. The South-East Lancashire Electricity District 
(р. 815 of our June 25th issue) includes some very 
Important municipal undertakings, such as those at 
Manchester and Salford, between which there is a 
33,000-V underground interconnecting line (вее p. 355 
of our March 19th issue). Manchester’s application for 
permission to construct a new station at Barton, to have a 
possible ultimate capacity of 150,000 kW, has been 
sanctioned. A number of county boroughs have their own 
electricity supply undertakings, while several urban districts 
are served by the Stalybridge, Hyde, Mossley and Dukinfield 
Tramways and Electricity Board, and others by the Lanca- 
shire Electric Power Co. One or two authorities have 
obtained Provisional Orders enabling them to supply elec- 
tricity in certain areas, which powers have, however, not as 
Jet been exercised. 

5. The London and Home Counties Electricity District 
(see p. 106 of our July 23rd, 1920, issue), demands careful 
consideration not only by reason of its inclusion of the 
Whole of the Metropolis and Greater London," but also 

cause of the large number of electricity supply under- 
takings involved. A tentative proposal for the formation 
of a Joint Authority for the district has been put forward 


by the London County Council (see our issues of October 
15th, p. 481; November 12th, p. 610; December 8rd, 
p. 706, and 10th, p. 744), and the inquiry which will be 
held in connection with this area should be the most 
interesting of all. The conditions obtaining in London 
differ widely frorn those in any other electricity district, and 
the various interests involved will need very careful con- 
sideration if а scheme is to be evolved which will be 
satisfactory to all concerned. = 

6. The Mersey and West Lancashire Electricity District 
(see our issue of July 23rd, p. 106) includes about half-a- 
dozen large electricity generating stations, in addition to а 
number of smaller onen. The Liverpool undertaking is 
probably the most important one, and a scheme for the 
ormation of а Joint Authority lias been submitted 
to the Electricity Commissioners. A rival scheme has 
also been put forward, by which it is proposed to split up 
the area and to form a séparüte area to be termed the 
Wirral Electricity District, which will include the south- 


"western portion only of the district thst has been pro- 
visionally determined by thé Commissioners (вее р. 11 of 


this issue). All the schemes for the constitution 
of Joint Authorities that have so far been submitted are 
in the main similar, differibg only in minor points. 

T. The North Wales and Chester Electricity District (p. 107, 
duly 23rd) includes only one county borough, namely, that 
of Chester, which is of interest on account of ita hydro- 
electric plant with a capacity of 2,170 kW, which was 
inaugurated in 1913. A scheme for the constitution of a 
Joint Authority to control the district has been prepared 
by the Corporation and the North Wales Power and Traction 
Co., but not yet published. There are several small electricity 
supply undertakings situated within the area, which also 
possesses in the aggregate considerable potential water 
power ; several parts of the district are, nevertheless, not 
well off as far as public supplies of electricity are concerned, 
indeed several districts have no supplies whatever. 

8. The North-West. Midlands Electricity District (p. 370 
of our September 17th issue) is of interest, inasmuch as the 
Shropshire, Worcestershire and Staffordshire Electric Power 
Co. has power to supply a large part of the area, although 
its power stations are located at Dudley, Smethwick and 
Kidderminster, which towns are just outside the scheduled 
district. It is unmecessary to emphasise the importance of 
this area, including as it does mines, potteries, ironworks, 
and other great industries; it will suffice to record that 
several important municipal undertakings are situated 
within the district, mamely, those at Wolverhampton, 
Walsall, West Bromwich, Stafford, and Stoke-on-Trent. 

9. The North-East Midlands Electricity District (p. 434 
of our October 1st issue) needs no introduction, being 
already world-famed for ite steel production, cutlery and 
allied trades. During the war period the increase in the 
demand for electricity in the area was phenomenal, and 
electric furnaces were adopted freely in the manufacture of 
munitions of war. The two outstanding electricity supply 
undertakings in the district are those at Sheffield and 
Rotherham, the former with a capacity of 68, 700 kW, and 


the latter with 70,500 kW. Rotherham recently inaugurated 


а new generating station, being the first super-station ” 
to be placed in commission in this country, in which the 
largest turbo-generator set yet used in this country is 
installed—namely, a 30,000-kW machine. There are several 
other stations in the area, but mention need only be made of 
those at Chesterfield, Mexborough, and Doncaster ; it algo 
includes the well-known health resort of Buxton. 

10. The South-West Midlands Electricity District (p. 434 
of our October Ist issue) includes in its southern portion 
the celebrated fruit orchards of Pershore and Evesham, 
while the beautiful Malvern Hills and the health resorts of 
Droitwich and Worcester are too well known to escape 
notice. From a technical point of view, however, the 
centre of interest will undoubtedly be Birmingham, in the 
north-east portion of the area, The municipal undertaking 
has a capacity of 67,066 kW, and those who know the city 
and its adjacent area will appreciate the existing and 
potential demand for electricity in the neighbourhood. Ав 
mentioned above, the border line of this area just takes in 
the three stations owned by the Shropshire, Worcestershire, 
and Staffordshire Electric Power Co. 


«ы = T-— rr. . MTT Re EO AENA 


6 THE ELECTRICAL REVIEW. [Vol 88. No. 2,250, JANUARY 7, 1931, 


ll. In the South Wales Electricity District (p. 591 of 
our November 5th issue) a commencement has just been 
made towards the formation of a Joint Authority (p. 809, 
December 24th issue). The district is an important coal- 
producing centre, and the Ebbw Vale Iron and Coal Co., 
with its extensive undertakings, will probably exercise 
substantial influence on the formation of a Joint Authority. 
Of the electricity supply undertakings affected, the South 
Wales Electrical Power Distribution Co. deserves notice, 
not only because it is probably the largest, but also because it 
operates a considerable mileage of both underground and 
overhead transmission lines. Of the municipal under- 
takings involved, those at Cardiff, Newport (Mon.), and 
Swansea may be noted, and there is, in addition, quite a 
number of other stations, some of which are privately. 
owned, such as that belonging to the Ebbw Vale Co., 
which is of considerable size, and numerous smaller ones. 

12. The East Midlands Electricity District (p. 591. 
November 5th) is of interest in view of the recent inquiry 
into the application of the Nottingham Corporation for 
permission to erect a large new generating station (p. 155, 
July 30th, and p. 401, September 24th). . It will be 
remembered that the Electricity Commissioners decided 
in favour of the municipal proposition and against the 


opposition scheme which was put forward by the Derby- 


shire and Nottinghamshire Electric Power Co. At Derby ' 


and Leicester are located two other large stations, while, in 
addition to the above-mentioned company, the Leicester- 
shire and Warwickshire Electric Power Co. has power to 
supply portions of the area under consideration ; ite stations 
are, however, outside the boundary of the district. 

13. The North Lancashire and South Cumberland Elec- 
tricity District (p. 721, December 8rd) neither includes a 
large area nor many large public generating stations ; by 
far the largest is Barrow-in-Furness, round which town 
is grouped the chief industrial area of the district. The 
only other undertakings of any importance are those at 
Lancaster and Morecambe. The picturesque lake districts 
of Ulverston, Windermere, Ambleside, and Grasmere are in 
this district. 

In conclusion, it may be pointed out that an interesting 
discovery has been ‘made as a result of outlining the pro- 
visional boundaries of the separate districts on a single 
map. It will be seen that District 1 includes the Rural 
District and City of Hereford, but, curiously enough, the 
other part of the County of Hereford which is bounded by 
Districts 1, 10 and 11 is in none of them, and appears to 
have been left out in the cold. 


GEARING CONSTANTS OF ELECTRICITY METERS. 


By G. W. STUBBINGS. 


THE operation of testing an electricity meter by a revolution 
or speed test consiste in determining the relation between 
the angular speed of the rotor and the load passing through 
the meter, and comparing the constant representing this 
relation of proportionality with the “ testing constant as 
furnished by the makers of the meter. It is at once 
apparent that these two constants are quite different in 
physical significance, the one determined by the revolution 
test is a characteristic of the meter, and although a constant, 
or approximately so, with regard to the particular test, this 
characteristic is liable to change over long intervals of 
time. The constant furnished by the makers, however, is a 
property of the gearing of the meter counter, and the 
operation of calibrating the meter is either to modify the 
characteristic of the meter to suit the gearing constant, or 
alternatively to alter the gearing constant to suit the meter 
characteristic. | 

Although the testing constant of a meter is always 
furnished by the makers, it is often advisable to check the 
information so given by an examination of the gearing. 
Although this would not seem a very difficult matter, there 
are many to whom it would give considerable trouble, and 
the general problem is not made easier by the fact that 
the testing constant is given by various makers in several 
different forms. The following examples, in which the 
numerical connection between the values of the wheel trains 
and meter constants of various types is worked out in detail, 
it is hoped may be of use to meter repairers and testers, to 
whom these matters have not been any too clear, 

The fundamental constant of an electricity meter is the 
number of revolutions executed by the rotor during the 
passage of one unit. If the meter is to register correctly, 
it is obvious that this number must be identical with the 
number of revolutions of the rotor required for one revolu- 
tion of the ,!,-unit spindle of the counter. The gearing 
ratio between the rotor and the ,',-unit spindle must, there- 
fore, be equal to the number of revolutions per unit as 
determined by the speed test. It is to be observed that 
the quantity “ revolutions per unit" has a different signifi- 
cance with a watt-hour meter from what it has with an 
ampere-hour meter calibrated to register units, In the 
case of a watt-hour meter, this constant is the number of 
revolutions of the rotor corresponding to the actual 
passage of one unit. In the case of the ampere-hour meter 
the constant is the number of revolutions corresponding to 
a quantity Q such that 1,000 Q v = 1 where v is the rated 
voltage of the meter. Since the ampere-hours correspond- 


! 


ing to one unit are 1/1,000 v, the “ revolutions per unit ” 
constant, and therefore the gearing constant, will vary 
according to the rated voltage of the meter. 

lf the testing constant of the meter is given in the 
“ revolutions per unit form, this constant can at once be 
checked by calculating the gearing constant, it being 
remembered that the velocity ratio of toothed gearing is 
inversely proportional to the respective numbers of teeth in 
the wheels engaging, and that the ratio of a worm-and-worm- 
wheel pair is the reciprocal of the number of teeth in the 
worm wheel for a single worm. 

Although the “revolutions per unit" constant is really 
the fundamental one, it is not the one best adapted for 
testing purposes. А very usual constant for ampere-hour 
meters is the ampere seconds per revolution ratio. Revolu- 
tions per unit is related to ampere-seconds per revolution 
in а very simple way— 

Since units = amps. х secs. х V3, 600, 000, 
K = revs./units = revs. x 3,600,000/amps. x secs. х v, 
and amps. х secs./revs. = 3, 600, 000 K х v. 

To illustrate this the case of the counter train of a 
Chamberlain & Hookham meter may be considered. An 
eight- tooth pinion on the rotor spindle gears with a variable 
change wheel of N teeth. A double worm on the change 
wheel spindle gears into an 80-tooth worm wheel ; an eight- 
tooth pinion on this last spindle gearing into an 80-tooth 
wheel on the Po- unit spindle. : 

The gearing constant is then (N 8) x (80/2) x (80/8) — 
50N = K, and this is the number of revolutions of the 
rotor per unit for correct registration. 

From the above equation— 

amp. х secs /revs. = 3,600,000/K х v 
= 8,600,000'50 x N X v, 
giving the relation between the constant and the number of 
teeth in the variable change wheel for any voltage. If, 
for instance, у = 230 and N = 72, the constant is found 


to be 1,000/¥, or 4°35. 


In the above case it is clear that for any constant the 


product N X v is constant, and that to adjust the meter to 


read correctly on a voltage different from that for which 
it is rated, a new wheel must be fitted according to the 
condition х’ = N V/v’, an increase in voltage requiring a 
smaller wheel. This, of course, only applies when the 
variable wheel is а driven wheel; had it been a driving 
wheel, N would have been proportional to the voltage—a 


‘single worm, for instance, being required in the abcve 
train for 115 volta, since the worm is a driving element. 
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As a further example, the train of a Ferranti d.c. meter 
may be worked out. In a meter of this type a single worm 
on the rotor spindle engages with a 50-tooth worm wheel ; 
on the worm wheel spindle is a variable pinion of м, teeth 
engaging with a variable change wheel of N, teeth; on the 
last spindle is a 10-tooth pinion engaging with a 100-tooth 
wheel on the Po- unit spindle. 

к = (50/1) x (N,/N,) х (100/10) = 500 N,/N,, 
and amp. X secs.[revs. = 3,600,000 x N,/v x 500 x N,; 
taking Y — 230, the variable pinion with 50 teeth, and the 
change wheel with 72 teeth, then the 

constant = 3,600,000 x 50/230 x 500 x 72 = 21:8. 

The calculation (оѓ constants of other forms is easily 
carried out by a preliminary determination of the gearing 
constant к. Thus 

watt-hours/revs. = 1,000 x units /revs. = 1, O00 /K. 

Again, K = 3,600,000 x revs./(watte x веса.) = (revs. X 
60/весв,) x (600, O00 / watts) 

= r. p. m. at full load x 600, O00 /full-load watts. · 

^, r.p.m. at full load = x x full- load watts /s O0, O00. 

Calculations regarding trains for prepayment meters are 
not very difficult, and may perhaps be touched upon. In 
such a mechanism, a definite fraction, say, l[m of a revolu- 
tion of the wheel of the epicylic gear actuated by the meter 
negatives the forward motion given by the epicylic wheel 
by one coin. If the ratio of the gearing between the last 
wheel in the prepayment train and the po-unit spindle 
be M. then 

1 unit gives M revs. of the last wheel. 

1 unit requires м X n coins. 

If each coin is a pence, and p is the price per unit, 

lunit requires M X n X a = p, 
this being equivalent to the self-evident fact that the 
revolutions of the po- unit spindle required to negative the 
action of one coin is equal to the ratio, unite per coin. 

To illustrate the above, the example of the prepayment 
train of a Vulcan meter may be considered. The value of 
the train between the escapement and the epicycles was— 

(15/90) х (N/80) x (80/90) х (45/90) = н/86 х 80, 

X being the number of teeth in the pence change wheel. 

The wheel of the counter train actuating the escapement 
made 90 revolutions per unit, and this wheel made one 
revolution for each revolution of the “scape wheel of the 
prepayment train." 

The total value of the train was therefore— 

м = 90NJ86 x 80. 

The meter was constructed for pennies, and the last wheel 

of the train made } revolution per coin. 


p-Man-(90N[86 x 80) x 1 x 8 
p=n/4 
4p=N, | 
the number of teeth in the variable pinion being equal to 
the price per unit in farthings. 


л л 


THE PRODUCTION OF CONTINUOUS 
OSCILLATIONS IN CIRCUITS WHICH CONTAIN 
CAPACITIES OF HIGH VALUE. 


By JOHN SCOTT-TAGGART. 


Ir is frequently desirable to produce & source of oscillating 
current which may be adjusted between wide ranges of 
frequency by the simple continuous action of a variable con- 
ешег, The most usual circuit for the production of 
continuous oscillations with a three-electrode vacuum valve 
involves the use of а retroactor coil which operates only 
over a certain range of wave-lengths. This range may be 
considerably increased by winding the retroactor coil with 
resistance wire, but even so it is not possible to cover the 
Wide ranges to be achieved with the circuits about to be 
described, Apart from the question of the retroactor, if we 
tuned our oscillatory circuit with a condenser we would 
fiad that, when the capacity of the condenser was above a 
Certain value, the vacuum valve would cease to oscillate, 


The circuits shown in fig. 1 and fig. 2 may be used for 
the production of oscillations of practically all frequencies. 
For example, with a variable condenser having ebonite 
dielectric and a fixed inductance of small value, a range of 
from 100 metres to 30,000 metres was obtained solely by 
adjusting the capacity of the circuit. Both circuits involve 
amplification of the timing potentials on the grid, which 
liberate energy in the anode circuit of the valve acting as а 
generator. When the capacity of the shunt condenser is 
large, the potentials across the oscillatory circuit are small, 
and if communicated in correct phase to the grid would be 
too weak to produce self-oscillation. These potentials are, 
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therefore, first amplified by one or more three-electrode 
valves until they are strong enough to maintain the 
oscillations. 

In fig. 1 the oscillatory circuit is shown as L, 0, included 
in the anode circuit of v,, the battery н supplying the anode 
current. Any momentary oscillation in L, С, is induced into 
L, 8 coil of high resistance. The potentials across L, are 
communicated to the grid d, of v, and amplified in the 
anode circuit As R, H F, of the second valve v. This anode 
circuit contains а resistance R, having а value of about 
70,000 ohms (which will be of the same order as the resist- 
ance of the filament-to-anode path of v,). Magnified high- 


Fia. 2. 


frequency potentials will be produced across R. The 
valve V, consequently acts practically as an aperiodic 
amplifier of all frequencies. The potentials across R, are 
now passed to the grid G, of v,, and, if the coil L, be 
connected the right way round, will maintain the oscilla- 
tions in the circuit L, Ci. The condenser c, is merely used 
to prevent the high potential of the anode battery н from 
influencing the grid а,. The leak R, (of about 2 megohms 
resistance) keeps the grid a, at a suitable normal potential. 

The second arrangement (fip. 2) works on exactly the 
eame principle. ‘There is, however, now only one main 
oscillatory circuit L. €, no coupling coil being used. The 
middle tapping of L, is connected through н to the filament 
of the first valve v,. The potentials across the right-hand 
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half of Li are communicated to the grid d, of the second 
valve v, which acta as an aperiodic amplifier, the high- 
frequency potentials across R, being communicated to а 
third amplifying tube v, The potentials across R, are 
brought back to the grid a, of the first valve v,, and are 
sufficiently strong to produce steady continuous oscillations 
in the circuit L. C, even when the value of the capacity of 
the condenser С, is very high. This circuit is also very 
useful for producing alternations in circuits using iron-core 
inductances. In these circuits radio-frequency trans- 
formers might be used between valves, instead of ohmic 
resistances. 

These arrangements have many applications. The general 
principle of amplifying the “ maintaining potentials” may 
be used to produce oscillations in an aerial circuit con- 
taining an inductance of low value. The chief application, 
however, is in heterodyne reception. The circuits may be 
used as external heterodyne oscillators, or as auto-dynes, in 
which case the aerial and earth might be connected across 


the condenser and telephones inserted in one of the anode 
circuits, 


CONDENSERS FOR SMALL INSTALLATION 
WORK. | 


Bv L. C. GRANT. 


THE expense of house installation work has intimidated 
many a potential consumer. Оп the other hand, the cost of 
а small service is liable to produce equally undesirable 
effects upon the supply authorities. The expense attached 
to metering, both in initial cost and subsequent inspection 
and office expenses, is probably by far the greatest bugbear, 
and wher these items are considered in relation to the actual 
power consumed, it is generally agreed that it is dispropor- 
tionately heavy both for the consumer and thé supply 
authority, which, of course, keeps up the price of the 
juice. 

The motor, mercury and induction types of meter are 
generally used and represent quite a considerable outlay; 
the electrolytic meter is cheaper, but is not looked upon 
with a great deal of favour on account of past sins. With 
a modern meter, however, a large part of the obstacle is 
prejudice. | 

The fixed-charge system is cheap for the supply authori- 
ties, and results automatically in a lowering of the price of 
the energy, but is unsatisfactory and unscientific, and is 
apt to lead to extravagance owing to there being no limit 
to the current consumption. 

Current-limiting devices of a sort have been put into 
operation with mixed results. Some of them require too 
much resetting, while others require too much a fortiori 
reasoning in addition to a possible gift of clairvoyancy. 
A reliable current-limiting device, which must be inexpen- 
sive, would eliminate the cost of the meter and also a deal 
of administration expense. The ideal apparatus for this 
purpose would probably fulfil the following conditions :— 
(1) It must be cheap ; (2) it must be reliable ; (3) it must 
automatically prevent the current consumption excecding a 
fixed value and, upon the excess load being removed, it 
must come into the reset position quite automatically ; (4) 
and lastly, it must cause no appreciable loss. 

To fulfil these conditions, the use of condensers has been 
suggested, and upon comparing a current-limiting con- 
denser with the conditions outlined above, it will be found 
to slip most comfortably into position. 

A condenser used for this purpose can be coupled into 
circuit in two ways; either in series with the whole 
system, or alternatively, each condenser and light run as a 
separate unit. Parallel operation of the lighting, which 
necessitates a separate condenser for each light, is not so 
suitable for the purpose, taking all into consideration, but 
the series system of coupling up presents many advantages 
for such small loads as are likely to be met with under the 
heading of domestic load. 

With the parallel system each lamp is supplied from the 
dietribution board in the usual manner except that it is 
connected in series with a condenser. The condenser used 


must be chosen with due regard to the consumption of the 
lamp, and the voltage across the mains will be split up 
across the condenser and the lamp; in other words, making 
up a circuit containing capacity and resistance to which the 
law: c = в/в applies. The drop across the condenser is 
considerable, but the two components of the circuit are 90° 
apart, the condenser current leading by the maximum 
angle so that no appreciable loss takes place. 

With one size of condenser, a variety of different candle- 
power lamps can be used, but the current consumption must 
be the same in every case, so that to get the correct wattage, 
and consequently candle-power, the lamp resistance must 
be increased as more light is want d; in other words, a 
higher-voltage lamp must be used. Thus, assuming a con- 
denser designed normally to pass 4 A to get 30 c. p. a 
60-V lamp must be used. А 15-c.p.lamp would have to 
be rated to operate at 30 V; for 10 c.p. a 20-V lamp 
would be required, and so on right down to the lowest 
voltage. It is even feasible to use a 4-V 2-c.p. lamp in 
this way. 

There is, however, no very great advantage to be obtained 
with the parallel system, except that as lower voltage lamps 
are used the lamp costs are less. Further, the candle- 
power required can be very accurately supplied so that 
there is no need to use а lamp of higher candle-power than 
is necessary, as is very often the case with high-voltage 
lamps. | 

The series system is that which would prove most useful. 
In this case all the lamps are connected in series and in 
series with a condenser, the capacity of the latter being 
such that on a short circuit on its own terminals it will 
pass the maximum allowable load for any particular con- 
sumer. Each lamp or point is controlled by a switch 
connected arross the terminals, so that the apparatus can 
be short-circuited. If any particular light is required, the 
switch is moved to the open circuit position ; to put the 
light out again it is short-circuited. 

Any number of lamps of any desired candle-power can be 
used, provided that they are all of the same current con- 
sumption, and that the sum of their voltages does not exceed 
more than about 40 per cent. of the supply voltage. For 
instance, assuming a 240-volt supply, a 1-A circuit could 
be adopted, and the lighting could be made up on the 
following lines :—Four lights could be used as 8 C. p., 
8 volts; 12 c.p. 12 volts; 16 c.p, 16 volts; 32 c. p., 
32 volts. 

Further lamps could be connected up to a total of 
100 c.p., but the current consumption must in each case be 
the same ; any number of lights can be alight at one time, 
or all can be out together. If the 40 per cent. value 1s 
exceeded, the voltage variation across the lamps will 
vary to an undesirable extent from а minimum when all 
lamps are alight to а maximum when only one 18 
alight. An arrangement of lamps like this would impose 
a limit of 1 А consumption upon any consumer, and any 
attempt at taking more by interfering with the wiring 
would only result in the diminution of the total candle 
power. 'The substitution of a lamp ef greater current 
consumption in any particular holder would upset the 
balance of the group, and would only result in a deoreased 
light. 

"The cost of the condenser is very little, and decreases 
with an increase in frequency. The circuit conditions are 
such that a leading current is always taken from the mains, 
which will usually be looked upon aa an advantage, as it 
will counteract the lagging current due to induction motors, 
transformers, &c., and result in a tendency to level up the 
power factor towards unity, 

Assuming all lamps to be alight, the circuit consists of a 
capacity and resistance in series, when the power factor 
will probably be in the neighbourhood of 0˙5 per cent. 
leading, As lamps are switched out by short-circuiting 
them, the angle of lead will increase until, when all lamps 
are out, 90° is reached. 

The calculations involved are quite straightforward. 
The voltages across the condenser, resistance (lamps), and 
across the two together are connected together as follows :— 
When the supply voltage = E.: condenser voltage = Е, ; 
lamp voltage = Е, ; then h. = E,? + E;?. The lamp voltage 
and supply voltage being known, the voltage across the 
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condenser will then be F, = VE, — к, The capacity 
of the condenser will be к = 1/2 + f Ex, when I is 
the normal current consumption, f = supply frequency, and 
ғ, is the condenser voltage calculated from the previous 
equation, The current variation between the limits 
of one and all lamps alight can be obtained from 
the equation I = F,/VE,” + [1/2 т FK Iz, where £, is the 
tots] rated voltage of the lamp or lamps connected in 
Series. | 
LS аана ање. 


HIGHLAND HYORO-ELECTRIC SCHEMES. 


Ix an article contributed to a recent issue of the Glasgow 
Herald, Mr. A. Newlands, engineer-in-chief, Highland Rail- 
way Co., dealt very fully with the work to be undertaken 
in connection with the two large hydro-electric schemes in 
which the highland lochs are to be employed. 

The first of these schemes is that formulated by the British 
Aluminium Co. in its Lochaber Water Order. The plans of 
this company provide for the conversion of Lochs Laggan 
and Trigg into storage reservoirs. Loch Laggan is about 
seven miles long by an average width of half a mile. It has 
a superficial area of about 1,900 acres or three square miles, 
and its height above sea level is 819 feet. Loch Treig is 
approximately five miles long by half а mile wide, has a 
surface area of 1,900 acres, and stands 784 feet above sea level. 

The scheme provides for an.extension of Loch Laggan at its 
western end by the construction of a dam 26 ft. high across 
the Брези about half a mile from its outlet from the loch. 
The level of the loch is nob to be raised. Loch Treig is to 
be raised 35 ft., i.e., to the level of Loch Laggan, and the 
two lochs are to be connected together by a tunnel three and 
three-quarter miles long, so that they will together form one 
great reservoir. Powers are asked to run down Loch Treig 
124 ft., and Loch Laggan may be run down about 90 ft. 

The drainage area of Loch Laggan is to be supplemented 
by diverting into it the flood waters of the Spey, the Markie, 
and the Mashie, which at present flow to the river Spey. 
This involves the building of a dam 29 ft. high below the 
junction of the Markie with the Spey. All the waters of the 
Treig are to be utilised, as are also the waters of the Spean, 
with the exception of those flowing into it from the north, 
between its junction with the river Treig and the sea. From 
Loch Treig a tunnel 15 miles in length on an easy gradient 
of about 1 in 2,000 under the north shoulder of Ben Nevis 
Will convey the waters of the combined lochs to a point over- 
looking Loch Linnhe. where they will be delivered to а generat. 
ing station one and a quarter miles distant, to be built in 
Ме " Black Park " on the shore at Loch Linnhe near Ben 
Nevis Distillery. This tunnel will pass under the streams 
flowing off the north face of Ben Nevis, and the waters of 
these streams will enter the tunnel by way of vertical shafts. 

A divérsion one and а quarter miles in length of the West 
Highland Railway at Loch Treig is involved, and also powers 
to supply and sell electricity to outside authorities and persons 
are asked for. uc M Е 

The other scheme is contained in the Grampian Electricity 
Supply Order, which is to be presented to Parliament during 
the forthcoming session. In this scheme it is proposed to 
utilise Lochs Ericht and Garry in Perthshire, and Lochs 
P attack, Cuaich, and Seilich in Inverness-shire as storage re- 
servoirs. The most important of these lochs is Loch Ericht. 
It is 144 miles long by an average of half a mile wide. Its 
surface area is approximately seven and а quarter square 
miles, and its height on ordnance datum is 1,159 ft. Lech 

ту 15 two and a half miles long by quarter of a mile wide, 
and stands at an elevation of 1,359 ft. The others are smaller, 
but some of them stand at greater elevation, the levels of 
Loch Seilich being 1,390, Cuaich 1,302, and Pattack 1,386. 
Loch an Duin on the county boundary between Inverness and 
P gu small loch about 100 acres in extent at an elevation 

; t. | 

It is proposed to raise Loch Ericht 57 ft., i.e., to 1.210 on 
Ordnance datum, by damming it at each end, and the new 
water level will be such as would permit any overflow water 
to cross the water shed at Dalwhinnie and flow to the Truim 
and thence to the Spey, and there is phvsiographical evidence 
to show that in ancient times Loch Ericht actually did dis- 
charge into the Spey. In the present scheme, however, over- 
ow waters will be made to flow into the Ericht as at present. 

h Pattack is to he raised 29 ft. by damming its existing 
outlet, and. by means of a tunnel, made to discharge the 
waters of its gathering area—and others led into it—into Loch 
Ericht; Loch Seilich is to be raised 55 ft. by a dam 110 ft. 

K^ some distance from its outlet, but Loch Cuaich is not 

e raised. T 

lach Garry is to he raised 71 ft. by a dam 79 ft. high, and 

е impounded waters are to be led in a tunnel along the 
southern slope of the Grampiah range of mountains which 
extends eastward from Dalnaspidal to a point in Glen Bruar 

tween Struan and Blair Atholl, where a reservoir is to be 


constructed by building a dam 107 ft. high across the river, 
from which reservoir the water will be delivered to a generat- 
ing station to be built on the banks of the River Garry near 
the west lodge to Blair Castle at an elevation of approximately 
450 ft. The waters of all the streams discharging into the 
river Garry from the east will be intercepted and stored in 
reservoirs built on each of them and delivered into. the tunnel 
referred to through vertical shafts in the same way as is 
proposed for the Lochaber scheme. The surface levels of all 
these reservoirs, from Loch Garry to and including Bruar 
reservoir, are to be at. the same level as Loch Garry, viz., 
1,430 ft. on ordnance survey datum.. A high-level reservoir 
having a surface level of 1,750 ft. is also to be constructed by 
an enlargement of Loch Mhuire on the river Tarf, a tributary 
of the Tilt. The construction of this reservoir involves the 
building of three dams 66, 89, and 130 ft. high respectively. 


Various streams rising on the Grampian watershed will be 


led into this reservoir, the combined waters of which will be 
led to a generating station on the Bruar reservoir, into which 
the tail race will discharge. 
The total length of tunnelling involved is approximately 
30 miles. | 
Provision is made for five generating stations :— 


(a) On the shores of Loch Rannoch at the mouth of the 
river Ericht. This will deal with the water impounded in 
Loch Ericht. 

(b) On the shore of Loch Ericht where the waters from 
Pattack enter the loch. | | | 

(с) On Loch Cuaich where the waters collected in and 
near to Loch Seilich are delivered into Loch Cuaich. This 
water after passing through the turbines is to be conveyed 
into Loch Ericht. 

(d) On the Bruar reservoir already referred to. 

(е) Near West Lodge, Blair Castle, already referred to: 


Ап interesting engineering feature of these schemes is the 
adoption of pressure tunnels as aqueducts in place of open 
flumes. The construction of these tunnels will involve the 
sinking of shafts into them in order that work may be engaged 
in simultaneously at many points. The route is so arranged 
that these shafts can be sunk from the beds of streams crossing 
over the tunnel, and the gradient of the tunnels is such that 
the open mouths of the shafts will be at a higher level than 
that of the reservoir from which the tunnel start. 

In this way the full head of water hetween the reservoir and 
the turbines can be maintained without loss—beyond frictional 
loss—and flood water as well as the ordinary run-off of the 
streams can be taken into the tunnel as desired, thus con. 
serving the stored water in the reservoirs against dry spelle. 

It will be noted that there is some overlapping in the claims 
of the promoters. The Lochaber scheme is confined to the 
county of Inverness, but contemplates diverting part of the 
waters of the Spey Basin into the Spean. The promoters of 
the Grampians scheme, which is a public utility project, seek 
constructional powers in the counties of Inverness and Perth, 
and powers to distribute and sell energy in an area of supply 
which includes part of the county of Inverness, viz., the 
parishes of Kingussie and Inch and Laggan, the whole of 4he 
counties of Perth, Kinross, and Forfar, the parishes of Lis- 
more and Appin in Argyllshire, and certain parishes in Btirling- 
shire as far south as Kirkintilloch. Their proposals also 
involve the diversion of the waters in and around Loch Pat- 
tack from the Spean—Iochaber’s scheme—to the Tay Basin, 
and they also wish to divert part of the waters of the 
Truim and the Tromie, tributaries of the Spey,: into Loch 
Ericht and thence to th» Tay. . Lac 

There will very probably be opposition to these proposals 
to divert water from its natural gathering area into another 
area, and the County Council of Inverness has already de- 
cided to lodge objection to the schemes on these grounds. At 
this stage such opposition is more or lesa formal, and is for 
the purpose of securing a locus in order that protective clauses 
may be got when the hearing before committee takes place. 
It is very probable that similar objections may be lodged by 
other bodies for the same reason. | A 

The power derived from the Lochaber scheme will. of course, 
be devoted principally to the purposes of the British Alumi- 
nium Co. The aims of the promoters of the Grampian scheme 
are indicated in their application. They are to be:a public 
utility company, and their area of supply is defined in their 
application. It 1s popularly believed that Dundee, Perth, and 
other towns will provide an already existing market for the 
power, but, as in the case of the Tochaher scheme, local 
interests within the '' area of -rigin:’’ will doubtless see ќо. 
that reservation of such в block of power as is necessary for 
the development of their territory is secured, : ; e 
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Spanish Electrical Developments.— According to recent 
statistics, the total power yielded by existing installations in Spain 
is as follows :—Installations of 800 h.p. and above, 577.199 ; 
installations of 300 to 800 h.p., 28,162; installations of lesa than 
300 h. p., 13,402—or a gross total of 618.756. Installations in 
course of construction, not reckoning those below 5.000 h.p., atand 
for 259,000 h.p., and applications for fresh concessions are always 
numerous. The total before the war was only 150,000 h.p. 
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JOINT ELECTRICITY AUTHORITIES. 


We recently abstracted the leading particulars of the first 
scheme that has been formulated for the formation of a 


Joint Electricity Authority for the purposes of the Electricity - 


(Supply) Act, 1919, namely, that referring to the West of 
England District." A number of other schemes have now 
been prepared, but as they had not, at the date at which they 
had to be submitted to the Electricity Commissioners, been 
considered by some of the local authorities concerned, we are 
not at liberty to publish details thereof. Two schemes, how- 
ever, are excepted, and they ure abstracted hereunder. It 
will be seen that in the main they are somewhat similar to 
what muy be termed the Bristol scheme, although they differ 
in one important respect; that is to say, in addition to the 
administrative and financial organisations to be adopted, tech- 
nical proposals are also outlined. In what follows we shall 
only deal with those portions of the schemes which differ from 
the provisions of that proposed for the Bristol area. 


Mersey AND West LANCASHIRE SCHEME. 


The scheme referring to this area (see our issue of July 23rd, 
p. 106) provides that members of the Joint Authority who 
shall be appointed or elected by local authorities shali be 
entitled when attending the meetings of the Joint Authority 
ог the committees thereof to be accompanied by one ойс] 
of the local authority by whom such member shall be ap- 
pointed, or in the case of members elected by more than one 
local authority, by one oficial of one of the local authorities 
taking part in the election, such official to be selected by the 
member and shall not be entitled to vote, but in other respects 
may take part in the proceedings as if he were a member 
of the Joint Authority. 

The Joint Authority may provide, let for hire, manufacture, 
sell, or otherwise deal in electric lines, fittings, apparatus and 
apphances for lighting, heating and motive power, and for 
all other purposes for which electricity can or may be used, 
and may connect, repair, maintain, and remove the same, 
and with respect thereto may demand or take such remunera- 
tion or rents and charges and make such terms and conditions 
as тау be agreed upon between the Joint Authority and the 
person, company, or firm to or for whom the saine are sold, 
supplied, let, connected, repaired, maintained, or removed. 

The Joint Authority shall provide for the supply of areas 
not forming part of the area of supply of any authorised under- 
takers, either by including such areas in the district of adjoin- 
ing distributors or supplying such areas direct, or in such 
other manner as they may with the approval of the Commis- 
sioners determine. 

The Joint Authority, when formed, will proceed in stages, 
the first stage will be to interlink the generating stations of the 
authorised undertakers for the following county boroughs, 
viz.: Bootle, Birkenhead, Liverpool, St. Helens, Wallasey, 
Warrington. From this combination, extensions will be car- 
ried out when necessity arises. At a later stage it 18 proposed 
to link up the Joint Authority's undertaking with the United 
Alkali Co., the Mersey Power Co., and through the area now 
supplied by the Mersey Power Co., with Ellesmere Port, and 
thence through Birkenhead to a junction with the mains 
running from liverpool to the Cheshire side of the river 
Mersey. 

The system of supply to be adopted will be 3-phase, a.c.. 
50 periods. The main transmission pressure suggested is 
33,000 volts stepped up from the generated pressure. which at 
the present time is in the majority of the stations 6,600 volts. 
An immediate pressure шау be required on certain routes, but 
the necessity for it has not yet arisen. A list of the proposed 
transmission mains is given. 

Ultimately a connection will be made between Prescot and 
the Mersey Power Co. when development of the load warrants 
it. It will also be necessary to provide for transformers, and 
a list of them, together with the necessary switchgear is set 
out. The Joint Authority will link up the main generating 
stations in the area referred to above with 33,000-volt mains, 
and as the load develops in other areas extensions to those 
areas will be made. 

The following extensions of plant in connection with the 
main generating stations referred to are in course of construc- 
tion: St. Helens, one 5,000-kW ; Warrington, two 6,000-kW : 
Liverpool, two 12,500-kW ; Wallasey, one 5,000-kW sets. 

Until the new proposed capital station is running, all the 
existing stations will be required, but eventually certain of 
the stations will be shut down. The Joint Authority proposes 
that a new capital generating station should be installed in 
Liverpool on the riverside. Electrical energy will be generated 
at 6,600 V, 3-phase, 50 periods, with step-up transformation 
to 33,000 V for main transmission. 

The maximum load estimated for the vear 1995 for the main 
generating stations included above is 155,000 kW апа the 
maximum load that can be provided for in 1925 by the in- 
dividual undertakings with the extensions at present sanctioned 
will be 87,000 kW, a difference of 63,000 KW, which will have 
to be provided for the winter of 1925. The Joint Authority 
proposes to instal in the new capital generating station four 
25.000-kKW turbo alternator sets, which will. provide one 
ол (КК k M set as spare. In the existing generating stations. 
when the proposed extensions are completed, it is estimated 
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there will be 29,000-kW of spare generating plant installed, 
a total of spare generating plant available of 54,000 kW. 

It is proposed to apply to the Ministry of Transport to 
proceed forthwith with the erection and equipment of the 
first section of the new capital generating station. The scheme 
will be capable of providing for railway and tramway require- 
ments as and when the demand arises. 


THE WIRRAL SCHEME. 


This scheme is to be submitted in opposition to the above- 
mentioned one, and it is proposed to include in it only the 
south-western portion of the area already delimited by the 
Commissioners, comprising the county boroughs of Birken- 
head and Wallasey, the urban districts of Bromborough, 
Higher Bebington, Hoylake and West Kirby, Lower Bebing- 
ton, Neston and Parkyate, and the rural district of Wirral. 

In this case it is provided that the Joint Authority shall 
consist of only 18 members of whom 11 are to be appointed 
by the local authorities specified above; one each by Caldy 
Manor Estate, Ltd., Mersey Docks and Harbour Board, Cam- 
mel, Laird & Co., Ltd., Lever Bros., Ltd., railway companies 
using electricity, and two by other large consumers than those 
specified above. г 

This scheme assumes a large consumer to be a person, firm, 
or company whose consumption exceeded 100,000 units during 
the year preceding the date of the election. 

As in the case of the Mersey scheme, certain of the pro- 
visions made in the Wirral scheme differ from those proposed 
for the Bristol district, but conform to those made in the 
Mersey scheme, especially with regard to the technical pro- 
visions. At the Wallasey generating station an extension 
of one 5,000-kW set is in course of construction. The maxi- 
mum loads estimated for the year 1925 for the stations 
included in the area are: Birkenhead, 11,000; Wallasey, 12,000; 
Hoylake and West Kirby, 750; a total of 28,750 kW. The 
maximum load that can be provided for in 1925 by the indi- 
vidual undertakings, with the extensions at present sanctioned 
will be 10,000 kW, a deficiency of 13,750 kW. It is, therefore, 
proposed to install in the Wallasey station three more 10,000- 
kW sets with boilers, condensing plant, and switchgear com- 
plete. 

The saving that it is estimated will be effected by the 
proposed scheme is that if the 6,300,000 units sold by the 
Birkenhead Corporation in 1919 were generated at the pro- 
posed Wallasey station there would be а saving of £11,450 
per annum in generating costs. The cost of cables would 
be approximately £30,000 or, say, an annual cost of £3,000, 
showing а saving of £8,450 per annum. The district of Hoy- 
lake and West Kirby is about six miles from the Wallasey 
generating station. If the 600,000 units sold by the Hoylake 
and West Kirby District Council, in 1919, were generated at 
the proposed Wallasey station there would be a saving of 
£2,500 per anum in generating costs. The cost of cables 
would be approximately £19,000 or, say, an annual cost of 
£1.900, showing a saving of £1,300, which, added to the afore- 
said sum of £8,450, shows a total saving of £9,750 per annum. 


WIRELESS RECEPTIONi;BY TASTE 
PERCEPTION. 


PRACTICALLY all reception of wireless telegraph signals of a 
practical nature which has been done up to the present time 
has been accomplished by means of the sense of hearing 
of the operator. Attempts have been made to use the sense 
of sight for the purpose, but it has not been found sufficiently 
satisfactory to warrant its use in practice. The object of а 


paper recently presented to the Institute of Radio Engineers, . 
New York, by Messrs. A. N. Goldsmith and E. T. Dickey was 


to describe the tests made to determine the feasibility of Mr. 

A. A. Isbell's suggestion that under certain operating con- 

ditions, i. e., great interference due to external noise, it might 

be advantageous to employ the operator's sense of taste for 

receiving wireless telegraph signals. For the following ab- 

nne of the results obtained we are indebted to the T. & T. 
ge. 

That a stinging sensation is produced when the two wires 
of a low potential electric circuit are placed on the tongue 
is a well-known fact. ‘The first problem, then, was to design 
a pair of electrodes which could be kept in the operator's 
mouth for a considerable time, and which would not form 
injurious metal salts. ‘Tests were made to determine the 
best position, pressure, and size of contact for the electrodes, 
and it was found that when using either d.c. or 60-cvcle a.c. 
it was better to have the electrodes slipped over the upper 
front teeth, rather than to place the tongue between them. 
Tn this position one contact touched the inner part of the 
upper lip, while the other could be conveniently touched by 
the tip of the tongue. 

When using signals from a buzzer source, and antenna, the 
arrangement just described was apt to cause painful sensa- 
tions in the operator’s front teeth. Tn an effort to prevent 
this, a disposition having the ends of both contacts touching 
the tip of the tongue gave verv good results. The electrodes 
should be small and close together so ав to confine the taste 
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sensation to a small area of the tongue. Two pieces of number 
16 silver wire 0.5 in. (1.27 cm.) long, separated about 0.125 in. 
(0.31 em.) and partially embedded in some insulating material 
make very satisfactory electrodes for actual signal reception. 

The highest speed which the operator found it possible to 
receive by taste reception was five words per minute, and 
jn order to do this it was necessary to become accustomed to 
this method of receiving, for it 18 quite dissimilar to audio- 
reception. It is possible that with sufficient practice an 
operator might be able to receive at a rate of ten words per 
minute by taste reception. It is doubtful, however, if the 
speed could be increased much above that. The reason for 
this is what might be called tlie lag of the taste nerves. 

In the tests using d.c. and 6U-cycle a.c. it was found that 
about 2 volts potential was necessary for workable taste 
signals. ‘The measurements made with d.c. indicated that 
this potential produced a current of about 0.25 milliampere 
in the mouth electrode circuit. In other words, the energy 
necessary for readable taste signals was about 500 micro- 
watts. 

For receiving outside signals, an ordinary inductively 
coupled vacuum tube receiver was employed. The antenna 
used was a single wire, 150 ft. high and 180 ft. long. 

With four stages of amplification it was possible to get 
taste sensations from all signals, the audibility of which in 
the detector circuit was 500 or more. The higher the audi- 
bility of the signal, the stronger was the taste sensation 
produced. The strongest signal received had an audibility 
of 5,000 in the detector circuit. The taste sensations resulting 
from this signal were not strong enough to cause discomfort 
for the operator. Whether or not a signal might be obtained 
of sufficient intensity to cause discomfort to the operator, 
would depend on the amount of energy which the last stage 
of the amplifier could handle. | 

As the signals received were commercial messages, their 
speed prevented them from being read by taste reception, 
but the intensity was sufficient to permit of their having 
been read had the sending been slower. It would be im- 
possible to read through interference with the taste receiver 
unless one signal was quite strong and the other almost 
unnoticeable. Strong strays would probably cause signals to 
become unreadable. , 

From the point of view of electrical operation, taste recep- 
tion is possible. It is possible to amplify sufficiently a signal 
having an audibility of 500 in the detertor circuit to cause 
it to produce taste sensations. It is possible to read signals 
by the sense of taste if they are sent at a low speed (about 
five to ten words per minute). ; 


CORRESPONDENCE. 


Letters received by ws after 5 P.M. ON TUESDAY cannot appear until 
the following week. Corres should forward their communi- 
cations at the earliest possible moment, No letter can be published 
unless 106 have the writer's name and address in our possession, 


German Competition in the Electrical Trades. 


I certainly have not overlooked any of the facts affecting the 
Isoperimetrica! problem which Messrs. E. P. Allam & Co. nave 
evidently not studied seriously, as yet; and it is conceivable 
that their determination to refuse German offers not touch 
them with the end of a barge pole —may have something to 
do with {һе daily processions of the unemployed.”’ 

Let us try to get at the truth, and avoid all personal 
remarks. Will Messrs. E. P. Allam & Co. kindly say :— 

1. How can Germany pay her war-debts to this country 
except by sending us goods? 

2. [s it not a fact that the cheaper the goods the greater the 
quantity that must be sent? 

Do Rings enable the home buyer to have cheap 
zoods, and, at the same time, enable the manufacturer to com- 
pete successfully in the world's markets 
_ 4. If “ dumping ” ruins this country, why do we not dump 
in self-defence? 

W. H. M. 


January let, 199]. 


We should also like to tender our thanks to you for your 
eading article on this subject, and to endorse all that Messrs. 
ay Dm & Co. say in their letter in your issue of Decem- 

st. 

„Me wonder if“ W. H. M.” is a merchant or manufacturer 
I the latter, we should be very interested to hear his views 
as to how he would meet the German competition, assuming 
that he is producing his goods with modern high-speed ma- 
chinery and a thoroughly conscientious and hard working set 

employés, and that after he has done all possible to reduce 
costs, he still finds these dumped German goods are being sold 


n this country at very much less than the cost of production . 


ете, 


It Would seem, according to © W. H. M.'s" letter, that we 
must thank Heaven that our trade is being destroyed and our 
country flooded with cheap German goods, that millions of 
Pounds worth of valuable new machinery is absolutely idle, 
and that hundreds of thousands of our workers are walking 


the streets starving and out of work, whilst the Hun dumps 
his finished goods into our free market, adds to our unem- 
ployed in this country and contributes nothing towards reliev- 


ing our taxation, 
All British. - 


A Generator Problem. 


I аш indebted to Mr. Robertson and Mr. Besley for their 
letters on the above in this week's Revmw. I have not tried 
the voltage across the shunt field as Mr. Roberteon suggests, 
but will do so at the earliest opportunity. 'The fields of the 
motor and of the generator are connected N to N and S to S; 
if these connections ure reversed, it is only possible to get 
25 per cent. of the full rating. 

The compound is not connected to the series winding as is 
usual with self-exciting machines, but is practically only a lead 
from the armature to the terminal box, with the usual wind- 
ings around the field; the same results in every way can be 
obtained by disconnecting the compound and having a lead 
direct from the armature to the terminal box, hence my ques- 
tion: What is the reason for the compound winding? I quite 
agree with Mr. Robertson that the compound winding is for 
the purpose of regulating the voltage under varying loads if 
this machine was self-exciting. It being connected for separate 
excitation, it is impossible to cut out or short-circuit the series 
winding as Mr. Robertson suggests. 

Several days were spent in testing by myself, another firm of 
electrical engineers, and also the engineer called in by our 
customer, во I am satisfied that the connections are correct. 
I am of ‘the same opinion as Mr. Besley, that this machine is 
designed for separate excitation; why it will run as a motor 
and not as а generator is beyond ше. | 
Wireman. 
January Ist, 1921. 


A Curious Phenomenon. 


You will be interested to know, I feel sure, that shortly 
after the publication of my letter under the above heading, the 
Sectional (Leicester) Engineer of the Post Office telephone 
system sent one of his men to examine the earth wire of the 
Post Office telephone instrument fixed in my house, although 
the phenomenon in question occurs elsewhere. 

I only give you this information to show how eagerly your 
paper is scanned through immediately it is published. 

I also think that it is a feather in the cap of the sectional 
engineer, with whom personally I am unacquainted, and 
tends to show that Government officials are sometimes on the 
qui-vibe, although sometimes we may assume the contrary 
to be the case. 

I have not yet had time to carry out further experiments 
in this connection, but will do so at the first opportunity, 
and afterwards report the results to you. 


J. Knowles Hassall, 


Rotherwood. 
January lst, 1921. А 
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The Cost of Living on the Gold Coast. 


Will you kindly insert in your next issue (if possible) a few 
particulars regarding the Gold Coast? : — 

Climate conditions throughout the year. 

Cost of living, food, clothing, &c., and any other particulars 
available. 

'Phone Engineer. 

[We regret that we have no up-to-date information on this 
subject. We shall be glad to receive communications from any 
of our readers who possess a knowledge of the conditions ob- 
taining on the Gold Coast.—Ebps. Erec. Rev.] 


To Correct an Impression. 


Will you kindly permit us to make use of your columns for 
the purpose of correcting an impression which has gained 
ground to the effect that J. B. Saunders & Co., Ltd., have 
amalgamated with Twiss Electric Transmission, Ltd.? The 
incorporation covers the transmission-line business only of the 
former company. Otherwise J. B. Saunders & Co., Ltd., retain 
their individuality, and carry on their railway telegraph and 
telephone maintenance and construction business, as has been 
the case without interruption since 1857. 

Sydney G. Leech. 
ioc уапеу eech 


January 3rd, 1921. 


Switches fer Gasfilled Lamps. 


We should be glad if any of vour readers could give т 
information with regard to switches suitable for use with gas- 
filled lamps. Ordinary tumbler switches we have found un- 
satisfactory due to burning of the contacts. Rotary snap 
switches are difticult to get at the moment, and are also 
difficult to fix in a neat arrangement when mounted in groups 
of six or more together. We do not think there is any gatis 
factory box for groups of such switches when recessed for 
sunk work. or when mounted in iron boxes and covered with 
surface plates for factory work. We ourselves have not had 
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sufficient experience with clock make-and-break tumbler 
éwitehes to say whether these are satisfactory or not. A few 
inquiries have led us to the conclusion that the same state of 
ignoranee and doubt ‘exists amongst other contractors, and 
we think personal reports, from anyone who has had experi- 
ende;-would be of general interest. 


London. Е т е 
January 3rd, 1911. IE 
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Tyler & Freeman. 


ooa ce s 7 Home Lighting Economie. 
Т think a warning should be given to any of your readers 
who may be tempted to adopt Voltman's suggestion, on 
page 897 of your current issue, for the economical illumination 
of inaccessible places and dark recesses. The flexible and the 
miniature switches and lamp holders usually associated with 
4- ог 6-volt lamps aré quite unsuitable for connection to a 
230-volt circuit, and it should be remembered that although the 
shunted circuit is only occasionally in actual use, it will always 
be alive to the full pressure. The recesses referred to are 
among the last places in which such unsatisfactory fittings 
should be permitted, and I would advise Voltman " to 


remove every part of his economy extensions that is not. 


strictly in accordance with the I.E.E. wiring rules, and to 
make a beginning with that dark cupboard under the wooden 
staircase which leads to his bedrooms. 

There is a further fire risk due to the accumulator cells 
“ boiling " nearly dry—for instance, when they are not regu- 
larly ‘‘ topped up or when the house has been closed for 
a week-end and the main charging lamp left alight. There are 
several recorded instances of fires due to the prolonged charg- 
ing and overcharging of small celluloid cells. 

It is feared that economies of the kind suggested are those 
that are often paid for a thousand-fold by other persons—in 
this case the fire insurance companies. 

` Е. R. 


. January 9rd, 1921. 


Re Home Lighting Economies in this week's REviEW, I 
should like to point out to Voltman that when tantalum 
lamps first came in I tested several large installations in order 
to prove to the owners the saving that could be effected by 
using these new lamps, and the average watts per candle with 
the carbon lamps in use were well over six. i 

If, as it would appear. Voltman ” is not particular about 
initial expense, why not fix a few 230-V m.f. lamps in 
series and use intermediate switches in each room? He could 
then light all his rooms at the cost of one lamp. 

rete E. fa C. A. Copinger. 
Bentham. oar 
January 2nd, 1921. | T 


А | 
Mr. Luckiesh and the Sheriagham Daylight. 


I shall be greatly obliged if (in the interests of fair comment) 
you will allow me to publish a few words on the extract you 
published in your last number from Mr. Luckiesh’s letter 
(about my invention) to the Electrical News of Toronto. 

In this letter Mr. Luckiesh has adopted a course, somewhat 
unusual among scientists, that is of passing judgment on my 
invention before he has had an opportunity of seeing and 
testing it. He refers in his letter to some unsuccessful experi- 
ments he made with reflectors seven years ago; his deductions 
about the Sheringham Daylight” inventiow must be in- 
fluenced by his own lack of success in the application of 
reflectors, ав he has had no first-hand experience of my in- 
vention. 

Of course, we all know and appreciate at its full value his 
development of the British transmission lamp, which was 
invented by Mr. Dufton and Prof. Gardiner at Bradford, about 
1895, and which Mr. Luckiesh describes, no doubt scientifically, 
as straightforward.“ 

The millions“ of colour-matching units, which Mr. Luck- 
iesh refers to, are, of course, lamps that do not attempt to 
reproduce north sky light, and he himself describes them as 
only ' fairly efficient "—see, The Illuminating Engineer, 
February, 1920. | | 


London. 
January 3rd, 1921. 


George Sheringham. 


The Salaries of Works Engineers. 


Apropos of the remarks of your correspondent “ Testbed, 
A. M. I. E. E.,“ in your December 24th issue. may I be allowed 
to inform him that the E. P. E. A. does already possess a section 
for works engineers? 

If ^ Testbed " or any other engineer interested cares to 
communicate with me through you, Sirs (in the first instance), 
I shall be glad to give any information or assistance. 

ES s Industrial. 

Norbury. i 

| December 28th, 1920. 
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‘UNEMPLOYMENT INSURANCE. | — | 

AT Padiham; Messrs. Simpson Bros., electricians, Hapton, 
were proceeded against -under the Unemployment Insurance 
Act. There were 16 cases. An inspector. called at Messrs. 
Simpson’s works and found 135 workpeople’s unemployment 
insurance books in arrears. In eight instances the books were 
impounded.  : DEMNM 7 E 2 
. Mr. WADDINGTON explained that it was a matter of neglect on 
the part of a girl clerk. The stamps were purchased, but the 
clerk had' neglected to put them in the books. "That con- 
stituted the whole offence. Although Mr. Simpson offered to 
put the stamps on, the inspector declined to agree. : 
Waddington complained that from September 8th till now the 
Ministry had detained the eight impounded books,. thereby 
preventing the firm from stamping them. M 

Defendants were fined 25s. in the first case, and ordered to 
pay two guineas advocate's fee, and costs in the remainder. 
They were also ordered to make good the arrears of stamps. 


-e 


WATER POWER ON THE CONTINENT 


FRANCE. 


As a result of the possibility of the world coal shortage hinder- 
ing the re-establishment and development of the national in- 
dustries, the French Government, shortly after the signing of 
the peace treaty, decided that it would be necessury to utilise 
on а greater scale than hitherto the water power resources of 
the country. | | | 

The problem being an extensive one, needing consideration 
from the technical and financial points of view, as well as 
the administrative one, a Commission was appointed in August 
1919, to study the whole question and report to the Superior 
Council of Public Works. The report has now been presented, 
and although it is not possible to give it in full, the following 
points of detail taken from it, for which we are indebted to 
the Moniteur des Intéréts Matéricls, may be of interest. 

Naturally the question of finance comes in for early refer- 
ence. Pre-war estimates put the cost of hydro-electric plant 
at from 500 to 800 fr. per н.р. ; 40-day the cost would be from 
1,000 to 1,600 fr. per h.p. Therefore, to establish plant equal 
to 3,000,000 H. P., such as, it is considered, would be necessary 
to attyin the desired object, would entail an expenditure of 
from 3,000,000,000 to 4,800,000,000 fr. The absence of a suffi- 
cient supply of materials is not so much feared as that the 
cost of plant at present prices would be prohibitive. 

.It 18 estimated that before the war over 1,000,000,000 fr. 
had been invested in hydro-electric plant in France—525 mil- 
lions in light and power installations, 100 millions in electro- 
chemistry and electrometallurgy, 75 millions in traction, and 
300 millions in connection with small industries. During the 
war and since the armistice, considerable progress has been 
made, plant to the extent of 500,000 н.р. having been put 
down between 1914 and 1918, so that at the present time at 
least 2,000,000,000 fr. must be invested in hydro-electric plant 
in France. | ' E M | 

The Commission recommends that the formation of conces- 
sion naire companies should be facilitated by the granting of 
subsidies, and that these should be ‘a direct charge on the 
3overnment Budget, instead of the so-called subsidies on which 
the concessionnaires have to pay interest and make repayment 
over а term of years. The Commiseion considers that in 
this way the concessionnaires would be encouraged, as they 
would not have to bear a heavy financial load which could 
only result in an increased cost of production. The Commis- 
sion also recommends that companies which undertake the 
establishment of hydro-electric plant should be exempted from 
taxation for a period of five years, and that the Government 
should arrange with the Crédit Foncier to advance loans in 
respect of the utilisation of all State and private waterfalls, 
and finally that the Government itself should participate in 
the formation of undertakings, sharing in the advantages, 
risks, and difficulties. 

The report does not deal at any great length with the 
techmical problems. It recommends, however, that steps 
should be taken to extend the teaching of electrical work 
in the Grenoble, Toulouse, and Nancy districts by subsidies 
from the State and the electrical industry. It also points 
out $hat one of the hindrances to the development of water 
power for electricity generation is the considerable variation 
in the supply of water, and suggests that if the Government 
cannot see its way to undertake the construction of large 
reservoirs itself, it should grant subsidies to the concession- 
naires for this purpose. "n" 

Tbe Commission takes the view that the public interests must 
be considered before those of private enterprise, and that 
legislation will be necessary to deal with existing concessions 
and any rights which may have been granted previously, while 
as vegards the future, it recommends that no concessions be 
granted for hydro-electric installations which do not contribute 
to the wseful extension of electricity supply. | 
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| HALLAND. AND Norway. . jog З 
There are ‘two countries which are working in the 
direction of becoming independent of foreign supplies of 
coal at the end of ten years from the present time, 
these being Holland and Norway. In the case of the 
former, it is expected that apart from the great elec- 
trical: generation and distribution schemes which are pro- 
posed to be undertaken’ by a semi-State or public autho- 
rity, the national deposits of coal will have been so far de- 
veloped that no deliveries of coal will be required from other 
countries at the expiration of a decade. On the other hand, 
Norway, which: under normal circumstances is compelled to 
import about 2,500,000 tons of coal per annum, hopes to be 
able to substitute electric power for most of this quantity, 
leaving only 800,000 tons of coal needed for shipping, for the 
production of carbide, and for domestic consumption, after 
the lapse of ten years. It 1s, moreover, reckoned that the 
latter quantity will be obtained from Spitzbergen, which is 
now vested in Norway, во that in 1930 the latter country will 
be independent of British and other coal. | 

The State Water Power and Electricity Administration has 
under consideration draft regulations and a scheme for the 
electrification of the country, and is also dealing with the 
question of the exportation of energy—and that, too, at a time 
when the existing hydro-electric and steam generating works 
are unable to meet the home demand. It is, therefore, con- 
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tended that before thinking of exporting energy the inland. 
requirements should first be satisfied, the needs of industry 
and agriculture be met, and the railways converted to electric 
traction, so as to be able to escape the enormous expenditure 
on imports of coal. It is suggested that practical men should 
be empowered to proceed to solve the problems of (1) utilising 
the existing hydro-electric works to the fullest extent and 
erecting new transmission lines; (2) the regulation of water 


courses and the installation of more machinery where falls. 


are already in use; (3) the completion of extensions which 
have been in progress for a long time; and (4) the transforma- 
tion to electrical working of the railways having the heaviest 
traffic to transport. „ 

The A. S. Tyssefaldene two years ago offered to supply 


Christiania with 100, 000 н.р. on certain terms, and by request 


the company has just made à fresh proposal, but the price 
per Kw. delivered is now more than twice that offered in 
1918, owing to the high cost of machinery which would have 
to be installed for the purpose. The Akerhaas County Council 
has approved an agreement with the Christiania Savings Bank 
approved an agreement with the Christiania Savings Bank 
under which the latter will advance to the former a loan of 
20,000,000 kr. for the hydro-electric. works at the Raanaas 


waterfalls in Glommen, which is involving a total expenditure ` 
of 45,000,000 kr., and is expected to be completed in the 


winter of 1921-92. 


б, . BUSINESS NOTES, Z. 


Company Liquidations. — ELEOTRICAL ENGINEERING 
Soorety, LTD. (late Electrical and Mechanical Co-operative 
Trading Society, Ltd.), South Castle Street, Liverpool.—At a 
meeting of creditors held recently in Liverpool, the statement of 
affairs presented by Mr. A. J. Glass, liquidator, showed liabilities 
of £1,903, of which £1,522 was due to trade creditors, while the 
bwk was interested for £159, and there were.cash claigs of £223. 
The assets were estimated to realise £897, from which had to be 
deducted £78 for preferential claima, leaving net assets of £819, or 
a deficiency as regarded the unsecured creditors of £1,085. The 
acta consisted of :—-Oash in hand, £10; stock - in trade, £162; 
work in progress, £50; fixtures and fittings, £20; book-debts, 
£681, expected to produce £624; and unpaid calls, £31. The 
liquidator farther stated that the business carried on was com- 
menoed by a number of members of the Electrical Trades Union 
about the beginning of 1919. In June of the same year the Society 
was registered under. the Industrial and Provident Societies Act. 
The deficiency shown in the statement of affairs was accounted for 
by losses up to January, 1920, £566 ; depreciation written off the 
меш, £106; preliminary expenses, £9; avd loss since last 
January, £1,281. It appeared that difficulties had been encountered 
in raising capital from time to time, and loans had been received 
from members. Last August the Society tendered for, and 
obtained, a large contract with a local o»-operative society. With 
the exception of that contract, the other work carried out during 
recent months had been small. The sales had recently fallen off 
owing to the shortage of stock. After discussing the position the 
creditors passed a resolution in favour of Mr. P. S. Booth, Live:- 
pool, being appointed to act as a joint liquidator, while a committee 
of inspection of three of the principal creditors was also nominated. 

DzTINNING Processes, LTD. — A meeting ,of creditors is 
called for February 3rd, at 41,. Finsbury Square, E.C.. to hear an 
acount of the winding-up from the liquidator, Mr. Н. C. Merrett. 

ELTOrnIC AL INDUSTRIES, LTD.—A petition for the winding up 
has been presented to the High Court by Messrs. В. Johnston and 
Co., Ltd., of 99-8, Fore Street, E.C., and will be heard in London 
on January 18th. 

PRITCHETT & GOLD AND ELECTRIC POWER STORAGE Co., LTD.— 
(Voluntary liquidation for the purpose of the sale of the under- 
taking to Pritchett & Gold and Electric Power Storage Co., Ltd). 
Mæting of creditors. January 19th, at 50, Grosvenor Gardens, 
8. W. 1. Liquidator, Mr. A. W. Woodward. 


Trade Annonacements,— Messrs. BECKETT & PARKER, | 


electrical instrument manufacturers, of 157-9, Summer Lane, 
Birmingham, have appointed Messrs. Baxter & Caunter, Ltd., their 
agenta for London, Eastern and Southern Counties. Full stocks 
of their specialities will be held at 219, Tottenham Court Road, 
W, l, and rapid. deliveries are assured of switchboard type 
insrmments, — 

THe CHLORIDE ELECTRICAL STORAGE Co., LTD., have removed 
their London offices to 57, Victoria Street, S. W. 1. The telephone 
numbers, Victoria 442 and 445, remain unaltered. 

Daweon ELECTRICAL INSTALLATIONS, LTD., have oom- 
medoed business at 74, Henshaw Street, Oldham. 

Tar Імрұвтат, ELECTRIO Works will in future (as from 
Jaunary let) be known as Browning's Electric Co., Imperial Works, 
ea Avenue, East Hem, London, E. 6. Telephone, East 

ш 801, 


Catalogues aud  Lists.—THE MACFARLANE ENGIN- 
EEBING Co, Ілтр., Netherlee Road, Cathcart. — Detailed price- 
lita of motors—d.c. and ас equirrel-cage and slip-ring types— 
for 25 and 50 cycles. Also а list of principal users of Macfar- 
ade motors and dynamos. 

Sie. W. G, ARMSTRONG, WHITWORTH & Co., LTD., 8, Great 

Street Westminster, S. W. t.—Leaflets Nos. 51 52, 53, and 54 


illuatrating and describing water turbines. Lesflet 51 bears a / 


number of useful notes on turbine and site selection, whioh we 

reproduce in our Notes columns. | | ' um 
HIdas BROS., Sand Pits, Birmingham.—' Monthly Magazine," 

Vol. II. No. 10, containing the usual stock list and other features, 


. including notes on the care of windings. ` | | 
"IHE Execrric HxATING Co., George Street, Croydon.—An ` 


illustrated price-list of Elect " irons. MM 
R. B. Hano & Co., LTD., 63, High Holborn, W. O. 1.—A price- 
list (4 pp.) of electrical fittings and aocessories, including cables, 


oonduite, switches, cut-outs, adapters, &c. | ШИ 
CHARLES CHURCHILL & Co, Lrp, 9-15, Leonard Street, 


Finsbury, EO. 2.—An illustrated and priced booklet (72 pp.) · 


dealing with numerous types of Comet brand high-speed steel 
cutters. aA 
OZ NAI, LTD., 96, Victoria Street, S. W. 1, —Pamphlet No. 3— 
Ventilation. An illustrated note on oz»ne and its properties, 
ventilation, and the Ozonair " system of pure-air ventilation. 


Тнк British RAWHIDE Bettina Co, LTD, Hythe Road, 
Willesden, N. W. 10.—List A,“ giving prices and ыш of 


various beltings, belt laces, rawhide hydraulic pas 


g, mallets, 
hammers, pinions, &o. | 


SCIENTIFIC APPLIANCES, 11 and 29, Sicilian Avenue, South- | 


ampton Row, W.C.l.—An illustrated catalogue (48 pp.) of 
scientific apparatus, including Wimshurst machines of a wide 
range of siz s, electromagnets and parts, telephone apparatus, 


induction coils and X-ray tub2s. Also optical apparatus, com- : 
prising spectacles, telescopes, lenses and prisms. Suitable for the 


use of students or teachers. Price 6d. post free. 
T. BATH & Co., LTD., 18, Savoy Street Strand, W. C. 2.—4A sale 
catalogue of wooden buildings, Army huts, &c. . | 
№. TAYLOR & Son, 17, Goree-Piazzas, Liverpool, manufacturers of 


. hydro-carbonate bone-black for case-hardening. A booklet (18 рр.) 


entitled Case Hardening—What to Use. How to Do It." 


THE B.E. Co. (op LONDON AND BIRMINGHAM), LTD., Hendon . 


House, 57, Upper Thames Street, E.C. 4. — A fully- illustrated 
catalogue (18 pp.) of electrical accessories, including switches, 
ceiling roses, adapters, cut-outs, fuseboards, flex, &с, Code 
numbers are given in each case, and a key accompanies the 
catalogue. | К 


X-Rays, LTD, 11, Torrington Place, Gower Street, W.C. hee 


A priced descriptive catalogue (76 pp.) of Phillips's X-ray tubes of 
various types—water-cooled, heavy anode. platinum and tungsten 
targets, &o. MG 


STERLING TELEPHONE AND ELECTRIC Co, LTD., Telephofre 


House, 210-212, Tottenham Court Road. W. 1. Publication No. 285. 


—A profusely illustrated price list (32 pp.) of telephone and 


signalling apparatus for mines, including telephone instruments, 
junction boxes, indicators, bells, storage cells, &c. | Us 

THE DELTA ELECTRICAL Co., Temple Courts, Temple Row, 
Birmingham. Publication No. 100a.—An illustrated and priced 
leaflet dealing with watertight tumbler switches. i psum 


Calendars, &c.— MESSRS. A. Hawkins & Son, of London ` 


Road, Southwark, have again issued one of their wall calendars, 
with monthly date slips below a picture showing a skein of thread 
which a lady is winding, with the wording Held by a thread." 

From MR. P. D. Моввіз, electrical engineer and contractor, 
28, High Street, Islington, N., we have reoeived & polished wood 
hand blotter and a piece of rubber. MEI 

Messrs. J. McMaster & Son, Belfast, have produced an artistic 
wall calendar, with monthly slips for 1921 below a rustic picture 
of a mill, entitled The White Mill." 

Messes. Woop & CAIRNS, LTD., 5, 7 and 9, Meuse Lane, Edin- 
burgh, have rent us one of their large wall calendars, with monthly 
date alips with bold figures on a black ground, each slip showing 
views of the firm's head office and Glasgow and Dundee branches, 
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THE WESTINGHOUSE ELECTRIC INTERNATIONAL Co., of New 
York, have prepared a large wall calendar, with monthly date slips 
on а white ground below a reproduction of a painting of the head 
and shoulders of a lady named “ Joan.” 

TBE KEIGHLEY Gas AND OIL ENGINE Co, LTD, bave sent us 
one of their wall calendars for 1921, with daily slips with figuring 
in black mounted on a stout card-base model of one of their 
" Imperial " engines. 

THE HOLLAND INSULATED WIRE AND CABLE WORKS, Amster- 
dam, have sent us а four-sheet calendar bearing rather fantastic 
black and gold studies of Grecian mythological characters symbol- 
ising light, sound, power and heat. 

E. Ввоок, LTD., of Empress Works, Huddersfield, have issued an 
attraotive hanging calendar, with monthly date slips below а 
coloured view of their works at night. 

C. ISLER & Co., artesian well engineers, Bear Lene, Southwark 
Street, have sent us a large wall calender, with illustrations showing 
their deep-well boring plant and other specialities. 

THE BRITISH THOMSON-HousTON Co., LTD., of Rugby, have again 
provided one of their large wall calendars for 1921. showing three 
months on each page, with a view of the works and illustrations of 
some of their special electrical plant. | 

MACINTOSH CABLES, LTD., have issued a neat hanging oval 
calendar for 1921, with monthly slips below a picture entitled 
“ Peace at Eventide.“ 

From the MODERN BUSINESS AND EQUIPMENT Co., of 31, Staines 
Road, Hounslow, a small hanging calendar, with monthly slips 
below а coloured illustration of A Bit of Surrey.“ 


Annual Dinger. — On Tuesday, December 28th, the 
employés of.the Musselburgh and District Electric Light and 
Traction Co., Ltd., held their annual dinner at the Port Seton Tea 
Rooms. Mr. Н. C. Babb, the engineer and manager, was in the 
chair. During the evening a presentation was made to Mr. Н. 
Payn, the chief assistant engineer, who is shortly leaving to take 
up another appointment as engineer and manager, This was 
followed by a musical programme and dancing. 


Book Notices.— A souvenir of the 25th anniversary of 
The Autocar, 1895-1920" (8 pp. + 4 plates).—The remarkable 
progress that has taken place in the world of motoring during the 
past quarter of a centary is brought vividly to mind by the 
appearance of this handsome souvenir booklet. The part played by 


The Autocar in the development of automobilism is briefly outlined - 


in the booklet, which contains also a number of historical motoring 
illustrations reprinted from early issues of the journal. One of 
these depicts the first motor drive of the late King Edward VII 
(then Prince of Wales), which took place in 1898. Other illus- 
trations show the famous Gordon-Bennett Motor Race in Ireland 
in 1903, and the first of the Tourist Trophy Races, which was run 
in the Isle of Man in 1905. A number of the pages in the booklet 
are devoted to a reprint of congratulatory messages received on 
the occasion of the 25th birthday of The Autocar. These bear 
names that are famous in the annals of motoring, including such 
well-known pioneers of motoring as Sir David Salomons, Bt., Lord 
Montagu of Beaulieu, Earl Russell, Sir Arthur Stanley, &. Not 
the least attractive feature of the souvenir is a pair of illustrations 
in colour reproduced from original paintings and depicting 20 years’ 
rogrees in automobilism. 

" The M. & С, Apprentices’ Magazine," Vol. 4, No. 16 (76 pp.).— 
This is the Christmas number of this excellent little publication. 
Mr. Sam Mavor contributes a long article on “Efficiency in Pro- 
duotion "; other articles are notes on railway engineering in the 
United Provinces, India, '* Electrical Engineering in the East,” and 
a number of biographical sketches, Xo. 

" Hydro-Electric Survey of India, Vol. II. Second Report on 
the Water Power Resources of Indis.  Ascertained during the 
season 1919-20." By F. E. Bull and J. W. Meares, М Inst. O. E., &c. 
(123 pp.). Calcutta: Superintendent Government Printing, India. 
Price R. 1-6. 

The Industrial League and Council Journal,“ Vol. II, No. 11. 
December, 1920, 40 pp. Price 6d.— This issue contains a foreword 
by Dr. Russell Wakefield, Bishop of Birmingham, reports of 
meetings, conferences, debates, Ко, as well as a number of 
interesting articles. 

" Science Abstracts А & B." Vol. XXIII, part 12, December 30th, 
1920. London: E. & F. N. Spon, Ltd. Price 2s. 6d. each. 

" Oscillographs and their Teste," (45 pp.) By A. E. Kennelly, 
В. М. Hunter, and А. A. Prior. Massachusetts: Institute of 
Technology (Serial No. 22).—A technical desoription of a method 
of testing and calibrating oscillographs, using an auxiliary 
vibrator or "oscillographmeter," whereby the resonant frequency 
of the tested oscillograph may be readily ascertained. From this 
and another test the bluntness of resonance is determined. The 
resulta of a number of tests are given in the paper. 

" Willing's Presb Guide "—issued from 125, Strand, at 28.—is a 
most convenient alphabetical and classified guide to the Press. 
That it meets & real want is evidenced by the fact that it has now 
reached its forty-eighth annual appearance. 

“Dental Radiography” (38 pp.) Stratford: Wilson & Whit- 
worth, Ltd. Price 38. 6d. net.—A handbook for the dental surgeon, 
including a full description of X-ray apparatus and a simple guide 
to its use, with diagrams and many illustrations. 

"The Jvurnal of the South African Institution of Engineers.“ 
Vol. XIX. No. 5. December, 1920, 20 pp. Price 2s. net. 
Includes paper on Economical Design of Engineering Structures," 
and discussion. 


British Ignition Apparatus Assoclation.— The annual 
dinner will be held at the Trocadero Restaurant, Piccadilly Circus, 
on Wednesday, January 12th, at 7.30 p.m. 


The People’s Union for Econůomy.— This society has 
now established its headquarters at 1, King's Buildings, Millbank, 
Westminster, 8.W.1. It will aim at keeping a watchful eye upon 
all Government expenditure, with a view to directing attention to 
overlapping and waste in the Administrative sphere. For this 
purpose it invites all those who agree with its views to give it 
their support by joining the Union, and by supplying reliable 
information of any instances of public waste and extravagance, 
Forms of membership may be obtained on application to the hon. 
secretary at the above address. 


. The Effect of the Elght- Hour Day.— An official 
report on the effects of the introduction of the eight-hour day in 
Sweden, states that only one-ninth of the workmen have main- 
tained their full monthly production by increased intensity of 
labour ; about one-half show a reduced production corresponding 
to the diminished number of working hours ; the average decrease 
in production amounts to at least 6 per cent. According to the 
Foerening's calculations, Swedish industry as a whole has lost 
Kr. 150,000,000 since, and owing to, the introduction of the eight- 
hour day.— Heuter's Trade Service (Stockholm). 


Tramway Workers’ Wages.— The Industrial Court, held 
on December 7th, to arbitrate upon the claim of the skilled workmen 
employed in the tramway, electricity, and highways department 
of the Sunderland Corporation, for an annual holiday of 12 days, 
with pay, has decided that the claim is not established. The award 
states :—" According to the evidence, the men concerned are not 
permanent employés of the Corporation, although they appear to 
have something like continuous employment. Their conditions of 
service are not settled by the Corporation, and this appears to 
establish a distinction between the skilled workers and other 
municipal employés of classes confined to service in public utility 
undertakings. The Court gather that it is a feature of employ- 
ment in the service of the Corporation that skilled men and others 
similarly placed shall be paid the agreed district rate, and be 
subject to the general conditions of employment in force in the 
district. This is, no doubt, well understood by the men on engage- 
ment, and they must be assumed to accept service on those terms, 
although it is, of course, open to the Corporation to introduce, or 


to agree to, such improvements in the conditions as may be deemed 


advisable." | 


Lead Report.—Messrs. G. Cawson & Со. write under 
date January Ist, 1921 :—Our last report was dated December 18th, 
1920. Since that date the market has been irregular with some 
wide fluctuations, with business done down to £21 10s. for prompt 
and January, and up to £24 15s. for April. The closing is firm 
with a good demand for prompt and January lead. Final 
prices are 


Prompt and January ... e .. £23 10 to £23 15 
February and March ... ‘oe we 824 10 to £24 15 
April .. T ü iss we £24 10 to £25 0 


There has been a large turnover of lead, and shorts have been 
covering freely. The supply of prompt lead has now become very 
limited. The heavy arrivals at the end of December seem to have 
disappeared. 

MESSRS. JAMES FORSTER & Co. write:—Although there is talk 
of hidden stocks in Spain, the reports from that country, and also 
from Australia, are to the effect that none of the mines can 


qu 


produce at a profit at anything like present values. Values during 


the last fortnight have been considerably below those ruling in 


the early summer of 1914, and there is little risk in consumers 


covering their requirements for some time to come, at current 
prices. 

Anglo-German Debts.—British Nationals, who have 
registered claims against German Nationals in respect of pre-war 
debts, will shortly receive a notification from the Clearing Office 
that the last day for making the neceseary statutory declaration in 
support of their claims is March 31st, 1921. No claim in respect 
of pre-war debts will be admitted which is lodged after that date, 
unless the Controller of the Clearing Office is satisfied that the 
omission to lodge the declaration by the date mentioned arose 
from circumstances for which the creditor could not justly be held 
responsible, 


German Export Duties.—A decree has been issued at 
Berlin abolishing the export duties on many engineering and metal 
products. 


A New French Company.—A new company has lately 
been formed in Paris (25, Rue de Clichy), with a capital of 
2,500,000 fr. and the title La Société Francaise pour l'Exploitation 
des Brevets Bates (Poteaux pour Suspension de Cables Electriques) 
to manufacture the Bates type of electric mast. 


For Sale.—The Great Western Railway Co. have for 
disposal one 4-pole B.T.H. generator and three slate panels with 
various connections; Accrington Corporation Electrical Engi- 
neering Department invites offers for two 500-kW Belliss-Dick- 
Kerr compound- wound generating sets; Liverpool Corporation 
Electricity Supply Department has for sale two 2,000-kW Westing- 
house-Parsons turbo-alternators, with condensers, air-pumps and 
Gwynne circulating pumps; Stoke Newington Borough Council 
Electricity Department has for disposal a battery of accumulators, 
with boosters and control board; Shipley Urban District Council 
Electricity Department has for disposal one Parsons turbine- 
driven d.o. dynamo direct-ooupled with condenser, switchgear ; 
Buxton Corporation Electricity Department invites offers for two 
Belliss & Morcom generating seta, ard one engine only. For parti- 
culars, see our advertisement pages to-day. 
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Forthcoming Exhibitions,—The following exhibitions are 
being organised :— . 

Birmingham.—March 218 Мау 2lst.—National Trades and 
Industria! Exhibition. | 

Cardiff—January 26th-February 5th.—Health and Home 
Exhibition. (See ELECTRICAL REVIEW, October 22nd.) 

London.—February 10th to 26th.—'" Efficiency Exhibition 
at Olympia. (ELECTRICAL REVIEW. June th.) 

London, Glasgow and Birmingham.—VX'ebruary 21st to March 
4th.—British Industries Fair. (ELECTRICAL REVIEW, August 
l3th, September 24th, October 8th, November 12th and 26th.) 

London.—March and October.—Society of Motor Manufac- 
turers and Traders at Olympia. 

London.—April Ist to 30th.— Builders“ Exhibition at Olym- 


pia. 
London. — June 3rd to 17th. Rubber Trades’ Exhibition at 
Royal Agricultural Hall. (ELEOrRICAL Review, April 9th.) 


London. — July 4th to lóth.—London Fair and Market at. 


Royal Agricultural Hall. 

London. September "th to 28th.—Shipping, Engineering 
and Machinery Exhibition at Olympia. (ELECTRICAL REVIEW, 
November 12th. 


ae 
London.—November 17th to 25th.—Public Works, Roads and 


Transport Exhibition. 

London.—1923.—British Empire Exhibition. (ELECTRICAL 
ENS May 14th, June lith, September 24th, and November 
5th.) 
South Africa.—March 9th to 16th.—Chemical, Metallurgical, 
and Mining Exhibition in Johannesburg. 

British Dominions.—1921.—Dominions Touring Exhibition 
(South Africa, Australia, Canada, and New Zealand). (ЕгЕС- 
TRICAL Review, March 26th and August 6th.) 

Dirussels.—April 4th to 20th.—International Commercial Fair. 
(ELectRicaL Review, December 17th.) 

Ghent.—April 16th to June }4th.—International Exhibition 
of Architecture, Building, and Kindred Industries. (ELECTRICAL 
REVIEW, September 24th.) 

lceland.—June.—World's Fair. 

Lima.—June Ist to October 3lst.—International Industrial 
lu (ELECTRICAL REVIEW, November 12th and Decem- 

г dlst. 

Peking.—March, 1921.—International Exhibition. (ELEc- 
TRICAL REVIEW, September 10th.) 

. Lyons.—March Ist to 15th.—Metallurgy, Engineering, Build- 
ing, &c., Fair. il 

Mezico.—September.—Commercial and Industrial Fair. 

Milan.—April.—International General Manufacturers' Fair. 

Utrecht.—September 6th to  l6th.—International Fair. 
(ELECTRICAL REVIEW, December 24th.) 

Buenos Aires.—1922.—International Exhibition. 

Rio de Janeiro.—1922.—International Centenary Exhibition. 


The Metal-Filament Lamp and Fittings Industry. — 

At the meeting of the Illuminating Engineering Society 
on December 14th, the report of the Committee on Progress 
in Electric Lamps and Lighting Appliances was presented. It 
stated that the demand for vacuum-type lamps could now be 
met for all standard types, and in most cases adequate 
stocks were available to meet the increased demand due to 
the cessation of summer time. There was evidence of real 
development in the exportation of electric lamps abroad, par- 
ticularly to the British Colonies. The difficulties which pre- 
viously handicapped the manufacturers, such as the shortage 
of bulbs and tubing and also the poor quality of these, had 
been very largely overcome by the increased production of 
such material in this country. The production of gasfilled 
lamps had increased five or six times during the last twelve 
months, and the demand for most of the standard sizes could 
how be met. Most of the leading manufacturers were rapidly 
extending their production still further. 

During the past twelve months the manufacturers had 
again been able to give attention to the production of metal- 
hlament lamps for special purposes, such as standard candle 
lamps, double-ended tubular lamps for window and cornice 
lighting, and various patterns of reflector type lamps. Such 
special lamps could now be obtained in any of the standard 
Voltages and wattages without undue delay. The principal 
manufacturers had introduced a range of suitable fittings for 
gasfilled lamps to suit all voltages for which such fittings 
Were required, i.e., street lighting, works lighting, the light- 
ing of railway termini or other large areas, and shop-window 
lighting. They had also introduced a veriety of small shades 
and bowls for use in connection with the lower wattages of 
gashlled lamps, which met a very seal need for shop-window 
lighting and the lighting of small areas. By this means the 
efficient gasfilled lamp was able to be used, the light dis- 
tributed in the right direction, and all glare eliminated. 


Christmas Tree.— In accordance with their usual custom, 
Mrsers, CUNNINGHAM, LTD., of 169-171, Edgware Road, W. 2, 
135 the children of Paddington Green Hospital an electrically- 
1 ae Christmas tree, and toys and crackers to each little 


Electricity Works Dinner.—On December 18th the staff 
and employés of the Maidstone Corporation electricity works held 
à dinner at the Corn Exchange, when the borough electrical 
engineer (Mr. E. E. Hoadley) presided. After dinner an enjoyable 
tmoking concert was given by a number of excellent artistes. 


New С.А.У. Developments.—It is reported that Messrs. 
С. А, VANDERVELL & Co., LTD., have acquired the patent rights of 
the Willard Storage Battery for the British Empire (except 
Oanada), and will shortly commence manufacture, besides estab- 
lishing a chain of service stations, The company is also bringing 
out a new coil ignition device, designed by Mr. A. H. Midgley. 


Italian Workers’ Threat.—The Chamber of Labour in 
Turin the re-oocupation of the factories unless the daily 
hours of work are reduced to six instead of eight. Owing to the 
lack of materials, the reduced production of the factories renders 
neoessary the dismissal of workmen. The Chamber of Labour 
wishes to avoid the necessity of dismissals by reducing the hours of 
work.— Morning Post. 


Soclals.— Under the auspices of the Sports and Recre- 
ation Association of the PHOENIX DYNAMO MANUFACTURING Oo., 
Bradford (a branch of the ENGLISH ELECTRIC Co.), a series of 
Christmas parties have been held for the children of employés. 
Very enjoyable programmes wereearranged, including а fairy play, 
written by Miss E. Matthias, the welfare superintendent. 


The girls of the staff of the Eprson Swan ELECTRIC Co., LTD., 


gave a New Year's Eve supper, concert and dance on December 31st, 
in the Staff Café, at Ponders End. А merry oompany of about 80 
sat down to an excellent repast, under the genial chairmanship of 
Mr. J. W. Elliott (joint sales manager). A concert followed, at 
which Miss Robinson, Mr, Moore and Mr. S. Barker supplied the 
vocal items, while Messrs. Will May, E. Lack, G. W. Tuffill and 
Little Jack " supplied the humorous numbers. At the conclusion 
of the concert, a programme of 10 dances was gone through to the 
music of the Ediswan orchestra. 


The German Glow-Lamp Combination.—A. big capital 
transaction is contemplated by the Osram group, which will raise 
the total nominal capital to 240,000,000 marks. The Osram Co., 
which is composed of the glow lamp works of the A.E.G., the 
Siemens & Halske Co.,and the Auer (German Incandescent Gas 
Light Co.) Co., reports that after defraying all expenses and taxes, 
the financial year ended on June 30th, 1920, shows divisible net 
profits of 27,000,000 marks, the method of disposal of which has 
not yet been disclosed. Asa result of the large turnover, and the 
acquisition of most of the undertaking of the United Lausitz 
Glass Works, makers of tubes for bulbs, it is found neceasary to 
strengthen the financial position, and for this purpose it is 
proposed to increase the share capital from 30,000,000 to 
120,000,000 marks. The existing loan of 50,000,000 marks is also 
to be supplemented by a new 5 per cent. mortgage loan for 
70,000,000 marks. 

The E.P.E.A. Award.—We are informed that about 
twenty-five undertakings still refuse to adopt the recommendation 
of the National Joint Industrial Board regarding the salaries to 
be paid to members of the staffs of electricity undertakings. 
Negotiations between these undertakings and the Ministry of 
Labour are still proceeding. The Ilford Council agreed to adopt 
the schedule for six months, but this was unacceptable to the 
E.P.E.A. Strike notices in this case were suspended, however, and 
the question is to be brought up at the next ordinary meeting of 
the Ilford Council. 


Trade Union Fuslon.— On December 31st the National 
Warehouse and General Workers’ Union and the Amalgamated 
Union of Co-operative and Commercial Employés ceased their 
separate existences and became merged into the National Union of 
Distributive and Allied Workers. The new Union covers a wide 


variety of workers, from the producers of household necessities _ 


through the wholesale factors to the retail shop workers, and is 
very powerful from a Trade Union standpoint, A large mansion 
has been purchased at Fallowfield, Manchester, to be the central 
offices of the new organisation. The membership of the amalga- 
mation reaches nearly 200,000, with accumulated funds of 
£300,000, the membership of the approved society being 32, 000.— 
Daily Telegraph, 


British Property in Germany.—It is officially announced 
that an agreement was signed on December 31st, by the Secretary 
of State for Foreign Affaira and the German Ambassador, for 
safeguarding the restitution of British property in Germany under 
Article 297 of the Treaty of Peace, and meeting certain difficulties 
with regard to storage and other charges incurred on such pro- 
perty where it was not actually taken over by the German 
authorities. Certain clauses of the agreement can only be carried 
into effect by the passage of legislation in Germany, but in the 
meantime it is to be applied without delay, so far as can be done 
by administrative action; no actual release of German property 
will be made, however, until the necessary steps have been taken 
in Germany, and the agreement has been ratified. —TZhe Times. 


Rio Tinto Strike Settled.—The employés’ strike at the 
Rio Tinto Copper Mines, Spain, has been settled following the 
intervention of the Minister of War. The miners accepted the 
English company's conditions, but reserved the right to discuss 
certain points at a later date. 


Coppet and Lead Prices.—Messrs. F. Smitu & бо, 
report, January 4th :—Copper (electrolytic) bars, £83 10s., 108, 
decrease; ditto sheets, no change; ditto wire rods, £99 10a, 108 
decrease ; сно Н C wire, 18. }id., pd. decrease. С 

MESSRS, JAMES & SHAKESPEARE report, January 5th :—Co 
bars (best selected), sheets, and rods, £130, £2 derine. English 
pig lead, £25 5s., an increase of 153. on last week's quotation, 


A Me a ca 3 fe -—-A * m- m ent B'r ub - 


. District Joint. Board.—At.a meeting of the Home 
Counties (No. 9 Area) District Joint Board, held on December 22nd, 
1920, it was reported that the following members had been nomi- 
nated by the H. P. E. A. to sit on the employés’ side :—Mesars. Н. M. 
Bowman and A. T. Bullen (Bedford); F. Chignell (Colchester) : 
Н. A. Kell (Luton); and E. E. Pope and H. Wilson (Maidstone). 
Mr. Wilson was elected vice-chairman, and Mr. Bullen will act as 
secretary for the staff members' side. К : 


Demand for Plaut in $.A—The South African Engineer 
and -Electrical Review, in the course of a trade article, states that, 
M electrical plant and supplies, reporta received from 
public bodies all tend to indicate that there is still а shortage, and 
that plant on order for very long periods has not yet been delivered. 
Moat of the leading municipalities are not only unable to give 
expended supplies of electricity, but are still, with difficulty, coping 
with the existing demand with no reserve for emergencies, With 
regard to electrical goods, the market has been glutted with 
certain lines, such as lamps, which were ovzer-imported in 1918 by 
speculators, but in, most lines, such as heating and cooking 
apparatus, telephones, conduits, &., supplies have been at times 
unprocurable at any price. One municipality reports finding it 
cheaper to use high-pressure steam pipe than ordinary electrical 
steel conduit. Apart from the difficulty of getting delivery of 
machinery against old contracts, it has been found almost impos- 
sible during the year to place orders in the United Kingdom. In 
spite of the adverse rate of exchange, America has taken practi- 
cally every iurportant order for large plant owing to the apparent 
inability of British manufacturers to quote firm either for delivery 
or price, At the present time public bodies are faced with the 
choice between paying what seem prohibitive prices and turning 
down all schemes for extended activities. 


Trade Discounts in Canada.— The following extract 
from the Electrical News (Toronto) shows that a question which 
is agitating retailers in thie country is equally acute in the 
Dominion :—" Sell electrical appliances as they do postage stamps." 
The manager of a large central station company has just written 
us regarding the retailing of electrical appliances through hard- 
ware and drug stores. It is typical of many such expressions of 
opinion which one hears on all sides, This manager writes: It 
isa crying shame the way wholesalers, distributors, &o., sell elec- 
trical goods to hardware shops, plumbing shops, tinsmiths and 
others not in the electrical business— even to consumers—at the 
same discounts given to bend fide electrical shops. These peop'e 
then sell those goods as a side line at practically nothing above 
cost, as а drug store sella postage stamps, simply to attract the 


public. This results in the public getting the impression that the | 


electrical shops are charging exorbitant prices. Furthermore, the 
hardware men and others frequently have below-standard goods 
foisted on them, whose poor quality eventually does an injury to 
the electrical business as a whole. What is needed is co-operation 
between representatives of all electrical men, from the manu- 
facturers down to the retailers." 


LIGHTING AND POWER NOTES. 


Aberdeen.—PRoPosED EXTENSIONS.—At a meeting of 
the Electricity Committee on December 22nd, a scheme for the 
extension of the electricity works was examined. The proposals 
comprised the installation of a 10,000-kW turbo-alternator at a 
coat of 477,000; two boilers with economisers, forced and 
induoed-draught apparatus, &c., £60,000; two motor converters 
of 1,000 and 1,500-kW capacity, £18,000; high and low- 
pressure switchgear, Ко, £10,000; a 60-ton electrical crane, 
£6,400 ; and necessary alterations and extensions of buildings at 
an estimated cost of £20,000, making, with allowance for con- 
tingencies, a total of 2 210,5 40. The Committee was inclined to 
approve the suggestions, but decided to make further investigation 

ore finally sanctioning them. 


Acerlogton.— ExTRENSTONSs.— The following items are 


inoluded in the scheme of extensions laid before the Electricity 
Committee, involving the expenditure of £150,000 :—Engire 
house: 5,000-kW turbo-generator, condenser and auxiliaries, 


foundations and flooring, steam exhaust and water piping, · 


switchgear and cables, two 1,000-kW rotary converters and 
switchgear. Boiler-houze: Four 25,000-10. water-tube boilers, 
auperheaters, economisers, stokers, and coal-handling plant, boiler- 
house alterations, foundations and ash tunnel, steam feed and 
blow-off piping, valves, &c,, two feed pumps and connections, The 
report has been adopted. The Electricity Commissioners are being 
asked to sanction the loan. 


Australla.—SyDNEY PLANT OvERLOADED.—The out- 
spoken statement made by the city electrical engineer that the 
Council was responsible for tbe over-loading of the power house 
because of its persistent refusals to get him the plant he asked 
for, was borne out by a report from the Electric Lighting Com- 
mittee, presented to the City Council. The report stated that an 
accident occurred on October 12th to one of the turbo-alternators 
at the power-house, which resulted in the stripping of the high- 
pressure blading of the turbine. The temporary loss of this 
machine placed the department in a serious predicament, The 
defective blading had been cut out, and work was being carried on 
day and night to get the machine into service again, It wa. 
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hoped to replace the blading from spare b'ading in stock... The 
machine was one of the older sets, and was getting. into very bad 
condition, “The condition of this set,” the report concluded, 
"and the accident which has occurred emphasises the urgency of 
installing new plant to relieve this plant as quickly as possible. 
Daily Telegraph (Sydney). E ЕТИ "n 

Сол SHORTAGE.—The city electrical engineer has informed 
the Council that it is impossible to generate electricity economi- 
cally until a coal mine is purchased, The Council is, there- 
fore, inviting offers of  coal-bsaring properties capable of 
supplying at least 6,000,000 tons, and also of controlling interests 
in other mines. | о — ум 

The fall in metal prices and the extension of the shipping 
strike are affecting all the dove-tailed industries and seriously 
reducing employment. Victoria and other States are unable 
to obtain supplies of coal from Newcastle, and are on the verge 
of a coal famine. The Federal Government has prohibited 
the use of gas and electric light and power except within severely 
restricted hours, while the Railway Administration is preparing a 
35 to 50 per cent. reduction of the train services. Melbourne is 
threatened with the suspension of all tramway traffic after sunset 
and on Sundays.— The Times. ba d ME DNE 


Barnes.—Loan.—The Urban District Council is apply- 
ing for sanction to a loan of £10,000 —the estimated eost of mains 
and services for the ensuing three vers. 


Birhenhead.—W ATER PowER.—À scheme to ‘utilise 
water from the town's reservoir in North Wsl a to generate 
electricity is being considered by the Town Council, says The Times. 
Ten million gallons of water are released daily at the reservoir, 
and it is proposed to use the water power to generate electricity, 
which will be conveyed а distanoe of 40 miles to Birkenhead and 
Wirral by means of an overhead transmission line. | 


Bentley (Verk).— Housmd | SCHEME.—At a meeting 
of the Bentley-with-Arksey District. Council recently, minutes 
approved included the prospective lighting by electricity of 
houses at Arksey. Inquiries had been made of the Doncaster 
Corporation, and quotations were considered. It waa decided to 
ask the Oorporation to undertake the wiring from the sub-station 
to the houses, and that if it declined, the Housing Commissioner 
should be asked to allow the cost of wiring to go for subsidy as 
part of the housing scheme. In default of any concession from the 
Corporation, Mesars. Barber, Walker & Co. were to be asked to 


estimate for supply of elestricity. It has since transpired that 


Doncaster Corporation is reconsidering the matter. ; 


Bingley.—Loan.—The District Council is applying fo 
power to borrow £1,500 for the provision of further new electricity 
mains and services. 


Birmingham.— Necessity FOR ExTsnsions.—Owing to 
financial stringency, the Finance Committee, in a special report to 
the City Council, stated that it could not at present authorise 
further expenditure on housing schemes or upon the recently- 
sanctioned extension. scheme of the Eleotrio Supply Committee. 
The Electric Supply Committee urged the imperative necessity of 
putting the extension scheme in hand, It pointed out that the 
erection of the first portion of the Nechells works, with a net 
plant capacity of 30,000 kW, was authorised by the Council on 
July 31st, 1918. Although efforts had been made to press forward 
with the works, the plant would not b3 ready for service until the 
autumn or winter of 1921. The department had had to impose 
certain reatrictions on consumers, and it had upon its books 3,500 
applications for supply, including large and small works, business 
premises and private houses, but it could not, with its present 
limited plant capacity, deal with new business. Various messures 
had been taken by the Committee to alleviate the difficulty by 
temporarily supplementing the sources of supply, but it had proved 
impossible to provide adequate facilities to meet the requirements 
of present and prospective consumers, The report further pointed 
out that the existing plant was working to its full capacity, and 
that when any breakdown occurred the remaining plant had to be 
overloaded, or the supply curtailed, This state of things could not 
continue indefinitely, and the Committee recommended that it be 
authorised to proceed with the scheme at once. 

U.S.A. LoAN.—The possibility of the Corporation having to 
consider the raising of a loan in the United States of America is 
foreshadowed in the report of the Finance Committee which was 
presented to the City Oouncil on Tuesday last. ''If further con- 
tracts are to be entered into, such as those for the new electrio 
power station and the housing scheme, the treasurer advises that 
such а step may be necessary," says the report. 


Bra zll.— WATER Power.—A concession was granted in 
1907 to an American firm for a hydro-electric plant on the Para- 
guassu River, says the United States Consul at Bahia in his latest 
report. The concession was later transferred to the Companhia 
Brazileira de Energia Electrica, a subsidiary of the American firm. 
A natural fall on the Paraguassu River has been used to generate 
5,000 h.p., and it was hoped at the time of writing that the plant 
would be inaugurated during the latter part of 1920. The company 
will supply the city of Bahia with light, as well as power for the 
tramway system. It also expects to supply power to a number of 
the local manufacturing firms and sugar refineries, thus reducing 
the demand for coal and fuel. е 

A hydro-electric plant was recently inaugurated by the Companhia 
Valenca Industrial. It is built on the falla of the Una River, 
and besides supplying power for the textile factory of the above- 
mentioned company, it will supply the city of Valenca with 
electric light. | 
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VERITYS 


ENGINEERS, 
WORKS: ASTON, BIRMINGHAM. 


p 


COMBINED SWITCH AND STARTER. 


Specially suitable for mounting direct 
on machine too!s, or where space 
is limited. 

Pedestal Ammeters fitted on the top 
when required. 

Fuses can be either Handle Pattern 
(as shown) or Home Office Bridge 
Pattern. mE | 

Starter Covers: Either totally enclosed 
or radial slotted pattern. 


Sizes: 1—10 H.P., 100—500 volts. 


LONDON : POS BIRMINGHAM : BRISTOL : MANCHESTER : 
31, King Street. Phoenix Chambers, 59. Hardman Street, 
Covent Ga en, W. C. 2. Coimore Row. Victoria Street. Deansgate. 
GLASGOW : LIVERPOOL : 


81. - | 518. 
A. 116. Waterloo Street. Royal Liver Buildings. 


. 
— —— 


To fully appreciate - 
the superiority of 
„Tucker Switches, 


AND WHY THEY COST MORE THAN OTHER MAKES, 
YOU MUST REALISE THE EXCEPTIONAL COURSE OF 
THEIR MANUFACTURE——THE STRINGENT TESTS AND 
EXAMINATIONS THEY ARE CONSTANTLY BEING SUB- 
JECTED TO——AND THE LONG-STANDING REPUTATION 
“TUCKER'S” HAVE FOR TURNING OUT NOTHING BUT 
THE VERY BEST. “TUCKER” SWITCHES [OST VERY 
LITTLE MORE THAN OTHER MAKES——TRIFLING IN 
COMPARISON WITH. THE INCREASED VALUE, AND USERS 
HAVE A SENSE OF RELIABILITY, FOR WHICH OUR 
REPUTATION IS THEIR GUARANTEE. 


J. H. TUCKER & CO., E? 


: SWITCHES, ACCESSORIES, IRONCLAD GEAR, SWITCHGEAR, 
Kings Road,. 


- . Tyseley, 


INGHAM. 
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DIESEL ENGINES 
IN STANDARD SIZES 
121-1,000 B.H.P. 


The following engines can 
be delivered immediately: 


121, 25, 371B.H.P., 550R.P.M. 


50, 75 » 550 , 
50,100,200 , 275 „ 
65,100 «4, 300 „ 
250 „ 250 „ 
300 214 „ 
380 „ 250 „ 


POLAR DIESEL ENGINE. £0 B. H. P., 275 R. P. M. 


ATLAS DIESEL COMPANY, LTD., 


35, SURREY STREET, LONDON, W.C. 2. 


Telegrams: ** DIESELMOT, LONDON." Telephone: CENTRAL 9067. 


WORTHINGTON 


| COOLING TOWERS 


Natural or Forced "— Steel or Re-inforced Concrete Shell. 


сеу. ЕЕЕ 


COMPLETE INDEPENDENT CONDENSING 
PLANTS OF ALL TYPES 
WITH | 
ROTARY OR RECIPROCATING AUXILIARIES 
TO MEET ALL | 
REQUIREMENTS WITH MAXIMUM 
EFFICIENCY. 


Write for Special Literature. 


. WORTHINGTON - SIMPSON 
V LTD.. 


A Queen’s House, KINGSWAY, W.C. 2. 


X 

tu E CI ШЕЕ h 
Telephone Nos 

4 HOLBORN 3048. 3049 апа 3020. 


ОР m Telegrams and Cab 
— — “PUMPING, LONCUN.” PUMPING, WESTCENT. ЕРЕК 


mu Works: NEWARK-ON-TRENT and LONDON. 


эб т. мә ME ð d d ĩ гыт ͤ „экс m 
Branches in the Principal Towns & Cities throughout the World 
sacha ace ac Ichi Ma iD ĩ EN LE 
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Prompt Deli very 
af 


Competitive Prices. 


We Manufacture 


Cables and Flexible Cords 


To 
CONTINENTAL, SOUTH AMERICAN and 
other FOREIGN SPECIFICATIONS, 


Particular attention Is paid te erders and 
enquiries fer EXPORT. 


SALFORD 


peo Ф MAX MANCHESTER 


Mar dé Goldsíona 
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Flexible Cords 
for 
Lighting, Heating, 
Power, Bell and 
Telephone Service. 
eee 
Cotton Covered: Wires 
or R -.-[p? 
Dynamos and Motors. 
eee 
Silk-Covered Wires. 
eee 
Enamelled Wires. 
eee 
Asbestos Covered 
Wires and Flexibles. 
e ө ө 
Shot Firing Wires. 


CABLES for Power, 

Lighting, Bell and 

Telephone Service. 
eee 

Multiple Telephone 
Cables. 
eee 


Resistance Wines, 
Plain and Insulated 
eee 
Fuse Wires. 
eee 
Telephone and 
Medical Cords. 
eee 
Automobile High and 
Low-Tension and 
Starter Cables, Brass, 
Nickel & Aluminium 
Armoured. 
" 


SECTIONAL CATALOGUE No. 105 on APPLICATION, 
LONDON OFFICE: 59, New Oxford Street, W.C. 1. 


2D GLASGOW OFFICE: Mercantile Cbmbrs., 65, Bothwell St. 
BRISTOL OFFICE: 71, Old Market Street. 
All Enquiries should be addressed to the Works. 


FLEXIBLE snarr COUPLINGS. 


Specially designed for Exceptionally Severe Services. 


Flexible. 
Resilient. 
Balanced 


for 
High Speeds. 


“UNION” 


PATENT FLEXIBLE 


SHAFT COUPLING. 


| 


Is capable of 
storing energy 
and damping 
out сус! {с 


variations. 


Ө, hen sending enquiries state Н.Р. to be transmitted, R.P.M. and nature of rive D 
ELECTRO-METALS, LTD., 


MANCHESTER : R. Millett, 30, Cross Street. 


Head Office .— 


56, Kingsway, LONDON, W.C. 2. 
Del. No. 6420 Holborn. 
Del. Address: - “Processes, Phone, London.” 


Works: STOKE-ON-TRENT. 


Tel. No.: 7772 City, 


NEWCASILE-ON.TYNE : J. R. Straker-Wilson, 3, St. 


Nicholas Buildings. 


Tel No.: 2749 Central. 
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MOULDED [n any zes 
$WITCH BASES and shapes. 
AND FILLETS. 


| CABLES 
AND 
WIRES 


Of all . - ir = D У; 
Descriotiens. — тв 
: OTHER SIZES FROM 3” ТОЙ. А JSNES, 


Send for List and Full Particulars. Any Articles quoted for on receipt of Sample or Blue Print, 


ROSS. COURTNE gd & IMPROVED SOLIDITE CO., LTD., 


ADVANCE WORKS, JEW'S ROW 


ASHBROOK WORKS, LONDON, N. enn ONDON; S.W. 18 


AN sd E 
E 1 


Е к | I [5-AMP. к Жа 
CUT-OUTS, DOOR CONTACTS, BURGLAR ALARMS [0° Case, Asbestos rite, 


Bow and Oblong. Heavy Fittings. 


С THE SWIFT ELECTRICAL, LTD., 


Phone: Regent 6084. 6, CORK STREET, OLD BOND STREET, LONDON, W.1. * вусто, Reo, 


BETTERWAY SPECIALITIES. 


£1 6s. Sd. 


Your WHOLESALER | | 


Can supply these excellent Fittings at the 
following prices :— 


12" Complete with Chains and Ceiling Rose, &1— 6—8 
14" 97 57 99 1—1 4—O 


16" 97 FT] ET 1—19—0 
| 3 ft. over all. 


SILK FLOUNCE — SILK LINED — BEAD TRIMMED 
in 
Light Red — Dark Red — Rose — Green — Gold — Blue. 
OXIDISED COPPER — SATIN BRASS ог ANTIQUE 
| — BRASS FINISH. —— 


ILLUSTRATED CATALOGUE ON REQUEST. 


SOLE MANUFACTURERS : 


EXCELSIOR уш MANUFACTURING CO. (Dept. A.) v aft r. 
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| wy ГА that extra length of Chimney Stack 


* 


may we point out that to produce Draught 
by that means requires 20% to 25% of the 
total heat units in the fuel. 


But with the 


Induced Draft System 


Rus the running cost would not exceed 17% to 2% 
of the total steam generated. 


This system is positive; it is absolutely independent of atmospheric conditions; low grade 
fuel may be used,-and the waste heat going to atmosphere reduced to a minimam by 
means of superheaters and economisers. 


LET US SEND YOU PARTICULARS. 


DAVIDSON & CO., LIMITED, 


Sirocco Engineering Works, 
BELFAST. 


б * 
* ГА РӘ E ы —— — o à ~ 


We put this up to a man the other day. 


) 
Не had asked us а question, “ What would happen to.” 
the ‘Crabtree’ Switch, IF the spring should break? 


In reply, e placed two switches before him. We 
told him that on one of the switches we had speci- 
ally fitted а broken spring, and we asked him by 
trying the switches to pick out the particular one, 


He gave it up! Simply because the spring ор tho 
“ Crabtree ” Switch, is carried on a central sup ; 
porting pin, which holds it up to its work in the 

| Lr unlikely event of Breakage: 


Po We further pointed out how „ 
; “TF” in his question. He was evidently thinking 


J A | C RAB E 01 TD of the ordinary grasshopper springs, as frequently 
e i й G C . L Ж used in tumbler switches, which break after a few 


MANUFACTURERS N b: EAD OFFICES thousand operations. Orabtree Switch Springs 
AND QUICK EX Zo | FAND WORKS. have been tried on mechanical test. over three 
TUMBLER SWITCHES] BR UA million times without sign of breakage. - a 


hne: 612. Walsall. 


агата т Пшшт бй, | — 
| | i 
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E | 
PLEASE NOTE OUR NEW ADDRESS : | | ; 
| p PLEASE NOTE OUR NEW ADDRESS L 
CRYSELCO. z 
| VERE HOUSE, и 


67, Borough Road, London, 8. E. 1 | 


(One minute from Borough qnd Elephant & Castle Tabe Stations). 
'PHONE: HOP 5318. 


A. VEREY & CO., Lid. 


TELEGRAMS: "'Verelecco, Sedist, London.” 


— à WRor ONE ACCOUNT 


All-British Lamp Company, For all your Electrical. Requirements ? 
CO LIMITED LAMPS АЕ Britannia, etc. 
CRYSEL 9 iy RADIATORS :—Revo, Belling, Arora, Angelus. 


ELECTRICAL ACCESSORIES :—Conduits, Casing, 


Kempston Works, | Cable, Bells, Insulation Material, Fittinge, Glassware 
Holophane Watertight Fittings, Ironclad Switchgear, 
BEDFORD. Telephones, Screws, etc., etc. 


SIMPSON, BAKER & Co., 


CARDIFF : 4, St. Augustine’ s Place, 


a.: C. Kempston.” Telephone ; W7 Bedford. 
| ! 29a, Bute Terrace. BRISTOL. 


Benham & 0018, q 


LIMITED, 


64 & 66, WIGMORE ST., 
LONDON, W.1. 


— . — 
Makers of 


| Fare — 
preis. 


(РАТЕНТ.) 


— 


The illustrations show two commercial 
types of Electro-Vapour Radiators, 
the left-hand being a design of apparatus 
used for shipboard purposes, while 
on the right is an “ Electro-Vapour " 
Radiator fitted with three-heat control, 
and provided with full mechanical pro- 
tection against injury and dampness. 


Ф 
Ф 


Also 
All Descriptions of 


ELECTRIC COOKING APPARATUS. 
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“BANQUO” 


REGISTERED. 


AS SUPPLIED. IN LARGE NUMBERS TO 

ARSENALS, DOOKYARDS, EXPLOSIVES 

FACTORIES, CHEMICAL WORKS, 
FACTORIES, &c. 


We would WARN our Friends against Unsatisfactory 
imitations ef ** BANQUO " Switches and Plugs. 


(REGISTERED) 


WATERPROOF COMBINED 
INTERLOCKING 


PLUG and SWITCH 


in 5 and 10-amp. capacity. 


SPECIFIED BY THE LEADING ENGINEERS. 


PRICES (subject): Each. 
No. A9/10.—5 amps. Without Plug ua us 


No. A9/11.—5 amps. Extra for 8-pin Plug 
in Gun-metal Cover e. T „ 13/9 


No. A9/12.—10 amps. Without Plug „ A4/- 


No. А9/13.—10 amys. Extra for 3-pin Plug 
in Gun-metal Cover А m bee 


16/6 


Full information relating to 
these lines and numerous 
others, see our List A 105, 
free on application. 


RECOMMENDED 
and SPECIFIED 
BY LEADING | 
ENGINEERS — 


*“BANQUO” 
IRONCLAD 

ү DISTRIBUTION 

TOU SWITCH SYSTEM. 


| | Beg | di i — ME The ‘‘ BANQUO " system will commend itself to practical 

d. roce тог ig engineers as an improvement on the system of mounting a 
| l| e llle | ү! Í number of switches inside the same box as the fuseboard, 

«d | i i | and in place of straggling single units. As will be seen, the 
ET а = 3 switches are mounted on one iron base, апа this base is 

| usually fitted in proximity to the distributing fuse-box. 
These switches are perfectly fool-proof, and a comsiderable 
saving is effected in cost of wire and labour. The words 
“on” and ‘‘orr’’ are caet on the lid, and the switch handle 
is of cast gun-metal, giving a substantial yet neut appearance. 
The boxes can be drilled & screwed to suit requirements, and 
thereisample space inside cases for safety and easein wiring. 


| 
| 
| 


| 
! 
Е. 


| 
| 
| 


SINGLE Pole, 5 amps. capacity—1 way, 84 7 /- per way extra for Multiple Ways 

DOUBLE ,, 5 $3 T Pus Б: 15/- ’ „ ” ” E l Prices 

SINGLE „ 10 „ " 1, 15/-; 12/8 „ , " T » | Subject. 
32/6: 32/- m ” ’ 


DOUBLE „ 10 „. T 1 * 


буто. COMBINED DISTRIBUTION Wea A 
ida dig and FUSE BOARD. 1 , бү SUME ҮЧ: t part Dame j 
omprises a single E n Sn E Рав. Аре D 

Fuse C Ее single pole Switch with double pole IZOLEX А i | foi | 
&pacity 5 and 10 amps. PRICE per way (subject): 


List No. 


10 amp. per way 


BQ/53 | 16 


Т 5 BQ/103 | £2 3 
BQ/54 BQ10 | £2 3 8 
BQ/105 £2 о О . NAME ЖАИ) 
| BQ/i06 | £2 20 с ЖЕЙ УКЫТ en 
BQ/58 BQ/107 | £1 19 0 
СВЕ R * BANQUO ” 


SWITCH AND FUSES. 
Double pole Switch with Deuble « BANQUO " 


"IZOLEX" Replacement , 
b Fuse combined Interlocking Double Pole 
"IZOLEX"'"' 

In 5 and 10 ampere capacity. SWITCH AND PLUG, with 


Double Pole Replacement Fuses. 


ard 


No. A8/61. Capacity 5 amperes. Itable to 250 volts. 
L Pd CHESTER Ltd. Price 28 - AR'3] н Б аше ев. EZ 16 6 
ONDON ; No. А8/71. Ca ty 10 amperes. 1841. 10 : £3 2 6 
t ‚А! A pacity I Ax 11. " 10 "n ve = 
OFFICE: 59, New Oxford Street, W.C. 1. Price 38/- АВ 51. j 15 3 ES 16 O 


GLASGOW 

| FFICE : Mercantile Chambers, 65, Bothwell St. ; 

BRISTOL OFFICES 71. Old Ма Shot aisi Rll Prices subjectp pto Trade Dig ро зд ©. ____ 
e—a NE ET 


All Enquiries should be addressed to Manchester. 


The "LESCO" Lamp- 
holder opened out to 
show its interior. Note 
the straightforward de- 
sign—¢ord- -grip which 
really grips, and the 
simplicity which lifts it 
tight above every other 
holder. 


2 of "LESCO" In addition to the 
eee from THe BÜN Holder the UI. OD 
Е800' 
eee Bees TES 
АНАМ in i" and 
Wholesale) Ld.. London, Ti 4 “ 


THE ELECTRICAL REVIEW SUPPLEMENT. 


The one outstanding feature of the “LESCO” 
Lampholder is its extreme simplicity of design 
—a simplicity which immediately cuts wiring 
time down by half, and ensures a far higher 
efficiency and greater satisfaction in every way. 


The “ LESCO ” Lampholder features the following: 
A Shade LOCKING RING that fastens from 
the OUTSIDE- rapidly and firmly fixed in posi- 


tion by a single turn on a worm fastening, and 


REVERSIBLE for thicker shades. 


No Shade Carrier Ring that needs laboriously 
screwing up into position—the sbade being 
carried on shoulder of lower part of holder. 


No primitive and obsolete little bits of wood 


called а "Cord Grip," but a СОКО GRIP that 


needs no cutting away, and will successfully 
withstand a pull of 60 lbs. 


Has а Bayonet Joint Connection ONLY = no 


tiresome screw-threaded parts to' get crossed. 


and stripped or cause trouble and delay. 


NO SPRING PLUNGERS. Solid fixed contacts. 


—one main spring giving a constant and uniform 


pressure. 


A sample “LESCO " Lampholder will quickly emphasise its extreme 
simplicity and marked superiority, and we invite you to send for one 


for the purpose of fully testing the ' LESCO " claims. 


LESCO LIMITED, 


LLOYD'S BANK BUILDINGS, King Street, MANCHESTER. 


LONDON OFFICE . 
SHEFFIELD . — 
SCOTLAND- - - - 


Nathan & Allen, 25, Victoria Street, S.W. 1, 
- Mylan & Smith (Engineers), Ltd., 10, East Parade.. . 
- A. C. Borthwick, 149, St. Vincent Street, Glasgow. 


— ап: | pholdermmmm 


(HOPE'S рп PATENTS). 
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HOPE'S PATENT 


| Iuvent | | 


REGD. TRADE (REGD. TRADE MARK) 
Power Centre Distribution Boards 


Are unrivalled for 
Extensive Plants. 


We have devoted special study to the 
full requirements of extensive plants, 
and to-day our facilities both for 
the manufacture and erection of large 
installations are unsurpassed. 


We invite your perusal of a few FLUVENT 
features and your application for complete information. 


Bailt ap on the Unit Principle (British Patent) with 

standard “ FLUVENT " Switch Fuse for outgoing | 
circuits. Incoming circuits taken in either through . 

links, large FLUVENT ” Switch Fuse or Oil Switch. 


АП * FLUVENT"' Switches are mounted on mica- 
covered steel rods—have parallel break—guaranteed 
to stand 3000 volts to earth for five minutes and 
give an insulation test of 50 megs. 


Strongly made of mica, steel and china only, with all 
moving parts fitted with lock nuts and split pins. 


All joints between Unit System bus-bar chambers 
and switches are watertight, the connections passing 
through cast-iron joint pieces. Extra units canedsily be 
added from time to time merely by moving end covers. 


Ph tographic reproduction of part of a large 
VENT” installation. Note the ample 
clearance provided, and accessibility toall parts 


PARMITER, HOPE & SUGDEN, LTD., 


HULME ELECTRICAL WKS., MANCHESTER. 


London Office : 25, Victoria Street, S.W.1. Scotland: A. С. Borthwick, 
149, St. Vincent Street, Glasgow. North-East Coast: J. C. Gledson & Co. 
48, Blackett Street, Newcastle-on-Tyne. 
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“LIVERPOOL” 
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6, Sholebroke Mount. 


NEWCASTLE-ON-TYNE : 
ROBERT BOWRAN & Co., Ltd., 
St. Nicholas Buildings. 


GLASGOW : | 
A.-& J. M'CULLOCH, 
140, West George Street. 


| IRELAND : 

| | F. A. PORTER, 
LIVERPOOL ELECTRIC CABLE CO, LTD, “|, ber, Sue, nn 
| Head Office & Works: LINACRE LANE, BOOTLE, LIVERPOOL. 
V Telephone No. 542 Bootle. Telegrams : “ Concentric, Liverpool." 


è 
„„ 


e MATERIALS 


MIT PRESSPAN 
dis d Зм | AMIANITE 
eu A € m M UU a 
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ЧМ aufm: и 
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" MICANITE 
X ie Ша. 
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n *bJNSULATING- 
FORME MATERIALWO 


SWITERLAND) 


RAPPERSWIL 
(SWITZERLAND) 


БИДИН LT 


RKS — ТНЕ ELECTRICAL BRANCH 
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The Ideal Electric Cleaner 


which sells at sight. 


Why not show the “Electrolux” Cleaner in 
your winuows? Sales are sure to result, for 
this, the neatest of suction cleaners, make 
an irresistible appeal to housewives. It is so 
compact. The dust-bag is enclosed within the 
body. There are no revolving brushes or other 
mechanical attachments to wear out carpets and 
fabrics. Dirt is removed by powerful suction and 
the pile restored, for the 


“ELECTROLUX” 


renovates as well as cleans. 


we 
M 


DAE — 
Б - — 


The illustration shows the easy carrying position 
Аз these are the most efficient which is quickly changed to the floor position. 

of low-priced machines on the 

market you should avail yourself 

of oar offer of a sample Cleaner Every demonstration secures a sale. Write to-day. 

on special terms for demonstration 

purposes. Ask us for particulars. 


— Z ELECTRIC LAMP & SUPPLIES CO. Ld., 


BIRMINGHAM: 8 CHURCH STREET. 


COLMORE ROW, 73, Newman Street, London, W. 1. 
DUBLIN: 5, SOUTH ANNE STREET, Telebhone : Telegrams: 
BMSTOL: 59. VICTORIA STREET. Bere (4 lines). " Zedellum, 'Phone, 


599099900060000000090900000 00000 


Illustration of a 5000 
KW. pure Reactlon 
Parsons Turbo Alter- 
nator, three - phase, 
5600 — 7000 volts, 
50 periods, speed 
3000 fl. P. . 


C. A. PARSONS & CO, Ltd. 


HEATON WORKS, NEWCASTLE-ON-TYNE. 


London Office: 8, Victoria Street, S.W.1. 
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` Ж High & Low Voltage. 
OD iz 100 W. - 8/6 
б oie -5 
КА EU 
LAMP CO. [ ть. 30 w. {High voltage 5j- 
wens un. ee А 


Mead Office & Werks: WINCHELSEA ROAD, HARLESDEN, N.W. 


Efficient and Reliable for 
Every Trade Condition. 


IN S TYPES, 


Protected — Ventilated—Totally Enclosed— Pipe 
Ventilated and Rainproof. 


ENQUIRE NOW 


Telephone 499 Halifax. 


WRIGHT MOTORS Ltd. 


CENTURY WORKS 


London & Midland Agents : S. G. Leach & Co., 26-30, Artillery Lane, E.C. 


4 
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STELLA LAMPS 


EFFICIENT 
ECONOMICAL 


RELIABLE 
LASTING 


A Trial will Gonvinoo. 


BRITISH MADE. 


| — 
1 


\ 


— ьаьанананинь — кке —— —ñ—ä— — a аларны алина йыны н наны налы аайы н нии ир ы 
— — — ee — — ——— — — 


are the "Right" 


. Motors for 
You. 


Telegrams: * MOTOR." Halifax. 


HALIFAX 


r. Bl. 
1 


— 


— , § §—·ÜO—“[“ . . xxx! 7777... ————— ааа ааа 
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Would You 
Blindfold Your Workmen? 


F course not. Yet are you sure that your 

employees are not working at times with what 
practically amounts'to a partial blindfold through 
incorrect lighting ? | 


Thousands of avoidable accidents occar every year in 
Workshops and Factories due to incorrect lighting. 
Tests show that Benjamin Industrial Lighting instal- 
lations mean a reduction of 25 per cent. in accidents, 
an increase of 12 per cent. in production and 25 per 
cent. less spoilage. 


Many of the foremost factories have proved that, for them, Benjamin 
Industrial Illumination has made working conditions safer and more 
pleasant, raised morale, decreased labour cost. Result: fewer 
accidents: greater production ; less waste. 


WHOLESALE 


DISTRIBUTORS— Without obligation our Illuminating Engineering Department will work 


with your contractor, engineer or architect in planning an economical 
THE EDISON SWAN and eficient tilumination installation for your particular ficit. 
ELECTRIC Co., Ltd. 


. ENGLISH ELECTRIC 
AND SIEMENS SUP. 
PLIES, Ltd. 


THE GENERAL 
ELECTRIC Co., Ltd. 


METROPOLITAN- 
VICKERS ELECTRI- 
a, INDUSTRIAL LIGHTING 
e 
SIMPLEX 
CONDUITS, Ltd. 


Advert:sement of The Benjamin Fiectric Ltd., Brantwood Works, Totten ham London. [f 
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CANADIAN ELECTRIC. VAGUUM CLEANERS, 


Pistol Grip with 
Push Button Switeh 
- x Patented 


b LARGE STOCKS READY, 


Adjustable Hooks 
for Cabl 


Toe including 


 00-VOLT AND HIGH PERIODICITY 


Dani oe Cable : 
Patented. Machines. 
Empty from 
end. 
Motor Attachment Plug ` 
an SPECIAL DEMONSTRATION 
LY WEEKS 
LY 1/6th H.P. 
d NOW BEING ARRANGED. 
I — . ß 
G- Blade Steel Fan | 
Clamp holds | ER Mesue The PRICE of CANADIANS is 
Dust Вак to Cleaner ; jj 
Adjustable Rear Roller i Lih: , ка 2, T2 deem 4 


to Drive Brush 


Pressure 
MET р Spring— 
p 2 27577 — A A Force 
; ж ~~ back to ; 
Roller in Nezzle . ee. e remove 
' = AED e Brush 


Friction-driven Bristle Brush Subject to very liberal discounts. 


for picking up lint and thread Б 
X-Ray Cut shows Special VAS found exclusirely en Canadian Cleaners. 
Send a postcard for particulare to— 
NWA PiIER-EIMBER, LTD., — 
LONDON : BRADFORD: : 
109, Gt. Portland St. St. George's Hall. 135, Bath St. 


CUTTING MOTORS 


DIRECT CURRENT 1i ro БО Н.Р. 


LOW VOLTAGE 
DYNAMOS. 


SMALL LIGHTING 
DYNAMOS. 


DELIVERY 
STANDARD SIZES  . 
FROM STOCK. | 


— — — 


CUTTING BROS., LIMITED, 


" CUTTING, STAMFORD." PARK WORKS, 


ESTABLISHED 


STAMFORD, 27 YEARS. 


ENGLAND. 


Telephone 12. 
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The modern method 


of applying paint 


* — 


PUT 
ALAL 


GOW S 
KAX е5 to large or intricate 
| 4 surfaces. 
A device which enables an | | HE “5РВАСО” Pneumatic - 
ordinary screw to hold in any material. Painting Outi operated by a 
: ndy man will cover / to 
Аа incalculable boon for fixing all kinds of Electric or Gas Fittings, Wiring, times as much surface as a skilled 
Cables, Conduits, Switches, Ceiling Roses, Fuse and Connectien Boxes, hand bruh paniir in к ише ume 
р е . © expensive paint brushes. o 
Brackets, Telephone Apparatus, all Switchboard and Installation work fer waste of paint. Thickness of coat 
Light, Heat os Power. can be exactly ous: and paint 
| -— remains in perfect condition in air- Illustration shows a 
By the we of Rall. aue а irm hold is obtained in PLASTER, BRICK, tight container. completa ШГ Com 
CONCRETE, CEMENT, MARBLE, SLATE, STONE, TILES, prising portable Air 
GLASS, METAL, &. The Spraco' Paint Gun and inter- Compressor, Paint 
changeable nozzles, will handle almost Container and 
No damage ie done to the walls. any paint on any surface. Paint Gun. 
The Plug is invisible when in position. | 
No skilled handling required. TENES Write for particulars to— EN 
Th Plug for Tiles and Glazed cks. E 
V MACHINERY DEPARTMENT, 


MILLARS’ TIMBER & 
Manufactured to take ull size Screws. Fixing reduced to a minimum 
5 time and expense. TRADING CO, LTD., 


Pinners' Hall, 


A SMALL OUTFIT SAVES POUNDS. London, EC. 2. 


Complete Outfit Í MILLIONS тей by GOVERN: Mechanics Outfit! 

Comprising all size ME AUTHORITIES including No. 8 size 
Plug | Adgiralty, War Office, G.P.O. x 

J Ц y Moved { ing Railway Cos., and the principa! S0 Fat rere 
чириб i cal Fi See t for 
' Ba £2. i uilding and Electrical Firms. Aker A » | 


THE RAWLPLUG CO, LTD., 


Lenthall Place, Gloucester Road, 
SOUTH KENSINGTON, S.W. 7. 


Tel: Kena, {$92 


ADAPTORS, 


BELL PUSHES, PEAR PUSHES, 
ROSETTES, 


and other 


TURNED WOOD ACCESSORIES. 


T. & L. M" PLAIN LATHE. 
8 in. swing. 32 in. bed. 14 in. between centres. 
in. diam. through draw-in rod. in. hole in : pindle. 


Order now for 
\ PROMPT DELIVERY. 


3 Е 
ТЕМ. ВЕМСН LATHES | | ——————— —— 
„„ i DURAND FRÈRES (France). 


ба Enatisa built tool of the highest accuracy the T. & L. M. 
к A aad aki оја А ЕЕ and bed which makes it unusually ; | Т 
А : » ate, 
lt is specially suitable for instrument. electrical, clock and light — jy; Sole Representative ! 
room work and for the manufacture of small parts in quantities. 


Asa good example of its rigidity, a 6-in. di 1 disc can be 
turaed on th gidity, а Cin. diam. steel di: : Ы © О 
Shen име eher with «ne cut хл in. deep without the в L G g 
ere is a use for a T. & L. M. Lathe in every factory. k 7 
ASK FOR 24.РАСЕ CATALOGUE T. L. M. . È 45, Great Marlborough Street, 


Charles CmurcHiLL & Со LIMITED 
13. LEONARD STREET. LONDON Е С. 2 


See 
* ` MANCMBESTER. SAS. 
^8TLE - ON- TYNGE BRISTOL. LEROS. осал 


LONDON, М. 1. 


Telephone: Regent 2460. 


ʒñl; A ыыы ш ! 
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Coal and Ore 
| Handling 
Plant 


Grab Transporter unloading coal from 
barges to store heap at 200 tons per hour. 


Ease and rapidity are two attributes to the Grab 


Transporter made by the Fraser & Chalmers 
Engineering Works. Other factors which have led 
to their general adoption by large industrial concerns 
are the time and money-saving factors. The Fraser 
and Chalmers Grab Transporter is a notable ex- 
ample of British Engineering superiority both in 
design and construction, embodying as it does all the 
latest ideasand practice. Large numbers of Plants 
have been built by us for handling and conveying all 
kinds of materials and are now operating with the 
most successful results in various parts of the world. 
Our wide experience is at the disposal of intending 
purchasers of such equipment. 


Illustrated Bulletin on Application. 


FRASER & CHALMERS ENGINEERING WORKS 
— (. 


PROPRIETORS : pc 


THE GENERAL ELECTRIC CO. UFO 


ERITH KENT V LONDON OFFICE 


67 QUEEN VICTORIA ST. E.C.4 
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apr THE NIFE LAMP 


ann AER ALINE, UNSPILLABLE ACCUMULATOR. 


_ MADE OF LASTS A LIFETIME. ` 
STEEL THROUGHOUT. LS d 
20 HOURS' 
BRILLIANT LIGHT ON 
ONE CHARGE. 


CONTAINS NEITHER 
LEAD NOR ACID. 


This lamp contains one of the wonderful NIFE., accumulators that have proved so successful for Miners’ 
Lamps, and for use in factory, garage or home, it is the very best obtainable. It is the only lamp 
m the world that will not deteriorate while standing idle through the summer—the NIFE, cell 


lasts for ever. There is no loss of current when the lamp is out of use 


DELIVERIES FROM STOCK. 


BATTERIES LIMITED, REDDITCH. 


ee бааа — 


д a Y 


= = 
ШШЩ. и s S | 


f A fine Jhat Leads с^ 
ыш | Surther Sales 


^ 


eee 


UMEROUS are the instances where retailers have retained 
Tur — 79 the patronage of customers on account of the satisfaction 
obtained from their first purchase, which was a Princess 
Electric Iron. We think no better evidence regarding value | 
ELECTRIC IRON could be offered from the customer's point of view. == el 
Weight - 6 w The trader s interest is just as well cared for. First, there isa direct | | 


: | fit, which is substantial. Afterwards there are gains derived / 
Voltage 110 ог 220 bam the Кш 5 of satisfied users of Princess Irons. 


Price 3 0 / - Retail FORWARD Let us send you our attractive trade terms. 


The Cooper-Stewart Engineering Co., Ltd. | / 
11, BROAD STREET, BLOOMSBURY, LONDON, W.C.2. y, 


СД? 


С 
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Little Glant Electric Tools incorporate 
features of construction the result of 
twenty-five years’ experience. Judge 
their superlority on your work by 
actual test. 


Powerful, speedy, vibrationless, de- 
pendable—and equipped with the most 
ruggediy built Electric Motors to be 
found in any line of Portable Electric 
Tools made ! 


Size No. 3B. : — 


THE CONSOLIDATED PNEUMATIC TOOL 00., LTD. 


EGYPTIAN HOUSE, 170, PICCADILLY., LONDON, М. 1. 
Teleg. Add.: “ Caulking," Piccy, London. Works: FRASERBURGH, SCOTLAND. Telep. No.: Gerrard 8215 (8 lines). 


CONNOLLY BROTHERS, 


Late with CONNOLLY BROS, Ltd. (in Liquidation), 
ADHESIVE TAPES & INSULATING MATERIALS CO. 


js not only PERMANENTLY 
ADHESIVE 


INSULATOR. 


Address all Correspondence to the Sole Manufacturers :— 


ami Ios; 68, St. Stephens St, SALFORD. 


PETER LI N D & CO. Designing Engineers and Contractors 


FOR ALL TYPES OF я 


REINFORCED CONCRETE 


STRUCTURES. 


ENQUIRIES INVITED FOR 
POWER STATIONS. FLOORS, BUILDINGS. 
STORAGE BUNKERS and TANKS. 
COOLING PONDS and TOWERS. 
RETAINING WALLS. FOUNDATIONS. 
BRIDGES and CULVERTS. 
VIADUCTS, PILING, GANTRIES, &c., &. 


RESPONSIBILITY 
for Design and Erectlon accepted in 
all cases. 


ae наа Ee SFF 888 


2, BRUNSWICK HOUSE, CENTRAL BUILDINGS, WESTMINSTER, S.W.1 


Telegrams : Inneloclin, Phone. London. Telephone: 8746 Victoria (2 lines). 
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“ HEA TRAE "—diations | 
TITTTTELELETLLLLLTLLLLLLLLELLELLTL itt 


Опе | | The critical, sceptical, fastidious man is the 
| man. to sell а “ Heatrae Fire to. He'll 


Н dn d re d . thoroughly appreciate it. We number 


amongst our clients the men who are not 


" content with less than а hundred. per cent. 
Per Cent satisfaction. bu get ít with | | 


jii pU UNIUS к The * Heatrae." 


Only the finest material—the finest work- _ 
manship go into the manufacture of these 
fires—and yet the prices are competitive. 


Ask for them to-day. 


- t: Electric Fires, Ltd. :: 


J ) Dept. M. King St. 
TP PES к О А & | | e EU 
Өл do Ye | 7 | STOCKS AT—LONDO:XX. BIRMINGHAM, SHEFFIELD, LEE'DS, 


GLASGOW, DUBLIN, 6c. 
Sunrise. 1111111111111 ТИГ 
(Reg stered Design.) The combination of all that is best put together the best. 


NOTE The Sunrise Pattern is now fitted with an ingenious Adjustable Trivet Device which also forms a guard and upon 
which water can be boiled. | (List No. 200A.) 


& LICITED. 
ENQUIRIES 50 PERY: 


BUYERS 


A. WEBSTER, "SCRAP 


Great Western Railway Depot, - COPPER, BRASS, 
PARK ROYAL, _ GUN-METAL, 


TURNINGS, | ў 
LON DON. Also Bor ТРЕ 
леса N VV 001: -У 010430‘. 


TELEPHONE WILLESDEN 2378. ка: 


&c. 


VAN GELDER & VAN GINKEL, 
MAKERS, 


THE HAGUE, HOLLAND. 


OLD DUTCH CANDELABRA 


BEAUTIFUL WORKMANSHIP, 
COMPETITIVE PRICES, 
ELECTRICALLY FITTED. 


а» -^ 


. Lat) 


— 


Rire wei T 


ahy 


A 


ы 5 


Write for Illustrated Lists to British Representative : 


LIONEL ROBINSON, 
3, STAPLE INN, 
LONDON, W.C. 1. | Tel.: HOLBORN 6323. 


ARMATURE REPAI RS. 


Well Equipped Workshops and Testing Rooms for all kinds 


of Motor and Dynamo Rewinds and Repairs. 
EMERY HILL STREET. 


W.G.WALEER & CO., e 


TELEPHONE 11622 VICTORIA. 


— 
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DARLINGTON, 


Agents in: Scotland, India, Australia, South Africa, Norway, New Zealand and Elsewhere. 


Manufacturers of Electric Steel 
Castings for Electrical Machi- 
nery. Highest quality, competi- 
tive prices and good delivery. 


ALLIED STEEL MAKERS 
AND FOUNDERS, LTD. 


Works: 

Braintree Castings Co, BRAINTREE, Essex. 
The National Steel Foundry (1914), Lid. 
LEVEN, FIFE. 

Thwaites Bros, Ltd, BRADFORD, Yorks. 


Branch Offices: 
COVENTRY : 29, Hertford Street. 


NEWCASTLE -ON- TYNE : 3, Saville 
Chambers, North Street, Saville Row. 


Enquiries to Head Office : 


CENTRAL HQUSE, KINGSWAY, 
LONDON. WC. 2. 
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accurately 
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à records every 
movement UP 

8 


& DOWN from 
any distance 


Rise and Fall 


of Rivers and 
Streams. 


ENG. 


Floods. 
Sewerage. 


Ebb and Flow 
of Tides. 


Docks. 
Waterworks. 


Breweries. 


Distilleries, 
&C, 
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STERLING SYSTEM 


— .. 


AUTOMATIC INTERPHONES. 


Every Contractor who would win his Customers 
praise can rely upon the Sterling Primax" 
system of Automatic Interphones securing the 
verdict - A good job, well done," every time! 


The two instruments illustrated below are ideal for the busy man 
on account of their SIMPLICITY and RELIABILITY. 


Selecting and ringing are performed at one operation— 
merely by pulling down the lever of the line selected; even in a 
hurry it is impossible to inadvertently make contact with 
more than one line at a time. 
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After conversation is finished the act of replacing the Hand Com- 
bination automatically causes the lever to resume its normal position. 
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== ы "ERA" The New “ERA” 
x. e ein s Auta eran 
== Each ‘‘ Primax” Interphone is made throughout at the 
= = STERLING WORKS, Dagenham, Essex, by skilled 
= 5 British labour. The material used is the best obtainable 


| 
| 


ЇЇ 


= and, as every instrument is carefully tested before leaving 
our Works, it can be relied upon for Absolute Efficiency. 


DELIVERY FROM STOCK. 
Sterling Telephone & Electric Co., Ltd. 


BRANCHES : TELEPHONE HOUSE: 
NEWCASTLE-ON-TYNE: 210/212, TOTTENHAM COURT RD., LONDON, W.1. 


42, Westgate Road. Telephone No.: 4144 Museum (7 lines). Telegrams: “ Cucumis, Ox, London. 
CARDIFF : 8, Park Place. Works: DAGENHAM, ESSEX. 
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An enormous field for business 
awaits the enterprising con- 
tractor who realises the possi- 
bilities of the market for Electric 
Heating Appliances. Magnet" 
Electric Fires with their high 
radiant heat efficiency, cleanli- 
ness, adaptability and general 
saving of labour are features 
. which. only need demonstration 
to ensure sales. Display and 
demonstration are your greatest 
selling aids! Are you utilising 
your facilities in this direction ? 


The *''Ideal" 
Electric Log Fire. 


The "Ideal" Électric Log Fire 
is a wonderfully realistic imita- 
tiog of a stack or pile of burning 
tree logs. From the crevices 
representing the natural rough- 
ness of the bark red-hot resist- 
ance wires emit a pleasant glow, 
giving the cheery and comfort - 
able effect of a log wood fire with 
none of its drawbacks of pungent 
smoke or dirt from charred frag- 
ments. The “Ideal” Electric 
Log Fire strikes just that note of 
cheerfulness which corresponds to 
the average man’s idea of home. 
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Write, for Prices 


and Particulars. 


Н.О. 560. 
THE “IDEAL,” 


The GENERAL ELECTRIC co., Limited, 


Principal Showrooms and Sales Dept. : 61 ictori 
Telephones: London Wall 3600 (36 lines). т f = Victoria Street, London, Е.С. 4. 


Telegrams : “ Electricity, Cent., London.” 
Branches: Manchester, Leeds, Liver 


| : pool, Sheffield, Glasgow, Aberdeen, Newcastle, Hull, Birmingham 
Nottingham, Cardiff, Bristol, Swansea, Dublin, Belfast, Cork, Southampton, Ipswich, Edvaburgh Bande &e. 


| МИ | | | | 
net Electric Fires 
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| SPECIAL NOTICE, | 


i OFFICIAL NOTICES, PATENT NOTICES, SITUATIONS VACANT, SITUATIONS WANTED, 
[ PARTNERSHIPS, AGENCIES, ARTICLES FOR SALE, ARTICLES WANTED, ETC. 


January 1, 4924.1 


Latest Time 5 p.m. WEDNESDAY. 


d. New Copy and Alterations to Existing Trade Advertisements 
(with Blocks) should reach here 


Not 


FOR SALE. 


Advertisements are inserted under this heading at 1s. 94. per line.’ 


MOTORS, &c., FOR SALE. 


ONE Mather & Platt. 80-kw., open type, compound wound 
interpole Dynamo, 230 volt, R. P. M., complete with two 
pedestal bearings and belt pulley 21$ by 12. Quite new. De- 
livery expected ary time now. 

One 25-Kw. Robey-Hawkins Steam Generating Set, 115 volts, 
steam pressure 100 lb. per square inch. 

One 1}-H.P., 110 volt, 1,700 R. P. M., G. E. C. Shunt Motor. 


One 1-H. p., 220 volt, 1.600 R. P. M., Johnson & Phillips shunt 


wound Motor. 
One {-н.р., 210 volt, 1,345 R. P. M., Siemens Bros. shunt wound 


otor. 

One 41-H. P., 440 volt, 750 R. P. M.. series wound Motor, by 
Westinghouse. | 

One 5-H. p., 1,000 R. P. M., 
wound Motor. | 

Five 19-н.р., 440 volt, 500 to Qu R. P. u., variable speed 
Motors, Phoenix make, with Brookhirst starters. 

One 38-н.р. 400 volt, Motor, by Electromotors. 

One 165-K W., 440 volt, 375 R. P. M., Mather & Platt Generator. 

One 90-kw., 210 volt, 825 R. P. Mx. Molmes Generator. 

Two 1 Exhaust Fans, 230 volts, 30 in. blades. 

One 4}-kw. Portable Petrol Engine, by B.T.H. Co. 

One 60 amp., 110 volt, 3-bearing spare Armature. 


Tug PREMIER ELECTRICAL ENGINEERING Co., Lrp., 33, Market 


Street, Stalybridge. 4016 


FOR SALE. 


930 wk-, Siemens Bros., shunt 


PETROL-PARAFFIN LIGHTING SETS. 


FIVE 3}-xw., 110 volt, Austin Sets. 
Two 44-Kw., 110 volt, Austin Sets. 
Two 8-kw., 80 volts, Austin Sets. 
One 8-xw., 80 volts, Barlaw Sets. 
One 10-kw., 120 volts, Belliss Set. 
Government surplus, guaranteed sound. Further particulars 


from— 
Fyre, WiLsoN & Co., 31, Budge Row, Е.С. 4. 3565 


FOR SALE. 


DIESEL ENGINES, six cylinder, two and four stroke, 850, 
1,000, 1,200 н.р. excellent condition Dynamos for above 250 
or 500 volts p.c. Immediate delivery and low price. 

Also two 500-Kw. Parsons Turbine Sets, 250 or 500 volts, 
D.c., with Condenser and spare armature. 

Electrically-driven Air Compressors, 250 volts, D.C., Pres- 
sures 1,500 to 3,000 Ib. per sq. in. 

JENNINGS, West Walls, Newcastle-on-Tyne. 3547 
——————— ——— а 


GENERATING SETS. 


DIRBCT coupled Steam Generating Sets. 
One 24-Hl. p., 105 volts, D.C., 535 R. P. M. 
Two 39-H.P., 205 volts, D.C., 500 R. P. M. 


Full particulars from WESTERN ENGINEERING Co., У 


FOR SALE. 


— E 


PETROL Generating Set, comprising 40-8.н.р. Petrol Engine, 
1,000 n. y. M., opie to 90-kw., volt, compound wound 
Dynamo; or would dispose of Engine and Dynamo separately. 


8574, EumorRiCAL Review, 4, Ludgste Hill, London, Е.О. 4. 


later than FRIDAY. 


ИА 


FOR SALE.—Continuea. 


R. O'BRIEN & Co., 
Wholesale Electrical Suppliers, 
December 6th, 1920. 66, Moaley Street, Manchester. 


Telephone Nos. :— . Telegrams :— 
Central 2273 & 7500. “ Robanow. Manchester.” 
STOCK OF NEW D.C. MOTORS. 

Compare our Prices. i 

No. in | 
Stock. Type. Maker, 3. H. . Volts. m. . 1. Pulley. Rails, 
ә Enol. vent. E. C. C. 50 400/480 600 16 x10 Yes 
2 Protected. Siemens. 30 400/480 750 14 х 8 Yes 
5 Encol. vent. E. C. C. 30 400/480 750 14 x 7 Yes 
1 Protected. Siemens. 25 400/480 810 12 x 7 Yes 
1 Protected. Siemens. 25 ЧИ 810 12 х 7 Үөз 
3 Enol. vent. E. O. O. 20 400/480 850 8 x 6 Yes 
8 Enol. vent. E. C. C. 15. 400/480 1000 8 x 6 Yes 
7 Enol. vent. E. C. C. 10 400/480 900 8x 6 Tes 
2 Enol. vent, E. O. O. 8 400/480 1000 6 x 4 Yes 
13 Enol. vent. E. C. O. Б 400/480 1000 6 х 4 Tes 
1 Protected. Siemens. B 400/480 1000 6 x 4 Yes 
1 Protected. Siemens. 8 200/240 1450 5 х 4 Yes 
7 Enol. vent. E. C. C. 3 200/240 900 5 х 4 Yes 
95 Enol. vent. G. E. O. 2 200/240 1050 5 х 4 Yes 
49 Enol, vent. E. O. O. 2 200/240 1250 5 х 4 Yes 
1 Encl vent. E. O. O. 14 200/240 1000 5 х 4 Yes 
19 Protected. В.К.В. 14 200/240 1500 4 х 3 No 
19 Tot. enol. Verity 1 200/240 1600 Yes Tes 
14 Protected. Crom 1 200/240 1600 3 x 3 Yes 
74 Protected. B. K. B 1 200/240 1350 4x 8 No 
1 Protected. L. 200/240 1500 Yes No 
83 Protected. B. K. B. 4 200/240 1500 Yes No 
Protected. U. à 200/240 2000 Yes No 


4 

1, new, E. C. C., compound-wound, open protected type, interpole 
Generator, 30 KW., 220 volta, 950 R.P.M., with regulator, pulley 
and rails. | 

Brock or SECOND-HaND D.C. MoTons. 
1 Tot.enol Verity. 8 200/240 1200 6 x 31 Yes 
| STOOK oF NEW A.C, Morons. 
Vority, open-protected type, squirrel-cage, Star Delta wound 
motors, 440 volts, 50 cycles, 3-phase with pulley (11 X 6) and rails. 
Two 20-H.P., at 950 R.P.M. 


Two 131-H. P. 77 710 [T] 
One 16-H.P. „ 950 „ 777 


ELECTRICAL PLANT FOR SALE. 


Government Surplus. 


ROTARY CONVERTERS. 
ONE 660-kw., 5,000 volts, 50 cycles, 6-phase to 230 volte, p.c. 
Туле: 375-KW.. 10,000 volts, 50 cycles, 6-phase to 290 volts, 


D. C. 
Twa 1,000 -K w., 6,600 volts, 50 cycles, 6-phase to 260 volta, 


D. C. 

All above Westinghouse, complete with ¢ransformers and 
switchgear. 

TRANSFORMERS, S-PHASE, 50 CxoLas. 

Three 500-kw., 11,000/440 volts. 

One 1,900-k.v.4., 20,000/220 volts. 

Two 1,875-K.v.a., 6,600/440 volts. 

TURBO ALTERNATOR. 

One B.T.H. Turbo Alternator with Condensing Plant, 940 

K.V.A., 500 volts, 3-phase, 50 cycles. 


А.С. MOTORS. 
Two 250-н.р., 500 volts, 50 cycles, 3-phase. 
Two 250-H.P., 3,000 volts, 50 cycles, 3-phase. 
One 400-H. p., 550 volts, 50 cycles, 3-phase. 
One 400-H.P., 420 volts, 50 cycles, 3-phase. 
THE PHaNIX ELEcTRICAL Co., Lrp., 82-36, Broomielaw 
Glasgow. 2004 


— — 
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FOR SALE.—Continuea. 


— — . — 
SPECIAL OFFER АТ REDUCED PRICES. 


NEW D,C. MOTORS. 


АП shunt wound, except Cromptons, which are all 


shunt interpole, 
and Siemens 20 KH. p. and upwards are shunt interpole, and Higgs 
are shunt interpole. 
Prices include slide rails and pulleys in every case. 

Make, No. in stook, R. v. Volts. Speed. Price, 
GEC. .. „ 15 1 200/240 1000 £26 
Do, eve e — 20 2 Do. 1050 £33 
Do. eas exe 4 8 Do. 1250 £52 
Do. va ee 3 11 Do. 1350 #28 
Do. T ava 1 1 400/480 1000 £33 
Do. "e 25 2 2 Do. 1250 835 
Do. баб ate 1 71 440/480 1400 £80 
Siemens саф 3 + . 220 1070 £66 
Do, M ane 2 4 440 1070 £70 
Do. $i Y 3 Б 220 1400 £70 
Do, iai es 4 5 440 1400 £70 
Do. T — 2 4 220 770 £82 
Do. eve ree 6 5 220 1000 £72 
Do. T ene 5 5 440 1000 £81 
Do. ies von 3 . TÀ 480 1290 £80 
Do. a 3 74 220 1320 £86 
Do. гё à 1 10 500 870 £120 
Do. an ^ 4 10 440/480 1165 2100 
Do, TT ane 6 10 440 870 £125 
Do. вә ‘as 3 134 220 1150 £127 
Do. is s 2 134 440 1150 £120 
Do, ave n 3. 15 220 900 £154 
DA ue „% J 440 900 £154 
Do. ete sx 2 20 220 820 £181 
Do. "T баё 2 20 440 820 £175 
Do. %% — wu 1 Ж 220 810 £210 
Do. ete TT 1 25 440 810 3200 
Do. des ave 1 30 220 780 2240 
Do, eee 328 1 30 440 750 £240 
Do. one сав 2 40 440 740 3281 
Do. T T 1 54 440 710 £332 
Do. ie ài 1 50 440 510 3382 
Veritys .. .. 5 3 200/380 1200 £46 
Do. wee * 1 30 440 850 2200 
Met.-Vickers - 1 10 480 1000 £105 
ne uu 7 71 460/480 910 £93 

. ee € 1 74 480 1250 &80 


16{ 440 1130 #150 
1 100/110 1300 £26 
5 200/250 1200 £65 
10 480 1100 £102 
124 480 1010 £112 
10 500 1140 £100 
18 $00 1085 £132 
20 500 925 #162 
230 1600 £20 
15 480 1000 £125 
5 220 1150 £60 
124 480 1250 2100 
10 480 1000 2100 
6 440 1200 £64 
T eve 74 480 1150 £68 
Я зө wae 12 480 1100 £90 

Swedish Electric ... + 440 1150 £50 
NoTE.—Practically all of the above motors at 220 volta are 


suitable for use on 200/250 volts, and at 440 volts are suitable for 
use on 400/480 volts, 
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BERNARD MEGGITT, Engineer, Mansfield. Tel., 224. 2809 
— . — 
LIVERPOOL CORPORATION. 

Electric Supply Department. 


PLANT FOR SALE. 


TWO 2,000-kw. Double Flow Westinghouse Parsons Turbo 
Alternators with Condensers, air pumps, and Gwynn circulat- 
ing pumps. Steam pressure 180 lb. per square inch. Speed 
1,500 R.P.M. 

Each generator capable of giving three-phase current at 
6,000 to 6,000 volts between adjacent conductors at 50 periods 
per second separate excitation at 460/480 volta. 

Offers for the above plant, which must be removed to make 
room for machines of larger capacity, to be addressed to the 
TowN CLERK so as to be 


, received by him not later than the 
first postal delivery on JANUARY lsth, 1921, endorsed Tender 
for Turbo Generators." 

Plant ready for removal about the end of February. 

e Corporation do not bind themselves to accept the highest 

or any tender. | 

The plant may be seen running at the Power Station hy ap- 
pointment, and full particulars and forms of tender may be 
obtained on application to the City Electrical Engineer, 94, 
Hatton Garden, Liverpool. ' 


С. HAMMOND ETHERTON, 

Town Clerk. 

Municipal Buildings, | Е 
Dale Street, Liverpool. 


4105 


3195 
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FOR SALE.—Continued. 
ы. 
ELECTRICAL PLANT FOR SALE. 


Government Surplus. 


DIRECT CURRENT MOTORS, 220/250 VOLTS. 


One 5 H.P 550 R. P. M. Shunt 255 
Two 71 770/1400 „ < 110 
Two 10 „ 825/975 „ d 128 
One 10 „ 900 1 M 90 
One 10 + 600 8 ii 96 
One 18 1000 Е » 94 
One 12 „ 750 „ É 188 
Two IB i 6 » si 124 
Four 15 „, 300/900 »: á 160 
One 15 , 880 „ ч 128 
One 16 „ 400/1200 „ : 160 
One 17 „ 500/1500  , й 150 
One 20 „ 1150" o Ф 125 
Опе 20 «, 900 h М 130 
Four 20 „ 395/975 „ “ 210 
Two 30 ,, 600 ii „ 180 
Two 30 ,, 300/900 » 17 240 
Two 30 „ 250/750 zi - 256 
Two 35 ” 350 n » 180 
Two 40 ,, 450 h 9 260 
Two 50 „ 450 „ < 315 
Three 75 „ 400 „ Compound 445 
One 80 „ 600 я Shunt 390 
Two 200 „ 485 ^ Compound 620 


Most of above have Brookhirst Pillars. 


DIRECT CURRENT Morors, 400/500 Vors. 


One 5 H. P. 600 R. P. M. Series £78 
One 10 „ 600 „ ^ 130 
Three 10 ,, 800 „ ^ 95 
One 10 „ 750 „ К 128 
Four 12 „ 300/900  ,, ls 136 
One 124 „ 500/1000 „ í 138 
One 15 „ 350/1050 „ Compound 160 
Three 20 „ 900 „ á 124 
Six 25 „ 600 „ Shunt 180 
Six 40 „ 550 „ : 245 
One 50 „ 650 „ 2: 260 
Six 55 ” 500 ” ” 294 
One 150 ,, 370 „ * 650 
THREE-PHASE Motors, 350/550 Уоштв, 50 OYOLZES. 
Four 5 H.P, 710 R.P.M. Squirrel £60 
One 10 „ 940 „ Slip-ring 108 
Two 20 „ 710 „ : 170 
Four 25 „ 576... : 165 
One 30 „ TRO. ws ü 190 
One 30 „ 960 „ x 170 
One 30 , 1440 „ ч 155 
Two 40 „ 720 „ Squirrel 215 
Two 50 „ 960 „ Slip-ring 290 
Six 8 i 480 „ Ө 415 
Four 80 „ 575 „ x 360 
One 145 „ 290 „ : 940 
Two 150 „ 485 „ Š 850 
One 220 ., 364 „ * 1080 


THREE-PHASE MOTORS, 400/440 VoLTS, 25 CYCLES. 


Fourteen 25 H.P. 710 R.P.M. Slip-ring £210 
Two 50 


S AEN ia Squirrel 220 
Ten 60 „ 485 „ Slip-ring 360 
Two 75 „ 485 „ Squirrel 240 
One 80 „ 485 „ Slip-ring 395 
One 160 „ 720 „ j 590 
Two 200 „ 485 „ $ 730 
One 220 „ 210 , " 1050 


All machines complete with control gear. 


THE PH(ENIX ELECTRICAL CO., LTD., 
32/36, Broomielaw, Glasgow, 3976 


Ж —_———-——--—-—-—-—---—-—Є———-—--- 


FOR SALE OR HIRE. 


NEW AND SECOND-HAND D.C. Morons. | 

4-Н.Р., {-Н.Р., J-H.P., 14-H.P., 100/110 volt, speeds 1.000/1,700. 

1-н.Р., 3-H.P., 5-H. P., 73-H.P., 10-H. P., 900/240 volt, speeds 
100/1,400. 


3-H. P., 5-Н.Р., 74-H.P., 10-H. p., 90-H.p., 95-н.р., 400/440 volt, 
speeds 700/1,400. 


The above are mostly by Siemens and Crompton. 
А.С. Morons. 


13-H.P., 10-н.р., 15-H. P., 25-H.P., 3-phase, 415 volts, 50 period, 
350 R. P. A., slip ring, with automatic starters. Brooks make. 
3-H.P., 990 volt, single-phase, 50 cycles, slip ring, 1,400 
R.P.M., Crypto make. 
34-KW., 220 volt. Siemens, 920 R.P.M., with regulator, D.C. 
co & Oums, LTD., 15, Penton Place, King’s Cross, 


Telephone: 2680 North. 


д 


\ 


3 — — . 


— — ?:f -- 


No. in Stock H.P. Volts 


— 
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FOR SALE.—Continued. 


FOR SALE. 
IMMEDIATE DELIVERY, 


10,000 Ceiling Roses, 88. doz. 

5,000 Counterweight Sets, 17s. 6d. doz. 
10,000 1-way Connectors, 148. 9d. gross. 
10,000 2-way Connectors, 19s. gross. 
10,000 3-way Connectors, 27s. 6d. gross. 


Carriage forward London and country. Spot cash subject. 


Brpsrook & Co., 63. Newman Street, Oxford Street, W. 
4103 
— —————————————— 
D.C. MOTORS AND DYNAMOS IN STOCK. 


NEW AND SECOND. HAND. 
Speed Make 


1 23 100 1000 Lahmeyer. 

2 4 110 1400 McLure & Whitfield. 
1 74 по 1000 Blackburn & Starling. 
1 25 200 1100 Crompton. 

2 1 220 1700 Siemens. 

2 1 220 1550 Newton. 

5 2 220) 1400 Mawdsley. 

1 3 230 1450 Simoon. 

1 4 290) 950 B.T.H. 

1 5 200 2000 Lahmeyer. 

2 74 220) 1320 Siemens 

1 10 290) 870 Siemens 

3 2 500 1400 Mawdsley. 

1 2 400 1200 B.T.H. 

1 21 480/530 1300 B.T.H. 

5 5 440 1300 Siemens. 

1 6 530 1100 Cutting. 

1 14 400 1800 B.T.H. 

2 8 500 1500 Simoon. 

1 8 500 1550 Simoon. 

1 9 440 1250 Victoria Dynamo. 
2 10 460 1000 PFlather. 

2 11 440 920 Phoenix. 

1 12 500 1400 Simoon. 

1 15 440 1150 Victoria Dynamo. 
1 15 440 | Siemens. 

1 9% 440 820 Siemens. 

1 50 460 600 Parker. 


Also number of a.c. Motors, single and three-phase, and 
D.C. Dynamos, 100 volts, 30 and 40 ampere. All prices reduced 
lo clear stocks. 

New Motors carry the makers' guarantee and all second-hand 
Motors are completely overhauled and tested at these works 

efore despatching. and guaranteed in perfect working order. 
, ^e Invite inquiries for any size of machine not enumerated 
in the above list. 


Tur Victoria Evectric Puant Co., Spenser Street, West- 
minster, S. W. 1. 


Phone: Victoria 4122-4123. Grams: Vieminster, Sowest, 
London. 1080 


— ————————————ͤ—ͤ—ͤͤ—s —-- 
R. Н. LONGBOTHAM & co., LTD., 


41, Station Road, Doncaster; 
and at Milburn House, Newcastle-on-Tyne. 


Tel.: 576 Doncaster. 
867 Newcastle. 


Telegrams : 
Machinery, Doncaster.“ 


FOR SALE. 


TWO Lighting Sets, 80-kw. bipolar Dynamos, by E.C. Co., 
250 volts, 19) amps. 
gs 40-в.н.р., 290 volts, 400 в.р.м., Belliss-Peebles, Vertical 


Опе Babcock & Wilcox Water Tube Boiler, capacity 3,454 
kt., without superheater, but with chain grate stokers. 
h ne Surface Condenser, capacity 420 sq. ft. cooling surface, 
aving solid drawn brass tubes, complete with Air and Cir- 
culating Pumps. 
Four Rotary Mining Drills, 4 H. p., 440 volts. p.c. 
ос Hopkinson Coal Outer, with 25-H.p. Motor, 460 volts, 
On, 1 with Jib and Chain. : 
Wi- f. r., 110 volts, series wound Motor. 5277 
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FOR SALE.—Continued. 


ELECTRICAL PLANT FOR SALE. 
Government Supplies. 


ONE 850-K W., 500 volts, 50 cycle, 3-phase, Turbo Set, with 
condensing plant. New 1916. | | | 

One 350-K W., 500 volt, p.c. Belliss-Lancashire Triple Ex- 
pansion Set, with ejector condenser. New 1913. | 

One 140-kw., 500 volt, D.C. Howden-Siemens Triple Expan- 
sion Set. New 1911. 

One 850-kw., 341 volt, 50 cycle, 6-phase, to 440 volts D.C., 
750 R. P. M. Rotary Converter, by Siemens. 1916. | 

Two 1,875-к.У.А., 6,600/440 volt, 3-phase, 50 cycle Berry oil- 
cooled transformers. New. 

Motor Generator, 415 volts, 3-phase, 50 cycles, to 110 volts 
D.C., 33-KW. New. With Switchboard. 

One new 25-KW. Balancer, by Lancashire Dynamo Co., for 
460 volts, with complete set of spares. | 

One 320-K W., 460 volt Balancer, by Vickers, consisting of 
two 160-kw. compound, interpole, 2-bearing machines coupled 
together. 

One 175-K. v. A., 500 volt, 50 cycle, 425 R. P. M., 3-phase Alter- 
nator, with direct coupled exciter. E 

One 700-KW., 3,000 volt, 50 cycle, 3-phase Steam Set, with 
exciter. 

Two 3-throw Hydraulic Pumps, for 2,240 lb. pressure, with 
150-H. P., 415 volt, 50-cycle, 3-phase Motors and control panels. 

One Vertical, 2-stage Air Compressor, by Tilghmans, with 
145-H. P., 440 volt, 3-phase, 50 cycle Motor and control gear. 

Two 3-throw Hydraulic Pumps, with 200-н.р., 440 volt, 25 
cycle, 3-phase Motors and control panels. 

One 200-K w., 230 volt Vertical H.S. Steam Set. 

One 250-Kw., ditto. 

One 360-K w., ditto. 

Also many other items. 


THE PH«&NIX ELECTRICAL Co., Ілр., 32-36, Broomielaw, 
Glasgow. 3975 


— ——— M — Hi: 
MOTORS AND GENERATORS. 


160 KW. Generator, 220 volts, 390 n.p.M. 

75 н.р. Motor, 3 phase, 415 volts, 50 cycles, 575 k. P. M. 

25 H. p. Motor, З phase, 440 volts, 50 cycles, 720 K. l. li. 

65 H. P. Motor, D.C., 440 volts, 750 K. P. M. 

Three 12 H.P., 440 volts, 300/900 k. P. M. 

Three 30 H. p., 220 volts, 300/900 R. P. Mi. 

One 20 H. b., 220 volts, 320/700 R. p. u. 

One 20 H. p., 440 volts, 810 R. P. M. 

Large stocks of smaller sizes 110 to 440 volts. . 

Single, two and three phase Motors from Stock or 14 days. 
All sizes from 4 to 15 Н.Р. Any voltage and periodicity. 

Hirst, IuBETSON & TAYLOR, 37, Water Street, Manchester. 

Phone: Central 2993. Telegraph: Beforehand.” 4183 
a лыы лл сл а 

FOR SALE. | 


ONE 70-B.u.r. Premier Gas Engine (Magneto ignition), direct 
coupled by flexible coupling to Mather & Platt compound 
wound Generator, 600 amps., 70 volts. Speed 210 R. P. M., and 
switch board with D.P. circuit breaker, ammeter, and volt 
meter. 

The above is in excellent condition, and may be seen running 
on application. i 

Apply EpdaR ALLEN & Co., Lrv., Imperial Steel Works. 
Shetfield. ; 4118 


S —————— PS CERO USO 
HARRY H. GARDAM & CO. LTD. STAINES, 
OFFER for immediate delivery the following nearly new 460 

volt, b.c. Motors :— 

Four 40-H.P., G. E. C., Slow Speed. 

One 35-H.r., G. E. C., Slow Speed. 

One 30-H.r., Siemens, 1,050 revs. 

One 23-H. P., G. E. C., 1,000 revs. 

One 2-H. b., G.B.C., 1,150 revs. 

One 16-H. P., Electromotor, Slow Speed. 

Two 15-H. p., G. E. C., Slow Speed. 

Two IH. b., G.E.C., Slow Speed. 

One 74-H.p., (I. E. C., 1,400 revs. 

One 6-H. b., G. E. C., 1,150 revs, 4130 
кезесе а ш 5 


—— 


MOTORS FOR IMMEDIATE DELIVERY. 


4, 1, 3, 5, 74, 10, 15, 20, 25, 30, 40, and 9U-H.P., 400/440 
volt, 3-phase, 50 cycle. 

3, 5, 73, 10, 15. 20, 25. and 40-н.р., 480/530 volt, p.c. 

We are able to offer special terms for these Motors ex stock. 

W. P. Youna & Co., Electrical Engineers, 40, Sanvey Gate, 
Leicester. 4006 
ты ——————————— —— ci 

FOR SALE. CHEAP. 


NO. 1 Photostat Reducer and Enlarger; prints to 14 in. by 
114 in. Copies froin 26 in. by 19 in. Lathes for Sale: Three 
9 in. centre, S.S.. S.C., complete. One 5 in. centre, Milne, 
Gap-bed, S.C. Two 9 in. centre, heavy-duty toolroom. One 
9 іп. centre American tool works. One Pratt & Whitney Cap- 
stan, single geared. with tools. For Sale; Tmpregnating 
Plant, complete. Berryman, 50, Gray's Inn, Road, (W (C5 448 
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FOR SALE.—Continucd. 


ELECTRIC MOTORS, &c., FOR SALE. 

50-H. r. International. 625 m.p.M., 220 volts, 4 pole, with 
starter, shunt wound. £220. 

30-H. P. International, 800 R. Pp. x.. 220 volts. £170. 

15-H. p. Phoenix, 800 R. r. M., 460 volts, shunt. 4100. 

10-н.р., new, 1,300 R. P. M., 460 volts, shunt. £92. 

5. H. P., new, 1,325 R. P. M., 460 volts, shunt. 468. 

15-H. p. Siemens, 1,500 f. b. M., 220 volts, compound. 475. 

15H. P. International, 1,090 R. P. M., 220 volts, shunt. £90. 

7-H. p. Parkinson, new. З ph., 440 v., 50 cycles, S. C., 950 
R. P. M. £65. 

4-H. p. Reside, 2 ph., 200 v., 50 cycles, S. R., 950 R. P.. £35. 

10-H. p. B. T. H., 220 volts, 495 R. p. M., series. 480. 

24, 44, 63. 74, 15, 0-H. P., 440 volts, 40 cveles, 3 ph., sq. cage. 

40-H.P., 440 v., 40 cycles, 3 ph. B.T.H., slip ring and oil 
starter. 

54 new Hart storage cells, 120 amp.-hr., complete. £170. 

Number 110/230 v. Motors, 3. 1, 2, 24, and 3-H. p., shunt. 

Number Dynamos, 110 v., 75 v., 40 v., under 9-Kkw. Cheap. 

Number other machines, А.с. and p.c. List on application. 

Free 64 in. Centre S.C. Lathes, with countershafts. 

E. BiNNs, 5, Osborne Terrace, Gosforth, Newcastle. 532 


FOR SALE. 

ALTERNATOR, by B.T.H., capable of generating 10 Kw. at 
100 v., 50 cycles, single-phase, separately excited from 230 v., 
D.C. circuit. Transformer to work in conjunction with Alter- 
nator, for transforming from 100 v. in two tappings to maxi- 
muim of 2.000 volts. Price £95. 

S. G. Leaca & Co., Lrp., 26-30, Artillery Lane, London, 
E.C. 4142 


FOR SALE, EX-STOCK. 


TWO 500-н.р., 3-phase, 440 volt, 50 cycle, 1.450 R. p. M., slip 
ring, Induction Motors, complete with starters. Brand new. 
One 150-H.p. Willans Diesel Engine, three cylinders, 950 
R. P. M., With outboard bearing and belt pulley. Brand new. 
One 2-phase Siemens, slip ring Motor, 35-H.P., 730 R. P. M., 
900 volts, 50 cycles. Condition as new. 


Apply W. A. How, 19, Southampton Buildings, Chancery 
Lane, W.C. 2. 4177 
„„ ;.. ßññ,%ñ EA IPT EE RI E I I TE 
ALABASTER BOWL “FITMENTS.” 

A LARGE assortinent of Cast Fitments.“ Ornaments, Ceil- 
ing Plates. Oval and oblong Link Chain for Alabaster Bowl 
Fittings offered at Cost or under. Various finishes. 

Innnediate delivery ex Stock in London Stores. 

Also large stocks of Electrical Accessories of all kinds. 

THe Newman ELECTRICAL Co., 64, Newman Street, London, 
W.1. Telephone: Museum 2039. 4200 
A a PR СЕЕ 


FOR SALE. 


FOR SALE. 10-н.р. Motor, 450/500 volts, 1.52) revs., shunt, 
interpole, coupled to Centrifugal Pump. Price £120. Motor 
sold separately if desired. One Siemens 134-H.p., 440 volts, 
1,500 revs., shunt. £95. One Newton, 10-н.р.‚ 500 volts, 800 
revs., shunt. £85. One 45-Hl. p., by Veritys, 500 volts, 800 
revs., shunt, interpole, £185. Ten 6-H.p. Motors, 110/170 volts, 
050 revs., compound, interpoles. £45 each. 

Apply L. J. Rovertck & Co., Electrical Engineers, Gor- 
seinon, Glam. 4151 


[Rd 


FOR SALE. 


FOR SALE, 12/ [O U. p. Motor, 210/300 volts, 1.300/1,500 revs.. 
compound, interpoles. £52. One 7/9-H.p., 210/300 volts, P. 500 
revs., compound, interpole. £50. Three 4-H. p., 110/170 volts, 
350/520 reys., compound, £25 each. One 3-H.r., 110/170 volt, 
1.400 revs., shunt, interpole. £23. Two 44-H.p., 110/170 volt, 
compound, interpoles. 435 each. Six o-H.r., 200 volts, 1,300 
revs., compound, interpoles. £55 each. 


Apply L. J. Roprnick & Co., Electrical Engineers, Gor- 
seinon, Glam. 4152 


LIGHTING ACCESSORIES. 
OFFERED AT REDUCED PRICES. 

20,000 da Flet Switches, P'. B. / C. 

2,000 Sa ditto, D.P. coupled (unmounted). 

5.0% Key Switch Holders (C/G and 4 in. S/C). 

5.000 Cream China Counterueizht Sets. 

5.000 Hardwood Bavonet Plug Adaptors. 

3.600 Conical Opal Shades (9 in., 10 in. dig.). 

1.000 Conical Green and White Opals, 10 1n. 

60 gross yards 14/36 S. V. Maroon Flex (Glace Cotton). 

50,000 1$ in. 2-¢roove Cleats. 

100,0) Round Wood Blocks (assorted sizes), I. W. and White 
Enamel, and numerous other lines for which we respectfully 
invite specific. Inquiries, 

Low prices. Immediate delivery. 

THe NEWMAN ELECTRICAL Co., 64, Newman Street, Lond 


on, 
W. 1. Telephone: Museum 3039. 4201 


STOCK DELIVERY. 
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MYLAN & SMITH (Engineers), Ltd. 
SHEFFIELD. | 


ELECTRIC MOTORS. Only best makes. Many new, all 
thoroughly overhauled and tested before despatch. 


Two-PHaSE, 60 Periops, 200 Vorrs. 
One 1-E. P., 1,400 R.P.M., squirrel cag 


e. 

One 2-н.р., 690 R.P.M., slip-ring, totally enclosed, crane rated. 
One 5-H. P., 960 R.P.M., squirrel cage. 
Two 10-R. P., 1,440 B.P.M., squirrel cage. 
One 11-н.р., 960 R. P. M., slip-ring. 

One 20-H. P., 960 R.P.M., slip-ring. 

Two 50-H. P., 940 R. P. M., slip-ring. 


THREE-PHASE, 25 PERIODS, 400/440 Vors. 


Twelve 71-H. P., 1,440 R.P.M., squirrel cage, each with pulley 
and auto release drum starter. 


THREE-PHASE, 50 Periops, 400/440 Vorrs. 


Sixteen 24 to 60-H. P., 1,400, 960, or 720 R. P. M., squirrel cage. 
Twelve 5 to 50-н.р., 1,400, 960, 720, or 480 R. P. ., slip ring. 
Direct CURRENT, 220/240 VoLts. 

One 3-н.р., 740 R. p. M., enclosed ventilated, compound with 
rails, pulley and control panel. 

One 5-H.P., 500 R. P. M., enclosed ventilated, shunt, control 
panel, with contact or breaker. 


One б-н.р., 700 R. P. M., totally enclosed compound, with drum 
controller and main switch. 


Also various protected and enclosed Motors from 4-H.P., to 
30-н.р. all 920 volts, various speeds. 


Dmect CURRENT, 440 AND 500 Vorrs. 
Twenty-six 2-H.P. to 35-H.P., protected and enclosed, shunt 
wound, various speeds. 


One 200-. P., 500 R.P.M., compound wound Motor, open pro- 
tected type, with three bearings and slide rails. 


Orang RATED Motors, ALL SERIES WOUND INTERPOLE, TOTALLY 
ENCLOSED. 
One 15-H. P., 540 R. P. M., 220 volts. 
Six 30-H.p., 640 R. P. M., 220 volts. 
Three 50-H. P., 630 R. P. M., 220 volts. 
Four 93-н.р., 510 R. P. M., 440 volts. 


DIRECT CURRENT GENERATORS OR MOTORS. 


One 235-Kw. (300-H.P.), 300 m.r.M., 230/240 volts, shunt 
wound, engine type Generator or Motor, with outboard bear- 
ing, shaft and half coupling. 

One 300-kw. (450-н.р.), 300 R. P. M., 440 volt, compound 
wound, engine type Generator or Motor, with outboard bear- 
ing, shaft and half coupling. 


MYLAN & SMITH (ENGINEERS), LTD., 
10, East Parade, Sheffield. 
Also at 10, Park Row, Nottingham. 


'Phone : 760 Central, Sheffield. 
‘Grams: “* Topical," Sheffield. 3419 


————————————vy n —— ———s€—á—— aa 


FOR SALE. 


MOTOR GENERATOR, consisting of two 50-H. P. slip ring 
Motors, by A. E. G., 2,150 volts, 50 periods, 3-phase, 575 K. P. M.; 
direct coupled to b. C., 6-pole Crompton Generator, 500/550 
volts, 136 amps. | 


Motor Generator, consisting of 100-H. . Morley, 3-phase, slip 


‘ring Motor, 2,000 volts, 50 periods, 975 R. Pb. M., direct coupled 


to D.C., 6-pole Morley Generator, 500/550 volts, 140 amps. 
All machines are self contained, and will be sold as separate 
Motors and Generators if required. 


WESTERN ENGINEERING Co., Swansea. 3449 
METROPOLITAN BOROUGH OF STOKE NEWINGTON. 
Blectricity Department. 


BATTERY AND CHARGING PLANT FOR SALE. 


THE ‘STOKE NEWINGTON BOROUGH COUNCIL have for 
sale a Battery of Accumulators, together with Boosters and 
Control Panel, and invite offers for sume. 

The Battery consists of 232 cells, manufactured by the 
Electrical Power Storage Co., capacity 500 aimpere-hours at 
the 10-hour rate, maximum discharge rate 250 amps. for one 
hour. ‘The plates are contained in lead tanks, supported on 
glass insulators and wooden runners. 

The Boosters for charging and discharging the Battery are 
manufactured by Bruce Peebles & Co., Ltd., and are of the 
hand-controlled type; one of the machines is a milking booster. 

The Control Panel, manufactured by Ferranti, Ltd., consists 
of ammeters, charge and discharge meters, circuit breakers, 
starters, and automatic switches.“ 

All of the above Plant is in excellent condition, and is in 
daily tise. | 


For further particulars and order for inspecting same, apply 


to~ 
E  BOROUGH ELECTRICAL ENGINEER. 
Electricity Station, 


Edward's Lane, Stoke Newington, N. 16. 4156 


— -— «а — 
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FOR SALE.—Continuea. 


STARTLING OFFER. 


NEW OSRAM & MAZDA ELECTRIC GUARANTEED LAMPS. 
Osram or Mazda makes, ordinary Bayonet 


Cap, metal Filament, Drawn Wire. 50% 
45,000 Lamps 110 Volts 20 Watts. off List. 
5500 „ 120 „ 20 „ 


Osram make with Edison Screw Cap Metal 
Filament, Drawn Wire. 


7,500 Lamps 220 Volts 20 Watts. 

404 „ 2201 „ 60 „ 60% 
380 „ 220 5„ 100 „ off List 

4,400 n 110 ” 20 17 

3.500 „ 1101 „ 40 „ 

1,900 „ 125 „ 40 у; ) 

Mazda make, Gas Filled, Half-Watt Type. 

2,500 Lamps 110 Volts 100 Watta. 424% 
100 „ 125 „ 200 „ off List. 
29 „ 120 „ 500 „ 

Dutch make, ordinary Bayonet Cap, Metal Filament. 

700 Lamps 115 Volts 25 C. P. ls. each. 


Special quotations for large quantities or export. 


Also 200 miles of 3/22 Rubber Insulated, Doubly Taped. 

640 Megohm Cable, Henley's and Callender's make, at £13 
per mile. 

On drums 880 yds. Black, or 440 yds. each Red and Black. 


2,500 best quality Key Switch Holders, C.G., at 26s. doz. 

2,000 English Porcelain 2 pin, 5 amp. Wall Plugs, at 20s. doz. 

120,000 pairs 3, 3/16, 4 Double Grove English Porcelain 
Cleats, 78. gross pair. 

2,000 Ornamental Pines, 9в. 9d. each, cost double. 


All the above are guaranteed new as from the makers, and 
ready for immediate delivery, f.o.r. or London limits. 


SPECIAL NOTICE. 


We wish to state that we have now coinpleted the purchase 
of an entire dump of electrical goods, included amongst which 
are brand new 5, 10, 15, 20, and 30-H. P., 230, 240, 440, and 500 
volt Siemens Shunt Motors, with starters; large quantities 
of ironclad fittings and starters, bare copper and insulated 
wires and cables, sheet mica, fibre and rods, conduit fittings, 
cleats and insulators, &c., &c. Particulars given on receipt 
of requirements. 


А 9 i BROS., Head Depot 20, Blackfriars Road, London, 


Several Branches. Established 1890. 


(SSE STS SES a ————мд__м 
FOR SALE. 


Generating Sets which cae be Arranged to Rua on 
Petrol, Paraffin or Gas. 
No. in 
Stuck. Output. 

90 volts, 10 amps. 

110 volts, 32 amps. 

50/70 volts, 22 amps. 

110 volts, 40 amps. 

60 volt, 50 amps. 

50/70 volt, 40 amps. 

600 volt, 100 amps. 

80 volts, 100 amps. 
110/120 volts, 67 alps. 
idi 100 volts, 100 amps. 

One Motor Generator, E.C.C., Motor 500 volts, output 250 
amps, 10 volts. 

Two Motors, 10-11. b., Crompton, 410/440 volts, 1,150 R. P. ., 
pulley, &c. 

One Motor, 20-H.P., Phoenix, 220 volt, 1,170 R. P. M., pulley, &c. 
e Motor, 18-н.р., Mawdsley, 220 volt, 920 R. P. M., pulley, 
te. | 
пе Motor, 91-н.р., Mawdsley, 440 volts, 800 k. P. M., pulley, 


е 


t^i eur pope 


с 
For further particulars apply to— 
FYFE, WILSON & CO. 
31, Budge Row, E. C. 4. 4204 
— ИИЦИЦРННОЦННЦННЦИННННННИНИНИНИЦИННИНЕ 
VALVES FOR SALE. 


FOUR 6 in. Hopkinson patent parallel slide Valves. 

Pour Sin. Hopkinson patent parallel slide Valves. 

One 6 in, Hopkinson Isolating Valve, 

One 6 in. Junction Valve 

One § ш. Full-way Valve. 

One 6 in. Full-way Valve. 

All cast iron, suitable for 160 lbs. steam pressure and in good 
condition. 


NoRTHAMPTON Etectric Ілант & Power Co., ID., Bridge 
Street, Northampton. 4181 
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FOR SALE.—Continued. 


MACHINERY FOR SALE. 


TURBO GENERATORS, А.О. | i 
ONE 2,000-kw. Westinghouse, 3,300 volt, 50-period, 3-phase, 


| new 1916, with surface condensing plant complete. 


One 1,000-kw. Willans-Parsons E. C. C., 6,600 or 3,900-volt, 


' 50-period, 3-phase, with surface condensing plant complete. 


Two 1,000-kw. Westinghouse, 8,300 volt, 50-period, 8-рһаве, 
with surface condenser complete. 

Two 750-kw. 525 volt, 50-period, 9-phase, makers A.E.G. 
Co., with two surface condensers. 

Two 100-kw., 440 volts, 50 period, 3-phase, B. T. H. 

Switchboard (brand new) for 460/550 volts, 50 period, 3- 
phase, by B.T.H. Co., 33 ft. long, all complete with latest 
type instruments; cost £1,800; all packed in 21 cases ready 
for despatch. Price £950 f.o.r. | 


GENERATING SETS, D.C. 4 


One 300-kw. Paxman E. C. C., 460/580 volts. 

One 300-Kw. Belliss Dick-Kerr, 440/500 volts. 

One 250-xw. Belliss-Silvertown, 440/500 volts. 

One 150-kw. Belliss Fowler, 440/550 volts. 

Р Four 150-K w. Belliss Houston, 220 volt, with surface econ- 
enser. 

One 500-Kw., 220 volt, low-pressure Turbine for running on 
exhaust from the above four 150-KW. sets, complete with the 
Blanc multiple jet condenser, also switchboard, piping, con- 
nections and spares. Will sell as a complete plant or 
separately. 

Two I-Ew., 110-volt Robey-Electromotors, Ltd. 


Motors, 440 VOLT D.C. AND A.C. 

One 800-kw., eom pouhe wound, Westinghouse Motor or 
Generator, fitted with three bearings and 50 in. diam. rope 
pulley, speed 360 revs. 

One 80-н.р., 440 wolt, 50 period, 3-phase, enclosed ventilated, 
squirrel cage, by Crompton, 710 revs., complete with slide 
rails, pulley, oil-immersed auto starter. 

One 50-н.р., D.C. Dick Kerr, 750 revs., with roller bearings. 

One 40-н.р. Laurence-Scott, three-bearing Shunt Machines, 
with Igranic Pillar starter, 390 revs. 

Six 40-н.р. J. P. Hall, equal to new, 550 revs. 

One 95-H.P., by- B. T. H., brand new, totally enclosed, 50 
period, 8-phase, 585 revs. 

Five 12-B. H.P. Ventilated shunt interpole, variable speed 
Motors, by Lancashire Dynamo Co., 300/900 revs., with B type 
oil-immersed Starters. by Brookhirst. 

One 21 and 2.5-H. p. B. T. H., open type, 1.400 R. p. M. 

One 2B. P., 50 period, 3-phase, by Canning, 1,300 revs. 


Motors, 200/220 VoLT, D.O. 


One 40-n.r. J. P. Hall, 660 revs., with three bearings. 

One 48-Kw. Generator or Motor, 550 revs., by J. P. Hall, 
fitted with three bearings. 

Two 2-н.р., B. T. H., 780 revs. 

Two 8-H. P. Mawdsley, 1,600 revs., with starter and slide rails. 

Two 10 and one 12-н.р., Clarke Chapman, massive bi-polar, 
totally enclosed machines, suitable for working in a dusty 
atmosphere, speed 750/800 revs., with starter and rails. 

One 3-н.р., by Union Co., 1,300 revs. 

One 1-н.р., by Union Co., 1.400 revs. 

One 1-H. p., McClure & Whitfield, 1,300 revs. 

All the above are ready for immediate despatch, and they 
are all complete with starters, and in most cases slide rails. 

Two A.E.G. Electric Welding Sets, 70 volts, 1,000 amps., 
800 revs., equal to new. 

One Electric Drilling Machine of Westminster Tool & Elec- 
tric Co., 940 volts D.C., with 17 drills, 15/64 in. to j in. diam. 

Three New Aron Clock Meters, 600 amps., 500 volts. 


FRANK GILMAN, 9, Westfield Road, Birmingham. 
Telephone: 1081 Edgbaston. Telegrams: Rotherwoed, 
Birmingbam. 1128 


NOTICE TO CONTRACTORS, WH^LESALERS AND RETAILERS. 


AS we are moving our stores to larger premises we are de- 
sirous of selling our stock at reduced prices. We have a large 
quantity of Lamps, Cable, Switchgear, Motors, and General 
Electrical Accessories, and we feel certain that among these 
items there is something you want. 

Send us particulars of your requirements and we will be 
willing to meet you where we possibly can. 

Jt will pay you to write at once. 

THE HARLAND ENGINEERING CO., LTD., 
196, Greengate, Manchester. 

And at London, Newcastle, Glasgow, Swansea. 4107 
н НИНИН 
FOR SALE, NEW. 

ONE 45-в.н.р. Lancashire Dynamo & Motor Co.'s ‘Totally-en- 
closed shunt wound Motor, size 134, 550 volts, No. 37,293, con- 
tinuous rating, 670 revs, per minute. Complete with pulley, 
slide bed, and totally-enclosed starting panel. 

Apply, J. W. HINCHCLIFFE, Electrical Department, 145, Kirk. 
stall Road, Leeds. 4083 
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FOR SALE.—Continued. 


ACGRINGTON CORPORATION. 
Electrical Engineering Depari ment. 


ON Sale, two 500-K W. Belliss-Dick Kerr compound-wound 
Generating Sets, 400-550 volts; . Oan be seen running by 


appointment. | 2 ; | 
Apply А. W. Сис, Borough Electrical Engineer, Electri- 
city Works, Accrington. € 4070 
А.С. AND D.C. MOTORS. 
All voltages and sizes. 
Large Stock up to 100 H. p. 
GREENHALGH BROS., Atherton. "Phone 117. 4073 


10,000 DRAWN TUNGSTEN WIRE ELECTRIC LAMPS 


AT GREATLY REDUCED PRICES. 


HIGH voltage, Is. 7d. each; low voltage, Is. 4d. each, with 
further substantial discount for large quantities. 


551, ELECTRICAL REVIEW, 4, Ludgate Hill, London, B.C. 4. 


ELECTRIC DYNAMOS AND MOTORS. 


MACHINES always available for Sale or Hire. 
ARMATURES and FIELD COILS 
rewound or repaired without delay. 
MACDONALD, SYER & CO., LTD., 
295, Gray's Inn Road, W.O. 1. 8495 


CUNNINGHAN'S REGISTER 
— rà 


of Motors, &c., for sale and wanted. 
Buy right and sell right. 
Tell us your wants as buyer or seller. 
Absolutely square both ways. 
Phones: 5173/4 Padd. 171, Edgware Road, W. 2. 


Phone: 
5773 Holborn. 


FOR SALE. 


TWO 50-в.н.р. Westinghouse, 25 period, 400/440 volt, 3-phase, 
squirrel cage Motors, 485 R. P. M., with pulleys and rails, £140 
each. Perfect condition. 


4018, ELECTRICAL REVIEW, 4, Ludgate Hill, London, Е.С. 4. 


FOR SALE. 


50 period, 440 volt, 3-phase Motors, B.T.H., 10-H. p., 715 
R. P. M., £88; 6-H. P., O00 R. P. V., £53; 4-H. P., 565 R. P. x., £55; 
3-H. P., 1.410 R. P. M., £33; 1-H. P., 700 R. P. ., £20. All with 
starting gear, in excellent condition. 

4019, ELEcTRICAL Review, 4, Ludgate Hill, London, E. C. 4. 
„? —ñd nä T— . òTC̃—᷑2᷑r!l⸗•ͤä —:8— — ä1iäʃ—ᷓ—Uᷓ——— ааыа 


12-VOLT BATTERY DYNAMOS. 


220 watt Lucas or Rotax, Ball bearings, R. A. F. Aero Auto- 
Dynamos, with Cut-out, Junction Box, Switch-box, and Dash- 
lamp. £5 10s. per set. Cash with order. 


Dixon & Co., 91, Queen Victoria Street, E.C. 4. 4035 
SS TE сена БЫ НИР US ыныра БЫУ MENU E OEE EO ED 
FOR SALE. 


— € —— — 


ELECTRIC MOTORS, from 4-Kw. to 540-kw. All 110/170 or 
210/00 volts, D.C. 

Also fine Electric Pumps, various types, Plunger, Centri- 
fugal, and Thwaites. 

Air Compressors up to 3,000 Ib. per square inch. 

Turbo Blowers and High Pressure Receivers, Fans, Auto- 
matic Cut-outs, Knife Switches, Zed Fuses, &c., &c. 

Apply SHIPBRFAKING Co., King's Dock, Swansea. 4198 


MOTORS.—IMMEDIATE OELIVERY. 


FULL range of p.c. Motors from 1-H. p. to 80-н.р. All standard 
voltages in stock. For immediate delivery. 

Full guarantees. Attractive prices. 

Ев & Warp, Larp., Portugal Street, Kingsway, London, 


W.O. 2. 
Telephone: Holborn 696. 978 


(January 7, 1924. 


FOR SALE.— Continued. 


THE GREAT WESTERN RAILWAY COMPANY 


HAVE for disposal the undermentioned surplus Electrica] 

Plant in good second-hand condition :— | 

One 4-pole B. T. H. Generator, D.C., 170 v.-160 v., 1,280 R. P. M., 
with pulley 12 in. by 12 in., and slide rails. | 

Three slate panels with various connections. 

This material is on hand at Royal Oak Sub-station, and 
may be inspected by arrangement with the Company's Elec- 
ше Engineer, 66, Porchester Road, Paddington, London, 

Forms of tender, giving full particulars of the material, 
may be obtained from the undersigned, by whom tenders will 
be received not later than 10 a.m., JANUARY 3lst, 1921. 


H. DEANS, 
Stores Department, Swindon. Stores Superintendent. 
December 30th, 1920. 4079 


NEW MOTORS. DELIVERY FROM STOCK AT MAKERS’ PRICES. 


SINGLE-PHASE, 50 Ривторв, 100/200 Va ts. 


THREE i-n.P. Century, 1,460 n.».«., two 1-Н.Р. Century, 
1.460 R.P.M., seven 1-8.Р. Brook, 1,440 в.р.м., two 1-Н.Р. 
Brook, 940 R.P.M., seven lj-H.P. Brook, 1,440 R.P.M., two 14- 
H. P. Brook, 940 в.р.м., one TH. p. Brook, 940 R. P. M., one 3-H.P. 
Brook, 1,440 R. P. M., one 8-H. P. Brook, 940 RB. P. M., two 4-H. P. 
Brook, 1,440 R. P. . 

TRR HAS, 50 Pariops, 400/440 Vorrs. 


Two 1-н.р. Parkinson, 1,440 R. P. M., three TH. p. Parkinson, 
1.440 R. P. M., two 8-H. . Parkinson, 1,440 R. P. M., four 3j-H.P. 
Parkinson, 940 R. P. M., one 5-H. P. Parkinson, 1,440 R. P. u., one 
b-H.P. Parkinson, 940 B. P. M., four 7-H. . Parkinson, 1,440 
R. P. M., two 7}-H.P. Parkinson, 940 R. P. M., one 10-H. p. Parkin- 
son, 1,600 R.P.M., two 10-н.Р. Parkinson, 750 R.P.M., one 12 
н.р. Parkinson, 1,440 R. P. M., four 12-н.р. Parkinson, 940 B. p. M., 
one 14H. p. Parkinson, 720 R. P. M., one 14-H. P. Parkinson, S. R., 
710 R. P. M., one 25-н.р. E. O. C., S. R., 950 R. p. M., one 6-E. p. 
Brook, 1,400 R. P. M. 

Direcr CURRENT, 500 VOLTS. 


One 5-H. . E. C. O., 1.000 R. P. M., three 71 E. p., Siemens 
1,820 R. Pp. M., one 8-H. P. Crompton, 870 R. p. u., one 15-B. p. 
E. C. C., 1,060 R. P. M. 

SECOND-HAND MOTORS IN STOCK. 
SiNGLg-PHASE, 50 PERIODS, 100/200 Vorrs. 
One -H. P., 040 R.P.M., one 3-H.P., 1,420 R. p. M. 
THREE-PHASE, 50 PERIODS, 440 VoLTS. 

One 10-н.Р., 1,440 n.P.M. 

. Direct Current, 100/110 Vouts. 

One 2E. P., 1,550 R. P. u., one 4-н.р., 550 B. p. u. 

Dmzor CUBRENT, 500 Vors. 
One NE. P., 1,900 R. p. M. 


MIDLAND Dynamo Co., Lrp., 64, Belgrave Gate, Leicester. 
| 1194 


SHIPLEY URBAN DISTRICT COUNCIL. 


THE COUNCIL have for sale one Parsons Wurbine-driven, 
continuous-current Dynamo, direct coupled, 8,000 revs. per 
minute, with Condenser, Switchgear, &c. i | 

With a steam pressure of 160 lb. and a 28-inch vacuum, this 
will develop 200 KW. at 460/550 volts. 

The Set was made in 1901, and can be seen doing good work 
up to March 31st, 1921. 

Offers to be addressed to— 

I. LINDOW, ESQ. Somerset House, 
Shipley, Yorks. 4157 


FOR SALE. 


COMPLETE POWER STATION, including Steel Frame 
Building, and comprising :— ‚ 

Two 340-Kw., 500 volt, direct current Diesel Sets, by Mirr- 
lees, Bickerton & Day-Crompton, 1918, complete with switch- 
board, electric and petrol motor-driven Compressors, Pumps, 
Overhead Travelling Crane, Spares, &c. 

3661, ELECTRICAL REVIEW, 4, Ludgate Hill, London, E.C. 4. 
ES . IT EY I TO RN — IIE RR LO I EO SIE EEE OPE D IEE LENE 


FOR SALE. 


220 volt, direct current, shunt wound Motors, by Sunderland 
Forge Co., in excellent condition. 

30-H.P., 450 R. P. V., 4195. 25-H. P., TOO k. P. x., 4110. 

15-H. P., 700 R. P. M., £90. 10-H. P., 1.000 R. P. A., £78. 

7-H. P., totally enclosed, 1.000 R. P. M., £70. 


4017, ELEcTRiCAL Review, 4, Ludgate Hill. London, E. C. 4. 
———————ę — PD 


PLANT FOR SALE. 


HOUSE lighting Plant, 2 and 3-Kw. outfits, including Engine, 
Dynamo, and Battery Switchboard. Just overhauled. 


Garnet Tucker, 133, West Campbell Street, Glasgow. 4048 


ж | 
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NEW MOTORS AND GEARS, &c., IN STOCK. 


А.С. MOTORS. 

1, 2, 3, 4, 5, 7, 10, 12, and 15-H.P., squirrel cage. 

13, 16, 18, 20, 25, 30, 40, 50, 60 .80. and 130-н.р. slip ring. 

Two and three-phase, 220, 440, and 500 v., 25, 40, and 50 
cycles. | | | 

D. C. MOTORS. 

5,1, 2, 3, 5, 7, 9, 10, 12. 15, 18, 20. 25. 30. 40. 50. and 60-H. p. 
900 to 550 volts. А | ЖЕ 

All the above are complete with pulley slide rails, control 
and starting gear, air and oil cooled, with and without 
automatic features. is 

106 5 to 15-H. p. Star Delta, plain and with two overloads 
and. one no-volt releases. 

49 D.C. Starters, 2-H.P. to 40-H.p., double automatic. 

165 D.P. Switch and Fuses, H.O. pattern, 10 to 75 amps. 

Four 290 amp. Oil Circuit T.P. Breakers, two overloads, 
and one no-volt release. О 

Six Airbreak ditto, 15-50 amp. : 

CABLE. > Кот 2 
CaB-TIRE SHEATHED, ASSOCIATION GRADE, 600 MeGa. 

5,000 yards 1/18, 3/22, 3/20, 7/22, 7/20 twin. 

100 yards 37/14, 83 yards 19/16, 62 yards 61/19/26 flexible. 

30 yards 37/12, 128 yards 19/17. . 
V. I. R. CaRLES, ASSOCIATION AND Non-associaTion, 600 Meca. 

1 nid 1/18, 3/22, 3/20, 7/22, 7/18, 7/20, 7/16, 19/16, 
ап ; 

1000 yards 37/16, 87/14, 37/12. 


All the above materials are in stock for immediate delivery. 
The reason of our advert.: We wish to solicit your kind 
attention. You may require what we wish to send you. 
Wire, telephone, or write us please. We shall move quickly. 


Write: Tae MECHANICAL & ELECTRICAL ENGINEERING Co., 

Robust Works, Bradford Street, Walsall. 

Telegrams: '* Robust, Walsall." Telephone: 512 c 
395 


hun MN 


A. C., D.C. MOTORS, D.C.C. WIRE FOR SALE. 
THREE-ph., 50, 4-H. P., 340 v., 950 R. P. M., T / E. W/house, good 
as new. Heavy star delta D. A. oil starter. £40 to clear. 

D.C., 24-H.P., Phoenix, 440 v., 3 lugs for horz. running. £20 
to clear. Nearly new. 

D.C. 34-H.P. Electromotors, 460 v., 1, 200 R. p. M., comp. 435. 

D.C., 3. H.P. Langdon Davies, 480 Ў. £32 10s. All O. K. 

63 [b. D. C. C., 16, £8. 63 lb. ditto, 90, £10 10s. 83 1. ditto, 
17, £11. Each size on one drum, returnable 7 days. £1 deposit 
each. Prices on site. 


Симах ENGINEERING. Co., 182, Church Street, W. 8. 


| 


Telephone: Park 2023. | 468 
SINGLE SILK COVERED WIRE. 
In stock. On order. 
34 S. W.G. 1,670 Ibs. 5,570 lbs. 
36 „ 4 50 „ 1,000 „ 
40 sse Nil 265 , 


Offers invited for the above surplus stock and the benefit of 
orders booked at favourable prices. 


Ferranti, LtD., Hollinwood, Lancs. 4110 


FOR SALE. 


A -H. b., 20. volt D.C., 350/700 m.P.M., totally enclosed, series 
wound Motors, complete, by Veritys. 

3-H.r., 110-volt D.C., 350/700 R.P.M., totally enclosed, series 
wound Motors, complete, by Laurence, Scott & Co. 

A). H. P., 500-volt D.C., 900 R.P.M., shunt wound Motor, com- 
plete, by Veritys. 

9-н.р., d40-volt D.C., 1,500 m.P.M., Newton, semi-enclosed 
Motor. | 


к 480-volt, 1,600 R. P. M., totally enclosed Motor, com- 
ete. 


. H. P., 415-volt, 3-phase, 50 cycles, 700 m.r.M. Motor, by 
Crypto & Co. 


9-H.P., A. volt, 9-phase, 50 periods, 1.440 m.r.w., squirrel 
cage, л.с. Motor, by A. E. G. 


5 H. p., 90-volt, 9-phase, 50 periods, 950 k. P. x., squirrel cage, 
AC. Motor, by G. E. C. pee | 
йы З0-н.р., 3-phase, Ironclad Brookhirst Motor, Starting 
anels, 

Also Switchgear, Starters, &c. 

Gkorc Cours, Soxs & Co., 600, Commercial Road, Е. 4144 
— AUDI M n a A a 
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U.C. BELLISS STEAM SETS FOR SALE. 


ONE only 140 xw. Belliss- Westinghouse, compound wound, 
“л! volts, 400 revs., 130 Ibs. working pressure. Control panel 
available. In very good order. 
y ea 50 Kw. Belliss-Morcom, shunt wound, 110/125 
oits, 575 revs. Engine compound condensing. 
Close prices for prompt sale. 
BRITISH CENTRAL ELECTRICAL Co., Itp., 6 & 8, Rosebery 
‘enue, London, Е.С. 1. 


Telephone Nos. : Holborn 5848, 5849, nnd 5350. 4164 
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FOR SALE.—Continusd, | FOR · SALE.—Continued. 


FOR SALE. 


FOR SALE, 50-и.Р., 440 volt, 3-phase, 40 eycle Bruee Peebles 
Motors, 760 revs., with Ellison Starters. 
Plating Dynamo, 6 volts, 340 amps., by Scott & Mountain. 
3-Kw. Crompton Converter, 460/60 volts. 
15 and 22H. p., 220 volt, p.c. Motors, with Brook. Hirst 
Starting Panels. | 
100/190 volt, 110 amps., 
bearings. 


Рвоммонр & Co., Middlesbrough. 


shunt wound bi-polar Dynamo, 


321 


STEAM ENGINES AND DYNAMOS FOR SALE BY PRIVATE TREATY. 


TWO Sets as follows :— ` ^ 
Engines.—Belliss & "Morcom-compound, 150-1. H. p., steam 
160 lb. 
Dynamos. Mather & Platt compound wound, D.c., direct 
coupled to Engine. S0-KW., 450/520 volts, 440 R. P. M. 
One Engine only, Belliss & Morcom, 150-1. H. p. 


These Sets will be available for removal after 31st inst., and 
until then can be seen running any time by arrangement. 


Tenders for all or any part of the plant for sale are invited. 
and further particulars can be obtained from — 


THE BOROUGH ELECTRICAL ENGINEER. 
Ashwood Dale, Buxton. 4182 


—— "— 


ELECTRIC MOTORS FOR SALE. 


TWO each 3 and 5 H.P. Motors, 400 volts, 3 phase, 50 cycles, 
1,400 revs., with Pulley and Rails. 


Three 14 n.r., 220/330 volts D.C., pipe ventilated jnterpole, 
1,000 R. P. M. 


Three 11 H. p., 220/230 volts D.C., 4 pole interpole, enclosed 
ventilated, 750 R. P. u. 


J. R. ЮРокккү & Co., 15, St. George's Square, Huddersfield. 


Phone 1960. 4161 
ELECTRIC MOTORS. 
Stocktaking Sale. 
All Prices Reduced. 
70 Motors actually in Stock. 

Please send us your enquiries. 3 
E. P. ALI, AM & Co., 107-109, Gray's Inn Road, W. C. 1. 
Museum 6274. Epattrical, London.” 4158 


GENERATING SET FOR SALE. 


SPECIAT, GENERATING SET for Sale, suitable for testing 
work, capable of giving the following outputs and supplied :— 

At 500 revs., 30 K. v. A., 250/400 volts, 25 cycle, 3-phase; also 
19 Kw., 120/300 volts, D.c. 

At 800 revs, 47.5 K. v. A., 400/625 volts, 40 cycles, 3-phase; 
also 30 kw., 200/500 volts, D.C. 

At 1.000 revs., OU k. v. A., 500/750 volts, 50 cycles, 3-phase ; 
also 38 KW., 250/625 volts, D.C. 

Complete with Switchgear. 


Apply Frank GILMAN, 9, Westfield Road, Birmingham. 
ENGINES, Sc., FOR SALE. 


4141 


75-H.r., Vertical ‘ Petter“ Crude Oil Engine, all complete 
and first class. 

50-H. P. Vertical Crude Oil “ 
and only run about six months. 

35-H.P. on Producer Gas Vertical three-cylinder '' Hindley ” 
Gas Engine, direct coupled to dynamo. 

2-H. P. horizontal electric lighting type“ Westinghouse ” Oil 
Engine, only run about nine months. 

Two 35-H.P. '' Crossley " high electric lighting type Engines 
and Gas Plants. 

40-H. P. Hornsby ” 
Plant. 

4153, EvectricaL Review, 4, Ludgate Hill, London, Е.С. 4. 


tobey " Engine, all complete 


electric lighting {уре Engine and Gas 


BSOLUTELY new Accumulators varying from 75 to 150-ampere 
hour capacity, all by leading makers. Will be disposed of 
considerably below current prices. —* Electrical," 36, Victoria Street. 
510 


RAND new 26-H.P. Oil Engine, by Hornsby, in maker's cases, 
with spares and all accessories ; immediate delivery ; bargain. 
—Harry Н. Gardam & Co., Ltd., Staines. 4137 


ABLE (good quality), 620 meg., N. A., 3/22, 18/- рег 110-yard 
coil.—Isaacson & Brown, Ltd., 39, Furnival Street, Holborn, 
Е О. 4. 4188 


LEAT Ceiling Roses, Canadian pattern, six gross for sale in 

original boxes, no reasonable offer refused ; also beat quality 

Japanese C. G.. C. lampholders/in cases of 100 doz, at 8з. doz.— 4*1, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 
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FOR SALE.—Continued. 


O MPLETE Electric Lighting Plant, comprising 54 Crossley Gas 

Engine complete with oooling tank and everything connected, 
flexibly coupled direct to Crypto Dynamo, 80 volte, 50 amperes, 
Tucker Switchboard with all instruments, &o. Pritchett & Gold 
Acoumulators on stands suitable for anything from 80 to 150 lights. 
First-class oondition.— Cross, Ltd., Electrical Engineers, 14, High 
Street, Tunbridge Wells. 479 


ONDUIT, 3“, C.J. enamelled, 178. per 100 feet.—Isaacson and 
Brown, Ltd., 39, Farnival Street, Holborn, E.C. 4. 4191 


OTTON-Covered Wires.—Tons per week manufactured by the 
Eastoombe Engineering and Trading Co., 35, Eastcombe 
. Avenue, Charlton, S. E. 7. Orders and enquiries invited. 382 


OUNTRY-House Pumping Plant, comprising 13-H. P. Hornsby 
oil engine, with belt-driven deep well double-acting pump. 
Thorough good working order.—Cross, Ltd., Engineers, 14, High 
Street. Tunbridge Wella. 478 


RANE, with 20-H.P. Motor, all motions, cheap, for quick 
disposal.— Morgan, 138, Gower Street, W.O. 1. Museum 4318. 
4202 


RANE, Б cwt., Hand-Hoists, Lift, Wormgear, ex Stock.— 
Morgan, 138, Gower Street, W.C.1. Museum 3418. 4171 


ROMPTONS 1-н.Р. New Motors, with pulleys, 220 volte, 
1600 rev&, £20.— Bernard Meggitt, Engineer, Mansfield. 
Tel. 224. 3031 


ROSSLEYS L type 5-H.P., over 43,000, good condition, pulley, 
tank, governors, gas bag, silencer, piping.— 160, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 


IRECT-Current Starters, double automatic, 220 and 410 volt, 
1-H.P. to 25-H.P. ; can be supplied from stock in quantities. — 
Bobinson & Hands Electrícal Co., Ltd., Barwick Street, Birmingham. 
4085 

YNAMOS, 60 v., 12 a., 1000 R.P.M., shunt wound, by the G. E. C., 
£15 each, nearly new.—White, 140. Southwark Street. 284 


ARTHING Clips, in copper, all sizes, “ to 2" always in stock. 
Write for trade sheet. —Isaacson & Brown, Ltd., 39, Furnival 
Street, Holborn, Е.С. 4. 5 4187 


ARTHENWARE Shades, ideal for banks and offices ; to clear 
(two sizes in stock), 1s. За. each.— Isaacson & Brown, Ltd., 
39, Farnival Street, Holborn, EC. 4. . 4189 


LECIRIC- Driven. high-lift, multi Stage Pumps, capacity up 

to 600 ft. head, at 140 gals. per min.; can be coupled to 

two 35-H. P., 500-volt, D.C. motors, or two 40-H. P., 410/500-volt, A. C., 
3-phase, 50 cycles, slip ring Motors; brand new. — Harry Н. 
Gardam & Co., Ltd., Staines. 4138 


LECTRIC Light Cables, 100 miles (new), extra high quality, 

all Ring Cable, by best British makers, 7/22 on 500- 

yard drums, 7/25 on l-mile drums: also seven miles 7/11, to be 
sold at absurdly low prices.—Lake, 132, Upper Thames Street, 
London, Е.С. 4. 553 


LECTRIC Motors and Dynamos for Sale or Hire, D.c. and A.c. 
Machines always ready, guaranteed.—' Phone : 48% H'smith, 
The Electro-Generator Co., 1A, Shepherd's Bush Road, W. 6. 489 


LECTRIO Motors, best makes, 2 — 50-H.P. second - hand; 
50-H. P., new.—To view, apply Dairy Supply Co., Ltd., 
Museum Street, London, W. C. I. 410 


NAMELLED Iron shades, best quality, English. —Enquiries 
invited from wholesalers, Blandford & Co., 22, Gray's Inn 
Road, London, W.C. 557 
Heb 35/40, »otton maroon, 333. Gd. per gross yards from 
stock. — [-аасзоп & Brown, Ltd. 39, Furnival Street, 
Holborn, E.C. +. 4190 


OR Sale, bargain, Metal Filament Lamps and j-watt Lamps of 

various voltages; $-watt Lamps at large discount providing 

I-watts taken as well.— 4065, ELECTRICAL REVIEW, 4, Ludgate 
Hill, London. 


OR Sale, battery Babcock Boilers; heating surface, 2228 aq. ft., 
150 lbs. pressure. Also 500-Kw. Steam Set, 220 volte.— 
Williams & Sons, 37, Queen Victoria Street, London. 1193 


Е Sale, complete Small Tower Station of 200 Kw. capacity, 
500 volts, D.C., and comprising three National gas engines, 
with direct coupled generators, producer plants, switchboard, &с. ; 
plant seven years old. Reason for sale, taking supply from power 
company.— 3677, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


OR Sale, Elliot Bres Recorder, D.C., 0/50 amps. ; continuous 
chart; реж, — 401. ELECTRICAL REVIEW, J. Ludgate Hill, London 


OR Sale, four 25.H.P., 350-volt, 50-cvcle, 575-R.P.M., 3-pbase, 
slip-ring motors, complete, £145 each. — The P.enix 
Electrical Co., Ltd., 32 36, Broomielaw, Glasgow. А 1053 


ƏR Sale, Generator, A C., 15 KW., 3-phase, 346 volta, new (never 
run), by E.C.C.—115, ELECTRICAL HEVIEW, 4, Ludgate Hill, 
London. 


OR Sale, immediate delivery. 22 and 30-1.P. 400 - volt, 
3-phase, 50- cycle, A. C., Slip- ring Motors, complete with 
brush - lifting and short-circuit device, standard pulley, slides, 
dust - proof covers and switchgear; spred “50/960 revo- 
lutions per minute, by Mesars. Holmes & Co., Newesstle- on- 
Tyne. Also three-core 25, 04, 007), and four core (0145 
and 0225) LT, 660 volts Steel Tape Armoured Cable. — 
Enquiries to Messrs. Lake, Orr & Co, Ltd., 110, Kender Street, 
New Cross, S.E. 495 


_Ltd., 32/36, Broomielaw, Glasgow. 
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FOR SALE.— Continued. 
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OR Sale, Motor-Gencrator, 20 H. P., 500-volt, D.C. motor coupled 

to 6-volt, 2000-ampere generator, also smaller ditto, 12 H.P., 

500 volta to 6 volta, 1000 amperes.—The Phonix Electrical Oo., 
2846 


OR Sale, Motors, 21 B.H.P., Olarke Chapman, 100 volts D.C., 
main switch with overload and no-volt release, reversing 
controller and resistanc:, revs. 725. 10 B.H.P., Thos. Parker, 110 
volts, totally enclosed, revs. 700.—521, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


OB Sale, nearly new, 800 xw., 460-volt, D.C. Turbo Set, with 
condenser, &c., complete.—The Phosnix Electrical Co., Ltd., 
32/36, Broomielaw, Glasgow. 8678 


OR SALE.—New 25-period, 3-phase, 375 R. P. M., tors, by 

Siemens~-500-H.P. and 250-H. P., 5000/5500 volte; 150-H.P., 

440 volts; all slip-ring, with brush-lifting and short-circuiting 

device, and complete with starting gear. — 4020, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 


OR Sale, one B.T.H. 50-H.P., 3-phase, 50-cycle, 400-volt, slip- 

ring Motor, 360 R.P.M., complete with pulley and starter, 

nearly new, price £360.— 4180, ELECTRICAL REVIEW, 4, Ludgate 
Hill, London. 


Е Sale or Hire, Motots and Dynamos, 440, 220, 110 volta ; 
- Electrical Machinery of all kinds. — W. W. Martin, 320, 
Witton Road, Birmingham. Phone: East 883. ‚ 1470 


OR Sale, slip-ring Motors, 50-period, 3-phase, 440 volte, 
710 R. P. M., E.C.C., with brush-lifting device and starting 
gear; in perfect condition. 6-H.P. pipe-ventilated, £78; 14-8.Р., 
сое £35.—3897, ELECTRICAL REVIEW, 4, Ludgate Hill, 
ndon. 


OR Sale, two nearly new 20-H.P., 200-volt, 50-cyole, 2 phase, 
slip-ring Motors, complete. £130 each. — The Phenix 
Electrical Co., Ltd., 32/36, 1 Broomielaw, Glasgow. 4052 


OR Sale, two 35-B.H.P., 950 B.P.M., 500-volt, compound-wound, 
interpole Motors, by Phoenix Dynamo Co., £130 вас). 3085, 
ELEOTRICAL REVIEW, 4, Ludgate Hill, London. 


OR Sale, two 100-B.H.P., protected-type, alip-ring Motors, fitted 

with brueh-lifting and short-circuiting device, wound for 330 

volta, 50 periods, single-p 950 R. P. M., with belt pulley, 21" dia. 

by 18" face, with proteoted - Type stator starter, and protected - type 

rotor switch and resistances, oil immersed, and alide rails and 

holding-down bolts.—9588, ELECTRICAL REVIEW, <, Ludgate Hill, 
n. 


OR Sale (two) 275-H.P. Belliss Engines, 425 B. P. M., immediate 
delivery.— Williams & Sons, 37, Queen Victoria Street, 
London. 4196 


OR Sale, Wheelers Surface Condenser, with air and circulating 
pumps, capacity about 14,000 lbs. steam per hour. Low 
price.— Williams & Sons, 37, Queen Victoria Street, London. 4197 


OR Sale, 45-H. P., А.С. Motor, I-phase, 50 periods, 400 volts, 
720 B.P.M., with atarter and pulley.—Williams & Sons, 37, 
Queen Victoria Street, London. ere 4195 


OR Sale, 80 H.P., А.С. Siemena Motor, 350/100 volts, 3-phase, 
50 périods, 750 revs.— Williams & Sons, 37, Queen Victoria 
Street, London. 4194 


ОВ Sale, 110-KW., 480-volt, 400 B. P. M., shunt-wound, 3-bearing 
Generator, by Bruce Peebles & Co., with rails, spare armature, 
field coils and bearing brasses.—The Phonix Electrical Co., Ltd., 
32/36, Broomielaw, Glasgow. , 2946 
OR Sale, 160.H.P., 415-volt, 50-cycle, 485-B.p.M., three-phase, 
slip-ring, 2-bearing Motor by Westinghouse, with control 
gear. £950.--The Phoenix Electrical Co., Ltd., 32/6, Broomielaw, 
Glasgow. 4203 
OR Sale, 500-volt. D.C. Motors, 35-H.P. brush shunt, inter- 
pole protected, 630 R. P. M., £150; 5 H. P., Mavor & Coulson, 
totally enclosed shunt, 1000 R. P. M., £10. — 4047, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 


OUR 97-Hf. P., 6-pole, shunt-wound Dynamos, 460/560 volts 


D. O., 130/160 amps., 260 R. F. u., with bare shaft for belt or 
rope pulley, or can be coupled direct to engine.— Western Engineer- 
ing Co.. Swansea. — 967 


—— - am — — —— e 


LASS Boxes, thirteen 144 x 101 x 43: ten 12 x 91 x 54; 
eight 15 x 84 x 8j.—402, High Street, West Bromwich. 486 
ALLEY 1-kw. Lighting Set. In perfect running order. Only 


been in use two months. Price £110.—Besley, Bailey & Co., 
Hope Street Lane Works, Cardiff. ; 3972 


1 quantity 11- in. circ. Galvanised 6/24 Flex. Steel Wire 
Rope, in 300 ft. lengths, 258. рег length.—3390, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 


ATEST Type. 20-H. P., variable admission Gas Engine, by 
Crossley Bros., cylinders s" x 15“, supported cylinder outside 
bearing, No. 76536; like brand new.—Harry Н. Gardam & Co., 
Ltd., Staines. | 4136 


JI ³o ⁰y ⅛ð v ыт ыы e aic ыш 
1 Automatic Electric Lighting Plant, 6-EW., 

type Н, 600 R.P.M., 110 v., complete with 54 cella and switch- 
board. First-class order. Can be seen running Gloucestershire.— 
3828, ELECTRICAL REVIEW, 4, Ludgate Hill; London. 
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FOR SALE.— Continued. 


М0 D. C., Rhodes, 440 v., 9 H.P., new, starter, rails, &c., £80. 
Cherz, 426, Edgware Road, W. 537 


ОТОВ Lorries, Motor Vans, Oharabanos, Steam Wagons, Cars, 

kc. We supply from stock all makes, new and reliable 
teoondhand. Terms, cash or monthly payments. Please call and 
or write for full particulars, Worthmore's Motor Oo., 34, 
Victoria Street, London, S.W.1. Northern Branch: Cathedral 
House, Long Millgate, Manchester. 2903 


OTORS.— 20-H. p., 900 R. P. M.; 74-H.P. and 10-H.P., 1400 R. P. M., 
200 volt, 50 cycles, A. C., Brooks make. — J. W. Russell, 


Watford. 531 
EW E. C. C. Motor, 15 B. H. P., 440 volts, 930 R. P. M., shunt, semi- 


enclosed, pulley, slide rails; also опе 15-B. H.. Flather 
secondhand, 775 R. P. u. Oldfield Engineering Co., Ltd., Hampson 


Street, Salford. 4149 
EW Motors and Starters. Cheapest firm on earth. Try us.— 
Cunningham Limited, 171, Edgware Road, W. 2, 640 


EW 25-H. ., petrol-paraffin, water-cooled Engine, coupled 
direct to 15 KW., 230 vulta Dynamo, by Laurence Scott; also 
switchboard and distribution board for same.—Apply Arnold, 
Senior & Co., Ltd., Birkenshaw. 4119 


EW 60-H. P., 440-volt Shunt Interpole Motors, 700 R.P.M.; 
two with starters —Halwaine, Ltd., 444, Bolton Street, Bury. 
Telephone 681. 4089 


NE Alley & MacLellan Steam Generating Set, direot-ooupled 

Lancashire Dynamo, 200 KW., 500 volta, 6 poles, 470 R. P. M.; 

steam pressure 180 1bs.—3386, ELECTRICAL REVIEW, 4, Ludgate 
Hill, Lendon. 


NE brand new 100-kw., G. E. Oo., D.C., belt-driven Generator, 
220/240 volts, in maker's cates, 800 revs. ; full details ; imme- 
diate delivery.—Harry Н. Gardam & Co., Ltd., Staines. 4135 


o: Fielding & Platt Gas Engine, 7$ B.H.P., 350 revs.—3388, 


ELECTRICAL REVIEW, 4. Ludgate Hill, London. 


O™ Fielding & Platt horizontal, tandem, 2-crank, Gas Engine, 
180 B. H. P., direct-coupled Crompton, 100 Kw., 500 volta, D. C., 

180 BP.M., 6-pole generator; complete with gas plant, air com- 

pressor, &с.; magneto ignition.—3387, ELECTRICAL REVIEW, 4, 
udgate Hill, London. 


NE latest type Crossley variable admission Gas Engine, No. 
76536, cylinder 8" diameter x 15” stroke, 20 B. H.P., com- 
plete with all fittings, practically ne v. — Harry H. Gardam & Co., 
Ltd, Staines. 4129 


0 practically new 145-B. f. P. Electric Motor, by Westing- 

house, 3-phase, 50 periods, 440 volta, 290 revs. Absolutely 

the latest type, with starters and switches, slip- ring, two-bearing 
type with extended bed.—Harry H. Gardam & Co., Ltd., аш 

132 

NE second-hand Lister-Bruston automatic Electric Lighting 

Plant, suitable for 40 lights. In excellent condition. Can 

be seen running by appointment.—Mann, Egerton & Co., Ltd., 

Ipswich. 4121 


NE second-hand, 12.H.P., 400-volt, shuut-wound, D.C. Motor, 


700 reva., by Electromotors, Ltd., with pulley.— Spottiswoode, 
Ballantyne & Co., 79, Shoe Lane, E.C.4. 4167 


NE Suction Producer Plant, by Hopkinson, Huddersfield, oom- 
plete, and suitable for 100-H.P. gas engine.—Western Engin- 
sering Oo., Swansea, č 968 


NE 20-H.P. Gas Engine in good condition, price £100, purchaser 

to remove ваше; one 140-amp., 140-volt generator, price 

£80 on rail; one 100-amp., 100-volt motor, price £70 on rail; one 
i-&.P. Motor, 220 volts for sausage mixing, #20; one 3-H. P. motor, 
240 volta, 3200 revs., price £10; 50 large glass cells, 18 in. x 12 in., 
price £12 10a., purchaser to remove and pack; 1000 Ibe. of No. 6 
bare copper in 100 yde. lengthe.— W. Н. Nettell, Electrical Con- 
tractor, Phoenix House, Great Hales Street, Market Drayton. 505 


NE 20-н.р, Motor, G. E. C., never used, 220 volts; starter, 
pulley and slide rails; 11CO r. pm. £125.—Arthur Smith, 
A. M. I. H. E., Linthwaite, Huddersfield. 190 


NE 70. H. p., 585 R. P. M., and two 40-H. P., 481 R. P. M., A. O. Motors, 

three-phase, 25 cycles, 400/440 volta, totally enclosed, slip- ring 

type. “Peebles,” brand new machines.—3389, ELECTRICAL 
Review, 4, Ludgate Hill, London. 


ORTABLE Oil Furnaces save money for garages, plambers, 
fitters, tiasmiths, builders, &c. We offer as bargains balance 

of American Army stock, new and perfect, substantial W.I. frame, 
7-pint brass container, well-made lamp, and 7-in. C. I. melting pot 
at half present day selling price, while stock lasts.— Write for 


particulars, Parker, Winder & Achurch, Ltd., Birmingham. 3190 


EVO Flectric Fire, 4 bar, 230,250 volts, 2 Kw., with 15 feet 
off :xible. Excellent condition, 45s.—Croker, 8, Ashburton 
Road, Sou. isea. 437 


OYCE Motor, 70 B. U. p., 440 volte, 400 R. P. M., compound, 6-pole. 
_ 2-bearings, belt pulley, pillar starting panel. — Oldfield 
Enrinrering Co. Ltd , Hampson Street, Salford. 2E 


NMALL complete Electris Lighting Plant, 50 volts, for 10 lights, 
comprising oil engine with dynamo direct coupled, switch- 
board with all instruments and accumulators on stands. Can 
deen working.—Oross, Ltd., Electrical Engineers, 14, High 

; Tunbridge Wells. 477 


THE ELECTRICAL REVIEW SUPPLEMENT. == 31 


FOR SALE.— Continued. 


S WITOHES, 5-amp., P.B. flat, good quality, 13s. 6d. рег doz.— 
Isaacson & Brown, Ltd., 39, Furnival Street, Holborn, ES ins 
ip RESP HONES: A number of Ericsson instruments, types H. G. 
520, Н.А, 700 and НВ. 100, all in first-class condition. 

£4 ie. Od. per instrament.—Cox-Walkere, Ltd.. Darlington. — 4101 


HREE new 14 H.P., 110 volts, D.C. Motore, 1700 revs., by City 
Electric Co. Complete with starter £70 lot.— Greenwood, 
49А, Windsor Road, Southport. 409 


HREE Steam Generating Sets, each consisting of one 115-B.H.P., 
temi-portable, superheated ateam compound engine, with 
condenser, direct coupled to 3-phase, 50-cycle, 3000-v., 330-КУ.А. 
alternator, with complete switchgear.—Write to Alex Lefebvre, 
9, Rue Arsóne Houssaye, Paris (8^). . 147 


WO Liddles Electric Warping Capstans, 23 H.P., 500 volts, 

compound wound, with controllers, &c. Winding diameter, 

24 in.; tension in rope, about 10 tons. Brand new.—3391, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


О new Austin Lighting Plants, 110 volts, compound wound, 

£'5-KW. engine, four cylinder, petrol, with switchboard and 
instruments. Portable plant for temporary or permanent work ; 
as used by the Royal Air Force. Price £275 each, Immediate 
delivery.— Duff, Morgan & Vermont, Ltd., 48, Dover Street, Picca- 
dilly, W. 1. Gerrard 7364. 136 


X -RAY Outfit for sale, cost about £600. Price £150.—The 
Phoenix Electrical Co., Ltd., 32—36, Broomielaw, Glasgow. 
3347 


and 2-H.P. new G.E. Co. Motors, 200/240 volts, shunt wound, 
with slide rails and pulleys, 1-G.P. at 1000 revs., £26 ; 2-H.P. at 
1050 revs., £33. This exceptional offer for a short period only.— 
Bernard Meggitt, Engineer, Mansfield. Tel, 224. 3030 


4. Hu. Brook squirrel-csge Motor, 3 phase, 400 volts, 1400 R. P. M., 
unused, without starter and rails. Price £35.—227, Walworth 
Road, S. E. 549 


C—— NORRIS: 
CE Belliss-Siemens 80/100 v., D. C. Lighting Set, comprising 

Belliss compound H.P. engine, coupled direct to shunt-wound 
dynamo.—Harry Н. Gardam & Co., Ltd., Staines. 4128 


12 400-volt, 1300 R.P.M., second-hand, with pulley, £79.— 
Morgan, 138, Gower Street, W.C.1. Museum 3118. 4172 


1 ENS 120-volt, Compound Interpole Generator, 440 revs. ; 
also 6-K w., 220-volt, Compound Generator.—Drummond and 
Co.. Middlesbrough. 305 


1 5 G. E. C. Magazine Flame Arc Lamps, 15/50 v., 10 amp., with 
ey spare inner and outer globes. What offers/—561, ELEC- 
TRICAL REVIEW, 4, Ludgate Hill, London. 


155 220-volt, D.c. Motor, £65 (would make good generator); 
also Crossley Gas Engine, 12-B.H.P., £65; both perfect. 
—Apply 157, Rathgar Road, Loughborough Junction, S.W.9. 
Phone: Brixton 2967. 513 


10 Steam -driven Generating Set, comprising 230-volt 

Laurence - Scott generator, coupled direct to high -speed 
enclosed steam engine; also 2-H.P., G.E.C.,220-volt Electric Motor: 
full detaila.—Harry Н. Gardam & Co., Ltd., Staines, 4131 


— Un eoa 
2 BUNDLES of 50 pieces 8 x 400 mm. yellow flame Excello 

Carbons No. 90, wire cored, For Sale, cheap.—Offers to 
Hubbers} Hon Bonth Базе Exeter. 388 


cu E ee pl LL 
9 25 and 30-H.P., 220-volt, D. 0. Motors, almost new, with 


9 4. Hr. 110-volt, ball-bearing type D.c. Electric Motor, by 
Laurence-Scott, new 1918, in new condition, seen running 

800 B. P.. Harry H. Gardam & Co., Ltd., Staines. 4133 
2 D single-phase, 50-per., 220-volt Langdon-Davies Squirrel 
Motor; new condition; pulley, starter and rails.— 459 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. | 


30 Royce Motor, 460 volts, 850 B.P.M, shunt, semi- 
enclosed, interpole, pulley, slide base.— Oldfield Engineering 
Co., Ltd , Hampeon Street, Salford. 4148 


. — ...!!!! — —„—ꝛ¼ — — ... — 
KOTE: latest type Electric Motor, by G.E.C., new 1915, 

condition perfect, starter, slide rails and pulley.—Harry H. 
Gardam & Co.. Ltd., Staines. 4134 


5 -K W. Belliss-Siemens modern 110-v., p.c. Lighting Set, com- 
e pound H. S. steam engine coupled to multipolar generator 
—Full details and price, Harry H. Gardam & Co., Ltd., Staines. __ 
4127 

6 B. H. P. G.E.C. Motor, 250 volts, 400 R. P. M., shunt, 4-pole, 
protected type, baseplate, 3-bearings. rope pulley, Brook - 
Hirst starter.— Oldfield Engineering Co., Ltd., Hampson Street 
Salford. 10 


7 -K W., 500-volt, and 48-K ., 220-volt, Compound Generators; 
new condition. Drummond & Co., Middlesbrough. 306 
O6 TUBE Green's Economiser, 160 lbs. pressure. £275. In- 
eurance report on request.— Western Engineering Co., 
Swansea, 3815 


10 -KW., 440-volt, D.c. Generating Set. 120/160 lbs. steam 
pressure; brand new. — Halwaine, Ltd. 444, Bolton 
Street, Bury. Telephone 631; 
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FOR SALE.— Continued. 


1 9 nts A., 3-phase, 25-cycle, 220/127-v., 750-R.P.M., new 

Alternator, three bearings, exciter, belt pulley, regu- 
lators ; immediate delivery, Paris.—Write to Alex. Lefebvre, 9 Rue 
Arsène Houssaye, Paris (8°). 393 


1 2 DEM 220-volt, D.C, Generator, 490 R. P. M.; new condition; 
three bearings.— Halwains, Ltd., 444, Bolton Street, Bury. 
Telephone 68 681. 4090 


= E 


15 KW., 100. volt, 50-cycle, 3- lisse Alternator, direct coupled 
e) exoiter, 428 R.P.M., brand new ; for belt or rope drive.— 
Halwains, Ltd., 444, Bolton Street, Bury. Telephone 681. 4093 


7... . віерзопе зи и 
2 5 -K W. Rotary Converter for sale, 3 phase, 50 cycles, to 500 

volts p.c.— The Pheonix Electrical Co., Ltd., 32—36, 
C 3346 


2 5 HORS E- Power Motor, compound, interpole, 500 volts, 

485 revs., three bearings, bedplate, starting gear. 
Brand new. Immediate delivery.— 4122, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


» 20' 2 Steam Generating Set, comprising enclosed high- 
speed compound Steam Engine hy Belliss, coupled direct 
to 230 volt, D.c. Dynamo, by Lahmeyer, Condensing Plant if re- 


quired.— Harry H. Gardam & Co., Ltd., Staines. 4126 
4 5 Yards of 5 stranded aluminium bare cable. — Western 
Engineering Company, Swansea. 2561 


500 "955 D.c. Motors ; one each, 54, 30 and 10-H.P. ; second- 
hand in new condition. —Halwains, ма, 444, Bolton 
Street, Bury. Telephone 681. 4092 


7 KOET: Belliss-Dick, Kerr Alternator Set. comprising 

1100-H. P., Triple Expansion Enclosed Modern Type 
Engine, coupled direct to a single-phase, 60 pericd, 2000 volt. 
Generator, complete with Exciter. The Stator is conveniently 
arranged to be rewound for three-phase. Engine would be sold 


separately if required. Harry Н. Gardam & Co, Ltd., Staines. 4124 


7 5 О); Diesel Plant, composed of four 125-H. P. and one 

250-H.P. Diesel-Petters oil engines, 250 R.P.M., driving 
by belt direct current, 120-volt generators, by E.C.C., with 
all auxiliary apparatus for storing of oil, cooling tanks, spare 
parts, KO., and complete switchboard. Immediate delivery 
France. — Write to Alex. Lefebvre, 9, Rue Arsene Houssaye, 
Paris (8°). 399 


1 050* W., Low Pressure Turbo-Alternator Set, by Oerlikon, 

nearly new, with three-phase, 50 periods, 6000 volts, 
Alternator and Richardsons Oontra-Flo Surface Oondenser of 
greater capacity. Would sell Condensers uen if req uired.— Harry 
H. Gardam & Co., Ltd., Staines. 4125 


BUSINESSES FOR SALE AND WANTED. 


Advertisements are inserted under this heading at 1s, bd. per line, 


BRASS AND ALUMINIUM FOUNDRY TO LET OR LEASE. 


A SMALL Foundry, completely equipped with latest appli- 
ances, also оху -acetylene welding apparatus. Adjoining 18 а 
large capacity electro-plating plant, the whole embodying 
latest improvements, situated within 12 miles of Charing Cross. 
Forms part of premises recently acquired by firm not requiring 
such plant. 

4169, ELECTRICAL Review, 4, Ludgate Hill, London, Е.С. 4. 


LECTRICAL Contractors Businees for sale, progressive neigh- 

bourhood, 23 miles London, shop with good living accomoda- 

tion, excellent connection. Price for goodwill and fixtures 4300, 

stock at valuation (about £250). Full investigation invited.— 5:19, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London' 


ARTICLES WANTED. 


Advertisements are inserted under this heading at 1s. 9d. per line. 


CONDENSING PLANT. 


ONE Surface Condensing Plant, 8.000/9,000 lb. steam per 
hour, to work with Turbine Set. 
BOILER. 
One 30 ft. by 8 ft. Lancashire Boiler, 120 lb. pressure. 


Forward full particulars to THE ENGINEERING EQUIPMENT 
Co. (1919), LTD., Coleridge House, Swansea. 450 


LEAROYD & SON, Bridge Works, Clapton, N.E.— Telephone: 

. Dalston 2278; Telegrams: “ Frangible, Lowclap, London,” 
buys for prompt cash every deacription of second-hand Generating 
Sets, Accumulators, Motors, Transformers, old Arc Lamps, Meters, 
Cable Scrap Metals, Metallic Drosses, &o, &o, Inquiries solicited. 
Established over 50 vears. 5103 


January 7, 1931. 


ARTICLES WANTED. Continued. 


O. and D. 0. Motors (second-hand), any type, any condition, 
wanted for prompt oash.—4À. Learoyd & Son, Bridge Works, 
Heatherley | Street, ‘Clapton, N.E. 5104 


RC Lamp Carbons. Wanted, to purchase, Scrap Carbons or 

used-up ends in not less than l-ton lots, for immediate 

delivery.— Write, stating prices nearest atation, to 3984, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 


UTO-Transformers wanted, 30 and 60-H.P., 440 volts, 3- Phase 
25 cyoles.—Glasgow Electrical Engineering Co., Ltd., 47, Pitt 
Street, Glasgow. 466 


тон drawn Wire Lamps wanted to purchase in any 
quantities. Beat prices paid.—Write, stating particulars, to 
Allies Electric Lamp Repairing Co., Ltd.. Montgomery Street, 
Hammersmith, W.6. 3867 


INEMA Set wanted. Motor, 200/100 volts, single phase, 50 

periods, alip-ring, with starter; direct coupled to dynamo, 

10 volts, 60 amperes, D.c.—State price and full particulars to 4117, 
ELECTRICAL REVIEW, 4, Ladgate Hill, London. 


| AMO, 70 volt, 40 amp., shunt, D.C., with slide rails, up-to- 
date ; also Switchboard for above. State what instruments 
and switches.--Lowest price to Wheatley Bros., Aldington, Kent. 
509 


OTOR Generator, comprising 10-H.P., 3-phase, 25-cycle, 440- 

volt motor; coupled to 5-Kw., 80/110-volt, D.C. generator. 
To be complete with necessary starter. State lowest cash price.— 
508, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


LATINUM Scrap wanted for cash; the highest market price 
given. Call, or parcel by post, prompt cash by return.— 
L. Stern, 71, London Road, Liverpool. 436 


EQUIRED immediately, No. 40 8.W.G., D.8.C., soft Copper 
Wire, covering not exceeding 23 mils.—State price and full 
delivery particulars to Newton Bros. (Derby), Ltd., Alfreton Road, 
Derby. 4046 


EQUIRED, Power Unit, 350/400-H.P. with or without 
generator, 440/160 volt, D.c., compound.—Box 72, Ludgater's 


Advertising Office, Braintree. 461 


OTARY Converter wanted. 230 volts, with output about 
60 volts, 60 amps. ; new or second-hand; give full details 
and delivery.—Parkes & Co., 65, Dame Street, Dublin. 458 


ECON D-Hand Starters wanted.—One 30-H.P., two 15-H.P., one 
12-H.P., two 10-H.P., 220 volts. Brook Hirst Panel type pre- 
ferred, with D.P. circuit breakers interlocking, no-volt overload 
release, fitted with ammeters in dust and weather-proof cases.— 
Send particulars and price to 4073, ELECTRICAL REVIEW, 4, Ludgate 
Hill, London. 


ANTED, at once, all sizes of new b. C. d. Copper wires, from 

11/19 8. W. G. inclusive. Also 24/42 8. W. G. all coverings. 

Small quantities or complete large stocks tor prompt 
cash.— Western Engineering Co., Swansea. 7818 


Wa immediately new or second-hand belt or rope driven 

alternators, 400-500 volta, three-phase, 50 periods, 100/250 
K. v. A., complete with exciters,— Immediate offers to Western 
Engineering Co., Swansea, 1905 


ANTED immediately, 230-volt, 20-н.Р. Generator, must be 

very good make and in good condition—Apply W. H. 

Emett, Victory House, Prospect Hill, Douglas, I.o.Man, with full 
particulars and prices. 520 


ANTED, Motor Generator, 410 volt, 25 cycle, 3-phase, A.C. 
to D.C. ; 70-volt, 60-amp. Generator.—Harriman, Palace, 
Long Eaton. 866 


ANTED, one 3-phase, 50-period, 400-Kw. (572-K.v.A.), 3000 / 

400 volts, double wound, oil-immersed, self-cooling Trans- 

former.—Full particulars to 3969, ELECTRICAL REVIEW, 4, Ludgate 
Hill, London. 


ANTED, 35/10-H.P. Crude Oil Engine; semi Dal or Petter 
preferred; with or without dynamo; 300/100 v., 26/30-K W. 
Electric Lighting Co., Ltd., Pewsey. 462 


ANTED, one 60-Н.Р., 3-phase Motor, 500 volts, 50 cycle, 
alip-ring type, 150 revs, ; height of shaft centre 420 mm.— 
470, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


ANTED, 4 to 5-KW. paraffin Generating Set, 200/250 volta, 

with tanks and switchboard for direct running. New or 
secondhand.— Quote lowest price, f. o. r., to J. F. Davie, A. M. I. E. E., 
Dromore, The Manor Way. Purley, Surrey. 502 


ANTED, 250-Kw. Steam driven Generating Set, consisting of 
Vertical Inverted, Enclosed High-speed Compound Steam 
Engine, direct ooupled to three-phase Alternator, 550 volts, 
50 cycles.—Western Engineering Company, Swansea. 7861 
TRGENTLY.—Two Electric Capstans for truck haulage; D. d., 
220 volta : complete, with control gear.—Jackson, 8, Tenny- 
son Street, Nottingham. 395 


5 ООУ (or near) Generating Set, consisting of 3-phase 
alternator, 2000/3000 volts, 50 cycles, driven by enclosed. 
high-speed steam engine.— Western Engineering Co., Swansea, 3450 
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WALUATIONS, 
AUCTIONS and 
ARBITRATIONS o 


Electrical Works, Plant and Stock; 


WHEATLEY KIRK, PRICE & CO. 


46, Watling Street, рлар ш 16, Albert Square, 
London, E. C. 4. Mai 


26, Collingwood Street, Neweastle-on-Tyne. 


MINISTRY OF MUNITIONS, 
BY DIRECTION OF THE DISPOSAL BOARD 
(Plant and Machinery Section), 


FOR SALE BY PUBLIC TENDER 
ONE COMPLETE POWER STATION PLANT, 


Comprising :— 
THREE 2,000-kw. Generating Sets, 3,300 volts, 3-phase, 50 
periods, complete with :— 
Boilers, 
Pumps, 
Water Softener, 
and all Station Accessories. 
Tenders close on February 1st. 
For full: particulars, tender forms, permits to view, apply 
THE CONTROLLER, D.B.1.E. 


Charing Cross Embankment Buildings, 


London, W.C. 9. 4037 
MINISTRY OF MUNITIONS. 


BY DIRECTION OF THE DISPOSAL BOARD. 
(Plant and Machinery Section.) 


HIGHLY IMPORTANT SALE OF 


Valuable Machine Tools, Oil Engines, 
Generating Sets, Electric Motors, 
Vegetable and Fruit Preserving Plant, 


Lying at Minchinhampton, Leighterton and 
Rendcombe (Glos.), and Hereford. 
On Tuesday, January 11, at the Subscription Rooms, Stroud, and on 
Wednesday, January 12, at No. 86 C.S. Depot, Rotherwas, Hereford. 
| comprising :— 
Lying at R.A.F. Station, Minchinhampton (Glos.). 
MACHINE TOOLS, &c. :— 


One 8} in. Centre Lathe, 8.8. & S., Gap Bed, by Whitaker 
and Clapham. | 

One 64 in. Centre Lathe, S.S. & S., Gap Bed, by Denhain. 

One 34 in. Centre Drummond "' Treadle Lathe. 

One 24 in. Vertical Drilling Machine, by Fredk. Pollard and 


One 14 in. New Century Drilling Machine, by Jones and 
Shipman. | 

Опе Selson Shaping Machine, 10 in. stroke. 

One Universal Grinding Machine, 18 in. by 8 in. 

One Twist Drill and Too] Grinding Machine, by H. E. Jack- 
son. | 
Опе Fortuna Power Hack Saw, 6 in. by 6 in. 

One Double-geared Arbor Press, by Jones & Shipman. | 
One Centrifugal Booster Pump, 200 gals. per min. capacity, 
direct coupled to 144-н.р. motor, 220 volts, P. C., 1,440/1,650 


B.P.M., with starter. 
ELECTRICAL PLANT. 
Two 35-xw. Dynamos, 230 volts, P. O., 1,100 R. r. u., by Brush 
Electrical Кайл Co., Ltd. Р 
Switchboard, comprising two Dynamo panels, 8 feeder cir- 
cuit panels, by Crompton. _· ; : 
Two 70-в.н.р. Semi-Diesel Vertical Oil Engines, twin cylin- 


der, by Robey. 
Four p.c. Motors and Starters, 220 volts, two 10-B.H.P., one 
6-b.H.P., and one 2-B.H.P. А 


Two Electric Motor Fans, 220 volts, 730 R. P. M. 


——— 


fing at R. A. F. Station, Leighterton (Glos.), Machine 

0018, C. to 

One 8j in. Centre Lathe, by Whitaker & Clapham. 

One 6 in. Centre Lathe, by Denham. | 

One 84 in. Centre Drummond ’’ Treadle Lathe. 

| 13 y us Driling Machine, by Jones & Shipman, and one 
In. ditto. 

One " Acme " Haek Saw Machine. 

Double Forge and Double Action Bellows. 


One Plain Iron Grinding Machine for % in. Plane Irons, 
by J. Sagor & Co., Ltd. | 

95 Hydrants, Shafting, Pulleys, Hangers, ќе. 

ELECTRICAL PLANT. | 

Two 85-kw. Dynamos, 4 pole, 850 R. P. M., by the Phoenix 
Dynsmo Co. , 

One main Switchboard, comprising four Panels, each 40 in. 
by 14 in., with ammeters, voltmeters, &c., by Brookhirst. 

Two 70-в.н.р., Horizontal Crude Oil Engines, single cylinder, 
by Fielding & Platt. 

One 10-в.н.р. Motor and Starter, 220 volts, р.с., 1,000 R. P. M., 
by Mawdsley. 

Two 5-H.P., ditto, 220 volts, D.C., 20 amps., 1,000 R. P. M., by 
Electrical Construction Co. 

One 2-H. p. Motor and Starter, 220 volts, D. C., 8.6 amps., 1,000 
R. P. M., by H. T. Boothroyd & Co., Ltd. 

Large ntity Electric Cable, 3/22, 7/20, and 7/16. 

xu Overhead Structure for Line Shafting and Counter- 

g. | 


Lying at R.A.F. Station, Rendcombe (Glos.) :— 
MacHINE Toors, &o. 
One 8 in. Centre Lathe, S.S. & S., gap bed, by J. Lang and 


ns. | 
One 5 in. Centre Drummond ” Lathe, S.S. & S. 
Two 34 in. Centre Drummond ” Lathes, gap bed, S. S. & S. 
One 20 in. Vertical Drilling Machine, by Jones & Shipman. 
One 18 in. Sensitive Drilling Machine, by F. Pollard, 
Leicester. 
One '' Selson " Shaping Machine, 10 in. stroke. 
One Double-Head Grinding Machine, by Luke & Spencer, 
Manchester. 
One Fortuna Power Hack Saw, 8 in. stroke. 
one „ ne a 22 in. ditto. 
ne О.І. Blacksmith’s Hearth, hand-operated fan + 
Ec 6 t сш din ИЕ 
ne Coppersmith’s Blazing Hearth, with hand 
гоз „ урш & Со. оа 
ne Water rage Tank, 15,000 galls. 1 i : 
ments, 3 ft. by 2 ft., bolted. R 
ө Water serve Tank, 12,000 galls. сарае! essed 
brcal erment; Н ү һу 1 ое : ein 
ne Paraffin Storage Tank, 1,000 galls. i А 
by 5 kt. by 4 ft galls. capacity, galv., 8 ft. 
One ditto, 4 ft. by 3 ft. by 2 ft. 8 in. 
One Air Cylinder, 8 ft. long by 7 in. dia., 150 lb. per 8q. in. 
One Pumping Set, comprising Horizontal “ Tange Oil 
Engine, 16 H.P., cylinder 83 in. dia. by 16 in. stroke, Worth- 
шоп Centrifugal Pump, 1,900 R. P. M., 34 in. inlet and 
outlet. 
UA MB Pulleys, Brackets, Belting, and Miscellaneous other 
items. 
One Overhead Structure for Line Shafti 
Жы ine Shafting and Counter- 
СТ . ; 
wo 15 in. Circular Saw Benches, by Wadkin, Lei 
Two 24 in. Band Saws, by John Pickles & 55 
One Single Spindle Moulding Machine, 1 in. spindle, table 
2 i by > ft., by J. Sager & Co., Halifax. | 
пе Plane Iron Grinding Machine, to take pl | 
24 in. long, by T. Robinson & Sons, Rochdale. ^ 9 to 
One Bench Grinding Machine. 
* 18 М 55 
we 16.3 KW. Generating ts, comprising Hori 
“ Petters "^ Oil Engine, 26 B. P., cylinder 1H in. dis. herons 
stroke, with 16.3 Kw. Belt-driven Dynamo, 68 amps., 240 volts. 
1,000 R.P.M., compound wound, by Astor. 
сша саши Set Spares. 
ven Double-Panelled Switchboards, panels 3 ft. by 2 
by 14 in. and 1 ft. 6 in. by 2 ft. by 14 Е with те 
ammeters, switches, &c., by Chamberlain & Hookham, and 
Miscellaneous other items. | 
One 34 н.р. Motor and Switch, 220 v., 14 amps., 1,200 R. P. M. 


Lying at No. 86 C. S. Depot, Rotherw T 
af Wireless Mabel) n кинен ааш 

mus Su oe Toors, &o., 

irteen '' Phillips ’’ Patent Hydraulic Le 

and Sons, Melksham: á . кше by. Spences 

Two 84 in. Centre Lathes, 8.8. & S., by Milwaukee Machine 
Tool Co. | 

One 9 in. Centre Lathe, S.S. & S., by Giddings & Lewis 


. Manufacturing Co., U.S.A 


Four Heavy 12 in. Centre Lang Type Lathe 
Otis Elevator Co. eee B; 98. Бы by 
es 1 8 8 zum by Sociedad Espanola. 
ne jn. ntre Boring Lathe, S.S. & 8. , 
Haggas & Smith. B. by Ward, 
А zu 134 in. Centre Lathes, 8.8. & S., by Pittsburg Machine 
00 f 
Three Heavy Duty 27 in. Vertical Drillin ] 
Wm. Asquith, Ltd. за 
One 26 in. New Century Vertical Drilling Machine, by 
Jones & Shipman. | 
New Hydraulic Spring Testing Machine, 20 tons power, 12 
in. stroke, 1,500 lb. working pressure, by Fielding & Platt. 
One No. 1 Lumsden ” Oscillating Grinder. 
One No. 4 '" Lumsden " Triple-end Grinder. 
One Acme Patent Hack Saw, 14 in. blade, by Wieksteed 
and Oo., Ltd. 
ү» Cross-Cut Saw Bench, 18 in. Saw, by J. Sagar & Co., 


(Continued on nezt page.) 
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New Pellet Rohm вечае. ы 

One Dey " Time-Recording Clock for 150 numbers. 

Three 5-cwt. Overhead Travelling Cranes, 31 ft. 6 in. span, 
by Herbert Morris, Ltd. 

One 5-cwt. ditto. W ft. span. 

About 70 Yards 14 lb. Rails in sets of Right and Left-hand 
points, curves, &c. 

81 Steel Sleepers, 2 ft. 7 in. by 4 in. by i in. 

28 pairs Fishplates, for 14 lb. rail. 

ICAL PLANT. 

Two new 216-kw. Motor Generating Sets, 222-B. f. . Motor, 
440 volts, A. C., 3-рһаве, 40 periods, with D.C. Generator, 216 
kW., 6 poles, 600 amps., 775 R. P. M., 180/360 volt range, by 
B.T.H., Rugby. 

One WB. H. p. Motor, 220 v. A. C., phase, 50 cycles, 960 R. p. M. 

One 6-H. p. Motor and Starter, 200 volts a.c., 3-phase, 50 
periods, I. 000 / 955 R. p. M., by Siemens Bros. 

One Phoenix Patent Electric Magnet. | 

Five one-ton Electric Overhead Travelling Cranes, 38 ft. 
span, by Broadbent & Sons, Ltd., Huddersfield, with two 
10-H. p. Motors and one 24-H.P. ditto, 200 volts, a.c., 2-phase, 
50 periods, by Westinghouse, Manchester. 

egetable and Fruit Preserving Plant. 

One Rotary Potato Washing Machine, cylinder 10 ft. by 
9 ft. dia., by Mabbott & Co. | 

One Rotary Potato Peeling Machine, су]. 12 ft. long by 8 ft. 
dia., by Mabbott & Со. | | 

Two New Rocker Type Fruit and Vegetable Washing 
Machines, 4 ft. by 8 ft. by 1 ft. 6 in., by Tomlinsons (Roch- 
dale), Ltd. | 

One Belt-driven Fruit-slicing and Shredding Machine, and 
one Belt-driven Cabbage-cutting Machine, by Tomlinsons 
(Rochdale), Ltd. 

Two Belt-driven Automatic Steam-heated Cooking Machines, 
by Harrisons, Carter, Ltd. 


IMPORTANT NOTICE.—The following Plant at No. 86 C. S. D. 


Hereford, has been included in this Sale :— 


Six I Kw. Steam-driven Generating Set, one Oil-driven ditto, 
and two Petrol-driven Marconi Electrical Generators. Quan- 
-tity Wireless Apparatus, including Rotary Converters, Cone 
densers, Insulators, and Equipment. 

IMPORTANT.—The Lots at Minchinhampton, Leighterton, 
and Rendcombe, which will be sold at Stroud, should be in- 
spected PRIOR TO DAY OF SALE. 

Further particulars and Catalogues free, obtainable (when 
ready) from the Auctioneer, Mr. 


CHARLES D. PHILLIPS, 


Prinee's Chambers, St. John's Square, Cardiff. 5919 
Telegrams: '' Realise," Cardiff. Telephone: 317 Cardiff. 


SITUATIONS VACANT. 
Latest time for receiving, 5 p.m. Wednesday. 


If letters are not to be delivered to certain firms or individuals 
(if known), instructions to that effect should be sent to the 
Manager of the ELECTRICAL REVIEW. who will do his best 


to carry out such instructions. Letters of applicants cannot 
in such cases be returned to them, nor can the names о? 
Advertisers using a number in any way be disclosed. 


Original Testimonials should never be sent. 
BELFAST. 


REQUIRED, immediately, two good Draughtsmen, thoroughly 
well up in wiring plans for installations on large passenger 
vessels, &c. 

Reply, stating experience, salary required, and when at 
liberty, to SUNDERLAND Force & ENGINEERING Co., Lro., Scot- 
tish Provident Buildings, Belfast. 3981 


KING'S COLLEGE HOSPITAL, DENMARK HILL, 5.Е.5. 


WANTED, immediately, an Assistant Engineer, with experi- 
ence in the running of Diesel Engines, and also General Elec- 
trical and Heating Plant. Salary commencing at £300 per 
annum. 

Applications, with copies of not less than three recent testi- 
monials, to be sent to the undersigned, from whom furtber 
particulars can be obtained. 


By order of the Committee of Management. 


RICHARD T. COLES, Secretary. 
January Ist, 1921. 4143 


PLUMBER-JOINTER. 


PLUMBER-JOINTER required, used to E.H.T. and L.T., D.C 
and А.С. mains, and to working on live service cables. Trade 
union rate. 47-hour week. 

Applications, enclosing copies only of recent testimonials, to 
ENGINEER AND MANAGER, 27, Osborn Street, London, E. 1, not 
later than first post on TvEsbay, Jantary lith, 1921. 4154 


SITUATIONS VACANT.—Continued. 


LS a ааа ылыа ——— I MEN 
RADCLIFFE URBAN DISTRICT COUNGIL. 


SHIFT ENGINEER wanted, must have had experience in 
a combined D.C., 3-wire, and Traction Station using High 
Speed Steam Dynamos. Experience with Rotary Converters 
Wa: be a special recommendation. N.J.B. Schedule, Class A, 
Grade 8. 

Applications, stating age, experience, &c., to be sent to 
ENGINEER AND MANAOER, U. D. C. Electricity Works, Lomax 
Street, Radcliffe, Lancs. 4051 


LEICESTER CORPORATION. 
WANTED, a Cable Jointer, used to high and low tension, 


two-wire and three-wire paper lead-covered cable. Must be 
able to do own plumbing. 

Apply, stating age, wages, and experience, to— 

City ELECTRICAL ENGINEER, Box 86, Leicester. 4039 


MANCHESTER CORPORATION. 


WANTED, two or three first-class Plumber-Jointers for work 
on all classes of Electrical Cables, L.T. and E.H.T. Wages: 
Standard for N.-W, area. 


Apply by letter to CHIEF ENGINEER AND MANAGER, or person- 
ally to Mains ENGINEER, Corporation Electricity Works, 
Dickinson Street, Manchester. - 4089 


CABLE WORKS MANAGER. 


MUST be energetic, good organiser, experienced in manu- 
facture of all wires and cables. 


Apply, in writing, with full particulars and salary required 


FULLERS, Chadwell Heath, Essex. 4050 


SHIFT ENGINEER. 


WANTED, experience D.C., 3-wire, A. C., H.T. Rotaries. Wages 
N.J.B. Scale, Class A, Grade 8. 


Apply, Вокан ELECTRICAL ENGINEER, Falkirk. 3998 


ALDERSHOT URBAN DISTRICT COUNCIL. 


WANTED, Temporary Charge Engineer for p.c. Station. 
Wages ls. 1144. per hour. Experience in Rotary Converters 


desirable. 
Applications, stating age, past experience, and when free, 
to be sent to— 
F. GARSIDE. 
Electricity Works, 
Laburnam Road, Aldershot. | 4140 


COUNTY BOROUGH OF WOLVERHAMPTON. 
Electricity Department. 


APPLICATIONS are invited for the following position :— 

Low Tension Plumber Jointer (single man preferred), for 
mains and service work, able to joint up all classes of Low 
Tension Cables in streets, stations, and sub-stations, &c. 47 
hours per week at full district rate. 

Apply, stating age and experience, and enclosing copies of 
recent testimonials, to the Borovan ELECTRICAL ENGINEER, 
83, Darlington Street, Wolverhampton. 4179 


E.H.T. JOINTERS. 


WANTED, by Municipality in Manchester district, two E.H.T. 
Jointers, 2s. Odd. per hour, permanent jobs. 

Apply in first instance, giving full particulars, to 4162, ELEC- 
TRICAL Review, 4, Ludgate Hill, London, E.C. 4. 


PAISLEY CORPORATION. 

Electricity Department. 

CHARGE ENGINEER. 
CHARGE ENGINEER wanted for 6,500-kilowatt Power Sta- 
tion, age over 25 years. Experienced in Power Station Opera- 
tion with Turbo-Alternators, Rotary Converters, and Water- 
Tube Boilers. Wages Class D, Grade 8, of E.P.E.A. schedule. 
Apply, stating age, apprenticeship, experience, technical 
training, “апд with copies of testimonials, to the ENGINEER 
AND MANAGER, Electricity Works, 27, Blackhall Street, Hase 
406 


ASHTON-UNDER-LYNE. 


CHARGE ENGINEER required for shift duties. Must be 
fully qualified man with mechanical and electrical experience 
on three-phase А.С. and p.c. system. Salary in accordance 
with N.J.B. Schedule, Class B, Grade 8. 

Applications, stating age, training, previous experience, &c., 
to the Borovom ELECTRICAL, ENGiNEER, Electricity Works, 
Wellington Road, Ashton-under-Lyne. 4155 


-— 


C r O S 
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SITUATIONS VACANT.—Continued. SITUATIONS VACANT .—Oontinued. 
LONDON COUNTY COUNCIL. ROYAL AIR FORCE. 


RECRUITS for the following trades required: Power Station 
„ Engineers, Shift Engineers, Engine Drivers. and Dynamo and 
APPLICATIONS. are invited for the position of Relief Charge Switchboard Attendants, for four years’ service. Civilians 18 
Engineer at Greenwich Power Station, at a commencing rate | to 28. Ex-service men 18 to 38. Marriage allowance paid to 
of pay of 30s. а week, rising to 90%. a week. married men of 26 years of age or over. 

The foregoing rate of pay is based on pre-war conditions, For particulars call or write, Inspector of Recruiting, 4, 
and is subject to temporary additions varying according to the | Henrietta Street, Covent Garden, London, W. C. 2, or К.А. 


Tramways Department. 


cost of living and making the total commencing remuneration, Recruiting Depot, 298, Bath Street, Glasgow. 4066 
at present, about £8 5s. a week. 
Applicants must have had a good technical training and BOROUGH OF BACUP. 
previous experience as Charge Shift Engineer; full particulars „ 
must be given. JUNIOR ASSISTANT required, experience in the Ге 
Preference will he given to candidates who have served, ог { of Mains Records, Drawing and Sketching, also able to assist 
attempted to serve with H.M. Forces. in the General Office routine. 
ace must V made Dot 19 8 0 than JANUARY 20th, State age, experience, and wages required to— 
1921, to the GENERAL MANAGER, London County Council Tram- 
ways, 33, Belvedere Road, S.E. 1. Canvassing disqualifies. Corporation Electricity 1 9 TH AND АА AGED: 
JAMES BIRD, 50, Market Street, Касир. 4082 
Clerk of the London County Council. 
COUNTY BOROUGH COUNCIL OF LIMER Д 
0 С INERICK WANTED, Experienced Leading Stoker, thoroughly compe- 
4 tent to take charge of shift in Boiler House of 2). C00-KW. 
Appointment of Borough Electrical Engineer. Generating Station; B. & W. land type boilers with chain 


——=— grates, induced draught, and other modern gear. Wages at 
THE ELECTRICITY COMMITTEE of the above Council | standard London rates. 
propose to appoint à competent man as Borough Electrical Apply, giving full particulars of training and experience, 
Engineer, to take charge of the entire City installation, in | stating age, and enclosing copies of three ‘testimonials from 
all details, who bas had experience of the running of a large responsible employers, to— 


station, with direct or alternating current, and the three-wire 
system, with batteries, boosters, and balancers. A knowl ledge 4054, Evectricat Review, 4, Ludgate Hill, 1 
of the working of a H. P. Diesel plant will be necessary. BOROUGH or " WOLVERHAMPTON 


Salary to commence £400 per annum, with annual incre- 
ments, should the Committee consider them deserved, and an ACCOU NTS CLERK арар Clerk, Те 
allowance ds services E i Typist. E al UE s e consumers' account, work, and having a knowledge of the maxi- 
To ma 55 eee an A үтү п successfull in Ше mum demand system of charge and ир- -to-date methods of 

юп un ое s A hi R i i d 5 ing the | records and procedure in an electricity consumers’ department. 
management and control of his stall, and possessing Inclusive salary £234 per annum. 


professional qualifications mentioned above, the Committee Anol А 
à pply, stating age, giving particulars of training and experi- 

may be disposed to give a higher initial salary. ence, and copies of recent testimonials, to S. T. ALLEN, Chief 
Preference will be given to candidates with a knowledge Engineer and General Manager, Corporation Electricity De- 
of Trish. partment, 83, Darlington Street, Wolverhampton. 4099 


time to the duties of the poe tion and his б 18 to 

be terininable by two months’ notice on either side. BOROUGH OF COLNE. 
Applications, stating age, with full particulars of the appli: | WANTED. Turbine Driver for 3- phase and p.c. Station. Wages 

cant's mechanical and electrical training and knowledge, and Jas per Whitley District Council Schedule No. 3 (N. W. Area), 

with copies of not more than three recent testimonials, must B. Zone. 


be sent to me not later than MONDAY, JANUARY 17th, 1921. Applications to be sent to ENGINEER AND MANAGER, Phillips - 
(By order) Lane, Colne. 4116 
W. M. NOLAN, Town Clerk, — ———— ————— 
Secretary of Committees. : LIVERPOOL. 
Town Hall, Limerick. ae 
) 4076 | CABLE JONITERS Wanted. Experienced Cable Jointers, 


December Jlst, 1920. 
accustomed to all-round work, including high-tension paper 


ORKS. lead cables; abie to do own plumbing and connect up services. 
SHEFFIELD WATER ш Э Standard rate of wages as fixed by District Council (No. 8). 

Ewden Valley Reservolrs—Bolsterstone. Apply, stating age, experience, and enclosing copy of testi- 
WANTED, Gas Engine Attendant (thoroughly experienced) monials, to the ‘CITY ELECTRICAL ENGINEER, 24, Hatton Garden, 
to. take charge of Suction Gas Plant. Experienced Electrician, Liverpool. 4106 


accustomed to D.C. work. 
Apply, stating experience, &c., ENGINEER ON WORKS. 4087 | ELECTRICAL POWER ENGINEERS’ ASSOCIATION. 


THE BRITISH THOMSON-HOUSTON co., LTD. STALYBRIDGE, Hype, MOSSLEY, AND DUKINVIFLD TRAMWAYS 
555 AND ELECTRICTIY BOARD. 
APPLICATIONS are invited by the above company from | ALT, Engineers, before accepting any position on the staff of 
first-class Draughtsmen, experienced in the design and lay-out | the above Undertaking, are recommended to communicate with 


of E.H.T. and L.T. Switchgear. the undersigned. 
W. ARTHUR JONES, 


Write, stating age, experience, and salary required to CHIEF 
DnrivGHTsMAN, Messrs. The B.T.H. Co., Ltd., Neasden Lane, General Secretary. 
Willesden, N.W. 10. 4069 102, St. George's Square, 
London, S.W, 1. 6666 


COUNTY BOROUGH OF EAST HAM EDUCATION COMMITTEE. 
Cheap prepaid Advertisements are inserted under this heading at the rate 


EAST HAM TECHNICAL - COLLEGE: EVENING CLASSES. of One Penny Per Word (minimum 1s). Three Consecutive Insertions for 
the price of two, if ordered and prepaid with first insertion. 


Box Number and ELECTRICAL Review address count as seven words. 


Principal: W. Н. BA&kER, B. Sc., F. C. S. 


REQUIRED, a Teacher for Electrical Engineering (Theory 
e Practical Laboratory Work), D.c. and А.С. Classes, up to Aa Winders wanted, Experts on А.С. repairs only need 
the final grade of the City and Guilds of London Institute. apply. Fare paid. Must be Trade Unionists. Permanent 


The classes are held on the fol lowing evenings :— employment. State experience.—McWhirter & Sons, Ltd. Cardiff. 

WM on 7.30 to 9.30 o'clock p.m. 3178 
ednesday, from 7 to 9.30 lock 

ийчү, froni 730 00 Ко sus FIRM of Electrical Contractors in the West End of London, 


Preference require services of good energetic outaide Representative. 
will be given to candid: y lav 1 
E о candidates who have had ex who can introduce first-class business in connection with Power, 


репепсе in teaching this subject. 

А form ot application, together with the conditions of ap- Lighting and Country House Instal:ations. соза salary ano com. 
pointment aud scale of salaries, may be obtained from the mission to right man.—Full particulars to 419, ELECTRICAL 
undersigned f › : REVIEW, 4. Ludgate Hill, London. 

Н, gned or from ше Principal, Technical College, East 
am, E. 6 LARGE firm of electrical manufacturers require & Designer of 
(Signed) F. R. THOMPSON, electrical switchgear and apparatus; familiarity with lat. at 
Secretary. practice in high and low-tension distribution is absolutely essential. 
Education Office, Tne position is an important one, and only men with first-class 
Town Hall, East Ham, E. 6. training and experience should apply.—4113, ELECTRICAL REVIEW, 


December J9th, сол T i 20. 4072 [ 4, Ludgate Hill; London. 
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SITUATIONS VACANT .—Continued. 


CTIVE Representative, required immediately (London and 
2 district), selling Cables, Flexibles, among wholesalers. Must 
have first-class connection. Small remuneration: attractive 
commission. Splendid prospects keen man.— 4184, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 


RMATURE Bander wanted, used to banding traction motor 
armatures, induction motor rotors, and turbo-generator rotors. 

Full district rate, war bonus piecework.—Apply The Brush Elec- 
trical Engineering Co., Loughborough. 4174 


RMATURE winding Improver, conversant with D. c. and 
preferably А.С. machines up to 10 H.P.—Apply, stating salary 

and experience to Electro-Dynamio Construction Co., Ltd., 4, New 
Cross Road, S.E. 11. 4178 


RMATURE Winders, experienced (А.С. windings). Good wages. 
Piecework.—Apply General Electric Co., Ltd., Engineering 
Works, Witton. | 4074 


RMATURE Winder wanted for all-round repairs, D.C. ; 44-hour 
week. State experience.—G. Mitchell & Co., Electrical and 
Mechanical Engineers, Market Bridge Mill, River Street (off 
Manchester Road), Burnley. 449 


SSISTANT Engineer wanted in large London Power Station. 

Good engineering training and experience with large high- 

tension power units essential. — 4185. ELECTRICAL REVIEW, 4, 
Ludgate Hill, London. 


URGH of Ayr.—Shift Engineer wanted. Experience in H.T., 

A. O., 3-wire, D.C., and in running turbo-alternators. Salary 

in accordance with E.P.E.A. Schedule, Class B, Grade 8b, increasing 
to Grade 8 by three equal annual increments.— Apply to the under- 
signed, stating age, giving particulars of training and experience, 
and enclosing copies of three recent testimonials, Roland Marshall, 
Burgh Electrical Engineer, Electricity Works, Ayr. 409 


ENTRAL Station in Hong Kong. — A Junior Assistant Engineer 

is required for mains department, passage out and home, five 
years agreement ; salary, Hong Kong dollars, 300/350 per month 
with allowances. Applicants must be unmarried and under 28 
years of age.— Apply by letter, enclosing copies of testimonials, to 
Box 227. Leathwait & Simmons, 5, Birchin Lane, E.C. 3. 480 


OMPETENT Electrician, with three-phase work experiencc, 
wanted for British East Africa.—Apply by letter, stating 

full particulars, and enclosing copies of references, to T. H. 701, 
care Jackson's, 19, Cullum Street, E. C. 3. 1146 


ESIGNER-Draughtsmen required for high and low-tension 
switchgear, starters, direct-ourrent circuit-breakers, &c. 
Applicants should possess initiative and be able to fill a position of 
responsibility. State age. experience and salary required.—4111, 
ELECTRIOAL REVIEW, 4, Ludgate Hill, London. 


RAUGHTSMAN, first-class, wanted, used to design of ironclad 
switchgear. Must have workshop and technical training.— 


State age, salary and experience to A. Reyrolle & Co., Ltd., Heb- 


burn-on-Tyne. 4040 


RAUGHTSMAN required to develop industrial and mining 

ironclad Switchgear. Must have had considerable experience 

in this line. Manchester district.—Apply, stating age, wage and 

salary required, to 3957, ELECTRICAL REVIEW, 4, Ludgate Hill, 
London. 


RAUGHTSMEN, Senior and Junior required, experienced on 

awitchboard layouts, ironclad switch and fusegear ; Birming- 

ham diatrict.—State age, technical training, experience and salary, 
484, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


RAUGHTSMAN wanted for high and low-tension Switch- 
boards. Must have had first-class experience in all types of 
modern switchboard and switchgear arrangements. State age, 
experience and salary required.— Apply, in first instance by letter, 
to Employment Department, Metropolitan-Vickers Electrical Co., 
Ltd., Trafford Park. —— . . Z à à 4021 


LECTRICAL Draughtsman, used to lay-out of large country- 
house plants. Ex-Service Man.—State experience and salary 
required. 440. ELECTRICAL REVIEW, 4, Ludyate Hill, London. 


—— AX— — 


^ALECTRICAL Engineers as Technical Assistants wanted in 

4 Government Wireless Department. Should have University 
science or engineering degree and practical experience in electrical 
engineering design, dynamo design or wireless work. Also a 
Physicists Assistant. Present pay under Civil Service bonus 
scheme. £350 to £450. according to qualifications. One good 
Electrician for power plant and accumulator work also required. 
Give particulars of training and experience, present position, age, 
&c.—2522, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


^ALECIRICAL Surveyor required by an Insurance Company. 

‘4 Applicants must have a thorough practical and theoretical 
knowledge of А.С. and D.C. plant and switchgear.—Write Box 512. 
c/o Smith's. 21, Bush Lane, E. C. 4. 559 

,ALECTRICIAN wanted for small D.C. station. Must have had 

4 experience with suction gas engines. State wages required. 
— 391. ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


NOREMAN Electrician required for D.C. colliery plant. Must be 

7 o'clock man.—Apply, stating salary, to Manager. Florence 

Coal and Iron Co.. Ltd., Longton, Staff. 1100 
OREMAN wanted immediately for firm engaged in the manu- 
facture of moulded electrical insulation, &c., must be capable 

of organising work eo as to obtain the maximum possible output, 
State experience and salary required to Box T. K. 699, cjo 
Jackeons, 19, Cullum Street, Е.С. 3. 4139 


(January 7, 1921. 


SITUATIONS VACANT .— Continued. 


MPROVER wanted for А.С. Motor winding ; London district.— 


Write, giving particulars of experience, 370, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 


OINTEBS required with experience of £.H.T. Cable Jointing. 
—Only first-class men need apply, giving full particulars of 


experience and wages, to 4168, ELECTRICAL REVIEW, 4, Ludgate 
Hill, London. 


— — —— 


[, NDON firm of electrical engineers, specialising in factory and 

mill equipments, require convincing Representative with 

good connection to secure contracte, also orders for motors, 

dynamos and various types of machines. State full particulars 

sae pi expected.—4 120, ELECTRICAL REVIEW, 4, Ludgate Hill, 
ndon. 


ETER Inspector required for employment in Eastern London. 
Must have had previous experienoe in fixing, reading and 
inspecting single and two-phase meters. To be able to produce 
satisfactory testimoniala, together with Trade Union Ticket.—Only 
those with actual experience need apply to 4088, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 


ETROPOLITAN-Vickers Electrical Co., Ltd., require the 
services of an Expert to organise, lay-out, and take charge 

of Showrooms for electrical fittings and domestic utensils, Appli- 
cants must have excellent taste in arrangement and considerable 
experience (electrical or otherwise) preferably with large whole- 
sale and resale suppliers. The selected applicant will he well 
remunerated and have good prospectsa.—Apply, in first instance by 
letter, in confidence to General Sales Manager, Metropolitan- Vickers 
Electrical Co., Ltd., Trafford Park, Manchester. 4175 


OULDED Insulation.—Works Manager required, experienced 
in the above.—501, ELECTRICAL REVIEW, 4, Ludgate Hill, 
London. 


VERHEAD Limesmen required, with previous tramway experi- 
ence.—Apply, stating age and experience, to Lanarkshire 
Tramways. Motherwell. 4098 


OWER Plant Engineers.—One or two Men with sound training 
required as Efficiency Engineers to supervise running and 
maintenance of steam-raising plant. Sound mechanical and 
technical knowledge of the work is imperative, and men without 
these qualifications need not apply. The men appointed must be 
prepared to commence duties at 6 a.m. Combined salary and bonus 
about £400 per annum.—Applications, stating age, together with 
full particulars of experience, to be sent to The Bradford Dyers’ 
Association, Ltd., 39, Well Steet, Bradford, endorsed, P. P.,“ in 
top left-hand corner. 4112 


КЕ Draughtsmen required for the design of high and 

low-pressure Switchgear. Shop experience essential. Man- 
chester district.—A pply, stating age, experience and salary required, 
to 3955, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


EPRESENTATIVES, with first-class connections, wanted in 

Cardiff, Manchester апа Newcastle-on-Tyne, by big London 

house. Salary and commission.—Write full particulars to 4014, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. l 


I Shorthand Typist required (lady) for Electrical 
Engineer's office, South-West London District.—State age, 
experience, and salary required, to 4159, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


EQUIRED by large Electrical Manufacturing Company, Senior 

Sales Engineer and several Junior Engineers. Only men 

with good sales experience in Lancashire and Yorkshire need 

apply.—Reply to 4166, ELECTRICAL REVIEW, 4, Ludgate Hill, 
London. giving fullest particulars and salary required. 


WATTS, late of Kidbrooke, may hear something to his 
e advantage by communicating with 4071, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 


EVERAL really good reliable Electricians required, thoroughly 
experienced in the execution of all work carried out by elec- 
trical contractors. Permanent situations to right men.—F. J. 
Yates & Co., 7, St. Nicholas Street, Leicester. 451 


ECHNICAL Estimating Engineers required for high and low 

pressure Switchboards. Manchester district.— Apply, stating 

age, wage and aalary required, 3956, ELECTRICAL REVIEW, 4, Lud- 
gate Hill, London. 


ELEPHONE Draughtamen required for London Oftice, ex- 
perienced in factory, manual or automatic switchboard 
requirements. Permanent posta with good prospects for suitable 
men.—Apply, by letter only, to the Relay Automatic Telephone 
Co., Ltd., Marconi House, Strand. W.C. 2. 548 


1 E Instrument Testers. Several young men required 
with some practical experience in telephone work and with 
good technical training.—Reply. stating age, training and salary 

desired. to 3973, ELECTRICAL REVIEW, 4. Ludgate Hill. London. 


——— — —— — 


EST Assistant wanted by manufacturers of wireless and elec- 

trical apparatus. State age, prcvious experience, if any, 

and salary required,— 156, ELECTRICAL REVIEW, 4, Ludgate Hill, 
London. | 


RAVELLER.— Leading firm of electrical manufacturers require 

a first-class Traveller for London. Knowledge of telephones 

and electric bells desirable.— Write, in confidence, stating age, 

experience and salary required. to 4086, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


m — — 


ee 
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SITUATIONS VACANT.—Continued. 


VELLER, energetic, with connection in London and district, 
required by leading firm of manufacturers of conduits and 
fittings.— 41095, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


I т wanted to Sell non-conference Electrio Lamps to 
the trade in London, at exceptionally low prices. Experi- 
enced men, when applying, should state fullest particulars of 
quantity sold, number of accounts, past employers, and what salary 
or commission required, to 3250, ELEOTRICAL REVIEW, 4, Ludgate 
Hill, London. 
WS TED, Engineer to take charge of design and development 
of industrial ironclad oil switches and starting gear. 
Previous experienoe апа а thorough knowledge of this class of 
work is absolutely essential.—4115, ELECTRICAL REVIEW, 4, Ludgate 
Hill, London. 


ANTED, first-clasa Wireman. 
gineering Company, Swansea. 


Fares paid. Western Engi- 
4068 


ANTED, for small Irish tramway system, Engineering 

Assistant, with experience of steam and oil plant, over- 

head, permanent way and rolling stock maintenance; also know- 

ledge of lighting and aocumulators.— Apply 4094, ELECTRICAL 

REVIEW, 4, Ludgate Hill, London, stating experience, with recent 
testimonials and salary expected. 


ANTED, good all-round Armature Winder. Only man with 
experience in A.C. and D.C. work need apply.—The Hugh 
Stanley Co., Ltd., 44, Temple Bar, Dublin. 439 


ANTED immediately, Junior Shift Engineer (London district) 

with sound training and experience. Low tension con- 

tinuous current and high tension alternating.—Apply, stating age, 

experience and salary required, to 4056, ELEOTRICAL REVIEW 
4, Ludgate Hill, London. 


ANTED, smart Traveller for London area by leading electric 
lamp manufacturers; small salary, commission and 
expenses.— State experience to 4123, ELECTRICAL REVIEW, 4, 
Ludgate Hill, London. 
ORKING Foreman-Winder wanted for repair shop. Good 
salary for first-class man. State experience and send 
copies of references.— Midland Electric Power Installation Co: 
Old Mill Street, Wolverhampton. 4111 


Y RONG Assistants required for Test Room. Experience in the 
testing of D.C. and single-phase А.С. house service meters 
and other measuring instruments desirable. Apply by letter, giving 
то ниш to the Electrical Apparatus Co., Ltd., St. Albans, 

: : 4075 


APPOINTMENTS FILLED. 


ECEMBER 17th, 1920.—We beg to thank all applicants for 
the post of Junior Assistant advertised under above date, 

and to inform them that the post has now been filled.—Dictograph 
Telephones, Ltd., Aurelia Road, Croydon. 1176 


F 


tisfaction having been so often expressed that unsuccessful applicants are 
left in ignorance of the fact that the position applied for has been filled, may we 
that advertisers notify us to that effect when they have arrived ata 


2 


» We will then insert a notice free of charge under this heading. 


promen Urban District Council (Switchboard Attendant). 


SITUATIONS WANTED. 


АР prepaid Advertisements are instrted under this heading at the rate 
Ine Penny Per Word (minimum 1s. Three Consecutive Insertions for 
the price of two, if ordered and prepaid with first insertion. 

x Number and ELECTRICAL REVIEW address count as seven words, 


NORTH-EAST COAST. 
YOUNG discharged officer, with intimate knowledge of the 
North-East Coast, seeks post as Representative, in that dis- 
trict, of good Electrical House. Excellent technical know- 
ledge and practical electrical experience, university education, 
energetic, able to advise on installations, &c. Interview in 
London if desired. 
92, ELECTIucAL Review, 4, Ludgate Hill, London, E. C. 4. 


CAPABLE Electrician desires employment, with practical 
experience in factories, lighting, power. tramways, repairs, 
4.0. or D.C.—" Electron," 137, Sulgrave Road, Hammersmith, W. 433 
эе SE T Metal 


А CAPABLE Engineer (27), electrical, mechanical, nine years’ 
experience of country house installations (oil, gas, water 
power), storage batteries, automatic and hand systems, in drawing 
Oftice, test room, works and installation ; calculations, diagrams of 
Connections, and interviewing; of good address, education and 

; Seeks progressive position with good prospects, first-class 
references,—560, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 
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SITUATIONS WANTED.— Continued. 


fy MURATOR Maker (40), 20 years’ experience charging, 
plant, lead burning, assembling, &c. — 536, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. _ 


DVERTISER desires change; 23 years’ experience, excellent 

references ; at present supervising running of electrical and 

mechanical sections of large manufacturing firm.—4187, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 


PRACTIOAL Armature Winder and all-round Electrician, 

speaks French, Italian and Spanish, seeks progressive appoint- 
ment. Willing to travel.—403, ELEOTRICAL REVIEW, 4, Ludgate 
Hill, London. 


A TOOLROOM Foreman (34). Practical experience of both 

design and manufacture. Good organiser. Five years’ super- 
vision. London preferred.—424, ELECTRICAL REVIEW, 4, Ludgate 
Hill, London. 


N Electrician, plant or wiring, good fitter, any job, any distance. 
—71, Kent House Road, Sydenham. . 431 


N efficient Electrician, skilled in erection of lifts, switchboards, 
theatre lighting, cinema apparatus, automatic control, 
power or domestic wiring installations. Reliable man for reliable 
work.—Batten, 15, Church Road, Kingston, Surrey. 372 


AY Electrical and Mechanical Engineer (34) wishes appoint- 

ment, ex-officer, University education, A.M.I.E.E., formerly 
municipal electrical engineer of important town. Excellent 
all-round commercial and technical experience.—362, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 


Д BMATURE Winders (two) seek situations anywhere; ages 21; 
7 years’ experience in A.C. and D.C. rewinds and repairs.— 151, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


THOROUGHLY trained practical and theorectical Electrical 

and Mechanical Engineer (31), 15 years’ varied experience on 

test bed, motor manufacture and design; commercial experience; 

capable organiser, with plenty of initiative. Last position Manager 

to small reputable concern. Desires position home or abroad.— 
488, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


VAILABLE M. I. RE. E. Sound Steam, Electrical, Commercial 

and Public supply management. Just returned from Far 

East, willing to go &broad.—531, ELECTRICAL REVIEW, 4, Ludgate 
Hill, London. 


LERK, 38, with comprehensive experience, open for re-engage- 

ment early in new year. Single-handed, control of office, or 

any similar position of responsibility. Highest references for 

ability, trustworthiness and organising capabilities.—360, ELEC- 
TRICAL REVIEW, 4, Ludgate Hill, London. 


OMMERCIAL Engineer, well known London and Glasgow, 

desires to represent important concern upon salary and com- 

mission or commission only.—5 2, ELECTRICAL REVIEW, 4, Ludgate 
Hill, London. | 


RAUGHTSMAN (ex-otticer), electrical engineering, desires 

evening employment, drawings, designs, tracings, illus- 

trations, circuit diagrams, reproduction, &c.—197, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 


pj Seeks situation, with 15 years' experience on 
dynamo and motor and mechanical work, arrangements and 


—— — — — 


detailing for hops. — A. W.. 34a, Seymour Road, East Ham Е. 6. 500 


RAUGHTSMAN (skilled), eight years’ experience, age 24, 

desires re-engagement for a position of responsibility in or 

near London. Conversant with the design of up-to-date British 

and American electrical heating and cooking apparatus. Two years 

in Royal Air Force in charge of wireless D.O. Capable designer, 

Gcod electrical and mechanical knowledge.—544, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 


LECTRICAL and Scientific Instrument Maker; 11 years’ work- 
shop experience ; technical knowledge, conscientious, good 
organiser and controller; highly recommended. — Charles, 37, 
Pentonville Road, London, N. 1. ee 498 
{Уши emer Engineer seeks situation, private plant works or 
otherwise; 15 years’ experience D.C., A.C. systems, accumu- 


lators, suction gas, steam, oil engines; own repairs, extensions, 
Excellent reference.—B., 83, Norfolk Road, Wolverhampton. 122 


LECTRICAL Engineer seeks situation as Foreman; 28 years’ 
experience; well up in estimating ; all branches.—G. Sparrow, 
143, Bedford Hill. Balham, S. W. 12. 54; 


— eZ ͤ— — . — — : — R a, 
LECTRICAL Engineer, with first-class qualifications and 
references, desires service abroad, preferably India. At 
present disengaged.— 4108, ELECTRICAL REVIEW, 4, Ludgate Hill, 
London. 


— ——— — шы Ад 
Ju E TRIS. Engineer, 12 years' specialised experience in cable 

laying, testing, distribution of power, overhead construction 
to 120,000 v., desires change. Six years with well-known cable 
contractors in England and six years’ varied Continental construc- 
tional experience. Good linguist and well used to handling mixed 
labour gangs. At present engaged as superintendent of under- 
ground distribution to company operating on Continent with over 
1500 kilometres of underground network to 50,000 v.—40s5, ELEC- 
TRICAL REVIEW, 4, Ludgate Hill, London. 


LECTRICAL Engineer (26) seeks responsible post with an 
up-to-date firm; 9 years’ experience in manufacture and 
maintenance of dynamo eleotrio machinery; technical training and 
good education.—406, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


PEE — ИНИБИН 
38 THE ELECTRICAL REVIEW SUPPLEMENT. 


SITUATIONS WANTED.—Continued. 


pe 
ee a Engineer (26), with mechanical engineering 

training, student member of the LEE, desires a position in 
or near London ; would travel also, with a view of obtaining com- 
mercial experience. Has had full college training and obtained 
diploma and over two years in works. At present employed as 
astistant with a firm of engineers. Good testimonials, &o.—4152, 


J! y vv ĩͤ-vv E 
| D estar Wireman, disengaged (Union), nine years' experi- 

ence especially lighting, go anywhere.—Browne, 17, Roscoe 
Street, off Chapletown Bod, Leds. 


LECTRICIAN, all-round, lighting, power, bellg, telephones 
(town or oountry).— Moor, 32, Theobald's Road, W.C. 556, 


7! vwvß' ц 
. bells, telephones, lighting, motors.—D., 153 
Albany Street, N.W. 1. 516 


. p ea eR 
{клише (charge), competent all branches.— Walker» 
101, Gloucester Road, Croydon. 518 


LEOTRICIAN (Competent) wants work; oyclist.— Mayo, 687, 
Wandsworth Road, S. W. 8. 428 
J))! 8 а ооа 

Е LEOTRICIAN desires situation, thoroughly experienced all 
ayatems, lighting and power, 3 phase and D.C. switchboard 
erection with batteries, also maintenance. Good references.— 
Apply E. H., 29, Dalling Road, Hammersmith, W. 6. 496 


. ch .lt. лл OEE = 
TUR (disengaged), constructional or maintenance, 

lighting (all systems), A.C., D.C. motors, automobile lighting 
and starting magnetos, workshop tests.—H. G., 6, Listria Park, 


Stoke Newington, London. 392 
LECTRICAN, disengaged, good reliable man.—R., 19, Crondace 
Road, Fulham. S.W. 6. 493 


LECTRICIAN, disengaged, 18 years experience, lighting, 
power, bella, ‘phones, complete plants, charge or otherwise. 
E. M., 6^, Vant Road, Tooting, S. W. 17. 545 


. experienced all plants, erection and mainten- 

ance, lighting, power and telephone installation, good bench 
hand, seeks job works.—MacGregor, 53, Brewster Gardens, London, 
W. 10. 511 
W. i. kĩꝝqä²ᷓ ——— 


Е LECTRICIAN, first-class mechanic, light, power, phones, seeks 
job anywhere, charge or otherwise. — 533, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 


MENETET OTO E T зм Шш шышы ы ъз шш ———шз 
F good all-round, requires two or three days 

work per week; lighting, power, heating, bells, telephones ; 
expert at repairs.—“ Electrician,” 10 Dawes Road, Fulham. 435 
ECT! ĩð⁊( TTT... 


FIC (27), well up in charge of plant, 
country preferred, eight years’ experience. interview if re- 
quired.—475, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


eee a a L — — —— 

LECTRICIAN, life experience, thoroughly confident in all 

branches, speciality power.—171, ELECTRICAL REVIEW, 4, 
Ludgate Hill, London. | 


мее ә PE MM EL LLLA LL LLL 
LECTRICIAN (Improver), 21, ex-Service, lighting, 'phones, 
bells, &o. ; firat-class City and Guilds certificates, seeks situation 
with prospecta of advancement. — 527, ELECTRICAL REVIEW, 4, 
Ludgate Hill, London. 


LECTRICIAN, 22 yea:s' all-round experience, accustomed to 

screwed and alip tube, lead-covered and Stannos systems, 
се power work.—W. Donaldson, 4, Worfield Street, Battersea, 
.W. 11. 523 


LECTRICIAN'S Assistant seeks situation, power, lighting and 
‘phones, age 18}; 44 years in the trade.—413, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 


77)!!! орасан наЬаа НИ ĩͤ ... MM D шш 
TUBE Improver seeks Sit. E.T.U.—83, Warner Road, 
Camberwell, S. E. 444 


LECTRICIAN-Wireman, all-round experience, aro repairer, &o. 
42, Kennedy Road, Barking. . 441 


LECTRICIAN-Wireman, all systems; also car lighting.—A., 
809, Commercial Road, E, 11. 538 


LECTRICIAN, Wireman, first class experience, seeks employ- 
ment.—12, Replingham Road, Southfields, London. 423 


LECTRICIAN-Wireman, light, bells, phones, jobbin 
b., 12. Colville Road, W. ili. 32 


EER р e 1 long experience, boat clan contractors’ 
work, all branches; also charge; reliable hand.— : 
Albert Street, N. W. I. V 
LECTRICIAN-Wireman seeks employments-an i 
y distance, all 
branches. —Р., 22, Stepney Green Dwellings, London. 0 541 


LECTRIC Lamps, Glassblower and Blow Room. Foreman 
е. 5 Pr вт position. Used to half - watt and 

nuous meta ament also carbon lamps. — 483, ELEC 1 
REVIEW, 4, Ludgate Hill. London. ES i E E 


NERGETIC Young Man (aged 25) seeks iti 

| В position as Fore 
E or Charge Hand in London. Used to scientific крен 
work. Can control male or female labour. Machine shop and 
bench work.—446, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 
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——— —— — 2 — 
NGINEER-Electrician, at present in charge of publio works, 
E desires change ; estate, village or country house installations ; 
capable of undertaking the supervision of works, plant, light and 
power; thorough knowledge boilers, engines, dynamos, motors, 
umps and laundry machinery.—506, ELECTRICAL REVIEW, 4, 
Ludgate Hill, London. 


PFF (age 38), seeks berth. Life experienoe, 

generation or distribution of electricity, lighting, motors, 
mains, high-speed steam engines and dynamos, 100 to 600 Kw., 
p.c, B. & W. boilers, mechanical stokers and auxiliary plant. 
Salary £5 101. Anywhere; free now.—482, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


X-OAPTAIN, on the square, requires aituation as Electrician ; 
14 years' experience of all systems of bell-lighting, power and 
plant work ; good references, —10, Boutflower Road, 8.W.11. 530 


Deci Artificer, В.М. (26), shortly disengaged ; factory, 
institution or contractor, power, lighting, telephones or 
electroplating plant, good fitter, read drawings, good references.— 
Perring, 17, Chestnut Road, Raynes Park. 472 


1 Gunner, R. N., age 33, thorough practical and 

theoretical knowledge of electrioity and secondary batteries, 
requires post, care and naintenance, dynamos, motors, lighting, &o., 
or any position of trust ; reliable and trustworthy.— 529, ELECTRICAL 


REVIEW, 4, Ludgate Hill, London. 


AS-Filled Lamps. Manager of gas-filling department of large 

lamp works shortly disengaged. Considerable experience in 

all types of metal filament lamps. Prior to Army service assistant 

works manager of association firm. All replies in strictest confi- 
dence,—507, ELBOTRICAL REVIEW, 4, Ludgate Hill, London. 


MPROVER, 4 years’ experience, all branches ; Silver Medallist 
practical wiring.—W. S., 40, Waldegrave Road, Hornsey,N. 8. 
554 


T STRUMENT Mechanio, Electrical and Mathematical, 12 years’ 

experience, highest class firms (details on request). Ex-Service 
R.A.F., Wireless Instrument Section. Would ассер& trial period 
immediately.—414, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


AD (16) seeks opening in Electrical Trade, any branch ; aix 
months' experience as mate; honest, willing. Good refer- 
ences. —E. S., 10, Norfolk Road, Dalston, E. 8, 555 


ATE.— Very good experience in bells, batteries, lighting and 
internal combustion engines. Call or write.—Page, 5, 


" 


Shillington Street, Battersea, 8.W. 11. 425 


ECHANICAL Engineer (24) seeks position; central power 

atation, steam engine and turbine experience ; ex-engine- 

rom artificer, R.N.—429, ELECTRICAL REVIEW, 4, Ludgate Hill, 
London. 


UPIL (20) seeks situation as improver or otherwise ; test-bed 

preferred ; over three years’ practical experience; good 

education; competent draughtsman.—387, ELEOTRIOAL REVIEW, 
4, Ludgate Hill, London. 


SUB DL Attendant, E.H.T., 3-phase, considerable experience, 
age 28, disengaged.— 171, ELECTRICAL REVIEW, 4, Ludgate 
Hill, London. 


ELEPHONE Fitter-Faultfinder. London or Provinces.— 503, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


RAVELLER with sound connection in London and Suburbs, 

is open to accept engagement with a firm of repute. Every- 

thing electrical.—42, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 

J a ta аы мысын чєк 

ANTED, Position as Junior Assistant Engineer, mechanical 

and electrical ; age 214; thorough technical and practical 

training ; competent draughtsman ; excellent testimonials.— 463, 
ELECTRCAT. REVIEW, 4, Ludgate Hill, London. 


IREMAN (competent), disengaged, lighting, heating, power, 
all systems, D.C. and А.С. — Electrician," 23, Bolwell 
Street, S.E. 11. 416 


country. Refs.—A. B., 52, Shirland Road, Paddington, W. 


. Competent, wants job. Any system. Town or 
E 512 


IREMAN disengaged ; experienced all branches of the trade. 
—MacGregor, 53, Brewster Gardens, London, W. 10. 510 


IREMAN, firat-class mechanic; 25 vears' experience, all 
systems, Weat-end work, &c.—C., 21, Vorley Road, N. 19. 546 


IREMAN, long experience, town or oountry.— Electrician,” 
83d, Deacon Street, Walworth. 494 


IREMAN or Charge Hand, all grades. good references, апу 
distance.— W., 7, Warriner Mews, Battersea. 558 
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SITUATIONS WANTED.—Continued. 


IREMAN, practical, wants Job; lights, power, bells, &o. ; 
new or jobbing.—W. Parbrick, 232, Oricklewood Lane, 
N. W. 2. 355 


IREMAN’S Mate seeks employment, experienced. — 400, 
ELEOTRIOAL REVIEW, 4, Ludgate Hill, London. 


IREMAN, quick and competent, all branches.—W. Owens, 
8, Salterton Road, Holloway, N. " 519 


IREMAN wants job, any system.—Robinson, 5, Agincourt 
Road. Hampstead. N.W. 3. 535 


IREMAN wants job; lighting, power, ‘phones, &c.—G. 8. 
46, Mayton Street, N. 7. 


OUTH (16), good education, desires Bituation as Apprentice 
with electrical engineering firm (in or near London).— 
Mawer, 7 and 9, South Street, Bishop's Stortford, Herts. 453 


1 (18) desires progressive position. Responsibility taken. 
| ienced repairs electrical ard mechanical labour savers. 
—485, ELEOTRICAL REVIEW, 4, Ludgate Hill, London, 


OUTH (18) 4 years lighting, power, telephones, requires 
Situation.—442, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


OUTH (184) desires situation as Improver, 44 years’ experience 

ia lighting, power and bells; indentured. Spencer, 70, 

Bronson Road, Wimbledon, 8.W. 515 

OUTH (18) desires position as Assistant. Experience with 

wholesale electrical manufacturers; good Saleaman; technical, 
willing.—517, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


` AGENCIES. 


Advertisements are inserted under this heading at 1s. 9d. per line, 


AUSTRALIA. : 


Representatives: Мовалт-Соомьв & Raomanps, 150, Seuthanap- 
ton Row. W. O.. 


AGENCY WANTED. 


WHOLESALE and Export Company requires a first-class 
Agency for Electrical Accessories. Good West-End offices and 
warehouse. 


4145, ELECTRICAL Revigw, 4, Ludgate Hill, London, E. C. 4 


GENTS Required in every town to sell first-olass Electric 
Lamps. Exceptionally good Commission terms for really 
smat men.—550, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


GENTS wanted for Electric Motors. Excellent prospects.— 
Morgan, 138, Gower Street, W. C. I., and Museum 3418. 4173 


ees Wanted in every town throughout Great Britain for 
the sale of a non-Conference Metal Filament Lamp of excep- 
tional quality, economy and cheapness. Exclusive area — Apply 
165, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


ARENIS wanted in nearly all the Southern Counties of England 

for the sale on commission of Internal Combustion Engines, 

suitable for stationary, marine and motor-car work.—Apply by 

се Record Engineering Co., Ltd., 30, Norfolk Street, Birand, 
. l 


C. 
тые з. . 
(SoOMMERCIAL Engineer, offices London and Glasgow, desires 
new lines of novel character.— 543, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. | mm 


Dres Lamp Company wishes to appoint buying agents 
for their Metal-filament and Half Watt pattern Lamps, 
at very cheap prices. Large stocks in London and Holland. 
Prompt delivery of all kinds. — State quantity required, and 
write for information to 3951, ELECTRICAL REVIEW, 4, Ludgate 
Hill, London. 


— — — — — ũ—ü—ĩ——'— . —iĩẽ—...— — — 
EN GETLO A,. Electrical Salesman, age 28, possessing out- 

standing organising ability, with office in Newcastle and 
established connection throughout North-Eastern Counties, is open 
to consider representation of first-class electrical manufacturing 
house, British or otherwise, on salary and commission, or on salary 
basis, highest references given.—504, ELECTRICAL REVIEW, 4, Lud- 
gate Hill, London. — 


ORTH-East Coast.— Established commercial, technical, elec- 
trical engineer, well-connected, is desirous of taking up 
Agencies for reputable firms manufacturing motors, cables, switch- 
Kear.—Will interested firms please write 457, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


Not -East Coast.—Old-eatablished firm of engineere, with a 

iable connection among collieries, shipyards. engineering 
works and electrical contractors, are open to represent manufac- 
turers of Electrical Plant, Cable, Conduit or General Lightiog 
Accessories. Only first-class agencies entertained.—Apply for full 
particulars to 4064, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


—ä—ẽ 


— 


AGENCIES.— Continued. 


EQUIRED immediately, reputable established firme, good ооп- 
neotion amongst wholesale trade and shippers essential, as 
Agents for the sale of rubber insulated cables, flexibles, bell wires, 
enamelled wires, mechanical rubber goods, &c., in all principal 
industrial centres throughout Great Britain ard Ireland, exoluding 
Lovdon.—467, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


О Firms Abroad. — Established Engineer desires to aot as 
purchasing Agent and Engineer in London for foreign and 
colonial firms, Material and machinery shipped promptly. — 
Morgan, 138, Gower Street, W.C. 1. Museum 3418. 4170 
АКТЕР by a firm of Acsumulator Makers, Representative 
for South Wales, regularly calling on all Electrical Con- 
tractors.—4160, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 
4160 


PARTNERSHIP. 


Advertisements are inserted under this heading at Ls, 64, per line, 


I. E. E., 20 years’ experience, control electric tramways and 

lighting systems. Moderate capital for. active interest in 

sound and progressive engineering business in or near London. 

Principals only. Highest references required and given.— 4173, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


() ES G Occurs in an established Electrical Engineering Co 

in the Midlands, for a capable man having 8 1000/4 2000 to 
invest. Principals only dealt with. Bankers and accountants 
references given and required.—Write, giving full particulars in 
first instance, to 3977, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


MISCELLANEOUS. 


Advertisements are inserted under this heading at 15, 9d, per line, 


ONFIDENTIAL Drawings, &c. for reproduotion or other 
purposes, well and promptly executed.—A. Erndon, 32, Rose- 
bery Avenue, London, E.C. 885 


LECTRIC Motor Repairs.—Armature and field coils rewound 

up to 50 H.P. Skilled workmanship and prompt attention. 
Motors loaned during breakdowns.—E. P. Allam & Co., 107-109, 
Gray's Inn Road, W.C.1. Museum 6274. 4080 


EPAIRS. — Newton & Wright, Ltd. 471, Hornsey Road, 
N. 19, repair, rewind and renew Dynamos and Motors. 
Prompt attention and expert advice. Telephones: North 1047, 


cheaply by fixing a Rotax Aero-Dynamo, with auto cutout, 
switchbox, junction-box. £5 10s. the set.— Dixon & Co., 91, Queen 
Victoria Street, F. C. 4. . 4097 


О Engineers.—Drawings and Tracings made to customers 
sketohes, either for workshop or office use. Quick delivery. 
J. Spicer, 36, Marlborough Road, Watford, Herta, 524 


HY not dispose of your Unsaleable Stock ! Job lines wanted 
in small or large quantities of Electrical Goode, &o.— 455, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


Whcre Advertisements are to be answered to a given Number 
at the ELECTRICAL REVIEW Office, Applications for Names 
and Addresses of the Advertisers will be entirely disregarded, 
and Letters giving incorrect Box Numbers will be destroyed. 


EVERY INSTALLATION ENGINEER 
= Should Join his Trade Protection Organisation, ~ 


ELECTRICAL CONTRACTORS’ ASSOCIATION 


* (Incorporated). 


Inquiries cordi invited by the Secretary — 
L. G. TATE, tt, Southampton Row, W. c. 1. 
l'elegraphie Address : Nafeota, Phone, London. Telephone No: Museum 4088. 


HOOPER'S 


Telegraph & India-Rubber Works, Ld. 
5, DRAPERS’ GDNS., LONDON, £.6.2.) MILLWALL DOCKS, 
( Established 1860.) LONDON, Е.14. 


PURE TA НООРВ ЕВ Volsanised [ndis Rubbes 
PE Cables far Hlesteical Wosk main. 


АМО STRIP, tain the 
highest quality, 
&с., &c., durability has M pil d 
Telegrame: LINEAR, London. Twewhonex | 4 


—— — 
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NOTICES RELATING TO PATENTS. 
Latest time for receiving, 5 p.m. Wednesday. 


„Мен MM кє гуы ceca С В 
John E. Raworth & Moss, 


76, Vistoria Street 
WESTMINSTER. 8.7.1. Chartered Patent Agents. 


OFFICIAL NOTICES. 
‘Latest time for receiving, б p.m. Wednesday. 


COUNTY BOROUGH OF HALIFAX. 


TENDERS are invited for the supply of the following Stores 
and Materials required in the Electricity Department of the 
Halifax Corporation during the period April Ist, 1921, to 
March 31st, 1922, viz. :— 
Schedule 

No. Particulars. 

1. Timber. 

2. General stores, including Ironmongers (such as Hack Saw 
Blades, Screws, &c.), Cleaning Materials, Brushes, Gauge 
Glass, Rubber Garden Hose, and Block Tin. 

. Lighting Fttings and Electrical Accessories, including 

Lamps, Switches, Tapes, &c. 

Cables, Vulcanised Rubber and Phosphor Bronze Tele- 
phone Wire.. 

. Cables, E.H.T., 6,600 volts. 

. Cables, Low Tension Lead Covered and Armoured. 

. Castings, Iron. s | 
Tubes and Fittings. | 

. Meters (Alternating and Direct Current). 

10. Oils. 

Samples may be seen on application to the Stores, Victoria 
Street East, from Monday to Friday, during the weeks ending 
January 15th and 22nd, 1921, between 9 a.m. and 4 p.m. each 

ay. 
Forms of Tender and full information may be obtained at 
the Office, Foundry Street, Halifax. Intending contractors 
must state the number of the schedule required. Duplicate 
copies of each schedule may be obfained on application, on 
payment of ls. per copy. 

Tenders in envelopes provided must be sent to the under- 
signed on or before THuRSDAY, FEBRUARY 3rd, 1921. 

Any sample submitted by Tenderers (which will not be paid 
for by the Corporation) must be marked Sample Tender for 
Electricity Stores," and sent to the Borough Electrical En- 
gineer's Office, Foundry Street, Halifax. 

The persons whose tenders are accepted will be required to 
observe the Fair Contracts Clauses adopted by the Corporation, 


The Corporation do not bind themselves to accept the lowest 
or any Tender. 


m с 


CoO NING Cr 


. By order, 


PEROY SAUNDERS, 


m Town Clerk. 
Town Hall, Halifax. 


COMMONWEALTH OF AUSTRALIA. 


Postmaster General's Department. 


TENDERS are invited up to Marcu 2nd, 1921, for the supply 
and delivery to the Postmaster-General's Department, State 
of South Australia, of (а) Telephone Parts, Schedules 558 and 
999, and (b) Teiegraph and Telephone material, Schedule 560. 


Tender forms, &c., can be obtained at the Office of the High 
Commissioner for Australia, Room 400, Australia House 
Strand, W.C. 2. 


GEO. H. WISE, 


Postmaster-General. 


EDINBURGH CORPORATION ELECTRICITY SUPPLY. 
THE LORD PROVOST, Magistrates, and Council invi 
IX ST, А ite Ten- 
is їч _the following Plant at the Portobello Generating 
SPECIFICATION No. 30. —-CRCULATING WATER PIPES AN 
. . * D V У у. 
Copies of the Specification and drawings can be obtained 
from the Engineer, Dewar Place, Edinburgh, on and after 7th 
inst., upon payment of a deposit of £3 3s. Additional copies 
of the Specification and drawings can be obtained upon pay- 
о d : s z v p deposits to be returned after 
'ecelpt of а bona-fide tender, ificati 
jeg pee and on return of the specification 
‘The Specification and Drawings can be se 
= * " t t, 
obtained from, the Otfice of Sir Alexander ко s vie 
ш Helene оеша London, S.W. ME 
'enders on the prescribed form, enclosed in sealed 
and endorsed on the. outside Electricity 1 
Specification No. 80, must be delivered at the Office of the 
undersigned not later than January 24th, 1921, at 10 a.m. 


a do not bind themselves to accept the lowest or 


A. GRIERSON, S.S.C., 


City Chambers, Edinburgh. Town Clerk 


January 9rd, 1921. 


Ovis to pressure 08;0NT Space, several Advertisements have been unavoidably crowded ont. 


December 30th, 1921. 4077 


4104 


(January 7, 1921. 


OFFICIAL NOTICES - Continued. 


———————— — ——— 


METROPOLITAN BDROUGH OF HAMMERSMITH. 


Eiectricity Department. 
THE BOROUGH COUNCIL invites Tenders for the supply 


of :— 

Three or more Water Tube Boilers capable of supplying 
150,000 Ib. of steam per hour. | 

Specification, form of tender, and other particulars may be 
obtained from Mr. С. С. Bell, Borough Electrical Engineer, 
Electricity Works, 85, Fulham Palace Road, W. 6. 

Sealed tenders, endorsed Tender for Boilers, must be 
delivered to the undersigned, at the Town Hall, Hammer- 
smith, W. 6, not later than 11 ала. on FRIDAY, JANUARY Alst, 
1921. | 

The Council do not bind themselves to accept the lowest 


or any tender. 
LESLIE GORDON, 
Town Hall, Hammersmith, W. 6. Town Clerk. 
January 4th, 1921. 41 


EDUCATIONAL NOTICES. 


Latest time for receiving, 5 p.m. Wednesday. 


— — —————————— ————————— 


THE POLYTECHNIC, REGENT STREET, W. 1. 


Electrical Engineering Departments. 


A Special Course of six Lectures will be delivered on FRIDAY 
EvENINGS at 7.45 p.m., by 


PHILIP KEMP, M. So. Tech., M. I. E. E., Head of Department, 


on 
ALTERNATING CURRENT WAVE FORMS. 
Date of first Lecture, JANUARY 14th, 1921. 


The Course will deal with the composition of periodic waves, 
various causes of distortion, barmonic analysis, measurement of 
wave form, and effecta on machinery and apparatus. 


FEE FOR THE COURSE, 7/6. 4001 


23, Queen Victoria Street, 
| London, G. C. J. 


Sth January, 1921. 


Dear Sirs, 

We have examined your books 
for the period ist October to 
31st December, 1920, and certify 
that the net sales, after deduet- 
ing returns, have averaged 12,564 
copies per week, in addition to 
which there were issued to Foreign 
Consuls and Advertisers an aver- 
age of 717 free copies per week, 
making a total eireulation of 
13,231 copies per week. 


Yours faithfully, 
W. B. Keen & Co., 
Chartered Aecountants. 


The Directors, 
The Electrical Review, Ltd., 
4, Ludgate Hill, E. C., 4. 
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“EDISWAN” Manufacture a 
Complete Range of BELLS, 
INDICATORS, & ACCES- 
SORIES to meet: every 


requirement. 


A special feature of Ediswan Bells is 
the Contact Pillar, which cannot twist or 
move out of adjustment, and is quite 
unaffected by vibration. 


Particulars and prices of Edisuan Bells 
and Indicators are contained in Leaflet 


BB166, which will be gladly forwarded 


on request. 


We carry Large Stocks of BELLS, 
INDICATORS and ACCESSORIES, 


and can give Immediate Delivery. 


EDISWAN 


BELLS, INDICATORS AND ACCESSORIES. 


THE EDISON SWAN ELECTRIC CO., Ltd., 


PONDERS END, MIDDLESEX. 


Telegrams and Cable: “Ediswan, Enfield.“ Telephone : 520 Enfield (6 lines). 
Code: Western Union A.B.C. (5th Edition). 


Londen Showrooms : 
123-125, Queen Victoria St., E.C. 4, & 71, Victoria St., S. W. I. 
| Branches : 
Aberdeen, Brighton, Bristol, Belfast, Birmingham, Cardiff, Cork, 
Dublin, Dundee, Glasgow, Hull, Leicester, Liv ‚ Manchester, 
Middlesbrough. Newcastle-on-Tyne. Nottingham, Southampton, Sheffield, 
Swansea. Australia: Melbourne, Sydney, Brisbane, &c 
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MACINTOSH 
CABLE 


да [: 


ITE EARS 
— — — 


La 


CO., LTD., 


are ut 


SIGNAL 
^ — CABLES 


with a Special Insulation, which has proved 


HIGHLY SUCCESSFUL, 
withstanding Heat, Cold, Damp, Acid and 
Alkali Action. 


The name is 


“MACONITE.” 


7 | 
| The Macintosh Cable Co., Ltd., 


ў 


| | Electrical Engineers, Cable Makers and Contractors, 
| DERBY : LONDON : LIVERPOOL : 
| Ashbourne Road Mills. 22/3, Je Jewin in Street. i Rice Lane, Walton. 
(wae ə 5 — 


U 
i 
| 


January 7, 1921. THE ELECTRICAL REVIEW SUPPLEMENT. a ra 


THE ORIGINAL 


d oF NE о — 


Rutherford's 


Up 


Patents. 


HOLDER 


ES SAVES MORE TIME 
EASIEST Т0 THAN ANY OTHER 
WIRE. HOLDER. 
Patented Approved by ай 5 | 
Everywnere Supply Authorities, Section of Holder. 


NOTE.—One-riece Casing. 
Large Contact Spring. 
Efficient Cord Grip. 


© Parent, 


RIGHT. ^ ‘The PERFECT SHADE CARRIER. 


Manufactured by HANDY | 


i SEUT Holter opened out. HOLDE RS, Ltd. AE FLEXIBLE. 


NOTE.— Simolicity. i 
Phu srg rines aod eli pert WEST SILVERMILLS, EDINBURGH. Adjusts itself to all dne 
Perfect Grip and requires no Hing. Prices and Particulars on Application. FP 


— 


FERRANTI TRANSFORM ERS. 


A 4,000-K.V.A. 
three-phase 
Transformer 
for an 
Open Air 


Sub-station. 
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FERRANTI LTD. 


HOLLINWOOD, 


LANCASHIRE. 
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THE FLUXITE 
SOLDERING SET 


contains a special ‘‘small- 
space” Soldering Iron with 
non-heating metal handle, 
a Pocket Blow Lamp, Solder, 
full instructions, &c., and 


THE WESTMINSTER ENGINEERING 00. LTD.. 


Victoria Map, Willescen - Willesden Junction, N. W. 1 


Box Type Carbon arbon Brush Holder 


Over 10,000 supplied to 
1 Lighting and Power Com- 
* panies for Commutators 
and Slip Rings. 


— 


Spring entirely enclosed. 
Minimum circumferential 


Space occupied. 
Pressure in direct line 
immediately overcentre 


of brush. 
Substantially made and —THE PASTE FLUX THAT 
no screws or parts that 


T SIMPLIFIES SOLDERING 


Easy adjustment when 


running if necessary. 
SAMPLE SE Unter бий 10/6. 


— — 


Can be made to suit any Machine 


SK 


MÀ 


* ээл 


Recommended for Turbo Dynamos. Fluxite can be had of all Ironmongers, in Tins, 8d., 1/4 & 2/8. 
Telephones: 1700 WILLESDEN 54, Bevington Street, 
Telegrams FLUXITE, LT D., BERMONDSEY, ENG. 


“ REGENCY, PHONE, LONDON.“ 


To these three features 
is due the — success of 


ALL Ф PUMPS 


Single and Compound 


We have manufactured Pumps 
for 20 years, and our specialised 
knowledge is at your disposal. 


Write us. 
e IE 
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Ball Bearings 
Throughout. 


Lubricating Oil not mixed with fuel. 


25/37 volts, 20 amps., mag- 
neto Ignition. 


Semi-Automatic Control. 


The Ideal SMALL INSTALLATION plant. 
DELIVERY — IMMEDIATE. 


SOLE AGENTS WANTED. ENQUIRIES INVITED 


ACTUAL MANUFACTURERS: 


Rendle, Blanchard & Co., Ltd., 


Vin aa 5, Victoria St., LONDON, S.W.1 


— — 
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DISTRIBUTING 
SWITCHBOARDS 


Four-Way Board with D.P. or T.P. Switches and Fuses, 
Ammeters, Bus-bar Chambers, and Trifurcating Boxes. 


Our Standard SWITCH AND FUSE UNIT is enclosed ina 


stout welded sheet Steel Case having cast-iron Cover and Door. 


The SWITCH has positive quick-make and quick-break actions. 


The FUSES are accessible through the hinged Door, which can 
only be opened when the Switch is in the Off position. 


The FUSES may be either of the REWIREABLE ‘Cartridge 
or Porcelain Hand Grip Type. 


Additional Units may readily be added. 


ALLEN WEST & CO, LTD, BRIGHTON. 


Telegrams : Control, Brighton." Telephone : P.O. 336. 
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THING C IRON CASTINGS. 


EARTHING CLI E. 
Wie specialize In the Production of 


PATENT NO. 143172. 
THE CLIP THAT IS SUPERIOR : 

Im . Repetition Machine Moulded Soft 

Grey Iron Castings for 


THE ELECTRICAL TRADES. 


RECOMMENDED 
BECOMING 


& SPECIFIED 


; ON BEST WORK J. High-class Castings. | Prompt Deliveries. 


COMPETITIVE PRICES. 


POPULAR. Ji TW 
DIRECT FROM THE МАКЕН: 
G. TURNOC K., Electrical Supplier. 
Hidh Street, Aston. Birmingham, 


|THE WALLWIN COMPANY, 


| Saltisford Iron Works, 
vV aRwiic K. 


JJ ⁰yd зды E 
'- 7d. each. 1” - 1s. each. là" - 1s. Gd. each. 
5 - за. „ 1". 18. 3d 2” . 28. " 


Carriage Charged under 1 Gross. 


ЖТҮШШШДШҮАҮШ ШШШ Ше 


— TURA 


BATTERIES Jhe Supreme rom 


For whatever purpose, there is no better 
accumulator than the D.P. It is made in a са 
factory exclusively devoted to storage battery 
manufacture by methods which, in addition to the 
special D.P. processes, embody all the latest de- 
velopments of recent years. Purity of materials, 
careful and specialised workmanship, and the | 
most thorough testing and inspection ensure a | 
product of unsurpassed efficiency and reliability. 


The plates of D.P. Storage Batteries 
supplied more than 12 years ago are Kill giving 
satisfactory service. 


—— — 


ШШ 


Т 


H ^ 
— 


t 
TID 


AU sean The D.P. BATTERY CO, Ltd. 
en “ХШ Imma Lumford Mills, BAKEWELL, DERBYSHIRE. 
ang TIT ill |||] | I n London Office: 211, VICTORIA STREET, S. W. 
| ТҮТӨК үү EIN 
| h HA iulii itte bat Een E EH DEG L pn turp EL EGLI HM 


We invite 
Inquiries for 


HEAVY CURRENT 
REGULATORS 


for all purposes. 


ISENTHAL&CO. LTD. | | 


Contractors to the Admiralty, War Office, India 
Office, Colonial Office, Postmaster General, &c. 


Denzil Works, Willesden, 
London =- N. W. 10. 


— 
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F FOSTER 
: Engineering Co., Ltd. 
| MANUFACTURERS, 


Morden Works, Wimbledon, LONDON, S. w. 19. 


Telephone: 1800 WIMBLEDON (three lines). T" ^ FOSTERACO,EWIMBLE, LONDON.’ 


“APEX” IRONCLAD 


SWITCHGEAR, 


Transformers, 
3 SHOP LANTERNS and — 
a Electrical Accessories, — | 
_ METAL FILAMENT and | 
2 GAS FILLED LAMPS. ¢ 
Lists and Quotations sent on application to above. ; 


192 ——. — 


HART ACCUMULATORS 


FOR MOTOR CAR STARTING AND LIGHTING. 


POWER. 


eho 


DURABLE. 


IMMEDIATE 
DELIVERIES 
FROM 
STOCK. 


EXTERIOR VIEW. INTERIOR VIEW. 
In addition to many other sizes, we hold a Stock of the following batteries :— 


OVERALL DIMENSIONS. 
x 74" x 87" High. 
os » . »9 


“STARTER” BATTERIES FOR ALMOST EYERY МАКЕ OF AMERICAN CAR. COMPLETE LIST on APPLICATION. 


HART ACCUMULATOR (0. Lo. STRATFORD, * Е 15 


36, VICTORIA $T., 107, WELLINGTON ST., 4, VICTORIA BRIDGE, 20, LINCOLN'S INN, 
WESTMINSTER, GLASGOW. MANCHESTER. 774, CORPORATION ST., 
LONDON, S.W. 1. _ BIRMINGHAM. 


48 THE ELECTRICAL REVIEW SUPPLEMENT. 


we wave А spLexow stock) | STANDARDS 


И Adjustable Electric Lamps. 


ч B O VW L S Polished and Nickel Plated. 


[January 7, 1921. 
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I | and FITTINGS for 


E 501. E 502. E 503. 
15/- 16/6 18/6 
| SUBJECT. 


Sample set of three will be delivered free on receipt of 


37/6. 


TAM -— тт The PHOTECTOR CO., Ltd., 
SEM |- ў NDI RECT Central Hall, SOUTHALL. 


EET PE m 


71216 
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Repetition Metal Work 


in the manufacture of Electrical 
Components calls for the. latest 
and best tools obtainable. 


“Bliss” Power Presses 


will give you complete satisfaction 
in this respect. They are used by 
all the important manufacturers 
of electrical goods because of 
their known reliability and high 
efficiency. 


This No. 8 “Bliss” Bench Press is one of 
14 installed at a large works in London, 
where they immediately increased the out- 
put of small components by 50 per cent. 
71095 over old press methods. 


Get our Prices for everything you are | R A ; We can deliver from Stock 
requiring for LIGHTING and HEATING. ] P 
E. W. Bliss Co. 


4, Pocock Street, 
London, S.E. l. 


Telephone: Hop 4340. 


IMMEDIATE DELIVERY. 


J.& W.B.SMITH, Ltd. 


Established 1839. 


15, 17, 19, 21 & 23, FARRINGDON ROAD, 


LONDON, E. C. l. 
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of close joint conduit, only too clearly expeses the 
features at fault in the manufacture of material which 
ig at present being introduced on to the Electriéal Market. 


: асы I . a . 


The contrast formed between the lap-seam and the 
genuine Simplex Close Joint only goes to show once more 
that the premier position in the Installation World has 
decidedly been attained, and moreover, maintained by no 
other than Simplex Conduits, Limited. 


T. above illustration being a facsimile of specimens 


It is undoubtedly owing to this fact that the imported con- 
duit simply cannot take part in the activities of the Electri- 
cal Contractor when once that he has experienced*the'very 
satisfying results effected by having installed the Simplex 
Safety All-Steel System for Conduit Wiring. 


Simplex Conduits have a smooth, clean and regular interior, 
without obstructiens or cutting edge by which the insulation 
of the circuit wires may be destroyed. The fittings are of 
the same high quality, so that there can be positively no 
excuse to-day fer ineffectuality in any Installation, fer 
Simplex Conduits, Limited, have undoubtedly led the way 
with Efficiency and Service as fundamentals in their 
business transactions. 


INCREASED OUTPUT. 
PRICE REDUCTION 


IN 


CLOSE JOINT, SCREWED WELDED, 
SCREWED BRAZED & GALVANISED CONDUITS. 


WRITE FOR NEW PRICES. 
GARRISON LANE, 


SIMP LEX CONDUITS, LiMITED, BIRMINGHAM. 


LONDON: 113—117, Charing Cross Road, W.C., and 14 Branches. 
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| SWARREN, LIMITED, 


Eleotrioal Pod Enginoers. 


ARMATURE WINDING 


General Repairs to "Electrica Machinery. 
J PROMPT DELIVERY. 


В MOTORS, A.C. & D.C. 


In Stock. 


Qffloos and Werks: Showrooms : irish ӨН ое! 


® to 12, PHCENIX PLACE, 62 & 54, THEOBALD’S КОАО. MONASTEREVAN, 
HOLBORN, W.C. 1. HOLBORN, W.C. 1. Co. KILDARE. 
Phone : HOLBORN 1164. MUSEUM 6064. 
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DO IT NOW. 


If you have not yet received our Stock List, 
apply immediately, when your name will be 
entered in our Mailing Register. The Stock List 
will then be posted to you regularly every month. 


STOCK LIST. — Soo 
———————————— 


2 and 3 Phase Induction Motors. 


Squirrel Cage (S.C.) and Slip Ring (S.R ). - 


RAYNER & HEALD, Ltd., 


DUKE STREET, 
Telephone: 228 DERBY 


Telegrams: ~“ ALTERNATING," DERBY. D E N BY. 


SOLE AGENTS :— 
London Gountiess MARSHALL & (PLUMTREE, LTD, 
20 Holborn, W 


NC MOTOT Birmingham Aroa: MIDLAND SUPPLY CO. 
эв, paradise Street, Birmingham. 
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| MADE ENTIRELY IN OUR OWN WORKS. 
NOT A WAR PRODUCT. 


PROMPT DELIVERY. 


QUALITY. 
.. WEIGHT. 
— STRENGTH. 


TREVELYAN & CO., nn 


1. XYG EN v: [НС ОР METALS 


F You are not yet making use of Oxygen for Cutting, and 

the Oxy-Acetylene Welding Process, or wish to hear 

* of the latest improvements in both, write to the British 
Oxygen Company. 


The British Oxygen Company, the Founders of the 
Oxygen Industry, have highly-equipped and up-to-date factories 
in all the important British Industrial Centres capable of 
producing over 


2,000,000 CUBIC FEET OF OXYGEN DAILY. 


The Company are the foremost manufacturers in Gt. Britain of 

OXYGEN METAL-CUTTING APPARATUS: OXY-ACETYLENE, 

OXY-HYDROGEN AND OXY-COAL GAS WELDING BLOW. 
PIPES, HIGH-PRESSURE GAS REGULATORS, ETC. 


For Catalogues and Full Particulars apply to any of the 
Company's Works :— 


Elverton Street, Westminster, S. W. Te rry Road. Coventry. 

North Wembley, Middlesex. Great Marlborough St., Manchester. 
Tunnel Avenue, East Greenwich. Rosehill, Polmadie, Glasgow. 
Shields Rd., Walker Gate, Newcastle. East Moors, Cardiff. 

Lower Walsall St., Wolverhampton. Savile Street, Sheffield. 

Warton Road, Stratford, E. Bromborough Port, Nr. Birkenhead. 
Sakley, Birmingham. 


| 
HE BRITISH OXYGEN CO., LTD., | 


Elverton Street, Westminster, London, S.W. 1. 


“DICKINSON” 


DIRECT а CURRENT 
: DYNAMOS 


THE « THOMSON " 
Electric Lamp. 


Strong Enamelled Case, with 
Sliding Front, fitted with Turret, 
Reflector and Detachable Bulls- 
eye on the top of the Case, &c. 
Suitable for pocket use when 
belts are not worn. 


L. Е. WILSON, 


—— 10, Corporation Street, 
TYPE D MANCHESTER. 


(MILITARY), Telegrams : “ Telephony,” Manchester. 
Telephone: City 344. 


BARLAW ENGINEERING Co., Ltd., 


47, VICTORIA STREET Works: 
LONDON, 8. W. t. BEXLEY HEATH, KENT. 
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F ULLER 7 


AN D А.С. MOTORS. 


ан аила " mi 


HIGH EFFICIENCIES & SHORT DELIVERIES. 


The FULLER ELECTRICAL & MANUFACTURING Co., 


5, Chancery Lane; LONDON, W.C. 2. 


Werks : "Phone Ne: Walthamstow 130. Telephone No. : Holbora 1441. 
Fulbeurne Road, Walthamstow, LONDON, E. 17. Telegraphic Address: Fullmage Fleet á 


GQOODOGceOd44 0068 


ME ; 
quem aa | | LECLANCHE =; | POCKET LAMP 
ewe | | MATERIAL — | REFILL BATTERIES | 
ritis ade, : : s ! 
| Е E 
; . | : | 
і : 
|| | | 
| Т | 
i | | | tl SUPERIOR QUALITY | 
| | 
| | 3 É 51146. i 
Large Stocks always on hand | It pays you to stock | 
i | for immediate delivery. ; Efesca Pocket Lamp i 
: H : 3 
A — Bell at a | | High-grade Perous Pots, | Datteries because they are ; 
opular Price. | | 8968 drawn Zine Rods, hm | | RELIABLE & EFFICIENT. : 
May we send you Samples | Jars for Leclanche Cells. | Prices on Application. | | 
and сар | Best Quality—Right Prices. | Ask for Catalogue No. 461. 
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Delivery 
from Stock 


Small D.C. Motors & Standard Instruments 


— = 


Protected Type. 


D.C. Motors of 

2 and | B. H. P. 

at standard speeds 
illustrated. 


Standard Moving 
Coil and Moving 
Iron Instruments 
with 4" 6" & 8 


dials. Uh ©. Д2 


л т сл ——— Е 
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AND 
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MODERN DESIGN 
AND HIGH 


EFFICIENCY. 


High Class 
House Lighting 
Switchboards. 


WRITE FOR COPY 
OF 
LEAFLET NO. 214. 


8" Moving Iron Ammeter. 


CROMPTON & C°- Lb. 


WORKS: CHELMSFORD, ENGLAND. 


Telegrams: CROMPTON, CHELMSFORD. Telephone: 161 CHELMSFORD (3 lines). 
Salisbury House, London Wall, England. 
Telegrams: CROMPTON, PHONE. LONDON. Telephone: 488 CENTRAL, 86 LONDON TRUNK. 
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“ARIVIGO” STEEL ELECTRICAL 


SHEETS 


coo Generators, Motors Transformers. 
MINIMUM CORE LOSSES. 


DDL ETO WA 
MIDDLETOWN MIDDLETOWN Mi 
GRAD ES | ELECTRIC TRANSFORMER TRANSFORMER еи 


For Full Particulars and Prices apply to Sole Agenés : — 


S. H. MORDEN & Со: Lö. rng. 


LONDON 


STOCKS 
VI R. 
ems, WIRES 


PRICES “= 


CABLES 


8. G.LEACH Q C2 Ltd. 


26/30 Artillery Lane LONDON EC. 
Sole Factors for е Britain alreland 
oi tne 


HOLLAND INSULATED WIRE 
& CABLE WORKS 


Amsterdam 


STORAGE BATTERY BOXES 


XN TEAK 


IS OUR SPECIALIT Y. 


ENGLISH ALABASTER BOWLS 


English Alabaster Bowls and Lamps in Stock 
and promptly manufactured to order by 
Joinery, Patterns, Turnery, Cases and 


H. T. JENKINS & SON, Ltd., 132, Union St., TORQUAY. 
— Crates, and any kind of Woodwork. — 


. 
LISTER & Co., BLACKWALL LANE, ELECTRICAL адн о. — 
‘Phone : Greenwich 165 6 94 E. GREENWICH, S.E.10 B numbers bond ОЛЕ, ры Black Cloth at the rate of 6/6 per Volume, 
Including Index, Cases for binding are alao supplied at 4/6 each, I Ld ei each 


MICA! MICA!! MICA!!! 


Commutator Rings . . "P Spark Plugs 


Merchants & Manufactur 
Commutator Segments... Condensers H. E. ASHDOWN (Birmingham), Ltd., 
Tubes, Washers, &c Wireless Apparatus, & c., Ke. 137, Guildford St., Lozells, Birmingham. 
quality just mbowe the ordinary, 
OVER 20 YEARS’ EXPERIENGE.. 


If you require 


send to us. 


gl 
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— ELECTRIC HEATING SPECIALTIES 
Greetin 


(Вин Manufacture Throughout). 
х ARE WITH YOU „ 


Made in 
the 
tollowing 
sizes : 

600 
1000 
1500 
2000 
3000 


Watts 
loading. 


ELECTRIC FIRES 


WITHOUT EXPOSED WIRES. 
GLOWING QUARTZ BARS. 


FROM 
STOCK. 


S 21. 
70/- 


" 
yt 4 
ne 
NE 
M ~ 
Vs; 
1 
$ Du 
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ИНИ? 


WE SUGGEST 


OPE 


(1). That you watch our Progress. 


se 


(2). That you watch our National (subjeot). 


UNIVERSAL Range and 
Washer. 


. (4). That you specially watch how 
energetically all live con- 


cerns are pushing our д „ PATENT 
Products. JUNIOR” PENDING. 
(5) That you watch YOUR OWN § | ra e — 1} 
1 | | | z | E us — РЧР РЕ * — А02: “ d 


INTERESTS. 


SINGLE BAR FIRE 


ALUMINIUM. ALLOY FINISH. 
Height : 7 ins. Length : 14 ins. Weight : 3 lbs. 
Consumption - - 600 Watts. 
DESIGNED TO RUN OFF THE LIGHTING CIRCUIT. 


PRICE 


£12 12s. Od. 


SUBJECT. 


ELECTRO-STEAM RADIATOR 


(Self Contained) 


ATTACHMENTS Gives full thermal value for current consumed 


£3 3s. Od. 


EXTRA. 


RADIATING SURFACE 
20 superficial feet. 


S 49. 
£10 


(subject) 


in - 
| Loading 
1000 Watts. 


Stookholding UNIVERSAL Factors - 


UNQON: A. Emanuel A Sons, Ltd., 7-18, George St.. Manchester B 
Earl стор роп & Kensington Accessories Со, Ltd., 254-9 
һаш Come He “Phe Sun Ble Supplies Co., 283, Totten- 
Charing Cross Road, W.C e Sun Electrical Co., Ltd., 118-120, 


чакам; Haslam & Stretton, с Windsor Place. 
MANCA OL: Elco pelanufactoring g Co., Colston Yard, Colston Street. 
— в endale & Co., Ltd., Miller Street Works. 
endale & Co., Lid., 81 Andrew Square. 

duden; t British Electric & Manufactariig Co., 102, Union Street. 
жы p & Co., Ltd., 28, West Campbell Street. 

эң R, allamshire Electrical Co., Ltd., 16, Carver Street. 
BRADF STA ckard, Wright & Dean, 17, Neal Street, Horton Lane. 

eadle & Co., Ltd. ‚ 9, Castle Street. 
OOL : Baxendale Bros., Ltd., 29, Harrington Street. 
NEWCASTLE нер & Co., Ltd., 15, Wellington Street. 
Bi -UN-TYNE : British. Elec. & Mfg. Co., 2, 8t. Nicholas Bdgs. 
: Bilt & Berry, 18-26, Constitution Hill. 


1 
Advertising. 

(3). That you watch for the new 
| FROM STOCK. 
Height : 32 ins. 

Width: 19 ins. 

Depth: 8} ins. 

Weight: 165 lbs. 
approx. 


— 


©) GASTIGHT. 
© SX FOOLPROOF. 
і V HYGIENIC. 


ALL THE ABOVE ARTICLES ARE STOCKED 
in the following Voltages 102/10, 200/10, 220/30, 240/50. 


_ Sole Manufacturers: 


QUAIN ELECTRIC Co., Ltd., 


55, Effra Road, Brixton, S.W.2 
Telegrams: Qua igeco, London." Telephone : No, Brixtoo. 178, 


Sole Agents; 


Е. HAWKINS & Co., 114-118, Charing X Rd., London, W.£.2.— 


'Pho 
ne: "egent 2294. ‘Grams : ** Elemechex, London." 
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Recent Festivities have driven 
home to many a country resident 
the need of Lalley Light. 


The oil lamps smelt abominably, or the gas was 
funereal, or the lighting plant gave out at the 
worst possible moment these аге happenings 
during Christmas festivities that have brought 
many country residents to the thought of in- 
stalling Lalley Light. 


BRIEF SPECIFICATION :— Single-cylin- 
| der, water-cooled, 34 K. r. two-stroke engine 
to ran on petrol or bensole. Мо valves, 
§ springs, cam-shaft or timing gear. Speed 
controlled by centrifugal governor, Ball- 
bearings, compound-wound generator, out- 
1 put 1960 watis, 115 ampere-hour battery, 
| intermittent rating. Equipment suitable 
i for both light and power. Complete plant 


| 
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| 
l 
l 
l 
i 
| 
l 
l 
| 
l 
l 
l 
і 
і е е е e 
We, with our national advertising, have made 
- oocupiés a floor space of only 4 ft. square. 
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| 
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Lalley Light known to them. It is for you to 
sell Lalley Light to them. As a Lalley Light 
Agent you know the outstanding advantages of 
the Lalley Light and Power Plant—its simplicity 
and safety, its remarkable efficiency, quietness, 
and economy. That knowledge is power. 


Every country resident is a prospective buyer 
of Lalley Light—unless he already enjoys it. 
Pick out the likeliest of your local residents 
for a start—send them particulars; ask for an 
interview; then a demonstration on your . 
premises should secure the sales. 


alley licht, 


AND POWER PLANT | 


Model Н, is the latest product of eleven years Lal'ey 
Lighting of tens of thousands of homes. Complete ` 
with Storage Battery, Water Tank and Switch- 
board ready to install, costs only | 


RETAIL 51 70 PRIOE 


IMMEDIATE DELIVERY | 


Selling Agents are still being appointed in districts wherever we are 
not represented. Write for terms and details of how we help you. 


STUDEBAKER, LTD. 


(LIGHTING PLANT DEPARTMENT), 


117—123, Great Portland Street, LONDON, W. I. 


Tolegrame: "Studebaker, Weede, London.” | Telephone : Mayfair 5104 (4 linee). 
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Strength in an electric lamp means low renewal cost: brilliance . 

means better light Mazda Lamps possess these qualities in di 
the highest degree. Previous incandescent lampe had fragile 
filaments which could be broken by the slightest jar. The 

filaments of Mazda lamps are made of 

drawn tungsten wire which has a greater 

tensile strength than steel. As to 
brilliance—the . Mazda Gasfilled Lamp 

is eight times as brilliant as апу pre- 

ceding type of incandescent lamp 

| Lighting Advice Free. 


Mazda Lamps are used in the Reyal Palaces 
Heuses ef Parliament, G.P.O, War Office, 
Admiralty, and by the meet important Industrial 
and Commercial Firms threyghout the Country 


The BRITISH THOMSON-HOUSTON CO. LTD 


„ 77 Upper neem. Street, Lon Е 


no 2 — з. omer ee сь 


We are Specialists іп Good 


1 f its electrical. 
| Da + D ighting. e design and make 
get it | from f ' | "inne 5 


3 


Mazda House is the Home of 
Reliable Wiring Accessories. 


and Fittings as well as the Lamps. 
Lighting Advice and Plans on 
request. 


Send us your enquiries for every- 
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ANS St My, 
ICAN ANITE 


INSULATOR 


"e МСАмте = ssi ATORS =" 
EMPIRE WORKS. 
WALTHAMSTOW. LONDON. E. 17. 


MICA: Raw Mica, In original cases as Imperted. Mica Splittinge, Mioa Washers, Mica Segments cut 
and gauged. Canadian Amber Mica fer Tramway Metors. Clear Miea fer Magneto Cendeneers, 
Stoves. Ground Mica, etc. 


| 


MICAMITE = The standard built-up MICA INSULATION. Moulding Micanite, Commutator Micanite, 
Flexible Micanite, Micanite Paper, Micanite Cloth, Mioanite Silk, Micanite Tape, Heat-Reeleting 
Micanite Plate, Micafollum, Micanite Tubes and Micanke Cemmutator Rings, In ai! shapes 
and sizes. 


PAXOLIN а A Manufactured Product of Paper and Synthetic Resin. The Ideal High-Tension Insulation 
for oll-Immersion. Transformer Cylinders, Sheets, Tubes, Bobbins. Condenser type Insulators, 
Terminals, &c., for Hig-Tension operation. 


EMPIRE OILEN INSULATING MATERIALS Genen or Black) —sign-arace oled (пашаште 


Cloth, Paper, Linen, Canvas, Siik and Tapes (straight cut or bias). 


LEATHEROID, PRESSPAHN, VULCANISED :HARD 
FIBRE SHEETS, RED ROPE PAPER, SHELLAC 
VARNISH, ADHESIVE RUBBER TAPE. 


TSetegrams :—" MYTJLITE, PHONE, LONDON.” TELEPHONES :-WALTHAMSTOW 738, 739 and 942. 


ASTER 


BRITISH LIGHT NY m 


ELECTRIC LIGHTING PLANT 


= A Boon to all who requir 
Lhi Ww v SS q E 
С SS Trouble-Free Illumination. 


Iii lN 


2 
[vj 


TL ZZ N 


It is guaranteed for one уеаг. It has a proper house lighting battery which will last 10 years. It is simple d 
and a boy can manage it, It will operate on petrol or parafin. The running costs are extremely low. 


B It is British Made Aster үз 
throughout with : : 
20 years' experience Engineering 


n to back it up. 


Co. (1913) Ltd. y 
Wembley, 
Middlesex. n 


GLASGOW: 
Drysdale & Co., Ltd., Yoker. 
BELFAST : 
4, Ocean Buildings, Donegal 2 
Square East. 


a EARLY 
DELIVERY. 
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ing Plants, Cinemas, Mills, &c. 
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ith the Watt Motor: no 


P. can be del 


This starting torque is three 


W. 


TORQUE 


above full load amperage places 


it in a class by itself. 
ll be glad to quote you. 
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motor ever devised —the ideal for 


, Pump 
it costs less than ordinary induction mo 
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The fact that the Watt Motor develops full load 
torque at starting, with a starting current not 


We w 


stock for standard voltages and per 
; 


A.C. 
Printing Works, Machine Shops, Laundries, 


PREMIER. 


izes up to 75 H 
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"MILLER" Seams 


Unique 


22" high. Design. 
Metal Two 
Overlay Lights. 
on ; 
Alabaster 
oe complete. 


T — 
id * 
We "fe NO 


КС 


Adjustable Desk, 
Piano or Reading 
Lamp. 
Complete and 
ready for use. 


L 46 is the unique Floor Lamp. 
Two adjustable joints (telescopic) 
. ana supplied complete. 
Extended 52 inches, 


WRITE FOR BOOKLET. 


Presented by 


L. G. HAWKINS & COMPANY, 
114/116, Charing Cross Road, 
| LONDON, W.C. 


[Amar 7, 9M.— 
am um — 


EBONITE , 
TONS 


1 ot SHEET, ROD and TUBING in London Stock, in various Qualities 


and numerous Sizes. EBONITE-VULCANITE oving to ім 
special nature, can only be made successfully after mang years et 
experi 


enoe. 
We have been manufacturing this material for nearly 70 years. 
| Manufacturers ot EVERYTHING that can be made in EBONITE. i 


J)) ъ= == 
AMERICAN HARD RUBBER CO. 


(BRITAIN), LIMITED, 
ч Eboniseth, London.“ 13a, FORE STREET, 


B Central 12264. LONDON, Е.С. 2. 
1 ane a ams шш 


—— | 
WIRE vp TAPE 
D for — 
ELECTRIC HEATING DEVICES, 
ELECTRIC RESISTANCE UNITS, 


and ALL NICKEL ALLOY REQUIREMENTS. 
PURE NICKEL. 


NICKEL-CHROMIUM, 

NICKEL-MANGANESE, ONEL 
NICKEL-COPPER, ETAL 
NICKEL-CHROME-STEEL, | 
NICKEL-STEEL. 


Complete Catalogue upon Request. 


THE ELECTRICAL ALLOY COMPANY, 


. . Mills: Morristown, New Jersey, U.S. A. 
Cable Address: Elalco. New York. Codes: A.B.C. (5th Edition) ; еее. 
London Office : 5. CHANCERY LANE, М.С. 2. 


RIGHT AT THE FRONT. 
The “ADAPTABLE” Earthing and Bonding din. 

Absolutely the only Clip on the market that Tel. 
wil fit any size Conduit, Cable, or Pipe. 6686 O 


HANN & INGLE, 13, Albert Place, 
| erage Street, Manohester. (Or your Supplier.) 


ШЇ” INSULATING BRICK 


ELECTRIC FURNACES, OVENS, &c., Ce. 
HOBDELL, WAY & C0., Ltd., 124/7, Minories, LONDON. E. t. 


ne: Avenue £610 


75 Illustrations. 7 Tables. 10/-, Post Free 10/6. 


APPLIED MAGNETISM. 
By J. A. KINGOON, B.A. 
(formerly Math. Schol., Pemb. Coll., Oxon.). 


. THE ELECTRICAL REVIEW, Ltd., 4, Ludgate Hill, London, Е.С. 4. 


DELIVERY FROM STOCK. 


For HOUSE, ESTATE, 
FARM, GARAGE, 
SCHOOL, CHURCH. 
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Cañada, —ExrorT or Enercy.—The Hydro-Electric 
Power Commission of Ontario desired to prohibit the export of 
electric energy to the United States, but this did not receive the 
Government's approval. As an alternative, a reduction has been 
effected in the export licences from 110,00) kW. to 80,000 kW. · 


Continental.— SpatN.—A new company has lately been 
formed in Barcelona, with a capital of 15,000,000 pssetas, and the 
title La Sociedad Fermo-Euergia, to exploit certain lignite mines 
and to generate and distribute electrical energy. 

Dorchester, —PURCHASE OF UNDERTAKING.—The Cor- 
poration is applying to the Electricity Commissioners for a special 
order to authorise the Dorset Electric Supply Co., Ltd., to sell to 
the Corporation. the electric supply undertaking and to authorise 
the Corporation to generate and supply electricity. 


Downton (Wilts)—Isquiny.—An inquiry was held. 
recently by the County Council into an application of the Parish - 


Council for a loan of £650 for public lighting by electricity. The 
supply was offered by the Southern Tanning Co., Ltd., subject to the 
provision of mains by the Council. It was stated that the supply 
would not be available for private use. Objection was made on 


the ground of increased rates, and also because the entire parish | 


would not be lighted. * 


Duadalk.—Report upon  ExTENSIONS.—Mr. P. A. 
Spalding, engineer and manager of the electricity works, has pre- 
sented to the Urban Council a report on proposed works extensions, 
which, he states, are urgently required. New plant is estimated 
to oost from £15,000 to £20,000. 


Dusdee.—Position oF UnspertTakina.—Mr. Richard- 


son, the Oorporation electrical engineer, reports that he hopes to 
have new plant installed by the end of April at Carolina Port 
which will meet néxt winter’s demand. For the winter of 
1933-23 further steam plant, estimated to oost half a million 
pounds, would be needed to meet the requirements of consumers. 
The machinery would have to be ordered at once. The Corpora- 
tion Electricity Committee discussed the possibility of a hydro- 
electric scheme being developed to meet the city's requirements, 


and the engineer stated that under the moet favourable circum- , 


stances such a scheme could not be ready before the lapse of four 
orfive years. The Committee instructed Mr. Richardson to submit 


& report on ‘steam plant, and also agreed that Prof. A. H. 


Gibson and Mr. Richardson be invited to report as to the best 
methods for futnre extension of the city's generating resources and 
also on the hydro-electric proposals. 


Electricity Districts.—W зт RIDING (AIRE AND CALDER). 
—The Electricity Commissionera have extended the time for the 


submission of objections or representations to February 28th, 1921. . 


NogTH-EA8T MIDLANDS,—The time for the submission of objec- 
tions or representations has been extended to March 31st, 1921. 


Euniskillen.—ELIOTRIO LIGHTING INVESTIGATTON.— In | 


view of the proposed increases in the charges for gas the Urban 
District Council has retained the services of an expert to advise it 
as to the feasibility of establishing a municipal electric lighting 


Falkirk.—Housk LiauTING.—On the recommendation 
of the Corporation electrical engineer, the houses being erected by 
the Town Council are to be supplied with electricity, a loop-syatem 
of cabling being adopted. 


Heston aud Isleworth.—Incazasep Ілантіме.— Тһе 
Lighting Committee reports that in view of the very small saving 
it finds to be effected by the non-lighting of one-third of the 
electric street lamps in the district, it has given instructions for 
the whole of these lamps to be lighted. 


Leeds.—Loan.—Application is being made to the 
Electricity Commissioners for sanction to borrow 840,000 for 
house services, i 


Leytou.— IxSURANCB.— At a meeting of the Lighting 
Committee, the electrical engineer reported that when the turbine 
was installed, the Committee considered it preferable to set aside 
£50 а year as a Self-Insuranoe Fund instead of insuring with an 
insurance company, aud suggested the same course should be 
adopted with regard to the two motor converters to the extent of 
£25 per annum each; the Committee recommended that this 
suggestion be adopted. 


Glasgow.—Loan.—The Corporation is applying to the 
city Commissioners for authority to borrow an additional 
£1,800,000 for the Electricity Department. 
New TURBO-GENERATOR.—The Clyde Valley Electrical Power 
is erecting at its Clydemill power station a 15,000-kW 
turbo-generator, A 33,000-V inter-connecting cable between the 
Clydemill and the Yoker generating stations is being laid. 


Halifax. —ExrgNeross RecoMMENDED.—The Electricity 
Committee recommends the expenditure of nearly £10,000. Of 
is £28,000 is for two new boilers at the generating station. 


Kingussie, — ELECTRICITY ScHkME. — Mr. Mitchell, 

inburgh, has reported to the Town Council in connection with 

the proposed electricity scheme for the town. There are three 

*chemes put, forward :—Power from the Guynack Burn and Loch 

Guynack ; power from the River Tromie; and the installation of 

nc gas engines. The coat of the schemes is estimated by Mr. 
tohell at £8,820, £11,521, and £6,570 respectively. 


Š | { h Р е 4 
Leyton,.—PARLIAMENTARY BILI.—-Tbe Urban District, 
Council proposes to promote a Bill during the ensuing session of 
Parliament, one of the sections of which seeks to extend the 
Council's powers with respect to the electricity undertaking. 


Machynlleth.—PohLIO LiamriNG.—It is reported that 
the Kinema Co. has intimated that it is prepared to provide elec- 
tricity for lighting the whole of the town. 


Malta.—IxADEOUACT OF PrANT.— It is stated that the 


‘Government electricity plant is unable to meet the demands made - 


upon it, and orders for new plant are being placed immediately in 
an endeavour to be able to cope with the next winter's load. 


Newmill (Yorks.).—JorNT ELECTRIC LIGHTING SCHEME. 
A meeting of representatives of the Newmill, Farnley, Shepley, 
апа Thurstonland Councils has been held to consider the question 
of a joint electric lighting scheme. The local representatives 
reported that it had been decided to obtain electric power in bulk 
from the Yorkshire Electric Power Co. | 


. Oldham.—OvERLOADED PLANT.—W hen complaints were 
made regarding the electricity supply, Mr. F. L. Ogden, electrical 
engineer, told the Committee that the cause was the overloading of 
the direct-current plant, and he advised that there should be no 
more connections made this winter. The department had no spare 
plant, and they were running at а ric. i 


New Zealand.— Hyoro-Evecrric REQUIREMENTS.—Àn 
eleborate statement regarding the development of hydro-electricity 
was given by the Minister for Public Works in an address to 
the New Zealand House of Representatives. The appropriations 
for the current financial year are set out in the Estimates as 
follows :—Arapuni scheme, £100 000; Mangahao scheme, £250,(00; 
Horahora scheme extension: New works, £80,000; material for . 
atock, £10,000; working expenses, £10,000; Lake Coleridge 
scheme: New works, £1£0000; material for stock, £10,000; | 
working expenses, £22,500; Survey and investigation of other 
schemes: North Island, £15,000; South Island, £15,000 ; total, 
£662,500; less ‘estimated credits on capital laccount, £7,500, | 
leaving a net total of £655,C00. The expenditure during 1919-20 ' 
on the various schemes amounted to £58,970.—Reuter's Trade. 
Service (Wellington). : 


Perth.—IwTERvIEW WITH CoMMISSIONERS.—~The city's 
£25,000 scheme for the introduction of additional plant at the | 
Corporation's electricity works is still in absyanoe, pending the 
decision of the Electricity Commission. Reporting on an interview 
he hai had with a member of the Commission, Mr. John Lam bert, 
the electrical engineer, stated that amongst the questions discussed 
was that of introducing three-phase into the city, in which oon - 
nection it had been pointed out to him that Perth being particu- 
larly а residential town, scope for producing а large industrial load 
was very limited. The electricity works, it had been further con- 
tended, having been designed as they unfortunately were, such an 
extension would be a most expensive venture, and one that could 
not give an adequate return for the outlay it would entail. The 
installation of coal elevators was also discussed. The Corporation 
Electricity Committee has deferred consideration pending the 
receipt of the Commission's finding. 


South Africa.—PonT ErnzanrrH.—The City Council 
isto borrow £550,000 for public works, one uf the items being 
£200,000 for extension of the electricity undertaking, mains, &c, - 
(including &mount already spent). 


Southend.— House SERvIcES.—It was stated by the 
electrical engineer, at a recent Council meeting, that the cost of 
connecting consumers to the mains had risen from £3 10s. in 1914 
to £8 4s. The Council has decided not to pay the cost of these 
gervices out, of revenue, as hitherto, but is reeking permission to 
borrow £24,(00 to cover the cost for a period of years. 

CAUSE OF FAILURE.— The chairman of the Electricity Com- 
mittee informed the Council, at а meeting, that the cause of а 
recent failure of power, resulting in a stoppage of the tramway 
services, was the extremely bad coal delivered to tbe works. He 
stated tbat this had actually extinguished two of the boiler 
fires. A deputation was appointed to meet the Chief Coal 
Controller. 

ENGINEER'S VINDICATION.—O wing to the criticism of the Elec- 
tricity Committee regarding the present inadequacy of the electri- 
city undertaking, the borough electrical engineer (Mr. Robert 
Birkett) has been forced to vindicate his position in the matter 
through the columns of the local Press, He states that he has 
done everything in his power and promises that the position will 
soon be improved. 


Stalybridge.— JOINT SCHEME AnANDONED.— The Staly- 
bridge, Hyde, Moseley, and Dukinfield Joint Tramways and E'ec- 
tricity Board has been endeavouring to arrange with the Ashton- 
under-Lyne Corporation to form a joint electricity undertaking, 
but the Corporation has made other arrargements, and the Board 
will have to work on its own. The Board has authorised the 
engineer to get arother water-tube boiler, as the increased load 
makes the provision of further steam-power imperatiye. The calls 
now being made are quite abnormal and unexpected, but the new 
boiler will be the limit of capacity at the Tame Valley station. and 
the capital outlay upon the proposed new generating station at 
Hartshead is greater than can be undertaken at present, 


1 
| 
i 
i 
! 
d 
1 
i 


18 THE ELECTRICAL REVIEW. [vol. 88. No. 3,250, JANUARY 7, 1991, 


(aa re Fm a RECEN um ag RT I D CER C DV ОЕ ЕЕС 


Stafford.— REPORT on UnpERTAKING.— The Uorporation 
approved a recommendation of the Electricity Committee to 
retain the services of Mr. Arthur Ellis, of Cardiff, to prepare a com- 


prehensive report upon the electricity undertaking at a fee of 
200 guineas, 


Stockport,.—BREAKDOWN.—An accident at the elec- 
tricity works on December 30th, caused by a short on а 5,000-kW 
turbo-generator, resulted in a stoppage of the tramway services, 
and works using electricity. No electricity was supplied to any 


works until Monday. Thousands of workpeople were affected by 


the atoppage. 


Stoke-on-Trent.—PRIOR Repuction.—The Staffordshire 
Sentinel states that the Electricity Supply Committee has recom- 
mended that from the meter readings at the end of the September 
quarter, 1920, and until further notice, the charges for motive 
power supply, heating, cooking, and apparatus used in conjunction 
therewith, be reduced by 25 per cent., making 150 per cent. in all 
over tariff rates, except in cases where the supply is three-phase 
alternating, transformed on the consumer's premises; and that 
the charges for private lighting, upon which the present advance 
is 125 рег cent.. be reduced by 35 per cent., making in all 90 per 
cent. upon tariff rates. These reductions have been made possible 
by the profit made during the past year, and it is stated that the 
accounts will still show a substantial profit when the reductions 
are put into force. 


Stourbridge.— Execrricrry Districts. — The Town 
Council has decided to lodge objections to the proposed inclusion 


of the borough in either the North-West or South-West Midlands 
Electricity Districts, 


United States. — Еовр HYDRO-ELECTRIO ScHEME.— 
Messrs. Henry Ford & Son, Inc, have applied for a licence to 
authorise the conatruction, operation and maintenance of a hydro- 
electric power plant on the site of the Government dam at Green 
Island for the purpose of utilising the surplus water at that point 
for a motor manufacturing plant. Reuter's Trade Service 
(Troy, N.Y.). 

Wigton.—WonKHoUsE PLant.—The Board of Guardians 
has decided to lay down a steam plant capable of providing eleo- 


tricity for lighting the workhouse, and also for heating the 
institution at an estimated cost of £1,600. 


Wrexham.—Housz LIdHRTrNMd.— The Town Council is 


applying for permission to borrow £14,700 for the provision of an 
eleotricity supply to the 800 houses being built by the Council. 


TRAMWAY AND RAILWAY NOTES. 


Continental.— FnANCE.— A concession granted to M. 
Coignet some time ago for the setting про? a tramway network in the 
Departement de l'Yonne, has now been transferred to the Omnium 
Française d'Electricité Co., which, with its ample means, will son 
carry the scheme to a conclusion. This company has also received 
the authorisation to submit plans for the utilisation of the water 
resources of this region, estimated to be equal to about 20,000 h. p., 
and for the distribution of electric energy. 

SPAIN.—The Norte Compania has submitted а scheme for the 
electrification of the Barcelona to Tarragona line. The works 
were to be commenced at the beginning of the present year and 
ended, if no interruption occurred, in 1923. Other schemes are 
being examined, among which is the electrification of the Barcelona 
to Saragossa Railway. Another large undertaking, work on which 
was retarded during the war, owing to inability to secure material, 
is about to be taken in hand. This is the electrification of the 
highland section of the Pagazés, The first portion to be converted 
is 42 km. in extent, and the highest part of the track is 1,270 metres 
above sea-level. This line is very often covered with snow, and 
difficult to operate with steam traction. 


Guernsey.— ELECTRIC VEHICLES.—We understand that 
Mr. A. G. Bird, A. M. I. E. E., engineer and manager of the Guernsey 
Railway Co., Ltd., is considering the feasibility of adopting electric 
road vehicles suitable for carrying loads of from 4 to 5 tons each. 


Halifax.—THRovucH-RunnING оғ Cans.—The Tram- 
ways Committee have authorised the engineer to enter into 
arrangements with Bradford Corporation for the running of the 
Bradford railless electric battery cars through from the Bradford 
tramway system to Halifax, in connection with the carriage of 
parcels between the two towns. 

The engineer and a deputation are to negotiate with the 
Brighouse authorities with regard to the establishment of a system 
of electric signals on the Halifax tramway route in Brighouse 
area. 


Holland (Lines.). — Licht Ramway SCHEME. — 
Having received the unofficial approval of the Ministries of 
Transport and Agriculture and Fisheries, the plans for the 
proposed light railways have been completed. The estimated cost 
of the entire scheme is given as £548,000, which is to be 
apportioned as follows among the authorities concerned :— 
Holland County Council, £423,000; Lindsey County Council, 
£46,000; Cambridgeshire, £48,000; and the Soke of Peter- 
borough, £32,000, 


London.—Tus& BREAK DpOWR.— Some delay was caused 
on the City and South London Railway line on Tuesday morning 
last by the breakdown of & train at Kennington. 


Newcastle-under-Lyme.—PRoPo8SED CURTAILMENT OF 
SoHEME.—A notification having been received from the Parlia- 
mentary agents of the North Staffe. Railway Оо. stating that it 
was intended to apply for powers to abandon the construction in 
part of the light railways authorised by the North Staffs. Railway 
(Trentham, Newcastle, and Silverdale Light Railways) Order, 1914, 
the Rural District Council has decided, in view of the advantages 
which the railway would confer in the cenveyance of passengers 
and goods, to disapprove of the abandonment of:the schemes. 


South Shields —LicHt RAILWAY Orpger.—Under the 
South Shields Corporation Light Railway Order, 1920, authority is 
given for the construction o? a light railway within the areas of 
the county borough and the rural district of South Shields, 


Salford.—YxaAR's Workina.—The gross income of the 
Corporation tramways for the year ended March 31st, 1920, was 
£496,025, as compared with £425,384 in the previous period. The 
gross profit amounted to £119,528, as against £130,883. After 
payment of capital charges, a net profit of 237 610 (£42,672) 
remained, of which amount £20,000 was all&cated to rate relief, 
The depreciation and renewals fund shows a balance of £22,171. 


Southport.—TRaAMwAY PFREEDERS.—The insulation of 
the feeders of the Oorporation tramways has perished, and the 
borouzh electrical engineer reports that it is necessary either to 
re-insulate them and re-lay them/at an estimated cost of £14,950, 
or to place overhead feeders on the tramway poles at a cost of 


£5,200, less an estimated credit of £2,600 for the sale of the old 


material, the existing tramway poles being ntilised after being 
atrengthened by means of reinforced ouncrete. The Electricity 
Committee has instructed the engineer to proceed with the latter 
arrangement. 


Warrington.—PRoPOoSED FARE INCREASE;— To put the 
tramway undertaking on a sound economic basis, the Tramways 
Committee has recommended a 2d. fare on all routes, with 1d. 
stages. 


Wrexham.—Liaut RAILWAY.—At a recent meeting of 
the Town Council a Jetter was read from the Clerk of the County 
Council stating that an interview had been held between the Light 
Railway Committee and the Railway Commissioner for Wales with 
reference to proposed light railway schemes from Wrexham to 
Ruthin, Denbigh to Llanrwst, Abergele to Llangefni, and Corwen 
to Bettwsyooed. The Commissioner desired certain information 
reapecting the schemes, such as the approximate ooat, whether the 
owners of the land would be prepared to give sufficient for the 
light railway, and whether they would support the schemes 
financially. It was decided to call a conference of local authorities 
5 in the Wrexham -to -Ruthin scheme. — Manchester 
Guardian, 


TELEGRAPH AND TELEPHONE NOTES. 


Austria.— FINANCIAL Position.—A Reuter’s Trade Service 
telegram from Vienna states that Austria’s State finances are in 
the most precarious condition, and the Government is experiencing 
the utmost difficulty in finding the money to meet current expendi- 
ture. The telephone and telegraph employés and other State 


officials are clamouring for increased pay. Both telegraph and. 


telephone charges were to be raised some 250 per cent. on 
January lst. 


Capada.— STATE TELEGRAPHS.— With New Year's Day 
the Canadian Government will complete the biggest telegraph 
merger in the history of the Dominion, which will include the 
extinction of several companies organised largely with English 
capital. The new merger will make one of the largest single 
telegraph systems in existence, comprising the Great North- 
Western, Grand Trunk, Grand Trunk Pacific, Canadian Northern, 
Inter-Colonia] Railway, and Commercial systems, with а number 
of smaller companies, and the name in future will be the Canadian 
National Telegraphs. The new system will be conducted on 
similar lines to the national railway system, under an organ- 
isation as free from political influence as is possible to any 
Government-owned concern, while with the merger а number of 
changes of methods are announced which will tend to promote 
economy and co-ordination of services.— Daily Telegraph. 


Continental Telegraphists’ Strike.—The “ keep-to-the- 
rules strike of French telegraphists, which we referred to in our 
last issue, is, says the Daily Express, spreading rapidly on the 
Continent. Italian, Spanish, and Belgian officials are falling into 
line with their French colleagues. The chaotic condition of the 
Paris telegraph offices has become worse. 'There has been only 
one hour of telegraphic communication with Italy. All other 
telegrams, charged for at the usual rates, have been sent by post. 
Hundreds of telegrams from Italy for England arrived in Paris 
by post. Twelve hundred and fifty telegrams were posted there for 
Londou on December 23rd, and the post baskets for Berlin, Ham- 
burg, and Mayence were full of official telegrams. It now takes 
24 hours for a telegram to be delivered in the French provinces, 
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France,—GUIDING ABROPLANES BY WIRELESS. — A 
French engineer, M. Henri Detable, claims to be the inventor of 
an aeroplane which can be flown without a pilot, being guided by 
wireless telegraphy, says the Evening News. 
invention has already been made by an American. Detable says he 
completed his machine during the war, and several trials were 
made, The aeroplane was guided in the air with nothing in it but 
a bag of ballast, and it was able to rise from the ground and land 
again with perfect safety. He adds that he was unable to exploit 
the idea through lack of capital. 

A number of French Deputies have tabled a Bill to institute a 
separate budget for the postal, telegraph and telephone services, 
which would thereby cease to be a Government department, and 
could be administered separately on business lines. 


Germany.— BERLIN-BRUSSELS TELEPHONE COMMUNICA- 
TIoN.—The Ministry of Posta states that the restrictions on tele- 
phone communication between Germany and Belgium were 
removed on January lat, from which date pre-war conditions of 
communication were re-established. The fee for a three-minutes’ 
conversation between Berlin and Brussels is six marks ninety 
pfennigs, and for urgent calls three times this amount.— Reuters 
Trade Service (Berlin). 


Greece.—TELEGRAPH Rates.—The telegraph authorities 
announce that from the lat inst. the rates for telegrams to Greece 
and Greek islands were increased by Id. on those shown in the 
Post Office Guide, 


Poland. — SwEDISH TELEPHONE Co. — The Telefon 
Aktiebolaget Cedergren, whose concession to handle the telephone 
system of Warsaw expired on November Ist, 1919, has obtained a 
renewal covering a period of 20 years, together with important new 
concessions for several other Polish towns, including Lodz and Lem- 
berg. It is stated that a Polish company will be formed to deal with 
these concessions, all the shares of which will be held by the Govern- 
ment and Telefon Aktiebolaget Oedergren. The share capital of 
Telefon Aktiebolaget Cedergren is Kr. 4,500,000, and is entirely in 
the hands of the Swedish-Danish-Russian Telephone Co., whose 
share capital amounts to nearly Kr. 22,000,000.- Neufer : Trade 
Service (Stockholm). 


Spailn.—Frre.—It is reported that a serious fire at 
Segovia, 43 miles N.-W. by N. of Madrid, did extensive damage, 
and ruined 15 large buildings, including postal, telegraph, and 
telephone offices. 


Wireless Telephony.— A proposal is under the con- 
sideration of the Mersey Docks and Harbour Board to establish 
communication between the Bar lightship and the Dock Board's 
offices by means of wireless telephony. 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph indicates 
the issue of the BLEOTRICAL. REVIEW in whioh the ‘ Official 
Notice” appeared.) 


OPEN. 


Australla,—Sypnzy.—January 31st. Municipal Council. 
H. T. and L.T. cable (specification No. 628). Electric Lighting 
Department, Town Hall, Sydney. 

Востн AUSTRALIA.—P.M.G.'s Department. March 2nd. Tele- 
phone parts, Schedules 558 and 559; telegraph and telephone 
material, Schedule 560. (See this issue.) 


. Belglum,—Commune of Ixelles at Brussels. 5,000-kW, 
000-7, 3-phase alternator, exciter and condenser. A сору of 
the specification (in French) may be seen on application to the 
G ent of Overseas Trade (Room 48), 36, Old Queen Street, 


January 19th. The Belgian Post and Telegraph authorities at 
La Salle Madeleine, Brussels. Supply of telephone commutators 
and other telephonic apparatus, The specification (No. 545) may 
be obtained for 1.75 franos from above address. 

ERP.—February lat, Municipal authorities. Transformer 
wet with switchboard for a transformer cabin at the docks. Copies 
of the specification may be obtained for 3 france from the Hotel de 
Ville, Antwerp, 


Edinburgh,— January 24th. Electricity Supply Depart- 


ment. Oiroulating water pes and valves for the Portobello 
Renerating station, Specification No. 30. (See this issue.) 
Halifax, — February 3rd. Electricity Department. 


Twelve months’ supply of stores, including electric lighting 
Attings and accessories, cables, V.I.R., and phosphor bronze, tele- 
phone wire, e. h. p. and l.p. cables, meters, &o. (See this issue.) 


India, —MzRvT. — January 17th, 1921. Government 
of United Provinces hydro-electrical installation. Generating 
tation equipment, including workshop equipment, H.T. trans- 
mation and distribution (overhead equipment, including poles), 
1. tation equipment, pumping station equipment and piping, &c. 

‚ @. MeHoey, sanitary engineer to the Government, United 
Provinces, Allahabad. Rewer's Trade Service (Bombay). 


A claim for the 


London.— HAMMERSMITH. — J anuary 2ist. Electricity 
Department. Three or more water-tube boilers capable of supply- 
ing 159,000 1b. of steam per hour. (See this issue.) 


Manchester.— January 24th. Electricity Committee. 
Six motor-driven circulating-water pumps; three motor-driven 
boiler feed pumps and one mo'or.dríven pump for weight-tank 
sump. (December 24th.) | 

January llth. Tramway Committee. Electric welding equip- 
ment for the welding of tramway rail joints. J. McElroy, Manager, 
55, Piccadilly. 

Natal.—DuRBAN.—January 26th. Corporation. Supply 
of telephone cable, paper sleeves, concrete pipes, and various 
telephone and miscellaneous accessories and materials. 

February 16th. One 1,000-kW rotary converter with trans- 
formers and switchgear. Specifications of the above may be 
consulted on application to the Department of Overseas Trade, 35, 
Old Queen Street, Е.О, 


New Zealand. — NaPrEB. — January 17th. Borough 
Council. One 500-kW electric generating set. Copies of the 
specifications and blue prints may be seen at the Department of 
Overseas Trade, 35, Old Queen Street, S.W. i 


Rhodesia, — SALISBURY. — January 18th. Municipal 
Council. Eleotrio generating plant, switchgear, cable and con- 
verters, Specification (£3 3s.) from the Council's Oonsulting 
Engineer, Royal Chambers, Johannesburg. A copy of the specifica- 
tion may be consulted at the Department of Overseas Trade 
(Room 48), 35, Old Queen Street, S.W.1. 


South Africa.—JOHANNESBURG.— January 81st, 1921. 
Бапа Water Board. Supply and ereotion of steam boiler, super- 
heater, stoker, economisers, &о., steam turbo driven centrifugal 
pumps, condenser, &o., for the Swart Kopjes pumping station. 
Copies of the specifications, Ko., and forms of tender can be seen 
on application to the Machinery Section, Department of Overseas 
Trade, 35, Old Queen Street, S. W. i 


Biackpool.—Electricity Committee. Park Royal Engin- 
eering Co., for switches in connection with the h.p. switchgear for 
gir e chambers, and the Metropolitan-Vickers for h.p. 
switch, ; 

Halifax.—The Tramways and Electricity Committee. 
Recommended :— 


Babcock & Wilcox, Ltd.—Two cross-type marine boilers superheaters 
i 3 са шас 8, ane fans, 5 works; 428, 840. 
Green n —Two economieers, each consisti t 940 
above boilers; 24,498. кыы Tor 


Invergordon (Ross-shire).—Electric light installation, 
the Academy ; E. Spell, £194. 


London. —STEPNEY.— Electricity Committee. Accepted: 
Coal supplies 

8,000 tons Ibstock 'D/8 nuts, at 248. 1d. per ton; 8,000 tons Hawkins Can- 
' nock xtd slack, at 23s. 9d. ton ; 2,000 tons West Cannock nutty slack, 
at 44s. Bd. ton; 5,200 tons Walsall Wood washed beans, 458. ton.—E. 
Foster & Co. One barge 3 in. Peasley slack, 24s. Id. per ton.— Brad- 
bury, 8on & Co., Ltd. 190 tons Cowdenbeath rough s ack, at 588. 7d. 

per ton; 240 tons rough small, 45s. 6d. —E. Foster & Co. 


Cable— 


t mile 007 sq. in. lead-covered cable, £74 108.; 4 mile each twin and 3-core 
armoured cable and 1 mile 04 sq. in. g- core armoured cable, £829.— 
W. T. Henley's Telegraph Works Co., Ltd. 


Morecambe,— Electricity Committee. Tudor Accumu- 
lator Co.—Repairing battery at the East Street battery station, . 
£291. 


Manchester.— Electricity Committee. 


High and low-pressure valves.—Dewrance & Co., Ltd., J. 
ear Sons, oy Ltd., J. Blakeborough 
High and low-pressure piping.—Aiton & Co., Ltd. 
Overhead distribution work on the Gorton Mount and Mount Road 
Housing Estates.—British Insulated and Helsby Cables, Ltd, 
Cable.—G. N. Haden & Sons, and Pirelli-General Cable Co., Ltd. 
Electric tipping truck.—Electromobile (Leeds), Ltd. 
Transformers at Barton Power Station.— Metropolitan-Vickers Eleo- 
trical Co., Ltd. ; 
Sub-contractors: Oil-coolers and oil pumps, P 
Ltd., and оны Со. ET ae а аы 
Two transforming plants at Stuart Street and High St - i — 
Metropolitan-Vickers Electrical Co., Ltd. i а 
Sub-contractors: Fans, Davidson & Co., Ltd. 
кылуы at 5 "B" sub-station.—Ferranti, Ltd. 
ub-contractors: Fans, Davidson & Co., Ltd.; m M 
British Thomson-Houston Co., Ltd. жеш озы, 
wae screening plant at Parton Power Station.—F. W. Bracket & Co., 


Sub-contractors: Driving chains, Brampton & Co., Ltd.; reduci 
Northern Manufacturing Co. ; motors and switchgear, Малон 
Vickers Electrical Со., Ltd.; lifting tackle, Young & Со. 

Motor generator plant, &c., at Barton Power Station.—Bruce Peebles 
and Co., Ltd. 

Sub-contractors : Rotor starter and switchgear for motor, G. Ellison and 
Co.; shunt-fleld regulator and generator, Bray, Markham & Reiss. 
One battery milking” motor-generator and switchgear, &c.—General 

Eleciric Co., Ltd. ў 
One pressure-testing motor-generator and switchgear.—Electrio Con. 
struction Co., Ltd 


Salford.— Electricity Committee. 

One 1^0 kVA transformer, £300; one 600 kVA ditto, £1,182; one 6,660 V 
switch cubicle, £266; spare and rotor parts for No. 2 turbo-alternator 
44,400.— Metropolitan-Vickers Electrical Co., Lid. j 

Stirling.—Town Council. Electrical work for 12 
months ; W. and T. Marshall, 
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Turbine Furnace Contracts.— The Turbine Furnace 
Co., Ltd., of 5, Badge Row, London, E. C. 4, hava received an order 
for two sets of turbine furnaces for Babcock typ» boilera, from the 
Hexham Electricity Supply Co., of Hexham. 

. Wellingborongh.— Board of Guardians. Cable and elec- 


trio light wiring, laundry; Wellingborough Electric Supply 
Co., 2 170. 


tes 


FORTHCOMING EVENTS. | 


Junker fastitation of Engineers. — Friday, January 7th. At the Caxton 
Hall, Westminster. At 8 p.m. Lecturette on The Indicator: Its Use 
and Application," by Mr. H. G. Pusey. 

Friday, January 14th. At Caxton Hall, Westminster, S W. At 8 p. m. 
Chairman’s address, The Tides: Their Cause, Effect and Use,“ by Mr. 
B. E. Dunbar Kilburn. 

Birmingham and District Electric Club.—Saturday, January Rth. At the 
Sand Hotel, Colmore Row. At 7 p.m. Presidential address, by Mr. A. C. 

yane. 

Reyal institution of Great Britain.—At Albemarle Street. W. At B pm. 
Christmas Lectures—“ The Haunts of Life — by Prof. J. Arthur 
Thomson: — Saturday, January 8th. ''The Conquest of the Land." 
Tuesday, January llth. ‘The Mastery of the Air.“ 

Institution of Post Office Electrical Eaglueers (London Centre). 
Monday, January 10th. At the Royal Society of Arts, John Street, Adelphi. 
At 5.30 p.m. Paper on ''Four-wire Telephonic Repeater Systems, by 

' Mr. С. Robinson. 

Electricity Commisstoners.—Tuesday, January llth. At the Town Hall, 
Bristol, Inquiry with regard to the West of England E'ectricity District. 

Institute of Marine Engiaeers.—Tuesday, January lith. At the Institute, 
Hd Mineries, E. At 6.30 p.m. Paper on ** Electronomy,"' by Mr. W. B. 

yera. 

Association of Engineers-in-Charge.— Wednesday, January 12th. At St. 
Bride's Institute, Bride Lane, E.C. At 7.80 p.m. Pnper оп Pulverised 
Fuel," by Capt. F. 8. Shaw. i 

British Igaition Apparatus Assoctation.—Weinesiay, January 12th. At 

e ae Trocadero Restaurant, Piccadilly Circus, W.1. At 7.30 p.m. Annual 

inner. 

Manchester Wireless Soclety.— Wednesday, January 12th. -At the Albion 
Hotel. At 7.30 p.m. Dissussion on High Frequency Currents.’ To b? 

г ppened by Mr. J. McKernan. 

Paisley Association of Electrical Eogineers.— Wednesday, January 12th. 
At the Technical College, George Street. At 7.30 p.m. Paper on '' The 
Progress of Lighting, by Mr. C. J. Gregg. 

Royal Society of Arts.— Wednesday, January 12th. At John Street, Adelphi, 
W. C. At 8 p.m. Lecture on Industrial Fatigue," by Dr. C. 8. 
Myers, F. R. S. 


Chelmsford Engineering Society.— Thursday, January 13th. At the East 
Anglian Iostitute of Agriculture. At 7pm. Paper on Polyphase Induc- 
tion Motors," by Me. P. Huggins. ` 

Belfast Association of Eagiaeers. — Thursday, January lf$th. At the 
Municipal Technical Institute. At 6 45 p.m. Paper on * Railway Con- 
struction in France during the War," by Major R. M. McCreary. 

Institution of Electrical Engineers.—Thursd.y, January 18th. At the 
Institution of Civil Engineers, Great Gorge Sreet, SW. At 6 p.m. 
Twelfth Kelvin Lecture, * Electrons,” by Sir Wm. Bragg, F. R. S. 

North - Midland Centre. — Tuesday, January lich. At the Hotel 
„Metropole, Leeds. At 7 p.m. Visit of the President, Mr. LA. B. Atkinson. 
Scottish Centre.—Tuesday, January llth. At the North British 
Station Hotel, Edinburgh. At 7 p.m. Paper on ‘ Range of Wireless 
Stations,“ by Capt. R. C. Trench. 
Dundee Sub-Centre.—Monday, January 10tb. 
College Engineering Depirtment. At 7.30 p.m. 
Driving of Jute Factories,” by Mr. W. Sutolitfe. 
, South-Midlaud Centre.— Wednesday, January lath. At the Univer- 
' ану, Birmingoam. At 7 p. m. Ordinary Meeting. 
Sco tish Centre ‘Students’ Section).— Friday, January 14th. At the 
Royal Technica College, Glasgow. At 7.30 p.m. Paper on Alternating 
Current compared to Direct Current for Distribution and Supply,“ by Mr. 
R. R. Birch. 
Edinburgh Electrical Socſety.— Friday, January 14th. At the Philesophical 
‚ Institute. At 8 p.m. Paper on 8ome Notes on Cables," by Mr. W. F. 
Mitchell. 
National Association of Supervisiag Electriciaus, Saturday, January löth. 
At the Holborn Restaurant, At 6. 30 p. m. Annual dinner. 

The Electrical Contractors’ Association. — Wednesday, January 19th. At 

the Connaught Rooms, Great Queen Street, W. C. 2. Annual dinner. 


At the University 
Lecture on ‘Electric 


NOTES. 


The "Electrical Review” Index. — The Index to 
Vol. LXXXVII of the ELECTRICAL REVIEW, which will shortly be 
printed, will be supplied only to those who, through the post, 
specially apply for it. To such it will be supplied for 6d.. poat 
free. Any reader or advertiser, at home or abroad, who requires а 
сору for binding or for other purposes, is asked to make early 
application therefor to the Publisher, ELECTRICAL REVIEW, 
4, Ludgate Hill, London, E.C. 4. 


British Oll.— At the recent meeting of Messrs. Oilfields 
of Eogland, Ltd., it was stated that drilling for oil had begun at 
Kelham, Notts. 

An isolated pocket” of oil has been struck at Heath, near 
Chesterfield, in the same diatrict as Hardstoft, where oil has been 
flowing slowly since May, 1919. 


A British company is reported to have obtained oil concessions in 
Thrace from the Greek Government. 


Correction. — In our leaderette on “ Electric Supply 
Agreements with Local Authorities," on p 834 of our Jast issue, 
the ninth line from the end was accidentally dropped. The sentence 
should read: It was apparently supposed by the local authority 
in making the agreement that it had authority to indicate to the 
Supply Company what it should charge private consumera." 

Fire.—4A fire occurred at Mesera. Crompton & Co.'s works 
at Chelmsford on Tuesday nigbt, an isolated building. used as an 
oil and paint stores, and ita contente, being partially burnt out. 


The manufacturing shops were not affected and no delay will be 
occasioned to the orders in hand. 


- 


Service Notes.—It is officially intimated that Naval 
electricians who are within three yearsof completing their service for 
pension, or within three years of completing their first, engage- 


ment, and do not wish to re-engage, will not be. required to 


requalify at the Torpedo School. Should they decide to re-engage 
they will have to re-qualify. The following warrant telegraphists 
have been appointed to the ships named :—Mr. G. Cadman, to the 
destroyer Stuart, flotilla leader; Mr. C. E. Robson, to the Victory, 
Nelson's old flagship at Portsmouth ; and Mr. В, P. MaoDonald, to 
the destroyer Spencer—all from New Year's Day. 


Educational. — VEHICLE Drivers’ EXAMINATIONS. — 
The fifteenth annual examinations, organised by the Commercial 
Motor Users' Association, with the object of encouraging drivers 
to take а personal interest in the driving and condition of their 
vehicles, will be held during the last week of April next, Bays The 
Times. Hitherto confined to London and the Home Counties, these 
examinations will now be open to any driver in Great Britain, and 
will be held in various provincial centres, They will be divided 
into three classes, each with sub-clisses for steam, petro], and 
electric vehicles. Full particulars may be obtained from the 
General Secretary of the As o»iation, 50, Pall Mall, S. W. 1, 

Six Chinese naval officers are taking a two years’ course in 
practical wireless telegraphy at the Ma:coni works at Chelmsford. 


Fatalliles.— On December 24th, an employé of Messrs. 
Jonas & Colver, Ltd., of Sheffield, named Booth, was cleaning a 
part of a high-pressure switchboard, when he fell, and came into 
contact with the "live" portion of the board, with fatal results. 
The firm was subsequently charged at Sheffield City Police Court 
with negligence, in that the power was allowed to be on the 
bord while work was being carried out. The firm pleaded " Not 
gui:ty," aud stated that the deceased man sbould have spoken to 
his superior before attempting to go inside the switchboard “ cage." 
А fiue of £30 was imposed.  . " 

While Alexander William Burnside (24), an electrician, residing 
in Leith, was engaged measuring a wall at the sub-station of the 
Atlas Steel Foundry, Rathgate, his head came in contact with a 
charged wire, which caused instantapeous death. 


The Housing Problem and Smoke Abatement.—The 
Ministry of Health has issued an interim report of the Committee 
on Smoke and Noxious Vapours Abatement (Omd. 755, price 2d. 
net) which has been submitted with a view to securing the adop- 
tion of improved methods of heating in connection with the great 
housirg schemes which are now in progress. This Comm ttee was 
originally appointed in 1914, but its operations were interrupted by 
the war ; it was reappointed in January last. TIL 

The report points out that at least 50 per cent. of the total smoke 
nuisance is Cus to domestic chimneys —even in industrial areat— 
and that domestic soot is more deleterious than factory soot, 
because it contains more tar. Evidence is quoted showing that 
smoke has a seric us effect on the health of the community, on the 
growth of plants, on live stock, and on buildings. The extra oost 
of hcuzehold washing in Manchester, compared with Harrogate, 
allowing for the difference in population, is stated to be no less 
than £290,000 a year for fuel and materials alone, disregarding 
labour. Various methods of heating are considered, and electricity. 
is commended for cooking and heating, but "the high price at 
preeent charged for electricity in many localities" is regarded as 
an objection to its adoption ; no mention, however, is made of the 
high price of coal and gas, or of the fact that the relatire cost, and 
not the absolute cost, should be considered. Central heating by 
steam or water is commended ; it has been carried out in some 
important housing schemes. Where the heating installation is oon- 
centrated, the cost is aa‘d to be almost the same as the cort of a 
separate installation in each house, and the upkeep and running 
expentes can be covered by a rent charge of ls. per house per 
week, which in the case of tenement houses or blocks can 
be reduced to 6d. It is recommended that not more than 
one coal grate should be installed in any house built 
with the aid of the Government subsidy, and that the 
Central Housing Authority should decline to sa-ction any 
acheme in which specific provision is not made for the adoption 
of smokeless methods of supplying heat; the practice followed 
by some municipal authorities of overcharging for gas and elec- 
tricity in order to secure profits for the relief of. the rates is 
сопдет сед. 

We may remark that the use of electricity іп connection with 
many of the new housing schemes is hindered by the low prices 
quoted by the gas suppliers for equipment, doubtless with the 
intention of recouping themselves by way of the charges for gas, 
whilst on the other hand. electricity supply authorities are not 
making ¢ffoits to meet this form of competition by offering a low 
tariff for heating and cooking. Wecommend to the notice of the 
latter the admirab'e examp'e of the North-East Coast companies, 
whose electiic houses at Billingham were described in our issue 
of October 29th, 1920. Material economies can be effected in 
the cost of the buildings by the omission of fireplaces aud flues, 
and the provision of electrical apparatus for heatirg and cooking, 


as well as, of course, for lightiog, should add very considerably to 
the attractions of the new houses, 


Russian Sclentists.— We have received from the 
Britieh Committee for Aiding Men of Letters and Science in 
Russia, а letter inviting subscriptions to а fund for providing 
literary and scientific men in Russia with the works they need; 
they have seen no Enropean publications since the revolution. 
Cheques made out to the Treasurer, Mr. C. Hagberg Wright, should 
be addressed to the above Committee at the British Science Guild 
Offices, 6, John Street, Adelphi, W.C. 2. 
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The Federated American Engineering Societies. — At 
the first meeting of the Council on November 19th, Mr. 
Herbert Hoover, former Food Administrator and president 
of the American Institute of Mining and Metallurgical En- 
gineers, was elected president of the governing body, the 
Ameriean Engineering Council. The meeting was attended 
by delegates from all but one of the 21 charter-member societies 
and by some representatives of bodies that expect to become 
charter members. | 

One of Ше first activities of the new body will be a survey 
under Mr. Hoover's direction to determine quantitatively the 
amount of waste motion in industry. Included in this survey 
will be the threefold waste in production occasioned by (1) 
intermittent employment, (2) non-employment arising in shift- 
ing industrial currents, and (3) strikes and lockouts. | 

Йй was decided to elect only 20 members of the executive 
‘board of the Council, leaving four vacancies to be filled by 
éther societies which might later become charter members. 
On the basis of membership the nationul societies were entitled 
to 14 members on the board and the local regional and State 
organisations to the remaining six places by districts. Wash- 
ington, D.C., was chosen as the place to establish head- 
quarters. It was decided to extend until July Ist. 1921, the 
time within which societies may becoine charter members. 

A report by the committee on plan and scope indicated a 
number of activities, many of which were inherited from the 
Engineering Council, in which the new organisation could 
well engage. The executive board appointed Mr. I.. P. Alford 
as its temporary secretary. | 

It is reported that the American Society of Civil Engineers, 
which voted not to become a charter member of the Federated 
American Engineering Societies, has taken steps to hinder 
the functioning of the new American Engineering Council 
of the ош by trying to perpetuate the old Engineering 
‘ouncil. | 


' British and American Generating Practice.— One of the 
main objects of the recent tour of the U.S.A. which was 
made by Alderman Dagnall, chairman of the Manchester 
Electricity Committee, and Mr. S. L. Pearce, the city’s elec- 
trical engineer, was, says the Manchester Guardian, to ascer- 
tain if any desirable points in American practice could be 
Incorporated in the design of the new Barton generating 
station. In an interview which Mr. Pearce gave to a repre- 
sentative of the above-mentioned newspaper, he is reported 
to have said that whilst he came across many features that 
could be embodied in the Barton: scheme. he,saw nothing 
to induce him to fundamentally alter the lay-out. The station 
with its 150,000 Kw. total capacity compares with the Du- 
quesne station, at Pittsburg, C. S. A., of 360,000 Kw. ultimate 
capacity supplied by six 60,000-kw. sets. Large American 
generating sets have not been a complete success, and there 
ња tendency to proceed more slowly and generate with sets 
of a more moderate capacity. The explanation given was 
inability to obtain proper materials during the war period. 
No faults in design are admitted, but Mr. Pearce is not 
prepared, to accept that statement. He, however, states that 
the Americans are much keener on extracting the utmost 
power from their boiler houses. There is much likelihood, Mr. 
earco thinks, that pulverised coal will become the boiler 
fuel of the future. Americans are awaiting the results of 
the trials in the Milwaukee stations; in Manchester they may 
Wait, or investigate on their own at Stuart Street later on. 
It is-certaimy a thing we shall have to consider.“ 
, Another matter that interested me," said Mr. Pearce, 
Was the publie steam-heating systems in many American 
cities, particularly in New York and Detroit. We have done 
* little bit of warehouse and office block heating from Dickin- 
sun Street with exhaust steam, and have tried to make it 
à by-product supply from the power station. They started 


In exactly the same way in the States, but they found out, 


us We found out, that it is next to impossible to run the 
supplies of electricityeand steam together, because the loads 
are not coincident with the times of demand. ‘In America 
they hape now independent steam-heating stations, owned 
and controlled in some cases by the electrical companies." 
Mr. Pearce sees no reason why something of the sort should 
not be done in Manchester, though the great difficulty would 
п@ room under the streets for the steain pipes; however, 

the boilers at the Dickinson Street station could well be used 
or the purpose when that station ceased to he required for 
generating purposes. It would be difficult to dogmatise from 
American experience ав the conditions there were so different. 
e electrical undertakings in the States were operated by 
companies—it was an exception for the municipality to own 
and control the public utility services—and in all intercon- 
necting schemes the companies acted in a spirit of voluntary 
Co-operation. A striking example was in Ohio where some- 
thing like 500,000 Kw. of power was interconnected. The 
outstanding scheme, however, was the interconnecting of the 


whole of the electrical undertakings on the Vtlantie seaboard 
tom Maine to Washington—-an area 400 miles long and 150 to 

miles wide. The thing that struck me," suid Mr. 
care, “was that it apparently paid certain undertakings 


to shut down their own plant and buy power from stations 
Mar% miles away.” In cable transmission, said Mr. Pearce. 
America :was 10,000 volts behind this country in pressure— 

000 against 33.000—but overhead transmission there 
ranged from 33,000 volts to 165,000 volts, and contracts had 


exceed 20 ft. vertical. 
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been placed for overhead lines to operate at 220,000 volts. 
This country, however, was much restricted in the use’ of over- 
head transmission, and whilst not ruling out entirely the 
possibility of its use in South-east Lancashire, Mr. Pearce 
expressed the opinion that it would be found possible to 
use the cable system for higher pressures than 33.000 volts. 
He doubted whether the requirements of the particular area 
would ever call for a higher transmission voltage than 
66.000. The transformer sub-station in the States, Mr. Pearce 
proceeded, was usually of the outdoor type, and the apparatus 
was built to withstand all atmospheric conditions. No build- 
ings were required. Manchester would no doubt adopt the 
system to a limited extent. America's choice in converter sub- 
stations was between two types—the remote controlled and 
the entirely automatically operated—the object of both designs 
being to cut down operating expenses. It was almost uncanny. 
io see in those converter stations machinery working with 
the same certainty of proper movement as if a skilled attendant 
were in charge. America, generally speaking, was very keen 
on automatic control, and the human agency in the working 
of telephones was being replaced as quickly as the newer 
system could be installed. Enormous contracts were in. hand 
all over the United States. 

Ап interim report by Ald. Dagnall and Mr. Pearce, very 
much on the same lines as the foregoing, was received and 
approved by the Electricity Committee on January 5th. 


À Remarkable Test.—To convince an Australian buyer 
of the efficiency and durability of their Elect’ iron, the Electric 
Heating Co, George Street, Croydon, arranged tbe following 
test: —A 6-10. iron was mounted on a wood plank 14 in. wide and 
44 in. thick, and the current was switched on. In 13 hours the 
iron, which had become a white-hot mass of metal, had burned its 
way through the board, and although the wooden handle was 
destroyed and the nickel plating removed, the element was as 
sound as before the teat and the following day a pint of water 
was boiled on the iron. 


The illustration shows the board and the iron after the test. 
We are told that the test was successful in convincing the buyer 
of the excellence of the Elect " iron. 


Water-Power Notes.— Some useful notes on the points 
to be taken into consideration when choosing. sites for water 
turbines are given in a leaflet. issued by Sir W. G. Armetrong, 
Whitworth & Co. The first is the determination of the head, i. e., 
the vertical distance between headwater and tailwater level, also 
stating if possible the variations of the head and tail water levels ; 
(2) what h.p. is required, and into how many unita the total power 
is to be divided; (3) available water supply in cubic feet per 
second ; (4) is there always sufficient water, or is the supply liable 
to run short? (5) is the water supply clean, or does it contain eand 
or other foreign matter? (6) what has the turbine to drive, and is 
there any particular desire for a special speed? (7) is a horizontal 
or vertical shaft turbine required (bevel gears must be avoided if 
possible)? (8) is the water led to the turbine through a pipe line or 
an open flume ! (9) how long is the pipe line, and is the diameter 
decided upon (10) what is the height from the turbine to low 
water level (the suction head for Francis turbines ought not to 
The altitude at which the turbine is to be 
installed is a factor)’ (11) if possible give a sketch showing the 
site, апа also one showing the position of the power stat ion in 
connection with the pipe line, flume, tail race and dam ; (12) in 
the case of small units, is an oil pressure governor required, or will 
regulation by hand be resorted to ? 
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Appointments Vacant.— Borough electrical engineer 
(8400), for the Limerick Oorporation ; charge engineer, for the 
Paidey Oorporation Electricity Department ; teacher of electrical 
engineering, for the East Ham Technical Institute Evening 
Claeses ; accounts clerk (£234), for the Wolverhampton Borough 
Council Electricity Department; relief charge engineer (80s. + 
war bonus, at present total remuneration about £8 5s.), for the 
L.C.C Tramways Department ; junior assistant, for the Borough 
of Bacup Electricity Department; gas engine attendant and 
electrician, for the Sheffield Water Works ; temporary charge engi- 
neer (Is. 113d.), for the Aldershot Urban District Council Electricity 
Works; plumber-jointer, for the Stepney Borough Council Eleo- 
tricity Department; assistant engineer (4 300), for King's College 
Hospi*al ; l. t. plumber-jointer, for the Wolverhampton Corporation 
Electricity Department. See our advertisement pages to-day. 


INSTITUTION NOTES. 


lastitution of Electrical Engineers.—INroRMAL MEETING — 
An additional informal meeting will be held on January 24th, for 
the purpose of discussing in what ways the Institution can be 
made more useful to its members. This will give an opportunity 
to members who made suggestions at the recent meetings in con- 
neotion with the increase of subscriptions to put forward their 
views on the subject. 

As it is expected that the attendance at this meeting will be 
larger than usual, arrangements have been made for it to be held 
at the Institution of Civil Engineers, at 6 p.m. (instead of at the 
Chartered Institute of Patent Agents, 7 p m.). 

NogTH MIDLAND CENTRe.—At the first meeting of the 1920-21 
session of the above Centre, which was held on December 14th, 
the chairman, Mr. О. J. Jewell, announced that Mr. Ll. B. Atkinson, 


president of the Institution. had promised to address the members 
of the Centre at Leeds on January 11th. 


Association of Engineers and Managers of Electrical Under- 
takings in Anstralia.—The third annual Conference of this Asso- 
ciation was held in Adelaide, from October 5th to 8th. Reports 
were received from Committees appointed to draw up standards 
or low-pressure line insulators and consumers' service fuses. 
Committees were appointed to draw up standards for line insulators 

or 6,000 V, also for standard line construction for Australian oondi- 


tions. The next Conference is to be held at Hobart, in November, 
1921.—A ustralian Mining Standard. 


The Faraday Soclety.—At the annual general meeting, on 
Deoember 13th, 1930, the following officers and Council were 
elected to serve for the coming year :— 

President.—Prof. Е. W. Porter, F.R 8. 

Vice- Presidents.—WMr. W. R. Cooper, Prof. C. H. Desch, Dr. J. A. 
Harker, O. B. E.. F. R. S. Mr. Emil Hatschek, Prof. T. M. Lowry, 
C. B. E., F.R.S., Dr. E. Н. Rayner, Dr. G. Senter. 

Treasurer,—Mr. Robert L. Mond. F. R. S. E. 

Council.—Dr, A. J. Allmand, De. H. Borns, Prof. W. C. McC. 
Lewie. Mr. Harold Moore, O. B. E., Prof. J. R. Partington, Mr. C. C. 
Paterson, O. B. K., Prof. A. O. Rankine, Sir Robert Robertson, F. R. S., 
Sir T. Kirke Rose, Dr. W. Rosenhain, F. R. S. 


Iron and Steel Institute.— The annual meeting of the Institute 
will take place on Thursday and Friday, May 5th and 6th, at the 
Institution of Civil Engineers. 


The latest date for receiving applications from candidates for 
election is March 10th. . 

The annual dinner will ba held on May 5th, at the Connaught 
Rooms, Great Queen Street, Ү.С. Particulars of the cost of the 
dinner and details of the arrangements will be circulated later. 
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OUR PERSONAL COLUMN, 


The Editors énvite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
BEBOTRICAL REVIEW posted as to their movements. 


The New Year Hosours. —Amongst the recipients of honours in 
the list published on January Ist we notice the following :—SIR 
W. BEABDMORE, Bart., to be a baron ; SIR JOSEPH HEWITT to bea 
baronet, for notable services rendered in the Coal Controller's 
Department; Mr. Р. R. RyLanps, President, and Mr E. F. 
OLDHAM, D3puty Chairman, of the Federation of British Industries, 
Mr. A. В. Duncan, Coal Controller, and САРТ. L. DE L. WELLS, 
late Chief Officer of the Metropolitan Fire Brigade, to be 
knights; Cor. J. W. PRINGLE, Chief Inspecting Officer of 
Railways, Ministry of Transport, to receive the C.B.; Mr. G. К. 
CLARKE, O. B. E., Indian Civil Service, Director-General of Posts 
and Telegraphs, to receive the C.S I. ; Мв. W. Н. Massey to receive 
the M.V.O. (Fourth Class) Practically every profession except 
engioeering, as usual, is well represented in the list; in fact, 
Sic W. Beardmore and Mr. Massey appear to be the only members 
of the engineering fraternity whose names are in the list. 

Оа December 31st SIR THoMAS WILLIAMS retired from the post 
of yneral manager of the L. & N.W. Railway. He will bscome a 
member of the Board of Directors. Asked by a representative of 
The Times what he considered the most far-reaching change in the 
railway in his experienoe of nearly 50 yesrs, he said that this was 


the electrification of the line to Watford. His successor is Мв. 
ARTHUR WATSON, of the L. & Y. Railway. 

Halifax Tramways Committee, in re-affirming a previous 
decision (referred back by the Town Council) to app>int Ma. J. W. 
GALLOWAY, tramway engineer, аз general manager, at a salary of 


‚ &70) for one year—the matter then to be re-considered—has also 


recommended that #250 per annum, for three years, be paid to 
Mr. J. D. CAIBD, traffic manager, who is not, in consequence of 
illness, fit to resume his duties, and that at the expiration of such 
period the question be reviewed. 

Bolton Town Council General Purposes Committee has decided 
not to grant applications made by Corporation officials in the 
electricity, tramway, and other departments for inoreases of 
salary, on the ground that the position was sufficiently met by the 
grant of the Civil Services war bonuses recommended by the 
National Whitley Council last May. 

Мв. H. САВЕҮ-ТномАВ, A. M. I. E. E., has been appointed to s. 
commission in the Regular Army, with the rank of Captain, for 
duty with the Royal Corps of Signals. Captain Carey-Thomas, 
who held a commission prior to the war in the London Army 
Troops, R. E. (T.F.), served in France continuously from October, 1914, 
to May, 1918, and was mentioned in Lord (then Sir John) French's 
dispatch of January, 1916. In May, 1918, he was appointed 
Assistant Director of Army Signals at G.H.Q. the Foroes in Great 
Britain, with the rank of Lieut..Colonel, and at a later date held 
o ee of Chief Signal Officer, H Q. Western Command, 

ester. 

Мв. R. Н. Carinae, B. So. (Eng.), has left Messrs. Electro-Metals 
Ltd., and joined the Harding Со. as a specialist in pulverised 
coal and industrial grinding. 

Stepney Borough Council General Purposes, Staff and Education 
Committee recommends that in consideration of the extra work 
performed for the electricity undertaking by the borough 
treasurer,a sum of £100 per annum be pad to him as from 
April 1st last ; and that in lieu of the salary and bonus now being 
paid to Мв. A. J. SQUIRE, the deputy commercial manager in the 
electricity supply department, he be paid a consolidated salary of 


£700 per annum, as from June 1st, 1920, rising b ual i 
menta of £25 to £750. — налын; 


Obituary.—Mr. C. J. GALE.—The death occurred on Decemb 
29th, of Mr. C. J. Gale, secretary of the Topsham EL. Co. Ltd. 
He was 55 years of age, was a member of the Topsham Parish 
Council, and a Past-Master of the Brent Lodge of Freemasons. 
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NEW COMPANIES REGISTERED. 


G. W. Higgins & Sons, Ltd. (172,253).—Private company. 
Registered December 24th. Capital, £3,000 in #1 shares. To carrv on t 
business of shop fitters, cabinet makers, upholsterers, builders, painters, de- 
corators, sanitary and electrical engineers, &c The permanent directors are : 
G. W. Higgins (governing director and chairman) ў 
S. G. Higgins (managing director), 33, Р 
F. Higgins, 22, 
Street, W. 2. 


Controls, Ltd. (172,218).— Private company. Registered 
December 23rd. Capital £1.000 in £1 shares. To catry on the business of 
makers of and dealers in flexible wire and rod controls, throttle and ignition 
controls for internal combustion engines, gear and brake controls for auto- 
mobiles, motor and other cycles, aircraft, ship telegraphs, and switchboards 
mechanical, electrical, and consulting engineers, &c. The subscribers (cach 
with one share) аге: W. Mair Rolph, 66, Piccadilly, W., engineer; F. Hay, 
9, Lincoln's Inn Fields, W.C., solicitor. W. M. Rolph (director of Hatchetts 
White Horse Cellars, Ltd., Simms Motor Units (1920), Ltd., Standard Insulator 
о Ltd., and Gerrett & Co., Ltd.) is permanent governing director, with 
200 per annum as remuneration, Secretary: L. S. Т Ч 
ofice dd, Piccadilly, W. y: L. 5. Thompson. Registered 


Women Engineers. — Atalanta, Ltd., has been registered 
with a nominal capital of £10,000 in £1 shares. The objects are: To carry 
on the business of manufacturers of and dealers in automobiles, motor and 
other cycles, carriages, and electrical appliances, engineers, founders, smiths, 
machinists, &c. The formation of the company was suggested by members 
of the Women's Engineering Society, to utilise the available ‘services of 


‚ 22, Connaught Street, W. 2; 
: „ Pope's Grove, Strawberry Hill; Mrs. 
Connaught Street, W.2. Registered office: 34, Connaught 


. women skilled in different branches of the engineering profession, The first 


directors are: Hon. Lady Katherine Parsons, 6, Windsor Terrace, Newcastle- 
on-Tvne; Hon. Lady Eleanor G. Shelley-Rolls, 21. Eaton Square, S. W.: Miss 
Carolihe H. Haslett, 46, Dover Sreet, W. (secretary of Women's Engineering 
Society); Miss Annette Ashberry, 139, Ashby Road, Loughborough; Miss Dora 
W. Turner, 139, Ashby Road, Loughborough ; H. Scofield, M.B.E., &c., The 
Technical College, Loughborough; W. P. Johnson, A. R. C. Sc. (Lond.). &c., The 
Technical College, Loughborough. Minimum cash subscription, 60 per cent. 
of the shares offered to the public. Secretary : Miss Dora W. Turner. Solicitor : 
R. J. Evans, Midland Chambers, Princess Street, Wolverhampton. The office 
is at Atalanta Works, Sclbourne Street, Loughborough. 


George Nobbs, Ltd. (172,328).— Private company. Re- 
gistered December 30th. Capital, £5,000 in £1 shares (3,000 8 per cent. cumu- 
lative preference). To carry on the business of manufacturers of and dealers 
in electrical appliances, &c. The subscribers are: С. G. Nobbs, 50 West Heath 
Drive, Hampstead, N. W. 11, electrical enpineer (1,000 ordinary shares); Mrs. 
Е. E. Nobbs, 50 West Heath Drive, Hampstead, N.W.11 (5 ordinary shares). 


С. С. Nobbs is permanent governing director. Registered office ; 89, Cleveland 
Street, W. I. | 


С. A. Besley, Bailey & Co., Ltd. (172,282).—Private com- 
pany. Registered December 28th. Capital, £6.000 in £1 shares. То take over 
the business of C. A. Besley, Bailey & Co., of Hope Street Lane, Cardiff, and 
to carry on the business of electrical, telephone, heating, sanitary, hydraulic, 
motor, gas, ventilating, railway, constructional, and general enginecrs, &c. 
The first directors are: F. Morgan, Dowlais Arcade, Cardití; A. Jones, Dowlais 
Arcade, Cardiff; C. D. Esnouf, 14, West Bute Street, Cardiff; V. A. Bailey 
(managing director), Hope Street Lane, Cardiff. Solicitor: J.. Francis, 12, 
Dumfries Place, Cardiff. 


Globe Engineering Co., Ltd. (172,285).—Private company. 
Repistered December 28th. Capital, 45,000 in £l shares. To take over the 
business of electrical engineers carried on by Barraclough Bros., Ltd, at 
Perseverance Mills, Brighouse. The first directors are: R. M. Brooke, Elstree, 
Savile Road, Elland; A. Dean, 20, Elizabeth Street, Elland; A. Lawry, 


98, Heath Crescent, Halifax. Registered office: Perseverance Works, Hudders- 
field Road, Brighouse. 
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OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES, 


Dale & Hardy, Ltd.—Charge on certain moneys due under 
a contract, dated December 9th, 1920, to secure all sums due or to become 
due {rom company to the charges for goods, sold and delivered by them. 
Holders: Samuel Cutler & Sons, Lid., 39, Victoria Street, Westminster. 


Rhondda Tramways Co., Ltd.—Satisfaction to the extent 
of £5,400 on December 9th, 1920, of charges dated March 24th, 1911, November 
13th, 1912, and March Ilth, 1915, securing £250,000. 

Radio Communication Co., Ltd.—Satisfaction to the ex- 
tent of £15,000 on November 23rd, of mortgage dated April 28th, 1920, secur- 
ing £5,000, and further advances up to a maximum of £15,000. 


Laminated Gears, Ltd.—Issue on December 16th, 1920, 


of £600 debentures, part of a series already registered. 


Hale, Pearn & Co., Ltd.—Satisfaction in full on December 
3rd, of mortgage dated January 27th, 1920, securing £3,600. 


Electric Supply Co. of Victoria, Ltd. (66,059).—Capital 
£325,000 in 175,000 preference and 150,000 ordinary shares of £1 each. Return 
dated October 27th, 1920. 175,000 preference and 125,000 ordinary shares 
taken up. £50,007 paid. £249,993 considered as paid. Mortgages and charges, 


£118,358, 

Salford Electrical Industries, Ltd. (112,599).—Capital 
£20,000 in 10,000 preference and 10,000 ordinary shares of EI each. Return 
Jated November 30th, 1920. All shares taken up. £10,000 paid on the prefer- 


ence. £10,000 considered as paid on the ordinary. Mortgages and charges, nil. 

Anglo-Russian Engineering Co., Ltd.—Satisfaction to the 
extent of £500 on November 24th of debentures dated January 17th, 1917, 
securing £2,000. 


CITY NOTES. 


The directors’ report for the year ended 
Edison Swan June 30th, 1920, states that the profit for 
Electric Co., Ltd. the year was £111,570, plus £61,710 brought 
forward, making £173,281, out of whicn the 

following payments have been made :— 


Interest on both classes of the debenture stock ... 855 RE .. 217,69 
Seven per cent. dividend on participating preference shares to January 
Ast, 190 7.000 


Excess profits duty to June 30th, 1918, less munitions levy cefund " 16,615 


The balance of £131,976 is to be appropriated as follows :— 


Special munitions plant depreciation ...  ... 2,844 
Expenses of issue of ordinary shares ... 10,000 
Transfer to reserved 5,000 

Dividend of 3 per cent. on participating preference shares (making 
10 per cent. for the year) ii a iv ore 85 sss 3,000 
Provision for debenture stock sinking fund ... 5,978 
j 8. 

To be carried forward, subject to excess profits duty from June 30th, 
1318, and corporation profits ta a.... 103.154 
131,976 


During the year under review the sum of £127,550 has been 
expended upon capital account, of which £460 is in respect of 
additional building land, £78,268 on buildings, and 448.822 
оп plant and machinery. Extensive additions have been made 
to the lamp works, mainly to provide for the manufacture of 
паз ей half-watt lamps; the expenditure upon these buildings 
and their equipment amounts to £91,169. 


In the early part of this year the board entered into an arrangement with 
Messrs, Philips’ Glow Lamp Works, Ltd., of Eindhoven, Holland, whereby it 
^as been able to obtain the co-operation of that firm at the Edison-Swan 
works at Ponders End in the manufacture of all classes of electric lamps. 
The Philips’ Glow Lamp Works, Ltd., possesses processes, plant, and machinery 
which have hitherto enabled it to manufacture lamps on the most economical 
basis, and of the very highest quality. a plant, machinery, and processes 
have now been installed for some mons at the Ponders End works of the 
Edi«on-Swan Co., and although the benefits derived from this installation do 
not, at the date of the balance sheet, reflect in the profits, they are becoming 
apparent, and should very considerably increase the profits in the future. The 
directors are satisfied that the arrangement made with the Philips' Glow Lamp 
Works, Ltd., will prove beneficial to the company, and under the terms of the 
agrement a separate company will be formed for the entire manufacture of 
retric lamps for the Edison-Swan Co., the necessary capital being equally 
contributed by the Edison-Swan Co. and the Philips’ Co. 

Arrangements have been entered into with the Sangamo Electric Co. of the 
United States, manufacturers of high-class electric meters, which they are 
Producing on an extremely economic basis, and which command a ready sale 
in all parts of the world. Under this arrangement a company is being 
formed in conjunction with the American firm, the capital being subscribed 
by that firm and the Edison-Swan Co., to manufacture similar meters at the 
Ponders End works of the Edison-Swan Co., buildings having been erected 
lor the purpose at a cost of £25,000. 


During the period of the war and for some considerable time 
after the cessation of hostilities, the stocks of raw materials 
and manufactured goods had fallen very low, and in order to 
efficiently carry on the company’s operations it has been found 
necessary to very largely increase these. For this reason, 
coupled with the heavy expenditure on new buildings, plant, 
&c, the prospective employment of further large sums in 
lamps, electric meters, and other stocks, it is necessary that 
additional capital should be provided. The position of the 
money market, however, is not sufficiently favourable to 
allow of an immediate issue. but so soon as it is possible it. 
will be made, In the meantime it is necessary that the cash 
resources of the company should be conserved, and under these 
“rcuinstances the directors regret that they are not able to 
recommend the payment of a dividend upon the ordinary 
Pares, and thev, therefore, propose to carry forward the sun 
of £105,154, which will be subject to excess profits duty and 
corporation profits tax. Should the financial position become 
more liquid. the directors may be in a position to declare a 
a mpensating interim dividend before the termination of the 

nancial year, 


The Etablissements Maljournal et Bourron 
French report a gross profit on the working year of 
Companies. 0,139,140 fr., and a net profit of 1,345,789 fr., 
which, with the sum carried over from the 
previous year, ylelds an available balance of 1,360,907 fr. 
(against 775,707 fr. for the year 1918-1919). Out of this a 
dividend equal to that of the foregoing year is declared, 
namely, 12 fr. per share. АП the items of the company's 
balance sheet show improvement, the aggregate for the year 
totalling 25,020,249 fr., against 17,043,365 fr. in 1918-1919. 
The Syndicat des Mécaniciens, Chaudronniers et Fondeurs de 
France has published a resolution passed at a previous meet- 
ing that its manufacturing members, in dealing with their 
customers, were ready to return to all the usages of credit 
customary before the war, notably in the matter of accepted 
bills of exchange, presuming, of course, reciprocal equality of 
treatment on the part of their clients. То render this step 
effective the stainp duty (0.20 fr. per cent.) should, it says, 
be reduced, which would result in a larger return from this 
duty by reason of the greater volume of business which would 
result from the reduction. The Syndicat is an important body, 
numbering a thousand members scattered all over France, 
and employing over 250,000 workmen. The Lyons Chambre 
de Commerce and the chairmen of the Parisian Chambers 
have likewise drawn the Government's attention to the effect 
of this tax on restricting trade and the need for restoring 
complete freedom to commerce. Only measures of this kind, 
it is held, can stave off the oncoming general commercial break- 


down. 
/ The Brasilianische — Elektrizitats Gesell- 
German schaft, of Berlin, which has a share capital 
Companies. of 5,000,000 marks, and whose assets are 


represented by the telephone system in Rio 
de Janeiro, reports general expenses and taxes in Berlin 
amounting to 158,000 marks for 1919-30, which sum has been 
debited to the Rio de Juneiro Tramway, Light & Power Co. 
The accounts show no profits, and a dividend has not been 
paid since 1915-6, when the shares were disposed of to a Cana- 
dian company. 

The report of the Berlin Elektrizitats Werke A.G., of Berlin, 
whose activity is now limited to that of acting as a trust 
for the A.E.G., states that the undertakings which the com- 
pany is interested in yielded satisfactory results in 1919-20. 
These include the Leopold Colliery, the Bitterfeld Electro- 
chemical Works, and certain supply companies. The accounts 
indicate net profits of 5,788,000 marks, as contrasted with 
4,781,000 marks in 1918-19, and the dividend is at the rate of 
10 per cent., as against 8 per cent. in the previous year. 

The shareholders in the Rheydt Cable Works Co. have just 
sanctioned an increase in the share capital of 10,000,000 to 
25 000,000 marks. At the recent general ш it was stated 
that the augmentation was rendered necessary by the general 
development of affairs, and as an instance it was mentioned 
that while a stock of from 500 to 600 tons of copper cost 
600,000 marks before the war, a sum of from 15 to 18 millions 
of marks was now required for the same quantity. It was 
also stated that business had become more active in the past 
few weeks, and orders Were now on hand for several monthe 
forward. 


Stock Exchange Notices.—Dealings in the following 
securities have been specially allowed by the Committee under 
Temporary Regulation 4 (3) :— 

General Electric Co.—78,641 ordinary shares of £1 each, 
fully-paid, Nos. 2,033,335 to 2,111,975; and 22,891 74 per cent. 
* B” preference shares of £l each, fully-paid, Nos. 1,600,001 
to 1,622,891. 

ue Committee has ordered the following to be officially 
quoted :— 

British Electric Transformer Co.—137,500 7 per cent. cumula- 
tive preference shares of £1 each, fully paid, Nos. 825,001 to 
462,500. 

Provincial Tramways, Ltd.—Final dividend of 104. per 
share (making 73 per cent.) on the ordinary shares for the year 
ended September 30th. £10,000 is placed to reserve and de- 
preciation account, and £10,000 is provided for excess profits 
duty. 

Victoria Falls & Transvaal Power Co., Ltd.— Dividend at 
the rate of 6 per cent. per annum, less tax, on preference shares 
for the six months. 


British Electric Transformer Co., Ltd.—Profits for the 
half-vear ended June 30th last were £36.344, as compared with 


the corresponding period in 1919 of £21,419. 


STOCKS AND SHARES, 


TUESDAY EVENING. 


THE New Year opened with strength in most of the Stock 
Exchange markets. There was a better tendency shown 
amongst the majority of stocks, due doubtless to the fact that 
money was being released from deposit and current accounta 
where it had lain, for window-dressing purposes, up to the 
end of 1920. There is talk in the air of a possible reduction in 
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the Bank Rate, though in good quarters this revived expecta- 
tion is treated cautiously. The present 7 per cent. Bank Rate 
has been in force since last April, and the argument in favour 
of a reduction in the rate is that such a step would fit in with 
the Government's programme for stimulating and encouraging 
trade in order to reduce unemployment, 

Buoyancy in the War Loan and other gilt-edged securities 
constitutes a useful platform from which the general markets 
of the Stock Exchange can step off to better conditions in the 
New Year. There is certainly more willingness than was dis- 
played last month on the part of the public to invest money 
in Stock Exchange securities. Forced liquidation has come to 
an end for the time being, nor is there much likelihood of its 
being renewed in the same measure at all events, as 
characterised the pressure of the last six months. These 
things make for better markets, and while several ugly niggers 
remain in the hedge, Stock Exchange opinion is inclined to be 
optimistic, though tempered by the consideration that too great 
uncertainty prevails for the House to look for any especial 
expansion of business in the near future. : 

The Edison Swan Co. has greatly disappointed its share- 
holders by passing the dividend for the final six months of the 
year. Moreover, there is talk of a probable new issue before 
long. The company's profits for last year came to £111,500 as 
against £137,400 for the previous twelve months, when 10 per 
cent. was paid. Once again it is the money position which 
renders distribution of profits inadvisable. ‘The directors state 
that should the financial position become more liquid, they may 
be able to declare a compensating interim dividend before the 
termination of the current financial year. This latter state- 
ment is regarded as being in the nature of consolation, and 
for its fulfilment everything really depends upon the money 
position. ‘The company did reasonably well last year, and in 
the ordinary way there would have been a dividend on the 
ordinary shares, but, as with the India-Rubber and various 
other companies which are issuing their reports just now, the 
necessity for keeping cash in hand over-rides the desirability 
of paying dividends to shareholders. 

This is the kind of thing which it may be feared wil. make 
itself unpleasantly conspicuous in reports and statements of 
industrial companies during the next few months. It comes 
about as the direct result of the deflation which one can see 
now clearly enough was bound to be one principal feature of 
war's aftermath. In addition, however, there is the factor of 
the coal strike to be taken into account. This had the effect 
of holding up trade for several weeks, not only while the strike 
itself lasted but for some considerable period previously, when 
inanufacturers and others declined to enter into contracts, or to 
take on apy risks except those which were absolutely neces- 
sury, having regard to the struggle forced by the coal-miners. 

Amongst the firmer inarkets which the New Year has 
brought must be included the market for Hoine Railway stocks, 
where nuinbers of rises have taken place during the past few 
days. So far, however, Undergrounds have not benefited, and 
there is not much doing in the stocks of the companies. 
Underground £10 shares are 3 lower at 358. 

English Electric 8 per cent, вїх-уеаг Notes, which were 
issued at 98, can be bought at 92 or a little cheaper, offering a 
return on the money of 84 per cent., with a full interest pay- 
ment due on July Ist. The Notes are redeemable in 1927 at 
103, or after 1923 at the same price. A similar yield can be 
obtained from the 5 per cent. debenture stock of the Metro- 
politan Electric Tramways, which stands at 58, with interest 
due April Ist and October Ist. Westinghouse Brake 8 per 
cent. first mortgage debentures, which came out at 95, can be 
bought at one or two points discount, giving а yleld of 83 per 
cent. on the money, and being redeemable at par in 1944 or 
earlier. There is a sinking fund to be applied to purchases in 
the market, or to drawings at par. The 44 per cent. second 
debenture stock of the Brush Electrical Co. is on offer at 56, 
affording 8 per cent. on the money, and this is a perpetual 
security. Calcutta Electric 5 per cent. convertible debentures, 
which came out at 95, are obtainable at 934, giving 52 per 
cent. free of tax, equivalent to 7% per cent. on the money, 
allowing for income tax at 6s. In the £. ‘These carry conver- 
sion rights into the ordinary shares, between June, 1922, and 
June, 1925, inclusive, at the rate of £7 10s. debenture for £5 
ordinary shares. In the preference list, General Electric 74 
per cet. B” shares can be bought at 188. 9d. ex dividend, 
paying 8 per cent. on the money, the company's 64 per cent. 
"A" preference at 178. 3d. oflering just over 73 per cent. 
County of London Electric 6 per cent. preference have come on 
oler at a little over 48. thus offering 74 per cent. on the 
money, with dividends due in March and December. We men- 
tion these various issues as showing what is available in the 
markets for sound securities of the kind which may appeal to 
those who are putting away money for permanent investment 
at the beginning of the year. 

Brompton ordinary are b down at 5f. South Metropolitan 
7 per cent. preference weakened to 13s. 9d., and the 6 per cent. 
second preference to 123. City of London ordinary shares are 
1-16 easier at 91s. 3d., and these are the only changes in the 
electricity supply list. County of London remain at 74. It is 
announced that the company 18 seeking Parliamentary autho- 
rity to constitute its Barking supply into a separate under- 


taking. A meeting will be called to take the necessary powers 
Amongst the manufacturing shares, Edisons fell to 8s. 9d. on 
the lack of the dividend, but rallied again to 10s.; the 5 per 
cent. debenture stock at 70 is ex dividend. Siemens are easier 
at 208. 71d. Babcock & Wilcox went ир 3-16 to 2 5-16, and 
most of the iron, steel and armament shares are disposed to 
harden. Armstrongs improved to 19s., and Vickers, in which 
there is apparently a bear position, recovered to 16s. 3d. after 
dipping to 14s. 6d. the day after the recent meeting 

In the cable group, Great Northerns gave way to 90, but 
apart from this, the general tendency is decidedly firm. Eastern 
stocks are all in demand, and it is difficult to get the offer of 
any reasonable amount at the figures quoted in our lists. Mar- 
conis recovered to 2 5-16 ex the dividend. Better prices also 
have come into force for Radio Common at 9s. 6d., and pre- 
ferred at 10s. 6d. Other Marconi shares are inclined to be a 
little better, though without any particular change in the 
prices. | 

Anglo-Argentine Tramways first preference are quoted 
dividend, and the 5 per cent. debenture is Kara T 
Mexicans are quiet on the whole. Mexican Light and Power 
preferred at 224 is З points down, but the first mortgage bonds 
firmed up to 614. Other foreigners are unchanged. Dollar 
stocks have been fluctuating a good deal, and are lower on 
balance. One of the Stock Exchange features at the moment 
is a sharp recovery in rubber shares, owing to the suggested 
Credit Export scheme. This, if established, might bave the 
effect of bringing in the long anticipated buying of rubber from 
Germany and Austria, to the clearing off of the accumulated 
stocks of rubber and the re-establishment of the industry on a 
profitable basis. Many substantial price-improvements have 
oecurred this week, although actual business continues to run 
on very retail lines. Àj 


SHARE LIST. OF. ELEOTRICAL OOMPANIES.. 


Нон» ELEOTRICITY COMPANIES, 


Dividend Price E 
— Jan. 4, i Yield 
Brompton Ordinary.. ьо » 8 12 , 4810 4 4 
Charing Cross Ordinary eo oœ% 4 7 | La 10 7.4 
do. do. do. 4 Pref, ee 44 4 9 op 8 8 8 
Chelsea.. ы. ce c cf 8 4 — : € 8 6 
Citv of London e « e 8 10 1 — * 9 8 2 
do. do. 6 рег oent. Pref... 6 6 11 - 6n 2 
County of London .. T æ. 1 8 7 = 1018 4 
do. do. 6 percent. Pret, 6 6 — 7 10 0 
Kensington Ordinary .. « 6 1 | — 908 
London Electric ..  .. eo ND 9) - 10 0 0 
do. do. 6perocent.Pref... 6 6 i — 10 18 3 
Metropolitan. . ee ee ee 6 6 р — T 11 8 ` 8 
do. 4 рег cent. Pref. .. 43 4 2°xd = 815 8 
8, James’ an all Mall .. ee 10 12 ==, : 913 0. 
South Londooon e б 6 —— 919 0 
South Metropolitan Pret... eo 7 1 18/9 = 1 1088 
Westminster Ordinary .. о 8 10 42 - 10 10 6 
TELRGRAPHS AND TELEPHORES. | 
Anglo-Am. Tel. Pref. оо „ 6 6 15 ~ 119 0. 
do. pet. ес ее 886 14 15 +3 910 6 
Chile Telephone ee өө. oe 8 6 5 — eg 9 à 
Cubs Sub. Ord. ee ae ee 1 1 7 — 10 0 0 
Eastern Extension ee ee өө 8 10 14 -p> 615 7 
Eastern Tel, Ord. .. es ee 8 10 152 | — 6 11 4 
Globe Tel. and T. Oord өө 8 10 14 = '815 7 
do. do. Pref. .. ee 6 6 — 41 8. 
Great Northern Tel. ee oo 22 22 30 =- $ 1400 
Indo-European ee ee ee 18 10 80 — в 6 8 
Marconi ee ee oe ee 25 25 дүң + 2 — 
Oriental Telephone Ord. «e ee 10 13 95. - 6 4 0 
United R. Plate Tel. ee T 8 8 — 88 16 4 
West India and Panama „„ МЗ Nil = Nil! 
Western Telegraph. T oe 8 e 10 14 — 7615 7 
Номв Rins, 
Central London Ord. Assented .. 4 4 — 9 40 
Metropolitan ae oo 75 1 1} 90 — 6 5 0 
do. District os ee Nil Ni "n — Nil 
Underground Electric Ordinary Nil Nil 1 — $ Nil 
do. do. “А” „ Nil Nil 51 =æ Nil 
do. do. Income ee б 4 - — 
FonzgiGW Trams, 40. Р 
Anglo-Arg. Trams, First Pref. .. Nil 5» 23 xd — 10 0 0 
do. do. 5 % Deb. ee 5 5 584 —1 9 8 6 
Brazil Tractions  .. > Nil! Nil 37 ок» Nil 
British Columbia Elec. Rly. Pfce. 5 5 — 8 18 4 
de. do. Preferred 2 5 — 6 
до. do. Deferred Ni 8 Б =æ +8 10 10 
do. do. Deb. sė 4 4 63 -3 719 0 
Mexico Trams 5 per cent. Bonds.. Ni Nil 37 —1 Nil 
do. 6 percent. Bonds. Nil Nil 914 — Nil 
Mexican Light Common .. „„ Nil Nil 16 — Nil 
do. Pref. e „ Nil Nil 22А —8 Nil 
do. lst Bonds. Nil Nil 614 +1 Nil 
MANUFACTURING COMPANIES. 
Babcock & Wilcox .. 5% „ 15 15 ara 1 6 9 10 
British Aluminium Ord. oe ee 10 10 — 11 8 6 
British Insulated Ord.  .. ee 124 16 1 1018 3 
Callenders ee ee ee ee 25 15 1 = 10 18 2 
Ж 6} Prell. 63 834 176ха = 1871 
Castner. Kellner T ee ee 20 17 21ха — 7.9 9 
Crompton Ord, 58 өө . 10 10 16/6 = i9 2 6 
Edison- Swan us . es 10 10 10;- — — 
do. do. б per cent. Deb. e б 5 70xd — 7 2 10 
Electrio Construction ix „ 10 10 16/6 — 11 8 6 
Gen. Elec. Pref. oe co ce 04 63 17/8xd — 710 9 
do. Ord. oe ee ee 10 10 ls 25 В B 5 
Henley -- ee ee oe ee 25 15 1 = 948 
do. 4h Pre... 48 4 — 740 
India-Rubber . 5 “< és 10 10 — — , 
Met.- Vickers Pref. ee ee ee = 8 Hi ma 9 9 2 
Siemens Ота... ee ee ee 10 10 1 yn — ay " 11 $ 
Telegraph Соп, " i .. 20 90 21 — 6 м 


* Dividends paid free of Income Тах, | 
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‘CARBON ELECTRODE ARC WELDING AND CUTTING. 


Ах outline of welding and cutting by means of the carbon 
are was given by Mr. О. H. Eschholz in a recent issue of 
the American Machinist, and the article enumerated several 
advantageous applications of this type of work. 

Carbon or graphite welding is the oldest of the electric arc 
fusion processes now in use. The original process consisted 
in drawing an arc between the parent metal and a carbon 
electrode in such a manner that the thermal energy developed 
at the metal crater fused the edges of two members together. 
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Fic. 1.—Apapters ror Using Cargoxs IN METALLIC 
. ELECTRODE HOLDER. 
Fic. 9.—MEgTALLIC ELECTRODE HOLDER. 
Fla. 3.—Cornect WELDING POSITION. 


This process was early modified by adding fused filling metal 
to the molten surface of the parent metal. 

The equipment now used consists of a direct-current arc- 
circuit possessing inherent means for stabilising the carbon 
arc, a welding hood for the operator, an electrode holder that 
does not become uncomfortablv hot in service and suitable 
clothing such as bellows-tongued shoes, gauntlets, and apron 
of heavy material. 

When arc currents of less than 200 amp. are used, or when 
a graphite arc process is employed intermittently. with the 
metallic electrode process, the carbon-holding adapters shown 


L. I. Arc Core, White 
F- Arc Stream, Blue 


jp Arc Flame, 
2o < -Yellow 
PARENT METAL 


Positive 


Го. 4.—Position or ELECTRODE AND CHARACTERISTICS 
OF THE Акс. 


 infig. 1 may be used with the metallic electrode holder, the 


pk of the adapter being substituted for the metal elec- 
ae With very high arc currents, 750 amp. or more, special 
9 05 should be constructed to protect the operator from 
the intense heat of the arc. Fig. 2 shows a typical holder. 


Electrodes.—Although hard carbon was originally employed 
for the electrode material, experience has shown that a lower 
rate of electrode consumption as well as a softer weld may 
be obtained by substituting grapbite electrodes. While both 
electrodes have the ваше base and binder, the graphite elec- 
trode is baked at a sufficiently high temperature (2,000 deg. 
C.) to graphitise the binder, thereby improving the bond and 
the homogeneity of the electrode. . 

The diameter of the electrode is determined partly by the 
arc current. To fix the position of the carbon arc terminal, 
thereby increasing arc stability and arc control, all electrodes 
should be tapered. This precaution 18 particularly important 
when using а low value of arc current, or when maintaining 
an arc under conditions which cause distortion and instability. 
The following table gives electrode diameters 1n most com- 
mon use with various arc currents :— 


Diameter 
1 in. tapered to } in. 
3 in. tapered to } in. 
1 in. tapered to 3 in. 


Amperes 
50 to 150 a - 
150 to 300 
300 to 500 


500 to 750 14 in. tapered to 2 in. 
150 to 1000 1} in. tapered to 3 in. 


Filler Material. A strong, sound weld can be obtained only 
by using for filler metal low-carbon, commercially pure iron 
rods having a diameter of 3 in. or J in., depending on the 
welding current used. Cast iron or manganese steel filler 
rods produce hard welds in which the fusion between the 
parent and added metals may be incomplete. Short rods of 
scrap metal, steel turnings, &c., are frequently made use of 
for filler metal when the purpose of the welder is merely to 
fill a hole as rapidly as possible. It should be understood 
that welds made with such metal are weak, contain many 
blowholes, and are frequently too hard to machine. 

For graphite are welding. employing a filler the correct 
posture of the operator is shown in fig. 3. The filler rod 
is grasped by the left hand with the thumb uppermost. When 
held in this position the rod may be used for brushing off 
slag from the surface of the metal. 


Fic. 5.—Butpixna tre Process- COMMENCEMENT. 
| Fia. 6.— BUILDING Up PROCESS NEARLY COMPLETED. 
Fia. 7.—FLANGED EDGES WELDED WITH CIRAPHITE ARC 


The surfaces to be welded should be chipped clean, and 
where they are scarfed the angle should be wide enough to 
enable the operator to draw an arc from any point without 
danger of short-circuiting the arc. The practice of removing 
sand and slag from the metal surfaces by fusing them with 
the are and striking the mass with a hammer should be 
discouraged on account of the danger of flying fragments. 
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Arc Manipulation.—If the arc is formed from the surface 
of the deposited metal or from that of a molten area, slag 
particles may adhere to the end of the electrode, detlecting 
the arc, and rendering manipulation difficult. When the elec- 
trode is held verticaily, irregularities in the direction and 
force of convection currents detlect the arc, causing move- 
ments in the metal arc terminal. By inclining the graphite 
electrode approximately 15 deg. to the vertical the deflecting 
force is constant in direction, keeping the arc stream and arc 
terminal approximately in line, as shown in fig. 4. 

Polarity. е positive terminal of a carbon are is hotter 
and consumes more energy than the negative. Consequently, 
if the electrode is made the positive terminal, energy will be 
uselessly consumed, and the resulting higher temperature will 
increase the consumption of the carbon, and moreover а very 
unstable arc will be obtained. Therefore the electrode should 
always form the negative termipal, and any reversal of polarity 
will be detected by the excessive heat developed. 

Arc Lenyth.—It carbon is permitted to be absorbed by the 
fluid metat a hard weld will result, and therefore practically 
all the volatilised carbon should be oxidised. This may be 
accomplished by regulating the are length so that atmospheric 
oxygen will have ample time to diffuse through the are 
stream, and combine with the carbon present. 'fhe correct 
arc length is dependent on the welding current and the 
degree of confinement of the arc. Since the arc diameter 
varies as the square root of the current, the arc length should 
be increased in proportion to the square root of the current. 
It is also obvious that when an arc is drawn from a flat, 
open surface the vaporised carbon is more accessible to the 
atmospheric gases than when it is enclosed by the walls of 
a blowhole. ‘This means that to secure the same amount of 
oxidised carbon under both conditions the contined arc should 
be the longer. Many welders are not familiar with this 
phenomenon, with the result that metal deposited in holes 
or corners appears to be inexplicably hard. 

The lengths of 250-amp. and 500-amp arcs should not be 
less than 4 in. and # in. respectively when the arcs are drawn 
from a flat surface. The maintenance of excessive arc lengths 
causes the diffusion, through convection currents, of the 
protecting envelope of carbon dioxide, with the result that 
the exposed hot metal is rapidly oxidised or *' burned.” 

For most purposes a 250- amp. arc should not exceed a length 
of 1 in. and a 500-amp. arc should not be longer than 14 in. 

The energy developed at the metal terminal or arc crater is 
utilised to melt the parent metal, while that generated in 
the arc stream serves to melt the filling material. If the 
molten filler is not properly guided and, as a consequence, 
overruns the fused parent metal, a poor weld will result. 
This process necessitates, therefore, a constant observation 
of the distribution of the fused metals as well as а proper 
control of the direction of flow and speed of deposition of 
the filling metal. 

There are two methods in use for adding the filler with 
a minimum overlap. One is called the puddling °’ process. 
It consists in melting a small area of the parent metal, 
thrusting the end of the filler rod into the arc stream, where 
a small section is melted or cut olf, withdrawing the rod 
and fusing the added material with the molten parent metal 
by imparting а rotary motion to the arc. This puddling of 
the metals serves also to float slag and oxidised material to 
the edge of the fused area, where they may be brushed or 
chipped off. 

The rapid building up of a surface by this method is shown 
in fig. 5. The short sections of filler rod were welded to the 
sides of the casting in order to prevent the molten material 
froin overflowing and to indicate the required height of the 
addition. The appearance of the nearly completed fill“ is 
shown in fig. 6. One side of the added metal is lower than 
the others to facilitate the floating off of the slag, some of 
which may be observed adhering to the edge of the plate. 

In the second method the filer material is deposited in 
layers, the deposits being similar to those obtained with the 
metallic electrode process, but wider and higher. This method 
simply requires the operator to feed the filling rod continuously 
into the аге stream so that the molten filler 1s deposited on the 
area of parent metal fused by the arc terminal while the arc 
travels across the surface. 1f the end of the rod is moved 
forward while resting on the surface of the newly-deposited 
metal, most of the slag produced by the oxidation of the hot 
metal is tloated to the sides of the deposit, where it may 
be brushed or chipped off. 

To remove slag: or improve the appearance of the deposits 
the surface of the added metal may be remelted by running 
the arc terminal over it, provided ' burning and hardening 
of the metal is avoided. | 

The expedient of hammering or swaging the hot deposited 
metal is frequently resorted to where a refinement in the 
structure of the crystal grains is desirable. 

Flanged Seam Welding.—FPig. T illustrates а useful applica- 
tion of the original carbon-are process wherein no filler metal 
ig used, the metal are terminal serving to melt together the 
flanged edges. | 

This process is easily performed. To obtain adequate fusion 
the are current selected should have such a value that the 
metal-are crater nearly spans the edges of the seam. 10 
assure the maintenance of a stable аге а small, tapered elec- 
trude should be employed, the diameter of the electrode end 
remaining less than ёла. during use. 


The graphite are process is used occasionally to form butt 
and lap welds by melting together the sides of the joint 
without the use of filler metal. Examination of sections 
through joints made in this manner reveals that the weld is 
very shallow, and therefore weak. 


Welding of Non-ferrous Metals.—Copper and bronzes have 


been successfully welded with the graphite arc when employ- 


ing а bronze filler rod low in tin and zinc and high in phos- 
phorus, at least 0.25 per cent. The best filler material for 
the various analyses of parent metals has not been deter- 
mined, but it is recognised that the presence of some deoxidis- 
ing agent such as phosphorus is necessary in order to ensure 
sound welds free from oxide and blowholes. Since copper 
and its alloys have a high thermal capacity and conductivity, 
preheating of the structure facilitates the fusion of the joint 
surfaces. The grain of the completed weld may be retined 
by subjecting the metal to a suitable mechanical working and 
temperature cycle. | i 

Low-meltng-point metals such as lead may be welded by 
holding the graphite electrode in contact with the surfaces to 
be fused without drawing an arc, the current value used 
being suliicient to heat the end of the carbon to incandescence. 
The hot electrode tip may also be used to melt the filler rod 
into the molten parent metal. 

Application.—The graphite аге processes may be used for 
the following purposes: Welding of cast steel and non-ferrous. 
metals; cutting of cast-iron and cast-steel risers and fins and 
non-ferrous metals; rapid deposition of metal-to build up a 
surface or fill in shrinkage cavities, cracks, blowholes, and 
sand pockets, where strength is of minor importance; fusion 
of standing seams; melting and cutting of scrap metal; re- 
melting of a surface to improve its appearance or fit ; pre- 
heating of a metal structure to facilitate the welding operation, 
to reduce locked-in, stresses or to alter some dimension; 
deposition of hard metal or the hardening of a surface by the 
inclusion of vaporised carbon, such as rails, frogs, and wheel 
tfeads; and automatic cutting and welding of sheet metal. 

. Cutting.--The manipulation of the cutting arc is exceed- 
ingly simple, the operator merely advancing the arc terminal 
over the section to be cut at a rate equal to that at which 
the molten metal flows from the cut. The cutting speed 
increases with the value of arc current used. The width of 
the cut increases with the are diameter, and therefore ав 
the square root of the arc current. When cutting deeper 
than 4 in. the electrode should not come into contact with 
the walls of the cut and thereby short-circuit the arc. This 
process may be used for cutting both ferrous and non-ferrous 
metals. It is often used for the “ burning ” out of blast- 


furnace tap holes and the melting or cutting of iron frozen 
in these furnaces. 


THE HEATING OF BURIED CABLES. 


(Abstract of Report discussed. before the INSTITUTION OF 
|. ELECTRICAL ENGINEERS.) 


(Concluded from page 842.) 
Section II. 


Report, by Mr. E. Fawssett, May, 1920, on Work at New- 
castle-upon-Tyme оп e. h. p. Paper-insulated Cables laid 
direct in the Ground at Different Depths. 


The depths were 1, 2, and 4 ft. from the ground surface 
to the top of the 2-in. concrete slab.over the cable, correspond- 
ing to depths of 1%, 24, and 44 ft. approximately to the centre 
of the cable. The results show considerable variation between 
tests on the 1 ft. and 2 ft, depths, but a fairly constant differ- 
ence between those on the 1 ft. and 4 ft. depths. The average 
increase in teinperature-rise for the same current for the 
cable at 2 ft. over that at 1 ft. is 4 per cent., and for the 
cable at 4 ft. over that at 1 ft. 15.7 per cent. This amounts 
to rating the 2 ft. cable at 2 per cent., and the 4 ft. cable at 
7.5 per cent. less current than the 1 ft. for the same tem- 
perature-rise on the core. 

The tests were carried out in fairly still weather and under 
average winter conditions. The results obtained with D.C. 
did not show any perceptible difference from those obtained 
with 4.c. The whole of the results obtained are plotted in 
fig. 7, in which actual temperature rises are shown as against 
depth, and at the top is plotted the percentage increase in 
temperature rise with depth, over the rise of the 1 ft. cable. 
This shows clearly how the ratio of the rise of the 1 ft. and 
2 ft. cables varies with the different tests, and it should be 
emphasised that this variation is not due to inaccuracy in 
the measurements. "The average curve probably represents 
very fairly the average results to be expected from an armoured 
cable laid direct in the ground under average conditions in 
winter weather in a soil of average moisture content. 

Various samples of the soil were taken at different times 
while the tests were in progress, and the moisture content 
was determined. This was never for from 2 per cent. 
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Srorion III. 


Report, by Prof. E. W. Marchant, on Work at Liverpool 
University on Vulcanised Bitumen Cables laid solid in 
Stoneware Troughing. 


Four pairs of feeders were laid at a depth of 3 ft. below 
ground. The cable was insulated by two layers of fibre served 
on the conductor, then dielectric of vulcanised bitumen, then 
two layers of strong bitumen tape well compounded, and was 
supported on porcelain bridges in stoneware troughs, filled 
with bitumen, and covered with flat tiles, the arrangements 
being the same as those employed by the Corporation in 
ordinary street work. The ground in which the cables were 
laid was a soft sandstone rock in which the moisture was 
usually found to be about 10 per cent, 

It was suggested that the temperature coefficient of the 
copper in the cables might be measured by observing the 
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resistance of the cable at the ground temperature, for different 
ground temperatures. The results obtained, however, fig. 6 
(see p. 842 of our last issue), did not give any definite relations 
between those quantities. The ground temperature, as read 
on a thermometer, varied. In other cases the ground tem- 
peratures were steady while the cable resistance varied. 
Again variation in ground temperature occurs daily, and when 
a test was being made this variation had apparently no effect 
upon the cable resistance. 

The mean ground temperatures at the depth of the cable 
(3 ft.) have been taken continuously and seem nearly constant 
at about 5 deg. C. throughout the winter, until the middle 
of April. Then it rises steadily till at about the middle of 
June it assumes a nearly constant value of about 14 deg. C. 

Measurements were made of the temperature coefficient of 

e copper, and the results show that the mean temperature 
coefficient was about 0.409 per cent. from 10 deg. C., which 
agrees with the value given by the British Engineering Stan- 
ards Association for that temperature. The temperature rise 
of the cable was estimated from the increase in its resistance. 

e sandstone in the trench never contained less than 8 per 
cent. of moisture. During the time that these tests were 
run, i.e., June, 1916, to March, 1917, the maximum amount 
of moisture was 13 per cent., the soil in this condition being 
non-friable. 

The results of the first series of tests are shown in fig. 8; 
the temperature rise on any cable is almost exactly proportional 
0 ће power loss in it, and the difference in the moisture of 
the ground surrounding the trough appears to exercise little 
influence on the heating of the cable. The final rises in each 
case, namely, at 750, 1,000, and 1,950 amps. per sq. in., are 
substantially the same, i.e., 10, 20, and 30 deg. C. The tests 
show that, within certain limits the temperature rise for any 
given size of cable can be estimated very closely from the rate 
of heat production in it, and also afford data enabling the 
effect of momentary overloads to be calculated. 

or practical purposes correction for end effect" may be 
neglected. The relation between the temperature rise of 
cables after а eix-hours’ run and the current passing through 
them is discussed, and it is shown that the temperature rise 


is nearly proportional to the square of the current, but it is 
relatively small with cables of smaller section with given 
current densities. 

The most important factor in the cooling of cables Jaid 
directly in the ground is the moisture in the earth surround- 
ing them. The extreme variations in moisture were from 
nearly 13 to 9 per cent. during a comparatively dry spell. The 
character of the troughing and its comparatively large heat 
capacity would lead one to anticipate that the effect of varia- 
tions in moisture would not be very large except for long 
continued runs, i 

After the first series of tests, the 0.6 sq. in. cable was run 
for 58 hours at 600 amperes. The increase in temperature 
rise at the end of this period, as compared with that after six 
hours, is nearly 20 per cent. А further series of tesis was 
undertaken with a view to finding the ultimate rise in tem- 
perature after several days' run. | 

The results have been worked out to show the ratio of the 
temperature rises after а total time of 12, 24, 48, 72, and 96 
hours, to the temperature rise after a six hours' run, and the 
temperature rise 18 very nearly the same after 96 hours as it 
is after 48 hours, i.e., the temperature of the cable reaches 
a nearly constant value after about 48 hours. The cable ap- 
proaches its final temperature rise more quickly when it 1s 
of small section, than when it is of larger section. The increase 
in temperaure rise between six and 96 hours is, for the 0.6 
sq. in. cable, about 25 per cent. of that obtained on the 6-hour 
rise, for the 0.4 sq. in. cable about 21 per cent., for the 
0.95 sq. in. cable about 20 per cent., and for the 0.1 sq. in. 
cable about 19 per cent. 

So long as the temperature rise did not exceed 30 deg. C. 
the final rise was very nearly proportional to the watt loss 
per foot run in the cable, but when the temperature rise 
exceeded 30 deg. C. there was a slightly greater rise. 

Finally, the theory and determination of thermal constants 
for insulating material are discussed. Values of thermal re- 
sistivity for cables of 0.6 sq. in. section are recorded as 497, 
540, and 488; and for cables of 0.1 sq. in. section as 507, 530, 
536, and 531. The corresponding thermal resistances are given 
respectively as 43.3, 48, 43.5; and 73.9, 77.1, and 77. The 
thermal resistance in the same units for the trough filing 
and ground is given as 87 for the 0.6 sq. in., and 92 for the 
0.1 sq. in. cables. The cable covering showed no serious sign 
of softening, except in the case where the final temperature 
was 67 deg. C., and the working limit of temperature was 
estimated to be about 50 deg. C., which is of the same order 
&s the figure of 43 deg. C. usually employed in specifications 
for this type of cable. 

Four factors affect the heating of cables, namely, the 
thermal conductivity of (a) the cable covering, (b) the bitu- 
men in the trough, (c) the trough itself, and (d) the surround- 
ing earth. The earth immediately above a trough carrying 
cables, in which the temperature rise was about 20 deg. C., 
was not more than 5 or 6 deg. C. above that of the normal 
earth temperature. The fact that there was little difference 
in cooling with varying degrees of moisture is, therefore, not 
surprising. An empirical relation is suggested for determining 
the heating of these cables. The equation connecting current 
and temperature rise at any given final cable temperature 
may be expressed as :— | 

I-K TAJR (1+а Ф), 
where I=current passing, R=specific resistance of copper at 
0 deg. C. in ohms per sq. in., a=0.00427, the temperature 
coefficiént of increase of resistance at 0 deg. C., Across 


Temperature rise deg. C. after 6 hours run 


5 10 
Watt loss per foot run of cable 


Fia. 8.—Teme. Rise ОЕ Castes LAID SOLID iN. BITUMEN IN 
STONEWARE TROUGHS. 


section of cable in sq. in., T=excess temperature of cable above 
surrounding earth, t— ground temperature plus T in deg. C., 
and K=constant depending on the cable covering and the 
trough and surrounding earth. 'The values of K are respec- 
tively 148, 142, 136, 124 microhms for the 0.6, 0.4, 0.25, and 0.1 
sq. in. cables tested after a six-hours’ run. 
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Гк Жн; DISCUSSION IN LONDON. 

Mr. E. B. WrbwonE, director of research, introduced the 
report, lrietly referring to the circumstances which led to 
the inaugurution of the research, and pointing out that the 
réport" was only à preliminary one; much important work 
had been done ‘since it was printed, and more remained to 
bé done, the report, therefore, should not be assumed to be 
a complete. one. Any suggestions put forward in connection 
with the work still to be carried out would be welcomed and 
carefully considered by the eommittee in charge of the research 
work.) .. 7 CEN | 
Mr. S. W. MxlLsou and Miss V. COCKBURN, of the N. P. L. 
at 'l'eddington, Mr. E. Fawssett, of Newcastle, and Prof. 
B: W. MARCHANT, ‘of Liverpool University, were present to 
reply to the various points raised in the course of the dis- 
cusslon. Ihe meeting was scantily attended, and the dis- 
cussion was on the whole disappointing. ^ — 

Mr. ©. P. Sparks opened the discussion by explaining that 
Mr. Melsofn had taken the tables issued in the I. E. E. Wiring 
Rules as a basis; and the outcome was the present report. 
The huge standing charges involved in distribution systems 
were ot the first importance, und it was only by knowing 
what the safety factor really was that they were working 
with, and the hmiting temperature the material would stand, 
that they could hope to make the' best use of the colossal 
investment contemplated in future schemes, which would 
grow. In the' past they had little knowledge of the real 
salety factor, but now knew that they could work at higher 
temperatures. With regard to the comparison of the different 
ways of laying cable, further investigations with grouped 
erbtes would show a still greater discrepancy against the 
solid“ systems. Fig. 2 showed a difference of 7 deg. C. 
between solid and armoured cables, which did not agree with 
Mr! Melsein's statement that thermal resistivity was not so 
important as might appear at first sight. Concerning the 
rating of cables depending on the depth at which they were 
buried, a: definite distance from the surface would appear 
to be necessary to avoid mechanical damage. The correct 
method of tackling the problem of temperature rise was that 
of the «att ‘loss per ft. run of cable, especially where cables 
were grouped close together. ‘The final permissible maximum 
temperature of a paper-insulated cable was fixed in the I.E.E. 
Wiring Rules as 150 deg. F.; the figure did not refer to large 
or buried cables, but was a safe one for ordinary conductors 


used in houses, and he hoped to see that figure increased 
before long. | f 


. 


Mr. С. J. Beaver thought that Mr. Melsom’s remarks on 
the actual amount of moisture present in the soil seemed to 
have been written with some surprise. The reason for that 
surprise was, in the speaker's opinion, to be found in the 
incorrect. information given in Table II. It was ditheult to 
believe that the current-carrying: capacity of cables laid 
" solid "" and direct in the ground did not differ considerably. 
In his opinion it would be dangerous to increase the figure 
of 150 deg. P. referred to by Mr. Sparks, because although 
paper and other organic matter deteriorated up to a certain 
point slowly under the inffuence of heat, once that point was 
reached further deterioration was very rapid. Dielectric heitt- 
ing problems were of the first. importance. 

Mr. B. WELBOURN explained that having been connected 
with the committee in charge of the research for some three 
years , he was not in a position to criticise its work, but he 
paid tribute to the investigators, and pointed out that as the 
work had been carried out during the war period difficulties 
had been experienced in obtaining samples and money. Re- 
ferring to the superiority of armoured cable laid direct in the 
ground, he did not think much attention need. be paid to 
the current-carrying capacity of the solid system, because, if it 
was not already dead, it was distinctly moribund. 
cable laid direct in the earth would carry probably 25 per cent. 
more current than a corresponding cable drawn into a duct, 
Which fact Was not commonly appreciated. Unfortunately 
it Was not possible to take advantage of it in the сазе of 
many town networks, because high excavation costs neces- 
sitated the adoption of a duct system. The normal was that for 
equal current-carrying capacity more copper was needed in 
a duct system. The suggestion of varying the size of the 
conduetor according to the nature of the ground through which 
it was laid deserved consideration, but would it be worth 
while doing so in practice? Mr. Melsoin's table of cables 
corrected to two standard values of thermal resistivity. would, 
he thought, profoundly influence cable manufacture both at 
home and abroad. Probably 2 ft. 6 in. would be the best 
depth at which cables should be laid. Bitumen cables were 
used in collieries in high temperatures, and Dr. Marchant's 
figures for the continuous working temperature of such cables 
were interesting as showing that the permissible safe rise to 
be allowed must inevitably reduce the current-carrying capa- 
city of the cable. 

Mr. P. Rosiya was of the opinion that the thermal resis- 
tivity of the soil under various conditions was of even more 
importance than dielectric heating; it would have a larger 
reflex on the current-carrying capacity. The temperature of 
a cable was generally taken as that of the lead sheath, but 
it was the temperature of the conductor that mattered. It 
should be clearly defined which of the two teinperatures was 
referred to, but the I. E. E. Rules omitted to do so. 
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Mr. R. O. Karp remarked that the theoretical law for tem- 
perature rise piotted against time was generally assumed to be 
an exponential curve, and suggested that the research 
workers should try and ascertain why most of the heating 
curves given in the report approximated closely to such a 
curve while others varied by about 10 per cent. If the reason 
could be ascertained they would probably be able to formulate 
some law relating to the over-loading of cables. Concerning 
the heating of cables, the earth effect was equivalent to а 
larger cable, the earth took part in storing as well as in 
dissipating heat. 

Мг. Т. N. Rury wanted a summary of the work во far 
done, showing how it could be put to practical use; as given 
in the report the results only applied to cables laid in a 
particular manner. He asked for an indication of the relation, 
as regarded heating, between a cable laid along the ground 
and one coiled as usually tested in the works. Tests had 
been made in America which showed that filling the ducts 
with petroleum jelly reduced the temperature by 14 per cent. 
for the same current-carrying capacity. 

Mr. J. К. BEARD pointed out the danger of assuming that 
cables should be run up to the maxinum limits indicated in 
the report. The impression that cables when laid deeper were 
cooler was wrong. 

Mr. Н. M. Sayers suggested that expansion effects upon 
loaded cables should be investigated, particularly with regard 
to plumbed joints; appareutly repeated expansion and con- 
traction caused cables to rack at such joints. 

Mr. С. L. ADDENBROOKE referred to tests he had made 16 
years ago of some cables in service in London, and suggested 
that as he still had the records and apparatus, and the 
cables also still existed, it might be worth while repeating 
the tests so as to provide actual data on deterioration. 

From the reply to the discussion it appeared that the re- 
porters " had at the moment no more information to give 
than was contained in the report itself, and that suggestions 
made at the various discussions would prove useful to them. 
The heating curves did not follow an exponential law; if they 
had done so it would not have been necessary to carry out 
much of the work that had been done, and the suggestion 
of пе the ducts with vaseline was too costly to be enter- 
tained. 

Prof. MARCHANT pointed out that the report had shown 
how the universities and technical colleges could be associated 
with the N. P. L. in technical research work with beneficial 
results to all concerned. In his opinion the equation which 
had been derived connecting the current and temperature 
rise at any given final cable temperature was the most im- 
portant part of his section of the report. 


DISCUSSION AT NEWCASTLE-ON-TY NE. 
AT Newcastle-on-Tyne the report was discussed before the 
North-Eastern Centre of the Institution on December 13th. 
Mr. J. R. Bran presided, and Mr. V᷑ERNIER briefly outlined 
the origin of the committee. Mr. S. W. Metsom, of the 
National Physical Laboratory, and Mr. E. Fawssert, New- 
castle, submitted the sahent features of the report. 

Dr. W. M. THORNTON in opening the discussion, said that 
the resistivity measurements showed clearly a total variation 
of 4.7 per cent. (101.2 to 36.5). Was that considered satisfac- 
tory in the light of the British Standards requirements? The 
value of the temperature coetlicient. given by the N. '. I.. was 
0.00300. at 20. deg. C., but Dr. Marchant’s value was 0.00393 
at the same temperature, the difference being 7.7 in 1,000. 
These measurements were made with double bridges at Ted- 
dington, Liverpool, and Newcastle, and in view of the fact 
that an accuracy of Lin 1,000 was readily obtainable by double- 
bridge working, he asked whether the bridges had been com- 
pared at the N. P. I. —as all instruments in a joint research of 
that kind should be. The work on the influence of the state 
of the surface of cables in air gave interesting results. Cables 
with aluminium painted surfaces ran 22 per cent, hotter than 
when the surface was dull, As might be expected, at low 
temperatures the colour made no difference so long as there 
was no bright metallic surface exposed. But if the heat 
were lost by low-temperature radiation alone, he would expect 
а much greater difference between bright and dull surfaces. 
His own observations on the heat lost by. roofing confirming 
other N. . IL. results would lead one to think that there would 
he five or six times more lost when dull than when bright. 
That that was not so pointed to the fact that the greater part 
of the heat was lost by conduction and convection when the 
cables were in. air, and a comparatively small amount by 
radiation. The relation between temperature and current, as 
given in the reports (figs. 6, 7, 5, and 11), was approximately 
a square law, but the index rose. In fig. 8 writing 0 = “. 
n=2 at 110 amperes, 2.16 at 140. and 2.25 at 165, and showed 
signs of still higher figures. Now, if the temperature rose 
faster than the heat generated it seemed that the rate at which 
heat was got rid of fell as the temperature rose; that the 
cooling was proportional to some law with an index less than 
unity. The temperature gradient in fig. 9 was uniform from 
the inner conductor to the outside of the sheath, and the 
triangular curve would fit even better if instead of being drawn 
to à point the curve's ends were set at the diameter of the 
inner conductor apart. The conclusion from the curve was 
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that the copper or lead in the cable had no perceptible in- 
fluence on the gradient, or that the drop of temperature in the 
metals was negligible. The curves of rates of rise of tempera- 
ture, figs. 1 to 5, were approximately logarithmic, but ap- 
peared to be complicated by variations of the loss coefticient. 
They shouid be logarithmic, and any departure from that 
form could only be attributed to variation of the coefficient 
of dissipation to earth. For, considering the equation of heat- 
ing and absorption, in heat units it was:— 


r ela = W/ = той 6]d К+ Ах (0 – 60), 


where т was the mass of unit length. 8 its outer surface, 
о the specific heat, and k the coefficient of cooling to the 
ground. Where there was cooling to air there was radiation 
to be considered, perhaps to be included in the linear 
cooling law, and convection which followed the same law at 
low temperatures. The rate of transfer of heat was relatively 
rapid through the insulation, its thickness was small, and 
there was no need for the introduction of a term covering 
the thermal conductivity of the dielectric if the tempera- 
ture 0 were taken at the surface. The solution of the above 
equation was :— 
0 = 0,20, ( — e n t), 


the final running temperature being 6, + 1. If the curve 
of rise was not simply logarithmic it could then only be by 
variation of the ratio m o/k s, that was of e or k. It was 
unlikely that the specific heat would change, and the curves, 
therefore, provided a means of observing the changes in the 
value of k from time to time, that involving the conductivity 
of the surrounding earth as a factor in the rate of cooling, but 
all included in the numerical value of k. The thermal time- 
constant of such a rise was m/ ks, which could be obtained 
in the usual way by drawing a tangent to the curve at zero 
and dropping a perpendicular to the time line from the point 
where it cut the steady value. Fig. 5 contained final steady 
values drawn to & base of copper area X outer diameter of 
sheath, but it might be simpler to plot 6,, against diameter 
alone. It was always difficult to estimate with any degree 
of certainty when the steady state was reached, but by taking 
0 =.95 0%, or any other suitable ratio approaching unity, they 
could find the corresponding time f! from the curves or by 
calculation to a much closer degree of approximation. Having 
chosen some such value to be used in all cases, the log term 
was constant; ¢', therefore, varied as m o. x. But for any 
one given type of cable it varied as the total sectional area, 
and s as its diameter, so that as a first approximation, t! 
varied as the diameter c. The ordinates of fig. 5 might then 
plot to a straight line if the abscissa were taken as overall 
diameter. If the time of reaching a steady state were ap- 
proximately proportional to the diameter of the cable it 
would simplify matters, but there would always be the differ- 
ence of soil or other conditions to be considered as varying k. 
The observed time constants of the given cables suggested 
that the cables might fit into a scheme of time constants in a 
fairly regular manner. 

However interesting this preliminary report might be in 
the problems it dealt with, not the least interesting of ivhichk 
was the thermal resistivity of cable material so fully discuss 
later in the paper, and in the valuable results of the work 
at Liverpool, it all led up to deterioration. Was there enougn 
evidence of the effect of continued temperature and electric 
stress, direct or alternating, on the life of insulating materials? 
They could make a paper cable last as long as they pleased by 
enclosing it in lead. — V.LR. cables, with a vegetable gum 
аз à basis must deteriorate with time. Paper was more 
durahle, and he saw no reason why paper cables should rot 
last 5,000) years if lightly loaded in the same manner as the 
Pipyrus of ancient Egypt. The supply companies’ problem 
Was to find the most economical current to run a cable at, 
aving regard to its earning power, life, and cost of renewal. 

Mr. BERTRAM said one of the most interesting parts of the 
report was the conclusion arrived at bv the committee con- 
cerning the end of armoured cables with regard to the rise 
of temperature. The figures given, showing a rise of more 
than 33} per cent., would surprise many of their operating 
engineers, 

Mr. Parker wanted more information with regard to the 
temperature at which it was safe to run a cable for an over- 
^ad Purpose, say, for one ог two hours. Operating engineers 
ША like some instrument which would assist them in this 

atter. 


Mr. ALLEN suggested that the results obtained might be sent 
out to their members in, say, Australia and South Africa, 
With a view of obtaining detailed information about the con- 
tions met with elsewhere, particularly in hotter climates 
% as to assist in making the records complete. 

Mr. Н. BnipGEs said the paper dealt largely with single 
cables, but they needed to go further than that, and they 
looked forward to the results of the committee's work with 
ubs of cables. In the future they would have to pay more 
attention to the amount of ground they should give to cables 
at stations, Cable makers were turning out cables with 
thinner dielectrics than in years gone by; were they running 
aby risks in reducing the thickness of the diclectrics? Cable 
*rreciation was the real question. | 

Mr. E. B. WEDMORG spoke of the need for research work, 


and the effort the committee was making to make the work 
9 real utility, ; | 


7.7. RBVIBWS. 


Lecturcs on Industrial Administration, delivered at Cambridge, 
July, 1919. Edited by B. Muscio, М.А. Pp. viii 2764-16. 
London: Sir Isaac Pitman & Sons, Ltd.. Price 6s. net. 

Industrial. Administration; a series of Lectures. Pp. viii 4-203. 
Manchester: The University Press; and London, New 
York, Bombay, &c. : Longmans, Green & Co. Price 7s. 6d. 
net. wo | À 

The first of these two books consists of twelve lectures, 
delivered at Cambridge in July, 1919, at which time there was 
held there, under the general direction of Dr. C. S. Myers, 

F. R. S., a school for the study of certain industrial manage- 

ment problems, chiefly from the psychological point of view. 

The volume contains a selection of the lectures delivered at 

the school, and for some reason, not immediately apparent, 

it 1s divided into five parts. The first part contains only one 
lecture, and it is entitled Some Ethical Aspects of Industry, 

the lecturer being Prof. W. R. Sorley, Litt.D., LL.D., F.B.A. 

Criticism 18 to some extent deprecated (we will not say dis- 
armed, for criticism disarmed is criticism neglecting its plain 
duty) by the lecturer's opening remarks, in which he states 
that his contribution must have the appearance of a series 
of platitudes. Nevertheless, platitudes ought to be repeated 
now and then, if only to see that we remember them properly, 
and we are none the worse off for being reminded that there 
is an ethical side to industry, though it is in these days more 
often ignored, if remembered, by both sides, than acted upon. 

It would do everyone good to think a little more about duty. 

Labour is fond of saying it is the employer's duty to provide 

good conditions and a good wage for workers, and employers 

point out the duty of the workers to do as much as they are 
able. Both are right, but each should lay emphasis on its 
own, and not the other side's, duty. | 

The second part contains three lectures. They are: ‘‘ The 

Need for a Science of Industrial Administration," by Mr. 

J. А. Bowie, M.A.; '' Some Tendencies in Industry," by Mr. 

E. M. Wrong, M.A.; and " Taylor's Principles in Modern 

British Management," by Mr. A. R. Stelling. Of these three. 

Mr. Bowie is concerned with proving the necessity for some- 

thing that everyone agrees to be necessary, so he i8 banging at 

an open door. It is probably because he feels this to be the 
сазе that he exaggerates the failings of the old-time director 
or proprietor of a business, who is said to stamp even his 
idiosyncrasies on the business he controls, to such an extent 
that British industry is a riot of individuality,” the while 
" many employers are not fit to be decent labourers." The 


: quotation marks are Mr. Bowie's, but he is in agreement with 


the sentiments expressed. He also states it as his opinion 
that it is certain tbat the usual commercial courses now 
being promoted in many of our universities aim at imparting 
the principles of pure industry, rather than applied or ad- 
ministrative." Now, industry is an applied science, or it is 
nothing, and how any distinction can be made between pure 
and applied industry we cannot understand. Mr. E. M. 
Wrong's contribution bears evidence of that careful thought 
we are accustomed to find in his writings, and he shrewdly. 
hits one of two nails on the head, as when he remarks: 
" When in doubt Englishmen form a committee, whether 
they are in Parliament or in a factory ''; and summarises the 
objections to Government interference as coming mainly 
under three heads: Complaints against the Liquor Control 
Board, objection to any limitation of profits, and fear of 
inetfficiency.. We may note their relative positions, He also 
points out a feature of time-registering systems: to which 
those who use them have grown so accustomed that thev 
think of them as a normal and inseparable adjunct to the 
systems, viz., that insistence on ‘clocking off“ causes а 
queue to assemble in front of the clock in order to be in a 
position to begin clocking the moment the buzzer blows. The 
value of the time lost through this practice is seldom appre- 
ciated. The fourth lecture, by Mr. A. Robert Stelling, deals 
with Taylor's principles and some of the objections to their 
adoption. The workman does not want to be forced to carry 
out a manufacturing process in accordance with a specification 
detailing every motion and the time to be occupied in doing 
it. And he is not going to agree to anything of the kind if 
the inevitable result of the increased output brought about 
is a reduction in the piece rate, and while he realises that 
his earnings will be limited in some way or other. The Tavlor 
system, as understood—or possibly misunderstood—in this 
country, is too impersonal, too inhuman, to be received with 
any enthusiasm. If they were properly understood and ap- 
plied, as Mr. Stelling shows they could be and ought to be, 
Taylor's principles are not only practicable for British industry, 
but afford a complete solution of the problem of the increase 
of production. | | 

The fifth lecture, with which the third part begins, is on 
Vocational Diagnosis in Industry and at School," by Mr. 
Cyril Burt, and is largely a piece of special pleading on behalf 
of the science of psvchology. We are not prepared to accept 
a number of his conclusions without something very much 
more adequate in the nature of proof than he has seen fit to 
give in the lecture. A child who at six has a mental age 
of three, and therefore a mental ratio of опіу 50 per cent.. 
will at the age of sixteen exhibit, as a rule, the same mental 
ratio, and therefore attain a mental age of only 8.” Taking 


— —— — 
* 


ee ee t P. 


80 


THE ELECTRICAL REVIEW. (ғо. 89. No. 2,280, JANUARY 7, 1921. 


due account of the qualifying “as a rule," we wonder if 
this is a correct deduction. The six-year-old child with the 
mental age of three may be merely a late starter, and at 
sixteen he may very well have attained a mental age of 
thirteen. It does not necessarily follow that the law is of the 
same character as a geometrical progression; it may conceiv- 
ubly be arithmetical. His process of sifting children, so that 
only the *‘ duds’’ are left for trade vocations, would not ap- 
pear to us to be the best thing for industry. The value of 
competitive examinations as a means of selecting the best 
from among a number has, we think rightly, been much 
questioned of late years, and in spite of Mr. Burt's advocacy 
of it in the case of the children who are to be sorted, it must 
not be assumed that the man who only succeeds in matricu- 
lating in the second division will not go far. 

The sixth lecture, by Mr. S. Wyatt, M.Sc., M.Ed., on 
The Psychology. of Advertising," contains little that is new. 
The seventh, on Social Psychology and the Industrial 
System, is by Prof. T. H. Pear, M.A., who occupies the 
chair of psychology in the University of Manchester. This 
lecture is exceedingly interesting, but affords small scope for 
criticism. 

Part IV opens with the eighth lecture, that on Industrial 
Overstrain and Unrest," by Dr. Charles S. Myers, M.A., M.D., 
Sc.D., F.R.S., the director of the course. The damage done 
by fatigue is nearly always under-estimated, and although 
the cynic may be tempted to wonder how fatigue or over- 
strain 18 possible in these days of ca’ canny, short hours. no 
overtime, and similar agitations, there is no doubt that it is 
wrong to work the system to the point of fatigue, no matter 
what the occupation. Dr. Winifred Cullis, D.Sc., follows with 
w lecture on The Demands of Industry upon Women from 
the Physiological Standpoint.'" Our opinion is that she unduly 
minimises the effects of the differences in structure and in 
function between men and women upon their suitability— 
not their capacity—for industrial work, and there are other 
medical women who are of an entirely different opinion from 
Dr. Cullis on this important point. It was a fine thing to see, 
during the war, strong hefty girls pick up а chunk of lead 
and slog the chuck holding a big shell to tighten or loosen 
the screw, but in the interests of women themselves, and of 
Ше race, they should not be employed on heavy work while 
there is any doubt—and there is much—as to the effects pro- 
duced on the organism. Another medical lecture follows, on 
»The Practice of Industrial Welfare and Health," by Dr. 
Edgar L. Collis, M.D., who has occupied the important posi- 
tion of Director of Welfare and Health under the Ministry 
of Munitions. We think he is wrong in crediting primitive 
man with a knowledge of the fact that the primary reason 
for the existence of industry is the service of the community, 
and in stating that this primitive purpose became more and 
more overlaid as time went on. It has been learned at long 
last after many trials and errors; the community was not 
considered of any importance in the earlier stages of human 
history. Individualism was rampant through feudal times, 
and through the earlier periods of the industrial era which, 
broadly speaking, began in the century before last. A mistake 
on p. 905 credits the Welfare Department with murderous 
intent, alleging that it (the Welfare Department) should deal 
with reasons why the lives of the workers should be so long, 
instead of their hours. For the rest, while he advocates the 
establishment of a welfare and health department in all 
undertakings, he dabbles, tinkers half-heartedly, and talks 
down, and we are not at all inspired by his recommendations. 
Either welfare work is worth doing properly, or it is better 
left alone. No good at all can be done by going into it with 
any idea of tenderness towards prejudice and ignorant pig- 
headedness; the welfare administrator should be of sufficiently 
high standing to see his ideas carried out to their full extent. 

The fifth part opens with the eleventh lecture, which is by 
Mr. А. P. M. Fleming, C. B. E., M.Sc. Tech., M. I. E. E., on 
Industrial Research." His synopsis of American practice is 
both interesting and useful, and cannot be too widely known. 
We believe research to be entirely worth while, and it is 
well that it has been realised by the great ones of the indus- 
trial world that it must be undertaken wholeheartedly and 
earnestly, with determination and will to overcome discourage- 
ments. We do not agree that routine testing should be done 
bv the research department. The last lecture is by Dr. P. 
Sargent Florence, M. A., Ph. D., on The Statistical Measure- 
ment of the Human Factor in Industry." It is chiefly of 
interest as showing the extent to which absorption in a 
science can carry one into the realms of impracticabilitv. 
Does Dr. Florence really expect to get truthful answers to 
personal questions about people’s homes, recreations, use of 
earnings, tastes, and so forth? No doubt such statistics would 
have a certain value if they could all be tabulated and Hol- 
lerithed, but the fact is they cannot, and we must be content 
to accept that fact. Industrial management will have to 
stay in the works, and the improvement of homes and habits 
is a matter for the schools and for voluntary self-education. 

‘The second book contains a set of eight lectures, delivered 
at Manchester, and they cover much the same ground. Prof. 
Pear. indeed, lectured both at Cambridge and at Manchester. 
The first lecture is by Mr. B. Seebohm Rowntree, on '' Social 
Obligations of Industry to Labour." He analyses carefully 
the expense of running a working man’s home. and emphasises 
the necessitv for raising the pre-war standard of living. We 
think there is danger in the suggestion that employers should 


give workers a guarantee that no man shall suffer through 
the introduction of labour-saving machinery. The endeavour 
should be to increase output and demand, so that the intro- 
duction of improvements will actually lead to more employ- 
ment and better amenities of life for everybody. And if each 
industry carries its own unemployment, as may very possibly 
be the case before long, one of the objections to the use of 
labour-saving devices will disappear from the mind of labour. 
Prof. Pear's lecture is the second, and deals with Тһе Ap- 
plications of Psychology to Industry." He emphasises the 
value of observation, and shows that two types exist, the 
"spread " and the concentrated.“ We suppose everyone 
who has read of Sherlock Holmes realises the usefulness of 
observation of both kinds, but its value is immensely en- 
hanced if it can be made automatic, It is the chief value 
of the Pelman, and indeed. of any system of mental training 
that it conduces to the attainment of speed and expertness 
in this respect. Mr. A. E. Berriman, O.B.E., M.I.Mech.E., 
lectures on Education as a Function of Management," and 
he deals in considerable detail with apprentice training. Dr. 
T. M. Legge, C.B.E., M.D., D.P.H., comes next with a lecture 
on Occupational Diseases." Mr. Leonard Hill. F.R.S., lec- 
tures on Atmospheric Conditions and Efficiency," and in 
spite of immense improvement in this matter of late, or at 
least during the last thirty years or so, he shows conclusively 
that there is still more to be done than has yet been accom- 
plished. The expectation of life in a big city is sixteen years 
less than it is in the healthiest districts. The importance of 
smoke abatement and of the movement towards small garden 
cities, could not be better illustrated than by that statement. 

Mr. T. B. Johnston, J.P., lectures on '' Industrial Councils 
and their Possibilities," and his contribution gives an account 
of valuable work that has been done in the pottery trade. 
Mr. St. George Heath lectures on Training for Factory 
Administration," explaining the nature and objects of the 
education required. The eighth and last lecture is by Dr. 
A. F. Stanley Kent, M.A., D.Sc., on Industrial Fatigue.“ 
and is ratehr elementary. 

It is a good sign that such courses of lectures should have 
been provided, and that they should have been successful. 
They will be of use to a wider audience through being re- 
printed, and we hope other similar courses will Te arranged. 
The success of industry, particularly in Great Britain, depends 


on the human factor more than on any other, and for this 


reason the science of psychology and its applications to the 
betterment of the industrial situation are worthy of close 
and constant study by all who are concerned in any way 
with the directing or administering of industry. 


The aoe of Electrotechnics. By A. P. Youna, MI. E. E. 


р. 348-rviii; 179 figs. London: Sir I. Pitman & Sons, 
Ltd. Price 7s. 6d. net. 


The essential object of this book is to explain to students, 
and others interested in the applications of electricity, the 
fundamental laws upon which the science is based, and to 
show how these laws are applied in practice. 

This is excellently done; the language employed 18 simple 
and lucid, and numerical calculations are given where possible, 
so that the student shall gain definite ideas of the quantities 
with which he is dealing. 

The novel feature of the book is the way in which the 
author has illustrated the divisions of his subject by examples 
from the most recent practice in electrical engineering. Ав 
instances, it may be mentioned that, in the chapter on the 
production of electricity from magnetism, reproductions are 
given which show sectional views of British magnetos which 
were developed for use on aircraft engines during the war, 
whilst in the chapter on electric motors, particulars and per- 
forinance curves are included of the 1,500-volt series motors 
used on the Chicago, Milwaukee, and St. Paul Railway. 

It might, of course, be argued that these examples are 
somewhat above the heads of the persons for whom the book 
is primarily intended, but the method is that of the lecturer 
who retains the interest of his class by showing them slides 
of actual machines which embody the principles that he 
wishes to instil, and, in fact, the work is the outcome of a 
series of lectures delivered by the author to evening students 
in а large works. | 

The notes on permanent magnets and magneto ignition are 
particularly interesting, and the information given on insulat- 
ing materials is much more practical and complete than 18 
usual in a book of this type, whilst in the chapter on systems 
of units this difficult but highly important part of the subject 
is dealt with in a very clear and convincing manner. 

The general scheme is similar to that laid down by the 
City and Guilds Institute. Alternating currents are not dealt 
with except for a brief reference in connection with hysteresis 
and eddy current losses in iron. 


The book is illustrated by a large number of diagrams and 


photographs which are reproduced in an excellent manner. . 


and should prove of great assistance to the student and to the 
large and increasing number of engineers who, without being 
actually engaged im the electrical industry, find it necessary 
to understand something of a subject with which they are 
continually coming into contact. Furthermore, there 15 4 
considerable amount of information which should prove useful 


to electrical engineers with wider experience than those for 
whom the book is written. 
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NEW ELECTRICAL DEVICES, FITTINGS. AND PLANT. 


Readers are invited to submit particulars of new or improved devices and apparatus, which will be published 
if considered of sufficient interest. 


Unit-type Distribution Pillars. 


Standardisation is an essential feature of economic and 
satisfactory production and working. This especially applies 
to electrical gear where circumstances usually render it neces- 
sary fo effect alterations or additions in a minimum of time. 
The unit-type distribution pillar made by W. T. HENLEY's 
TeLEGRAPH. Works Co., Ltp., Blomfield Street, London Wall, 
Е.С. 2, is an example of standardisation and simplicity in 
construction. The frame of the unit consists of two micanite- 
covered steel tubes coupled rigidly together at top and 
bottom. Upon this frame are clamped the copper fittings 
carrying the busbars and fuse clips. The front half of the 
sealing chamber is bolted on to the frame, and when jointing 
up it is therefore necessary only to bring up the cables to 
the bent copper connectors which pass through insulating 
bushes in the sealing chamber. This method of connecting 
up the cables to the bars eliminates the use of rubber tails 
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Fra. 1.—Tue “ HENLEY ” Unit Tyre PILLAR. 


and the consequent extra number of joints, reducing the 
risk of failures to a minimum. It occasionally happens, how- 
ever, that existing cables are of insufficient length to bring up 
to the connectors, and in such cases a special sealing chamber 
сай be employed, and rubber tails used to bridge the distance 
tween cables and connectors; this does not affect the rest 
of the design of the unit. The units are easily interchange- 
le, and it is only necessary to cut off the supply for a few 
muutes while changes are being effected. The sealing cham- 
ers are supplied with the well known Henley lead cone 


grips or brass wiping glamds, which are designed to deal with 


all classes of cables with only slight alterations. The units 
шау be bolted side by side on a frame to form a fuse panel. 
rubber tails being taken to each contact without the use of 
the sealing chamber. | | 

g. 1 shows two views of a pillar containing four units 
arranged for 3-phase, 4-wire distributors. In this example 
three of the cores are directly connected to the fuses. 


А Cold-starting Oil Engine. 


Mrssus. Ruston & Hornsey, Ілр., of Lincoln, send us parti- 
culars of tests carried out by Capt. Н. Riall Sankey, C.B., 
tc. on one of their cold-starting oil engines. The subject of 
the tests was a 260 B.H.P. horizontal engine, diameter of 
cylinders (two) 18} in., stroke 30 in. The load was applied 
У means of a Heenan & Froude hydraulic brake. The engine 
was started at 8 o'clock and ran at about half-load for 14 
ours, when full load was applied for three hours. The load 


was then quickly reduced to 3, and maintained at this for an 
hour, after which it was reduced in succession to 4 and 1 
each for an hour. Then for half-an-hour the engine ran un- 
loaded, and during the next half-an-hour was overloaded by 
10 per cent. Lastly the }-load test was repeated for half-an- 
hour, and the test then ended. The lower calorific value of 
three samples of oil used was taken for purposes of calcula- 
tion; this was 18,050 B. th. u. per Ib., and the following results 


were obtained :— 
Oil consumption. 


Load. Average revs. per min. Average B.H.P. Lb. of oil per 

B. H. P. hour. 
Overload e 174.1 961.1 .408 
Full load ae 175.57 235.9 401. 
Three-quarter load 177.15 178.2 405 
Half load ... ahs 179.33 119.9 ‚405 
Quarter load as 181.1 60.4 ‚508 


А New Ceiling Rose. 


We have received a sample of a new type of combined ceiling 
rose and block which is being placed on the market by the 
B.E. Со. (оғ LONDON AND BIRMINGHAM), LrD., of 57, Upper 
Thames Street, E.C. 4, and which is illustrated in fig. 2. 
The primary idea was to avoid the use of pottery, on account 
of its shortage, but the article is now submitted as being 
suitable for general use in any modern electric light installa- 


Еа. 2.—A New B.E. Co. CEILING Rose. 


tion. The device is a labour saver, inasmuch as both the block 
and the connections for the wires are fixed by means of two 
screws only in place of four with the ordinary type of pattress 
and ceiling rose. The wood pattress is so cut away that it 
is ready for fixing without the necessity for further drilling 
in any way. The base containing the usual ceiling-rose plates 
is of specially hard non-hygroscopic insulating material: the 
brass cover matches the standard tumbler-switch cover in 
general use, and can be finished in any style to suit the 
switches. The inside of the cover is lined with an insulating 
paint. ‘The new rose should be capable of being employed in 
general use, and appears to be a step in the right direction 
towards that desirable aim of cheaper, but at the same time 
eflicient, lighting fittings and installations. 


A Sand-mixing Machine. 


The necessity for using only well-mixed sand in the foundry 
needs no elaboration. Messrs. ALFRED HERBERT, Lip., of 
Coventry, inform us that they are now producing for stock 
a sand-mixing machine which aerates the sand, allowing all 
gas to escape, and crushes all lumps in it; the sand does not 
need to be milled before being mixed. The machine consists 
of a pedestal carrying two vertical spindles rotating at a high 
speed, one within the other. The spindles are driven in 
opposite directions by bevel gearing from a pulley on a 
horizontal shaft. The upper ends of the spindles carry two 
intermoving cages, the bars of which, passing eacb other in 
opposite directions at a great speed, do the mixing and dis- 
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integrating. The cages are covered by a dome-shaped casing 
which directs the mixed sand on to the floor and prevents if 
from flying about. The centre of the dome carries a hopper, 
into which the unmixed sand is fed, and from which it drops 
into the centre of the cages. The hopper can be lifted off 
for the purpose of cleaning. The mixer will deal with about 
7 cwt. of sand per minute, its net weight is 2,401 Ib., and 
it occupies a floor space of 5 ft. 1 in. by 4 ft. 6 in. 


NEW? PATENTS APPLIED FOR, 1920. 
(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Messrs. беРТОМ-Јомаѕ, O'DELL Амр 
$ТЕРНЕМ$, Chartered Patent Agents, 285, High Holborn, London, W. C. 1. 


35.528. Electric ſuses.“ О. Cracoanu. December 17th. (Germany. 
December 17th, 1919.) 

35.626/7. Protective devices for electrical power fransmission systems.” 
G. II. B. Bernard and E. M. Royce (Bernard). December 18th. 

35.675. Eletcric gas lighting devices." R. E. Wild. December 20th. 

35,694. “Clip for regulating height of electric lamps.“ E. Beckton. 
December 20th. 

35,710. '' Junction. boxes for electric cables," Callender's Cable & Con- 
struction Со. and Н. McCrudden. December 20th. 

35.715. Electric circuit breakers, &c." H. Bacon and R. A. R. Bolton. 
December. 20th. 

$5,734. ** Electcical cable sockets or lugs.” E. Scharpenberg. December 
Wih. (Germany, January And.) 

5.749. Electrical condensers.” H. W. Sullivan. December 20th. 

35.755. ''Calling devices operated by wireless. signals." W. J. Davis. 
December 20th. 

45.708. ''Sparking plugs." II. Longton. December Ilst. 

33.775. ''Superposing currents of different frequencies upon existing alter- 
nating current systems." A. M. Taylor. December 215. 

35,825, “ Electric induction motors." G. H. Fletcher and Metropolitan- 
Vickers Electrical Co. December 21st. 

35,826. '' Reflector for electric bulbs.” E. Arden-Pye. December 915. 

35.85. Telephone systems.” Automatic Electric Co. and Automatic Tele- 
phone Manufacturing Co. (Automatic Electric Co.). December 21st. 

35,861. '' Tclephonic conversation meter." R. Ferry. December 21st. 

35,889. Electric horns for automobiles." R. C. Royston. December 22nd. 

35,801. Trolleys for electric tramways of the overhead conductor system.” 
W. Lawrence, December 22nd. 

35,912. “ Ignition inagnetos." E. Marelli. December 22nd. (Italy, Decem- 
ber 24th, 1919.) 

35,915. *'' Electric lamp locking ring." W. Methuen. December 22nd. 

35,922. Electrical instruments." M. B. Field. December 22nd. 

35.931. “ Means for detecting damaged ramps in train electrical control 
systems.“ R. Haddan (Regan) and J. B. Regan. December 22nd. 

5.938. Sclector switches for automatic telephone systems.“ Western 
Electric Co. (Western Electric Co). December 22nd. 

35.950. Thermo electric apparatus for heating flowing liquids." C. Mas- 
seroni, December 2nd. (Italy, May 24th.) 

35,953. ''Storage battery and recharging system.“ W. H. Thorpe and 
M. S. Willing. December 22nd. 

45,976. '' Electric driving device." Landis & Суг Akt.-Ges. December And. 
(Switzerland, December 26th, 1919.) 

35.976. Electrochemical treatment of petrol cans for removal and pre- 
vention of corrosion." G. Inrig. December And. 

35.992. Electric treatment of ores." А. Counas. December 22nd. (France, 
August 29th, 1919.) 

36.015. Cover for electric conduit boxes.“ G. Turnock. December 2d. 
sees Electric control mechanism of race games.“ S. Grossi. December 
23rd. 

36.054. Electric lamp holders." A. N. Haddow and A. P. Rutherford. 
December Zird. 

36.077. Electric transmission cables." A. M. Taylor. December 23rd. 

36,080. © Wireless aerials for ships." R. Tull. December 23rd. 

36.082. '' Electric switches." T. C. Frampton. December 23rd. 

36,084. “ Electric lamps with luminous discharge.” J. Pintsch Akt.-Ges. 
December 23rd. (Germany, December 12th, 1917.) 

36.056. '' Electric valves," Soc. Anon. pour l'Exploitation. des Procedes M. 
Lebianc-Vickers.. December 28rd. (France, December 23rd, 1919.) 

3, 112. X-ray plates." A. L. Landau and L. A. Levy. December 23rd. 

30,116. “ Converting direct current into alternating current by electrostatic- 
alls controlled installations." I. A Hazeltine, December 23rd. (United 
States, November 28th, 1919.) . 

35,127. “ Diaphragm mountings for telephones, &c." W. Stott and Tele- 
phone Manufacturing Co. December 23rd. 

36.131. “ High tension transformers.“ F. Dessauer and Veifa-Werke Vere- 
inite Elektrotechnische Institute Frankfurt-\schatfenburg. December 23rd. 
(Germany, September 29th, 1915.) 

36,132. „ High tension transformers,“ F. Dessauer and Veifa-Werke Vere- 
inigte Elektrotechnische Institute Frankfurt, Aschaffenburg. December 23rd. 
(Germany, October 7th, 1915.) 

$6,153.“ Transformers." Reiniger, Gebbert and Schall Akt.-Ges. December 
23rd. (Germany, May 16th, 1918.) 

36,134. " High tension transformers.” Е. Dessauer. December 23rd. 
(Germany, June 23rd.) 

36,135. '* Pe i Y ‹ ing ; - QU : 
55 „ electric, &c., generating apparatus, H. J. Forballe. 

. 142. Electric controllers, starters, switches, &e.” J. O. Powell. Decem- 
ber 24th. 

. 144. Electrical booking indicator." C. E. Jones and E. W. Rice. 
December 24th, 

. 1656. Telephone systems. Automatic Telephone Manufacturing Co. 
December 24th. (United States, December 27th, 1919 ) 

35.170. “ Electrodes and electrots Ts, H. Plau on and J. A. Vielle. Decem- 
ber 24th. (Germans, July 6th, 19189 

36.233 “ Wireless. transmitting apparatus М, E. Davis and Marconi's 
Wireless Telegraph Co (Davis) December 24th. 

36.29]. "Valve transmitters. for wireless telegraphy and telephony." Н. 
Morris-Aires, L. G. Preston, and G. Shearing. December 24th. Í 

36.252 Supports for filaments in thermionic valves, Kc.“ B. Hodgson, 
S. R. Mullard, and L. G. Preston. December 24th. 
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PUBLISHED SPECIFICATIONS, 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


2919. 


4.948. Electrolysis.” M. A. Adam, J. Stevenson, А. T. Mabbitt, and J. 
Fieldhouse. February 27th, 1919. (154,635.) 

11.966. Hand-cart for transporting and operating wireless telegraph station 
in forward battle arcas." C. A. Oliver. May lth, 1919. (154,637) 

12.695. Process and apparatus for the electrolytic decompoéition of chlu- 
rides.“ R. Cataldi. May 20th, 1918. (127,255.) 

17,620. '' Work feeding attachment for electro plating apparatus." A. G. 
Snell. August 28th, 1919. (154,650.) ё 

18,868. ''Process of manufacturing electric steels.“ J. McConnell. July 
30th, 1919. (154,659.) 

21.189. Method of and means for electrically controlling the throttle valve 
in internal«ombustion engines for propelling vehicles." Р. F. Smith and 
P. V. Powell. August 28th, 1919. (154,082.) 

21,322. '' Dynamo clectric machinery." T. L. Reed-Cooper. August 30th, 
1919. (154,691.) 

21,340. '' Moving brush gear for dynamo electric machines." W. F. Grafton 
and Grafton Dynamos, Ltd. August 30th, 1919. (154,692.) 

21.515. Automatic switching mechanism for use more particularly in 
telephone or like systems." Automatic Telephone Manufacturing Со, (Auto- 
matic Electric Co.). September 2nd, 1919. (154,698.) 

21,6391. “ Electrical treatment of ferrous metals during casting." J. Н. 
Wickett, September 3rd, 1919. (154,711.) 

21.808. Arrangement of electric welding apparatus." A. E. Frankling. 
September 4th, 1919. (Addition to 134,393.) (154,717.) 

21,892. ‘* Electric frequency multipliers.” P. Trichard. September 5th, 
1919. (154,720.) 

22,001. ''Universal grinders, particularly of the electric type." A. E. 
White (Wisconsin Electric Co.). September 6th, 1919. (154,723) 

22,105. Method of and apparatus for operating synchronous telegraph 
systems.” A. E. O'Dell (Western Union Telegraph Co.). September Bth, 
1919. (154,726.) 

22,366. '' Microphones." A. Thomas. September 11th, 1919.  (154,729.) 

22,714. '' Electric lamps for police and like uses." Hiatt & Cu. and A. D. 
Melson. September 16th, 1919. (154,735.) 

22.787. Galvanic batteries," O. Oldham, G. Oldham, and J. Oldham. 
September 16th, 1919. (154.737.) 

23.616. Variable limit switch for breaking the circuit of an electric motor 
operating printing machinery." H. V. James. September 25th, 1919. (154,752.) 

25,176. '' Pneumatically operated controllers for electric motors." British 
Thomson-Houston Co. (General Electric Co.). October láth, 1919. (154,763.) 

25,722. Electrical fuses and distribution boards." H. J. Dean and W. 
Redmavne. October 21st, 1919. (154,767.) 

27,565. ''Centrifugally-operated electric switches." R. Haddan (J. B. 
Regan) November 7th, 1919. (154,779.) 

28.199. Machine tools provided with clectro-magnetic chucks or work- 
holders." W. Carter and F. C. L. Brendell. November 13th, 1919. (154,785.) 

30,230. *'' Electric insulators.” E. Haefely et Cie. September 13th, 1919. 
(151,231.) | 

1920. 

161. Means for starting internal combustion engines, adapted also to be 
used for generating electric current." W. S. Jeah January 2nd, 1920. (Ad- 
dition to 144,509.) (154,809.) 

775. '' Electrically-heated garments." A. Negromanti. January 9th, 1920. 
(154.814.) 

3.078. Electrical connectors." K. W. Johansson. November 7th, 1919. 


6.565. Spark plug cleaner.“ Champion Spark Plug Co. October 18th, 
1916. (138,493.) 

8,102. * Process and apparatus for the manufacture of wire Ьу electro- 
deposition,” S. O. Cowper-Coles. March 18th, 1920. (154,833.) 

12,135. ** Electric welding.” J. E. Pollak (Maschinenbau Akt.-Ges, Seebach). 
May Ist, 1920. (154,849.) 

16,431. *' Starting of electric ares in lamps, rectifiers, and the like." Sie- 
mens & Halske Akt.-Ges. July 21st, 1919. (145,29).) 

19.180. Electro-magnetic chucking device,“ F. Krupp Akt.-Ges. June 
kth, 1919. (147,141.) 

20,414. '' Rlectro-magnetic chucking device.“ F. Krupp Akt.-Ges. June 
23rd, 1919. (145,457) 

23.181. '' Electric vehicle controllers," G. L. Meyfarth. August 18th, 1919. 
(140, 721.) 


A New Aspect of Lightning Protection.—It has been the 
general opinion that an overhead distribution system with a 
dense load and many transformers offers a better target for 
lightning discharge than one with a scattered load. A recent 
Investigation, reported in the Electrical World, however, 
makes it evident that where a lightning arrester is installed 
at each transformer the lightning has a multiplicity of paths 
through which the voltage gradient of the atmosphere may 
be smoothed out, when the density of the lightning arresters 
is high, with less trouble at the transformer. From careful 
tests made on the 4.000 V, 60-evcle distribution system of 
the Commonwealth Edison Co., it appears that the density of 


lightning arresters on this system is far more important than 


the actual type of arrester used. Curves show that where 
the density of transformers and arresters is ЛЮ per square 
mile, not only is the percentage of disturbance due to light- 
ning greatly reduced, compared to a density of 100, but the 
actual number of interruptions is cut nearly їп half. 

Of equal importance is the matter of protecting underground 
cables. Where these cables are connected to the overhead 
lines there is a transition point which is especially susceptible 
to lightning: disturbances and which has given serious trouble 
in the past. The results obtained indicate that. underground 
cables can be effectively shielded from lightning by increasing 
the density of arresters in the vicinity of the point at which 
the cable emerges. 

Among the important conclusions. drawn from the testa 16 
that trees and buildings constitute effective barriers against 
lightning discharges. The records in Chicago show that many 
transformers have been completely shielded from lightning 
by their presence. 
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AND 


ELECTRICAL POWER STORAGE CO., LTD., 


50, GROSVENOR GARDENS, VICTORIA, LONDON, S.W.1. 
Telephone: "C Telegrams: 
Victoria (4 lines). tí Storage, Sowest, London.“ 


Wiring 
System— 


to be efficient demands a high 
standard of cable manufacture 
as a first essential. 


It calls for a type of Cable having at least 
some of the following features :— 


Waterproof. Low Cost and Upkeep. 

Stands Rough Usage. Very Neat. 

Extremely Adaptable. 
Minimum of Skilled Labour 


Resists Corrosion. 
Not aífected by Electrolysis. Required 

Unkinkable. No Special Fittings or Tools 
Resists Acids, Oils, &c. needed. 


C.T.S. Cab'e (Patent No. 3996 11) possesses all 
the above merits—how many can be placed to 
the credit of any other wiring system YOU 
have ever used ? 


LET US TELL YOU MORE ABOUT IT. 


“Ав easy to run as Bell-Wire." ST. HELENS кы се 14. WARRINGTON. 
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PERFECT ACTION. 


The Apex Switch has a quick “MAKE: 


and BREAK." 


It cannot be put “ON” or “ OFF i 
slowly and is therefore practically 
impossible to burn away the contacts. 


FOOLPROOF. 


The blades are held in the “OFF” position 
MECHANIGALLY when the cover is open 
and cannot be put “ON” until cover is 
closed. 


“APEX” SWITCH FUSE. 


The action in the Switch Fuse is a parallel 
one, the are being distributed over all four 
contacts at one and the same time—ex- 


tremely quick MAKE and BREAK. 


SWITCH BLADES are removable. 
SWITCH is watertight. 


ENCLOSED FUSES easily replaced. 


Write for Catalogue No. 298. 


LTD., 


LONDON - - 67, Long Acre, W.C.2. 


- 29, Piccadilly. 
50, Wellington Street. 
- 61a, Bold Street. 
- - 63, Vieteria Street. 


MANCHESTER £ 
GLASGOW - DA с 


LIVERPOOL - 
BELFAST 


APEX 


| 
DRAKE & GORHAM WHOLESALE, 
| 


[January 7, 1921. 
Ы SUUM — — ̃— ͤ³r. 1 


and TURNED PARTS : 
of High Accuracy in 


BRASS. STEEL. NICKEL. ETC 


Aor 
ELECTRICAL APPARATUS, 


MAGNETOS, SCIENTIFIC 

INSTRUMENTS, CLOCKS. vi 
ANGLO: SWISS, SCREW СО, БҮ 

geler ones - т> ы MI D DX | 


elegrams - Accur 


PEP RRR RRR EE ETE. 
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Take no Ghances. 


“BERRY'S” — 
HIGH-TENSION 


BOX COMPOUND 


is no ‘rule of thumb’ product. 


Its physical and electrical pro- 
perties are definitely standardised, 
and ensured by careful, thorough 
and continuous tests. 


—————————————— 


‘BERRY’S’ TROUGHING COMPOUNDS. 


Unaffected by Acids or Alkalies. 


‘ BERRY'S BATTERY FILLING COMPOUNDS, 


Specially designed for all requirements. 


BERRY, WIGGINS & CO., 


iron Works, Short Road, 
Stratford Market, LONDON, E. 15. 


Teiephone : 


Telegrams : | 
BROADWAY 2040 (2 Lines.) 
5 2309 


‘““BERRIGINS,” STRAT. LON. 
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| Motors and Dynamos | 
will stimulate your Goodwill—and ensure 
Peace for both you and your clients. 


Supplied in sizes from a quarter horse 
power upwards. 


Prices & Delivery Dates on request. 
Crypto Electrical Co., Ltd. 


(Associated with the Lancashire Dynamo & Motor Co., Ltd..) 
Dept. C, Acton Lane, Willesden, 
LONDON, N.W. 10. 


'Phones: Willesden 2240 (4 lines). 
Wires: Commutator, Harles, London." 
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DONT SHOOT! 
WE ARE DOING OUR BEST. | 


— ——— 
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р у нты" r i Үй a | 
Everyone — knows — P — N 
that the B.I's best E 


is pretty good. КА * e 

| EN mis 
The output of our [ums ч 
Factory is high, but 
it has its limits ; 
whereas there seems 
to be no limit to 
the demand for B.I. 


les. 


— 


The new shop illustrated—one of several—shows what we are doing to improve deliveries. 


BRITISH INSULATED & HELSBY CABLES, LTD. | 


Head Office: PRESCOT, LANCS. Works: PRESCOT and HELSBY. 
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CONTRACTORS’ COLUMN. 


[The follewing information is published in the interests of electrical contractors and others who are seeking for openings for new business. 


Considerable expenee is incurred in the production of this column, and 
bet it will be understood that in a matter where so many correspondents are engaged, and where the amount of information to be ham 


large, this cannot always be guaranteed. If allezed inaccuracies are repo 


ALLOA.—Glass works, for Scottish Central Glass Works, Ltd. (£80,000). 

ARDROSSAN (AvRsuiRE).—Extensions at Springvale Joint Hospital (£8,300) ; 
town cleck. 

ASHTON-UNDER-LYNE.— Premises, for trustees, Waterloo United Methodist 
Church, Oldham_ Road. 

AYR.—302 houses, with electric light work, for the T.C.; J. Service & Son. 

1 55, New Market Road. : 

BARKING.--Secondary school for Essex F. C.: Education architect, Duke 
Street, Chelmsford. 

BERKSWICH.—Parish hall, for Berkswich and Brocton; secretary, parish 
hall committee. i 

BIR MINGHAM.—Premises, Longbridge, for trustees, Northfield Baptist Church; 
Rev. J. H. Harrison. 

BO'NESS.--New episcopal church at Cadzow Crescent; Dick Peddie & Co.. 
architects, Edinburgh.“ 

BRIDGNORTH.--Public Baths; borough surveyor. 

BROXBURN.—Preiises, for the Broxburn Co-operative Society, Broxburn; 
manager. cone каз 

BUCKLOW (Снеѕн\ікк).— Housing scheme at Timperley (25 houses), for R. D. C.: 
Halliday, Paterson & Agate, architects, 14 John Dalton Strect, 
Manchester. 

BURNHAM (SOMERSET).— Nursing. home; Р. G. Fry, architect, Weston-super- 
Mare. | 

RURTON-ON-TRENT. Restoration of pottery works, Church Gresley, for 

: T. G. Green & Co. 

COULSDON (Serres). -Mission hall, Chipstead Valley Road; F. Wright. 

CREWE.—Ext:nsions to clothing factory, for the Co-operative Wholesale 
Society, Ltd., Baloon Street, Manchester. 

CREDITON.- Housing scheme, for R. D. C.; Ellis, Son & Bowden, architects, 
Bedford Chambers, Exeter. Е 

DUNDEE.—Extensions for John Howe & Son, Old Elamis Road; the manager. 

OURHAM.—Improvements to Bethe! United Methodist Church; trustees. 

TARSDON.—Backworth Village housing scheme; J. R. MacMillen, Council 

А Offices, Shiremoor. | 

EDENFIELD (NEAR MANCHESTER). — Bank premises for the Manchester лб 
County Bank, Ltd. І 

EDINBURGH.—Conversion of East Fortune Aerodrome into sanatorium, fo: 
South-Eastern Counties; county clerk of Midlothten. 

FALKIRK.—Alterations for Scottish Central Iron Co.; the manager. 

PIFE.—Technical school (£40,000); clerk, Education Authority, Kirkcaldy. 

FIFESHIRE.--Kinema theatre; Palace (Rosyth). Ltd, 126, fligh Street, 
Kirkcaldy. 

FRODSHAM § (Wakrixcton).—Kinema theatre, for the Frodsham Kinemato- 
raph Co. 

GATESHEAD.—Extension of post office and telephone exchange; secretary, 
H.M. ce of Works, Storey's Gate, Westminster, S.W. 

GOLCAR.—Branch stores at Levmoor, and additions to stores at Townend, 
for Golcar Co-operative Society, Ltd.; Lunn & Kaye, architects, 
Milnsbridge. 

3OLDENHILL (NEAR Srokk-ON-TRENT) Reconstruction of the church schools 
(£3,000); Rev. W. Williams, vicar. 

GRANTHAM.-- Housing scheme, оп Huntingtower Road site; borough survevor. 

GUILDFORD.—School ^ chapel, for Edgeborough School, Epsom Road; the 
principal. 

HALIFAX.—Children's Sanatorium, Green Hall Lane, Shelf (£7,250); borough 

architect. 


every care is taken to ensure that the information ie mew and aceurate, 
f» тегу 


rted to the Editors, they will be fully investigated.) 


HANDFORTH (MancHEsTER).—Houses, for Cheshire C.C.; County Land Agent, 
14, Nicholas Street, Chester. 

HARROGATE.--Additions to flour mills, Birstwith, for F. T. Wood & Sons; 
Bland & Brown, architects. 

HARTINGTON (Buxton). Works, Friden, for the Derbyshire Silica Brick- 

| work Co. 

HAVERTON HII. I. (NEAR STOCKTON-ON-TERS).—Police station, for C.C.; A. Е. 
Brooks, county architect, Shire Hall, Durham. Public lavatories; 
W. Heslop, surveyor to Stockton R.D.C., Station Road, Norton- 

| on-Tecs. 

HAWICK.—Restration. of premises, for Innes, Chambers & Co., tweed mer- 
chants; the manager. 

HIGH WYCOMBE.- Alterations to Priory Road Wesleyan Church; trustees. 

HUDDERSFIELD.— Warehouse and offices, Springwood Strect, for Jenners, 
Welch & Co., Ltd.; J. Berry & Sons, architects, Market Place. 

HULL.—Extension of Cottingham sanatorium; secretary, H.M. Office of 
Works, Storey’s Gate, Westminster, S.W.1. 500 houses, for the 
е (£500,000); Н.М. Office of Works, Storey's Gate, Westminster, 
S.W. 1. 

ILFORD.—Swimming bath (£8,000); surveyor to the Council. | - 

JEDBURGII.— Oil depot, for the Shell Marketing Co., Ltd., London. 

KENDAL.—Works, Beezon Lane; Shaw & Stables, architects, 45, Highgate. 

LEEDS.—Alterations to Burley Road Baptist Sunday schools; Rev. E. Parker. 

LINCOLN.--Restoration of glue works, for Cannon & Co., Ltd. 

LIVERPOOL.— Extension o EM. Lane munitions factory, for Waller Housing 
Corporation, Ltd., 25, Finsbury Pavement, London, Е.С. 2. 

LONDON (East Haw).— Hospital, Shrewsbury Road 4£40,000); E. Richardson, 
hon. sec. East Ham Hospital Committee, 996, Katherine Road, 
Forest Gate, E.7 | 

(GREENWICH).—Improvements to Maze Hill Congregational Church; 

trustees. К 

= (Ѕостн Norwoop).—Alterations to Holmesdale Baptist Church; trustees. 
P. E. Brand. Shops and flats, Tomswood Hill; A. P. Griggs. 

LONGTON (Preston).—All Saints’ Church, New Longton; the incumbent. 

MAIDSTONE.—Warehouse, for E. Ashby, 30, High Street. 


MANCHESTER. Art Gallery, Piccadilly; city architect, Town Hall. Restora- . 


tion of Cheetham Hill Congregational Church; Rev. H. C. Over, 
astor. 

MEDOMSLEY (Co. санам). —192 houses, for the Consett Iron Co., Ltd. 
MERTHYR TYDFIL.—Secondary school, for the E.C.; Rhys Elias, Director 
of Education. | 
MIDDLESBROUGH.—Nurses’ home and operating theatre; R. Lofthouse and 
Sons, architects, 129, Albert Road. : 

MILFORD HAVEN.- Institute; H. V. Elford, architect, 16, Hamilton Terrace. 
NEWCASTLE EMLYN (WaLEs).—Manse, for trustees, Craig Baptist Church. 
NEWPORT 5 clinics (£15,000); Director of Education, Education 
Offices. 
NORTHAMPTON.—Extensions to boot factory, Wellingborough Road, for 
Mansfield & Sons, Ltd. 
PERTH.—Conversion of infirmary buildings, for Perthshire Education Autho- 
rity; W. E. Thomson, architect, George Street. 
PORT-GLASGOW.--Fire station, for Corporation (£3,500); burgh surveyor. 
PRESTON.—Vicarage for St. Cuthbert's Church; Rev. A. Douglas, vicar. 
RHONDDA.—Welsh Calvinistic Methodist Chapel at Pontygwaith; trustees. 


(ILFORD).—Shops and houses, Beehive Lane and Cranbrook Road; 


Mas. 5540, 5541. 


CAN NOW BE GIVEN OF THE 


PREMIER BRITISH LIGHTING PLANT 


Sold exclusively to Practical Engineers: the 


Record Sales of 1920 prove the absolute 


soundness of City Light and Power Plant. 


1, EMERALD STREET, HOLBORN, W.C. 1. 


PROMPT DELIVERY 


Dynamode, Holb., London.” 
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TRACK INSULATORS 
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FOR HEAT AND | 
ELECTRICAL RESISTANCE. 


» 8 hn e e t Ing. 

г I nsulatio N High. 

t Many thousands of these B wt t 8. 

8 Insulators have been In niversaily Used. 

í constant use by the lead- Mechanica L Strength. 
р | палыман ternum Ideal for Aro shields 
чу 33 Never Sof Tens. 

Е Impervious to Ов. 

e Turns and D Rilis. 

No Metal Cap required. Eliminates Siate. 


Telephone 


"THE SILUMINITE INSULATOR GO., LTD., r MIDDLESEX, 2 = 


EVERSHED'S 


ACCIBTEREO 


— TRACE MARK * 
—— ex $E и 
P4 
i 
] 


T3 ^ rE 


ECC 


SPEED INDICATOR 


Our Speed Indicator depends 
or its action on the variation 
of eectrical pressure de- 
veloped by a magneto- | m 

generator driven by the mechanism the speed of 
whichis tobeindicated, The equipment, therefore . 


consists oftwoparts—the transmitter or generator 
and the speed indicator which is in essence a 
voltmeter. The permanent accuracy of the read- 
$$ 1з unaffected by outside conditions such as, 


lemperature, vibration, etc. Send for free list. 


| Evershed & 


Telephone: Chiswick 1370. 


| 
+ 


» 
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“л The Indicator 


can be any distance 
from shaft. 


If desired 


a Murday Recorder 
can be used to give a 
permanent record 


of speed variation. 


Vignoles, Ltd. 


ACTON LANE WORKS, CHISWICK, W.4. 


Telegrams: Dorothea, Chisk. London 


~~ 


TEAK BOARDS AND PLANKS. 
MAHOGANY BOARDS. 


К. M. TURNER & HUNTERS, LTD., 


Wansbeck Road, Victoria Park, 
| LONDON, E.9. 


This Machine welds chain links, rings, buckles, &c., at the 
rate of 800 to 800 per hour. d 
It also removes the speut of the weld so that the weld is 
almost invisible when leaving the machine. 


b A + 09 еи 


SAVES 75% 


es ä 


In competition with hand forging this machine actually 


N 75% to 86% 


in production costs. ө 


Send us your samples and we will show you what we сай 


save you! 


MANUFACTURERS OF M.P. WELDERS. 


MARRYAT & PLACE. 


28, Hatton Garden, London. E.C.1. 


ELECTRIC WELDING. 


ALL-BRITISH PLANT 
AT AMERICAN PRICES 


Because Lowke Lighting Sets are made entirely to ous 
own designs, we are able to guarantee them unse- 
servedly in every particular. This illustration shows the 


LOWKE Dees SET 


designed for fifty 20-с.р. lamps and werks-tested for a hundred lamps. 


It comprises :— 


ENGINE of 2 U. ., giving such 
smokeless and odourless. 


to а ten-minute job, 


CARBURETTOR (automatic) changes 


adjustment. 


LUBRICATING SYSTE 
once in 20 hours of running. 
GEN 


ERA TORR 
shunt wound, inter-pole 
type, giving 50/70 volts, 
10 amperes. Patent 
coupling allows end- 
play for armature. 

SWITCHBOARD: 
enamelled slate 18" х 18". 
Finest quality instru- 
ments. 

BATTERY: 27 cells 
(50 v.) in glass boxes on 
twe-tier stands, Fully 
charged. with sealed 
tops. 


LOWKE & SONS, 
Central Works, 
Northampton 


complete eombustion that exhaust is 
hable head reduces engine cleaning | 


M needs filling in ome place only. and only 


from petrol to paraffin without 


We can тош supply 
the following Plants 
and Pump :— 


Direct - Coupled Motor 
Pumps, for watersupply, 
complete with Starters 
and Overload Release. 
Any voltage ; capacities. 
800. 1000 & 1700 gal. p.. 


Priees and full 
partioniars 


кл 
applieatio". 


Sead fo: 
Illuste ated | 
Folders of this and 
belt-driven plants. 


PORTABLE METERS. 


We are ACTUAL MAKERS of 


WATCH TYPE. POCKET WOOD CASE TYPE. 
4"-DIAL WOOD CASE METERS. 
T'-DIAL WOOD CASE METERS. 
T'-DIAL IRON CASE METERS. 
TWIN WOOD CASE METERS. 
COMBINED WOOD GASE METERS. 


Resistance Measures, Lamp Testers, Cell Testers, 
Milliampmeters, Millivolt Meters. 


IN FACT YOU CANNOT FIND A BETTER RANGE. 


TELEPHONE: No. WALSALL 45. 


Ф 


THE WALSALL ELECTRICAL CO., LTD., 
57, Bridge Street, WALSALL. 


TELEGRAMS: "ELECTRICAL, WALSALL.’: 
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BOOTHROYD MOTORS. 


TETCZa RZA: BOOTLE 420 
GRAMS : “COMMUTATOR, LIVERPOOL.” 
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These Machines are "nma Result of over 20 years' Experience in the design and manufacture 
of Direct Current Dynamos and Motors. 


GUARANTEED RELIABLE. 


Bend yon» Enquirieo fer 


к ины ыз m pt 
Н. Т. BOOTHROYD, Ltd. 9. ма мшш, мөмө — 


Werks :—BOOTLE, LIVERPOOL. Telegram : ч Bion Birmingham,” ерене: „ 


N 


JAMES HOWDEN & C°- 2 


“IMPULSE” STEAM 


TURBINES 
of High, Low апа Mixed 
Pressure, and Pass Out 


Types, 
300 to 25,000 kwts. 


HIGH-SPEED 


STEAM ENGINES, 
5 to 2,500 B.H.P. 


Patentees and 
Manufacturers of :— 


Howden’s Forced Draught. 
Wallsend-Howden Oil 
Burning System. 
Fans for Suction Draught, 
Ventilating, &c. 
Patent Combination 


Water-Tube Boilers. 


Manon : 
ESTER CORPORATION ELECTRICITY WORKS. ‚ TOTAL KILOWATTS, 37,800. 


2. 22092-2 CURL 


xxx 
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The New Eccles Rubber Works, L 


imu. ECCLES, MANCHESTER. ism 
— — —— | 
Specialise in EBONITE, STABALITE, 
VULCANITE GOODS, | 


Magneto Parts, Distributors, Slip Rings, &c. 

Accumulator Boxes, Fork Separators, &c. 

Boiling Jets, Cocks, Elevators, Acid Conveying Pipes, 
ittings, 

Centrifugal, Ram and Diaphragm Pumps, Pump Rings. 


КОР. SHEET. TUBE. 


Chemical Vessels Lined for Protection against Corrosion. 


td., 


AGENTS : 
LONDON: Mesas. LAWLER, AYERS & еб. . BIRMINGHAM: Messrs. BILL & BERRY, 
f, Bread Street Place, B.C. 2. $8, Constituties НИ. 


R — — — ~ —e€——À m 


THE "MIRRLEES" 


MULTIJECTOR 
AIR PUMP 


Is still without equal for Vacuum, Air Capacity and Steam Efficiency. 


For proof, write or ask our nearest representative to call. 


MIRRLEESQNATSON( binpaxy 


А | 
COTLAND STREET, GLASGOW. 7, GROSVENOR GARDENS, LONDON, S.W. 1. 
REPRESENTATIVES: 
NEWCASTLE-ON-TYNE: MANCHESTER: SHEFFIELD: 
Mesara: ROBINSON а JONES, =. ме, J. Р, САНЫ, , | Mr. F. укаласа Roa PRESTON, Messrs. 5 Lid. T 
кер | re 11, Windsor P | 
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ELECTRICALLY 


HEATED 


BED-WARMERS. 
PADS. э mn" 


"The Warm Friend” 


FOOT-MATS 


Safe. 
т | | Economical. 
SHOULD BE STOCKED BY YOU AS THEY ARE NOW IN GREAT DEMAND. 
LONDON: M. E. Du Bois & Co, MANCHESTER: Electric Distributing Co, EDINBURGH: W. Sco't & Co., Ltd., 


1, Guildhall Chambers, E. C. 2. 1, Lofthouse Ct., King St. West. 83-87, Hanover Street. 
Telephone : London Wall 5686. р Telephone : Central 3197. Telephone : Central 5319. 


A LARGE SAVING EFFECTED 


. — BY MANUFACTURERS USING 
Ix  “RENELAC” 
CONSUMPTION 7 | | 
N OF 2, » THE NEW SHELLAC ECONOMISER. 
к BUT 7 — 
‘SH ELLAC] À COMBINED -use REN ELAC with YOUR SHELLAC. You WILL REQUIRE 


LESS SHELLAC, WITH CORRESPONDING REDUCTION IN COST, 


Write for Free Samples and Quotations to: 


JULES LANG & SON, CHARLTON PLAGE, ISLINGTON, 


A T 
2 NORTH 2770-2 (3 lines). LONDON, N. 1. ^ ASSORTED, LONDON.” 


ELECTRIC 


CONDENSERS 


FOR ALL PURPOSES. 
CONDENSERS tor HIGH TENSION and WIRELESS Work. 


THE MANUFACTURE OF 


HIGH-GRADE ..... 
PERMANENT MAGNETS 


ee OVANT BASIS 


IS CARRIED OUT 


ALFRED GRAHAM & CO, 
ELECTRICAL AND MECHANICAL ENGINKERS, 
ST. ANDREW'S WORKS, CROFTON PARK, 
LONDON, SE. 4. 


| ENQUIRIES INVITED. 


, GRINDERS. 


Wgh-Class Condensers for Telegraph & Telephone Lines. 
MANSBRIDGE AND ROLLED FOIL TYPES. 
STANDARD CONDENSERS. 


Sole Makers of Dearlove's PATENT Artificial Line, having 
conductor of negligible лова co-efficient. 


THE TELEGRAPH CONDENSER co., L^ 


Vauxhall Street, Kennington Oval, London, S.E. 11. 


INVENTED AND 
Friction-Driven М ANUFACTURED 
or 
Motor-Driven. : NL PHILLIPS & C0., 
5. ee. Walworth Road, 


IN USE. ALL OVER 
THE WORLD. 


E LONDON, 5.Е. 17. 
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GILSON'S 


HIGH-GRADE 


i 


lii 


TURNED FROM THE SOLID ROD 
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| О. GILSON & CO. LTD. 
E WALTHAMSTOW, E. 17 


- [MOTORS « DYNAMOS 


D.C. 


A.C. 


MOTORS. MOTORS. 
ALL SIZES AND | SINGLE-PHASE 
VOLTAGES. TWO-PHASE 


THREE-PHASE. 


LARGE LONDON ‘STOCKS FOR IMMEDIATE DELIVERY. 
TRANSFORMERS & ALTERNATORS. 


m FII с eW ARD, LTD., Tel.: Holborn 898 


(2 lines) 


PORTUGAL STREET, 5 


" Ellswardo," Estrand, 


KINGSWAY, W.C. 2. London. 


< 


REWE 
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e 
IRON-CLAD. 
| 
All live parts} are effectively protected and 
enclosed within a dustproof and watertight 
case. The cover of the box cannot. be opened 
unless the switch is off.“ 
‘When the switch is off“ and the lid opened 
the fuses may be renewed with perfect safety 
and ease, | 
Fuses are of the cartridge type and are fitted 
Without trouble or delay. (1) Tapped holes (top and bottom). 
| | ; К 2) Cable sockets (opposite holes). 
Made for 250 v. or 500 v., D.P. and T.P. 5 E а, 
The case 15 lined with a fire-proof and non- (4) Porcelain Base. | 
Ygroscopic enamel, which is a great advance (5) Asbesto fillet. 
upon asbestos. (6) “ Hightensite” insulation. x 
Insul TE (7) Cartridge Fuses. m 
ation is strong and per fect. | (8) Handle for opening case. 
нг был 90054 pos 
(C HMRE»: ELEGRAMS: ISOBAR,PHONE,LONDON. 
S MBERLAND AVENUE TELEPHONES: WILLESDEN 2223, 2224. 
= LAL , Lonpon, N. ҮҮ ЛО. 3 
A — Vii 5 M. E 
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| TYPICAL SPECIALITIES. 
^| Sterling Extra Insulating Varnish 
is the best insulating varnish on 
the market. It is a clear baking 
varnish giving exceptional dielec- 
tric strength. It is proof against 
the action of hot oils and is 
specially used for high-tension 
transformers. 
Sterling ‘Copad’ & Sterting ‘Bopad’ 
‘Clear’ and ‘ Black’ respectively, m 
are air-drying varnishes widely 
used for finishing purposes. They 
contain no spirit and so are supe- 
rior to shellac and other finishing 
varnishes with an alcohol base. 
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The STERLING VARNISH Co. 


196, Deansgate, Manch 
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WOOD BLOCKS, 


HAND POLISBED. 


CASING. 
WOODWORK 


* 
* AS 
EM 


14 UY 


Above is COVER DESIGN of our 
Preliminay FOLDER No. 2. The 


FOR 
Fittings illustrated behind this cover ELEC TRICI AN S ; | 
will interest and help you. to any design. | 


KEEN PRICES — IMMEDIATE DELIVERY. 


A Postcard will bring a copy by return. 


BROWN & OO., 
WATERLOO SAW MILLS, . 
73 to 85, McAlpine St., Glasgow. 


Telegrams: " BOXES. GLASGOW." Telepbcnes° CANTBRAL De b 


его те р ̃ ͤ ͤ—öò—v.œ 


— 2. — 


FOLDER No. 1 (vide advts. Elec- 
trical Review, Sept. 3га, 17th and 
Oct. 151) is still available. If you have 
not had your copy, send for both. 


A. EMANUEL c SONS, L" 


7-13, George St., Manchester Square, 
LONDON, - - VW. I. 


Telephone: Telegrams: 
Mayfair 6384 (4 lines). "Emanuel, Baker, London. 


L'Electro-Journal 


(Fonde en Avril, 1915). 


Abonnements : 6 mois 18 francs, Un an 30 francs. 


1, VILLA ORNANO, 
PARIS, 18° 


PUBLICITE :— Envoi du Tarif sur demande. 
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SAF USE SWITCHES ›» F USES | 


are REAL ENGINEERING JOBS, built for hard 
continuous use on voltages up to 600 A.C. & D.C. 
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ABSOLUTELY 
RELIABLE 


Comply with 
= Home Office 
Requirements. 


.Try them where you have 
previously had trouble with 


i — V b * 2. d > ‘a "M ia | 1. 
бж 7T 4-way 100-amp. Т.Р. '' Safuse,"’ 
2 Full канша on Applicatien to— = * pes | pun 
: ; J . Мо. 5109. 
Ко. 5196. 
400 amp. D.P. ‘‘Safuse” Switch with Н.О. DON V AN Telegrams: Donovan, Birmingham. 
Fuse Bridge, showing our Patent Terminals Telephones : Central 5703, 5704. 


and large contact surface, area amounting to 
Cornwall Street, BIRMINGHAM. 


nearly 16 square inches to each ccntact. 
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MELDALITE is а British made product which is unsurpdssed for Magneto insul- 
high di ation. Iti is made under scientific control, and its merits include highsoftening oint, 
= electric strength, low co-efficient of expansion and resistance to carbon brush 
MO It is used by the majority of British Magneto Manufacturers. 

ULDINGS ONLY.— f you have any insulation problems, please write us. 
Speciality :—Precision ido no machining өүө: 
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Our Ebonite is pre-eminently suitadle for wireless and telephone work. 
It is of the highest quality and will withstand any electrical test in 
ourrent specifications. 
It is deep black, of a free turning nature, and acquires a rich polish. 
MOULDINGS ONLY. 
We also make Pneumatic Tyres of High Quality. 


1 


OL EUH HUI BE CH BU MU EHE HT GEH BE EH HE TULIT 


Write or Particulars :— 


THE BELDAM TYRE CO. (1920), LTD., 
Brentford, Middlesex. __% Р 
Phone Ealing 125-6. Wires—" Ведат Tyres, Brentford.” 2 о. 
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Castings. 


Allied Steel Makers & Founders, Ltd. 
London Electrio Firm. 
Wallwin Co. 


Chain Drive. 
Brampton Bros., Ltd. 


Chimneys. 
ä & Boiler Setting 
Oo., td. 


Circult Breakers (Automatic). 
Bertram Thomas. 

British Thomson- Houston Co., Ltd. 
Edison Swan Electric Co., Ltd. 
Ellison, George. 

Veritys Ltd. 


Clocks (Electric). 
Gent & Co., Ltd. 


Condensing Apparatus. 


Cole, Marchent & Morley, Ltd. 
Mirrlees Watson Co., Ltd. 


Conductors (Aluminium). 
British Aluminium Co., Ltd. 


Conduits. 
Electrical Conduits, Ltd. 
General Electric Co., Ltd. 
Griffiths, I., & Sons. 
Howard Asphalt Troughing, Ltd. 
Key Engineering Co., Ltd. 
Simmonds Bros., Ltd. 
Simplex Conduits, Ltd. 
Steel Tubes 4 Conduit Co. 
Walsall Hardware Mfg. Co., Ltd. 


Controllers. 
Bertram Thomas. 
British Thoinson-Houston Co., Ltd. 
Electric Control, Ltd. 
Klectro-Mechanical Brake Co., Ltd. 
Metropolitan-Vickers Elec]. Co., Ltd. 
Reyrolle, A., & Co., Ltd. 
Veritys Ltd. 


Converters (Motor). 
5 Construction Co., 


Peebles (Bruce) & Co., Ltd. 


` Cooling Towers. 
Worthington-8impson, Ltd. 


Corrugated Paper. 
Brightling, G. C., & Co. 


Couplings. 
Electro-Metals, Ltd. 


Dynamo Brushes. 


British Thomson-Houston Co., Ltd. 
Veritys Ltd. 


Dynamo Repalrs. 
Bertram Thomas. 
Walters, Austin, & Son. 
White, Jacoby & Co., Ltd. 


Dynamos. 
British Thomson-Houston Co., Ltd. 
Canning & Co., Ltd. 
Crompton & Co., Ltd. 
Flectric Construction Co., Ltd. 


Ltd. 
Electromotors, Ltd. 
General Electric Co., Ltd. 
Hall, J. P., & Co. Ltd. 
Hartnell, Wilson & Co., Ltd. 
Holmes, J. H., & Co. 


McClure & Whittield. 
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Electro-Dynamio Construction Со. 


India-Rubber, G.-P. & T. W. Co., Ltd. 
Lancashire Dynamo & Motor Co., Ltd. 


(Continued on page xl.) 


CLASSIFIED INDEX OF ADVERTISEMENTS. 


Dynamos (Conf.) 
Metropolitan-Vickers Elec. Co., Ltd. 
Peebles (Bruce) & Co., Ltd. 

Rees Roturbo Mfg. Co. 
Small Power Dynamo & Motor Сб. 
Todman, Ryall & Co., Ltd. 


Менир: Fuse Boards. 
Earthing Clips. Midland Electric Mfg. Co., Ltd. 

Bate, D. C. Veritys Lid. 

Hann & Ingle. Fuse Boxes 


:  Ebonite. 
AME Hard Rubber Co. (Britain), 
Ltd. 
British Ebonite Co., Ltd 


India-Rubber, G.-P. & T. W. Co., Ltd. 
New Eccles Rubber Works, Ltd. 


Electric Heating. “cm Fuses. 
Donovan & Co. 
Carron Company. Kaner ы ын oe CO DM: 
. cGeoch, W. T А 
Electric Lifting Magnets Midland Blectric Mtg. Co., Ltd. 
Marryat & Place. e Moy. E. F., Ltd. 


Electric Portabie Tools. 


Consolidated Pneumatic Too! Oo., 
Ltd. 

Westminster Tool & Electric Oo. 

White, Jacoby & Co. 


Electric Washing Machines. 
Duncan, Watson & Co. 


Electrical Accessories. 
MoGeoch, W., & Co., Ltd. 


Electrical Soldering Irons. 
Browning's Eleotrio Works. 


Electricity Meters. 


Allen West & Co. — 

Bastian Meter Co., Ltd. 
Bertram Thomas. 
Chamberlain & Hookham, Ltd. 
Electrical Apparatus Co., Ltd. 
General Electric Co., Ltd. 


Engineers and Contractors 


(Electrical). 
British Thomson-Houston Co., Ltd. 
Clarke, Chapman & Co., Ltd. 
Electromotors, Ltd. 
English Electric Co., Ltd. 
India-Rubber, G.-P. & T. W. Co., Ltd. 
Johnson & Phillips, Ltd. 
Moy, E. F., Ltd. 
Peebles (Bruce) & Oo., Ltd. 
Veritys Ltd. 
Western Electric Co. 


Engines (Gas). 
Gardner, L., & Sons, Ltd. 
Hindley, E. 8., & Sons. 
Keighley Gas & Oil Engine Co., btd, 


Engines (Oil.) 


Atlas Diesel Co., Ltd. 

Hick, Hargreaves & Co., Ltd. 
Keighley Gas & Oil Engine Co., Ltd. 
Mirrlees, Bickerton & Day. 


Engines (011 and Gas.) 


Consolidated Pneumatic Tool Co., Ld. 
Keighley Gas & Oil Engine Co., Ltd. 


Engines (Steam). 


Browett, Lindley & Co., Ltd. 
Heath & Serena. 

Reavell & Co., Ltd. 

Bisson, W., & Co., Ltd. 


Fans. 
Aland & Co. 
Credenda Conduits Co., Ltd. 
Davidson & Co., Ltd. 
General Electric Co., Ltd. 
Leach, S. G., & Co., Ltd. 
Marelli, E., & Co. 
Sturtevant Engineering Co., Ltd. 
Veritys Ltd. 


Feed Pumps. 
Hall, J. P., & Sons, Ltd. 


Feedwater Treatment. 
Dearborn Chemical Co. 


Fibre. 
Austin & Hayes. 
Diamond Fibre Co., Ltd. 
Mosses & Mitchell. 


Fittings (Electric Light). 


British Thomson-Houston Co., Ltd. 

Cable Accessories Co., Ltd. 

Dorman & Smith, Ltd. 

Drake & Gorham Wholesale, Ltd. 

Engineering & Lighting Equipment 
Co., Ltd. 

Excelsior Shade Mfg. Co. 

General Electric Co., Ltd. 

Greenhalghs. 

Head, A. W. 

Metallic Elec. Eng. Co., Ltd, 

Newman Electrical Co, 

Photector Co., The 

Simplex Conduits, Ltd. 

Smith, J. & W. B., & Co., Ltd. 

Swift Eleotrical Co. 

Tucker, J. H., & Co., Ltd. 


series are entered under any one Heading in this Index 


Week is charged for each additional entry. 


Edison Swan Electric Oo., Ltd. 


Electro-Mechanical Brake Co., Ltd. 
Jenkins, R. 


Henley's, W. T., Telegraph Works 


Midland Electric Mfg. Co., Ltd. 
Moy, E. F.. Ltd. 
Parmiter, Hope & Sugden. 
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Fittings (Fancy). 


Forgings. 


Co., Ltd. 


Weekes, L., Ltd. 
Gears Cut Double Helical. 
Citröen Gear Co., Ltd. 


Generators. 
British Thomson-Houston Co., Ltd. 


Glass. 


Anglo Italian Alabaster, Ltd. 
General Electric Co., Ltd. 
Johnston, R., & Co., Ltd. 
Lang, Jules, & Son. 


Heating & Cooking Apparatus. 


Arora Co., The 

Belling & Co. 

Benham & Sons, Ltd. 

Bertram Thomas. 

British Electrio Transformer Co.,Ltd. 
British Thomson-Houston Co., Ltd. 
Carron Company. 

Cressall Mfg. Co. 

Cooper-Stewart Eng. Co., Ltd. 
Downes & Davies. 

Electric Fires, Ltd. 

Electric Heating Co. 

Electrical Supplies Co. 

Emanuel & Sons, A. 

Falkirk Iron Co., Ltd. 

General Electric Co., Ltd. 
Hawkins, L. G., & Co. 
Metropolitan-Vickers Elecl. Co., Ltd 
Premier Electric Heaters, Ltd. 
Quead, Ltd. 

Shenton, F. J., & Co., Ltd. 

Simplex Conduits, Ltd. 

T. B. S. Electrical Construetion Co., 


Ltd. 
Huts. 
Bath & Co. 


India Rubber. 
India-Rubber, G.-P., & T. W., Co., 144. 


Instruments (Measurin£). 
British Thomson-Houston Co., Ltd. 
Cambridge & Paul Instrument Co., Ld. 
Edison Swan Electric Co., Ltd. 
Elliott Bros. 

Everett, Edgcumbe & Co., Lid. 
Evershed & Vignoles, Ltd. 

Ferranti, Ltd. 

General Electric Co., Ltd. 
India-Rubber, G.-P., & T W. Co., Ltd. 
Moy, E. F., Ltd. 

Nalder Bros. & Thompson, Ltd. 
Record Electrical Co., Ltd. 

Walsall Electrical Co., Ltd. 

Weston Electrical Instrument Co., Ld. 
White Electrical Instrument Oo. 


Insulating Beads. 
Holder-Harriden, Ltd. 
Thermal Electric Works, Ltd. 


Insulating Material. 


Anglo-Mexican Petroleum Co. 
British Thomson-Houston Co., Ltd. 
De Ja Rue, T., & Co., Ltd. 
Fleming, ee & Goodall, Ltd. 
Gladstone, J. W. 

Hightensite, Ltd. 

Hobdell, wis & Co., Ltd. 
Improved Solídite Co., Ltd. 
India-Rubber, G.-P., & T. W. Co., Ltd. 
Lang, Jules, & Son. 

Litholite Insulators, Ltd. 

L. P. S. Electrical Co. 

Lorival Manufacturing Co. 
MacLennan, John, & Co. 

Mica Manufacturing Co. 
Micanite and Insulators Co., Lid. 
Siemens Bros. & Co., Lid. 

Spicer Bros., Ltd. 

Siluminite Insulator Co., Ltd. 
Sugg, УУ. @ С. 

Taylor & Petters, Ltd. 
Weidmann, H., Ltd. 


ironclad Switchgear. 
Midland Electric Mfg. Co. 
Vincent Switchgear Mfg, Co. 


Inventions. 
Electrical and Engineering Develop- 
ment, Ltd. 


gee 
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IN STOCK 
THE DUST PROOF | |..." ARETHUSA 


BOW. PIN ds 


Also without Top Reflector. Р 


А 
WE INVITE ACTUAL 
YOUR ENQUIRIES. MANUFACTURERS 
A FULLY ILLUSTRATED CATALOGUE OF HALF-WATT FITTINGS 
an SENT FREE ON REQUEST. FOR ALL PURPOSES. 
| 10" DIA. — 12" DIA. 
f As ILLUSTRATED. WirHovuT Tor Кв. a As ILLUSTRATED. . Witnout Тор Rr. 
Polished Brass £3 90 22 20 Polished Brass £4 10 #2 110 
Oxydised Copper 3 17 0 2 8 6 Oxydised Copper 4 90 2 17 6 
Oxydised Silver eae 3 18 6 2 10 0 Oxydised Silver 4 10 6 2 19 O 
Nickel Plate 3 15 6 2 7 0 Nickel Plate 4 7 6 2 16 0 
"E | Note—All Prices include 14 " DIA. Note— When ordering state 
Lampholder As ILLUSTRATED. WiTHouT Tor КЕР. Wattage of lamps 
but то Lamp. Polished Brass... .. £4 120 £3 0 o to be used, 
РА | | Oxydised Copper ... 5 00 3.6 6 | 
Oxydised Silver 5 16 зво 
Nickel Plate 4 18 6 3 5 0 


| | SUBJECT TO SUBSTANTIAL TRADE DISCOUNTS. 


| Engineering & Lighting Equipment CoE 


ш SPHERE WORKS, ST. ALBANS. | 
| BRANCHES IN GLASGOW, LIVERPOOL, AND NEWCASTLE-ON-TYNE. 


Telephone : St. Albans 258 Telegrams: Voltarcon, St. Albans. 


LAMPS. 


ALL OUR WORKPEOPLE 
ARE TRAINED TO MAKE 


OPEGIAL LAMPS. 


CANDLE LAMPS. REFLECTOR LAMPS. 


 STRIPLITE & ORDINARY 
FLAME CANDLE LAMPS. 


8 every Switchboard need the highly specialised 
| Dgineering shops of J. T. LewkE & SONS are at 
al ан Service. Switchgear of standard patterns can 
supplied from stock, or апу patterns at short 

notice and competitive prices. 


Illustration shows on 
e of our standard pattern 
Cor chboards, Panels are of slate or our Special 
a ы Position. Instruments are of sound design 
| guaranteed accurate. All materials and work- 


manship are of highest grade. 
LET US 


i HAVE YOUR ENQUIRIES 


: dé chboards, singly or in quantities. 
| Менем Pe Complete Electric Lighting Plant and 
c t umping Plant, and undertake installations 
or supply any items of equipment. 
pest J. T Write for Estimate or Suggestions. 


— LOWKE & SONS, Central Works, NORTHAMPTON. 


BRITISH ELECTRIC LAMPS, Lr. 


Spencer Hill Road, 
Phone: 061 Wimbisden. WIMBLEDON, $.W. 19. 
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CLASSIFIED INDEX OF ADVERTISE MENT S .—(Continued from page xxxviii. 


Lamp Holders. 
Edison Swan E o Co., Ltd. 
Trevelyan & Co. 
Western Electrio Co., Ltd. 


Er алаар О); 


LIT Ltd. 
General Electric Co., Ltd. 


Lamps (Carbon and M.F.). 
British Electrio Lampe. Ltd. 
British Thomson-Houston Co., Ltd. 
Oryselco, Ltd. 

Drake & Gorham Wholesale, Ltd. 
General Electric Co., Ltd. 

Sloan Electrical Co., Ltd. 

Stella Lamp Co., Ltd 


“Ж” Electric Lamp & Supplies Co., 


Lathes. 
Churchill, C., & Co., Ltd. 
Belson Engineering Oo., Ltd. 


Lead Smelters. 
Pass & Bon, Ltd. 


m Li htin Sets. 

о Elec ‹ 

Aster Engineering Со, 

Barlaw neering Oo., Lid. 

City Elect ical Co. 

Hamworthy Engineering Co., Ltd. 
Keighley Gas & Oil Engine Co., Ltd. 
„Overseas Engineering Co., Ltd. 
Petters, Ltd. 

Rendle, Blanchard & Co. 
Studebaker, Ltd. 


Machine Tools. 
Taylor & Challen, Ltd. 


Maguets (Permanent). 
Graham, A., & Co. 


Mica. 
Mica and Micanite Supplies, Ltd. 
Mica Manufacturing Co. 
Micanite and Insulators Co., Ltd. 
Taylor & Petters, Ltd. 
Vandervelde, L. 
Wiggins, F., & Sons. 


Motors. 
Aland & Co. 
Barlaw Enginee Co., Ltd. 
B. K. B. Electric Motors, Ltd. 
Boothroyd, H. T., Ltd. 
British Electric Plant Co., Ltd. 
British Thomson-Houston Co., Ltd. 
Brittain’s Electric Motor Co. 
Broadbent, T. W., Ltd. 
Brook, E., Ltd. 
Century Electric Co. 
Churton, T. Harding, & Co., Ltd. 
Crompton & Co., Ltd. * 
Crypto Electrical Co. 

, Cutting Bros., Ltd. 

5 Construction Co., 
Electromotors, Ltd. 
Firth & Russeli. 
General Electric Co., Ltd. 
Ball, J. P., & Co., Ltd. 
Hoggan, Kenneth. 
Higgs, Bros. 
Hogan & Wardrop, 
India-Rubber, G. P. & T, W.Co., Ltd. 
Ingleby & Oo., Ltd. А 
London Electric Stores. Е 
Mackie, W., & Co. 
McClure & Whitfield. 
Mather & Platt, Ltd. 
Mavor & Coulson, Ltd. 
Metropolitan. Vickers Elec. Co., Ltd. 
New British Eleotric Supply Co., Ltd. 
New Union Electric Co., Ltd. 
Parkinson, F. A., Ltd. 
Peebles (Bruce) & Co., Ltd. 
Rayner & Heald. 
Renshaw Eng. Works, Ltd. 
Zandyoroft, Ltd. 
Simplex Conduite, Ltd. 


ting Equipmcnt 


Small Power Dynamo & Motor Co., 
Ltd 


Sun Electrical Co., Ltd. 
Veritys Ltd. 

Victoria Dynamo & Motor Co. 
Wilson-Wolf Eng. Co., Ltd. 
Wright Motors, Ltd. 


Motor Repairs. 
Crewe, Allen & Co. 
Imperial Electrical Works. 
Raynor & Heald. 
Walters, Austin, & Son. 
Westminster Tool & Electric Co. 
White, Jacoby & Co., Ltd. 


Motor Starters and Controllers. 
nhertram Thomas. 

British Thomson-Houston Co., Ltd. 
gru rd Starters and Switebgear 


Electrical А atus Co.. Ltd. 
Flectro-Mechanieal Brake Co., Ltd. 
Ellison, George. 
Nlliston, Evans & Jackson, Ltd. 
Geipel, Wm., & Co., 
Igranio Electrio Oo., Lud. 
Moy, E. F., L 
Solenoid Regulator Oo. 
Veritys Ltd. 

Name Plates. 
Reliance Engraving Oo., Ltd. 


011 Cans and Filters. 
Wells, A. C., & Co. 


Overhead Transmission Lines. 
Twiss Electric Transmission, Ltd. 


Patent Agents. 
Forrester, H. 8. C. 
Goold, L. 
Raworth, J. E., & Moss. 


Pillars. 
Hardy & Padmore, Ltd. 


Porcelain, China, &c. 
China Funiture Elec. Fittings Mfrs.’ 
Association. 
Macintyre, J., & Oo., Ltd. 


Printers. 
Baxter, J. M., 4 Oe. 


Pumps. 


Pulsometer eering Co. 
Worthington-Simpson, Ltd. 


Recording Machines: 
Bailey. fir W. H.. & Oo., Ltd. 
Cox-Walkers, Ltd. 

Gent & Co., Ltd. 


Rectifiers. 


Reinforced Concrete. 
Lind, P., & Co. К. 


Resistance Wire. 
Electrical Alloy Co. 


Rheostats. 
Bertram Thomas. 
British Thomson-Houston Co., Ltd. 
Cressal! Manufacturing Oo. 
Electro-Mechanical Brake Co., Ltd. 
Igranio Electric Co., Ltd. 
Isentbal & Co., Ltd. 
Moy, E. F., Ltd. 
Walters, Austin, & Son. 
Zenith Manufacturing Co. 


Scale Remover. 
Gilman, F. 

Scrap Metal Buyers. 
Buyers of Scrap Metal, Ltd. 
Webater, A. 

Screws and Terminals. 


Anglo-Swiss Screw Co., Ltd. 
Armatrong, Stevens & Son, Ltd. 


MISCELLANEOUS 


Power Rectifiers. f 


Screws and Terminals—( Cont.) 


Coventry Repetiticn Co., Ltd. 
Gilson, D., & Co., Ltd. 

L.P.8. Electrical Co. 

Moy, E. F., Utd. 

Ormond Engineering Co. 
Preen, A., & Co., Ltd. 
Precision Screw Co. 

Rogers, W., & Co., Ltd. 

Ross, Courtney & Čo., Ltd. 
Showell, E., & Sons, Ld. 


Soldering Material. 


Fluxite Limited. 
Stampings. 

Harris, A. E., & Oo. 

Langley Manufac Co. 


Bankey, J., & Bons, Lid. 
Turner, Bros. 


Steam Motors. 
George Kent, Ltd. 


Stokers. 
Bennis, E., & Co., Lid. 


Switch Cells. 
Groft Granite, Brick and Concrete Co. 


Switchboards. 


Berry's Electric, Ltd. 

Bertram Thomas. 

British Thomson-Houston Oo., Ltd. 
Ferguson, Pailin & Co. 

General Electric Co., Ltd. 

Holmes, J. H., & Co. 

Igranio Electric Co., Ltd. 
India-Rubber, G.-P.& T.W., Co., Ltd. 
Lowke J. T. & Bons. б 
Moy, Е. F., Ltd. 

Tofield & Robinson, Lid. 

Veritys Ltd. 

Walsall Electrical Co., Ltd. 


Switches. 


Berry's Electrio, Lid. 

Bertram Thomas. 

British Thomson-Houston Oo., Ltd. 
Cantie Switch Co., Ltd. 
Cleveland Metal Со. 

Dorman & Smith, Ltd. 

Edison Swan Electric Co., Ltd. 
MoGooch, W.; & Oo., Ltd. 
Midland Blectrio Mfg. Oo., Ltd. 
Moy, E. F., Ltd. 

Sperryn & Co., Ltd. 

Veritys, Ltd. 

Williams & Pell. 


Tank and Girder Work. 
Braby, Fred, & Co. 


Tapes. 


L. P. S. Electrical Оо. 
MacLennan, John, & Co. 


Telegraph Condensers. 
The Telegraph Condenser Co., Ltd. 


Telephones. 
British L.M. Ericsson Mfg. Co., Ltd. 
General Electric Co., Ltd. 
Gent & Co., Ltd. 
Graham, Alfred, & Co. 
McMillan, J., & Co. 
Sterling Telephone & Electric Co., Ld. 
Western Electric Co., Ltd. 


Time Switches. 
Geipel, Wm., & Co. 
Gent & Co., Ltd. 
Toois, &c. 


Imperial Electrical Works. 
Taylor & Challen, Ltd. 


Tools, Boiler Scaling. 


Gilman, Frank. 


Tramway Supplies. 
British Thomson-Houston Co., Ltd. 
General Electric Oo., Ltd. 
MoGeoch, W., & Co., Ltd. 


Transformers. | 


British Electrio Transformer Co.,Ltd, 
British Thomson-Houston Oo., Ltd. 


Ch ЕЁ асо tric Co., Ltd 
erg eotric 0 % 

Crypto Жылга! Со. ; 

Foster Engineering Оо., Ltd. 


Tubular Sleeving. 


L. P. . Electrical Co, 
MoLennan, John, & Со. 


Turbines. 


Boving & Oo., Ltd, (Water). 
British Thomson-Howston Co. Ltd. 


(Steam). 
English Mleotrio Oo., Ltd. 
Fraser & Chalmers ‚ Works. 
Hay, Margon & Co., ‚ (Water). 
Parsons, О. A., & Co., Ltd. 


Vacuum Cleaners. 
Beck, O. E., & Co., Ltd. 
Duncan Watson & Co. 
Graham, J. H., & Co. 
Simplex Conduits, Ltd. 
Turner Aspirators, The, Ltd. 


Vacuum Pumps. 
Consolidated Pneumatio Too! Co.,Ltd. 


Varnishes, &c. 


Damard Lacquet Oo., Ltd, 
Sterling реса Go.” 


Ventilation. 


General Electric Oo., Ltd. 
Veritys 144. 


Water Recorders. 
“ Lea Recorder Oo., Ltd. 
Gent & Oo., Ltd., 


Welding. 
The British Oxygen Oo., Lid. 


Wire (Covered). 


British Insulated & Helsby, Ltd. 
British Thomson- Houston Oo., Ltd. 
Callender’s Cable & Construction Oo. 


Ltd. 
Concordia Electrio Wire Co., Ltd. 
Connolly Bros. 
Connolly's (Blackley), Led. ‚ 
Electrical Engineering and Equip- 
ment Co., Léd. 
General Electrio Co., Ltd. 
Henley's W. T., Teleg. Wks. Co., Lid. 
Hooper's Telegraph & I. R. Works, LA. 
India- Rubber, G.- е &T. W. Со., Ltd. 
Johnson & гаре, Ltd. 
Liverpool Electric Oabie Oo., Ltd. 
London Electric Wire Co., Ltd. 
L.P.8. Blectrical Oo. 
Macintosh Cable Co., Ltd. 
Marshall & Plumtree, Ltd. 
New Gutta-Percha Co., Ltd. 
Saxonia Electrical Wire Co.. Ltd. 
Bt. Helens Cable & Rubber Co., Lid. 
Union Cable Co., Lid. 
Ward & Goldstone. 
Western Electric Co., Ltd. 


Wire (Uncovered). 
Bolton, T., & Sons, Ltd. 
Clifford, Charles, & Son, Ltd. 
Smith, F., & Co., Ltd. 
Smith, H. W., & Co., Ltd. 


X-Ray Apparatus, &c. 


Cox-Cavendish Elecl. Co., Ltd. 
Medical Supply Association, Ltd. 


ANNOUNCEMENTS, 
Relating to Situations, Articles for Sale and Wanted, &c., appear on Sup. 23, &c. 


J an 
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THE BRITISH L.M. ERICSSON MFG. CO., LTD., ө 


TELEPHONES 


HEN your clients ask “What equipment do you advise?” tell them that ERICSSON 

telephones are used by the leading railway companies for communicating between signal 
boxes; they will realise that such equipment must work infallibly, year in year out ; lives depend 
upon it. They want their private systems to work just as infallibly, ERICSSON is the 


equipment for you to advise—in their interest and yours. Write for illustrated price list. 
ERICSSON telephones are easy to install because: | 


— 
ЕЛ 
p 


Led the Way in 1899. 
Set the Standard to-day. 


60, LINCOLN'S INN FIELDS, LONDON, W.C. 2, 
Factory - - жаи сом, NOTTE. 
Bole Agent for Ecetland : MALOOLM BREINGAN, 67, Robertson 8t., GLASGOW, 


Tei. 
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THE OMEGA 


(HARRIS PATENT) 


FOR INSULATION AND 


9 


CONDUCTIVITY TESTING. 


Robust, direct-reading and rapid. 


A compact and portable in- 

strument, made with up to 

10 ranges, covering measure- 

ments. from 0:00005 ohm to 
100 megohms. 


Mounted in well-finished teak 
case and fitted with 61" scale. 


Write for List No. 163 X. 


THE CAMBRIDGE & PAUL INSTRUMENT Co., Ltd. 


Hoad Olffloo and Showrooms : 


45, GROSVENOR PLACE, LONDON, S.W. t. 


Worke: LONDON and CAMBRIDGE. 


THE "RELIANCE " PORTABLE ELECTRIC VIBRATOR. 

* type, cast aluminium body, on and off switch. 

bo vibratory motion is brought about by a new design 

зма movement ої hardened steel. А well engin- 

dee Plece of apparatus of a pleasing and efficient 

gn. Complete with applicators, connecting cords 
and carrying case. 


Price £7 Зз, All voltages In stock. 
o T "р 

THE WHOLESALE— RETAIL — EXPORT 
саем ластар 


MEDICAL SUPPLY ASSOCIATION, Ltd., 


- Manufacturers of Blectro- Medical Apparatus, 
67:185, GRAY'S INN ROAD, LONDON, W. C. 1. 
Largest X-Ray and Electro- Medical! Showrooms in Great Britain. 


Highest 
Award for Electro-Medica! Apparatus at the last International 
dica] Congress. 


Шә = è „=> — _ 


These Points make 


TORRINGTON | 
the BEST. 


I. A Motor of highest quality used solely 
to produce powerful suction. 

2. A genuine bristle brush operated natu- 
rally as a Carpet Sweeper. 

3. Nozzle Extension permits cleaning 
right up to walls. 

4. Brush Wheels on roller bearings 
are outside the suction nozzle, so 
cannot get clogged. 

5. Attachment connector quickly 
and easily inserted with cleaner 
in normal position. 

6. Low construction permits clean- 
ing under beds, low furniture, &c. 

7. Dust bag disconnects with just 
a half turn. 

8. Economical in use of current. 


EVERY PART 


is covered by 


GUARANTEE. 


Immediate delivery from 
your FACTOR, 


OR FROM 


JOHN Н. GRAHAM & СО. 
118-122, Holborn, LONDON, Е.С. 1. 


Nozzle. 
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WHY be troubled 


with OIL-LAMPS, 


when Electric Light 
15 SO CONVENIENT ? 


Р 85/3 { Dirt, Cleaning, 
xj NO Smell, or Risk 
158. 4 of Fire. 


USE THE OVERSEAS AUTOMATIC LIGHTING OUTFITS. 


For LIGHTS, FANS Type 1. 30-Light Plant, 110 volts, direct from the Dynamo £165. 

' Type 4. 30-Light Plant, 32 Volts, with 80 Amp.-hour Battery £165. 
WATER SUPPLY, D Type 10a.  200-Light Plant, any Standard Voltage, non-automatic £245. | 
DRIVING MACHINERY. .. Type 10. Do. do. but with Automatic Starter £275. | 


PROMPT DELIVERY. 
Mork on Petrol or Kerosene. 
THE OVERSEAS ENGINEERING CO., L'TD., 
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IHE SANE . OUTLOOK. 


THERE were many occasions during the war when the fact was 
emphatically brought home to: us that it does not help one, 
in a difficult situation, to be depressed and look on the 
black side of things. A hopeful and courageous attitude of 
mind does not carry with it, вв а corollary, the dwelling .in 
a fool's paradise. Between the upper limit of а senseless 
exaltation and the lower limit of black despair, the true 
and only helpful mental outlook is to be reached by an 
understanding of the facts of the sittation. The more 
eomplete the understanding, the wiser the outlook will be, 
until, as the French proverb says, foul comprendre c'est 
fout par donner," which means Omniscience. | 

In times of warfare the ordinary man cannot, gain 
accurate knowledge. Vital facts are suppressed or distorted, 
in order that the enemy shall be misled, and so taken. at a 
disad vantage; and it is worse than useless, in such circum- 
stances, to endeavour to obtain knowledge which is better 
withheld, or to theorise vaguely without adequate—or 

any—foundation. ' But ina time of at least nominal peace | 
it becomes the duty of every thinking individual to survey 
the facts, to. absorb them, to get them into their right 
perspective, and to- understand them во far as he may, and 
to appreciate their bearing on the course of events. In the 
great majority of instances it will then be found that no 
situation is so hopeless that it cannot mend, aud no state 80 
bad that it cannot be made infinitely worse by panicky and 
ill- considered action or alternatively nerveless inaction. | 

“There is talk of а alump. What evidence is there? 
Lack of orders and unemployment. Since unemployment 
is а natural consequence of lack of business, it may be taken 
as an axiom that an improvement in trade will give more 
employment, and we are, therefore, enabled to concentrate 
on the question of how to secure more orders. Every man 
Who has ever been instrumental in attempting to sell any- 
thing knows that, if quality of goods and ability to fulfil 
the contract satisfactorily ' may be presumed equal, and 
neglecting for the moment the factor of the salesman’s 
personality, the determining factors in securing business 
are :—(1) Price, and (2) delivery. In fact, low price and 
quick delivery will sometimes make & buyer pass | his best 
friend, and give the order to another maker, for goods 
ока to be ‘not quite equal in quality, Provided the 
difference be not too great and obvious. 

To keep up business, then, we must have low prices and 
quick deliveries. Low prices cannot be quoted unless the 
costs of manufacture are low. Short deliveries cannot be 
effected if goods are scarce. Low manufacturing coste are 
dependent, in the main, on low overhead charges ; that is to 
say, on a high load factor in the factory. So that both con- 
siderations, price and delivery, lead us, by the shortest and 
straightest of paths, to the need for production, more pro- 
duction, and still more production. Production means 
cheapness, and cheapness induces demand, and demand 
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produces employment. Scarcity,on the other hand, or ca’ 
canny, or restriction of output, brings about dearness, 
depreases demand, and produces unemployment. Thus we 
are led to the view that national short time is logically 
wrong, and can only be justified as a temporary palliative. 
It involves all the old fallacies about wages funds, limited 
amount of work to go round, and other similar heresies, the 
errors of which have been exposed time after time. If low 
production were the cure for unemoloyment, last year 
should have ended with every man fully employed. Yet 
we know that unemployment is worse to-day than it has 
been for many a long year. The advocacy of restriction of 
output proceeds from the same mental viewpoint that 
favours restriction of the population. If there are too 
many people, say those who hold this view, the earth cannot 
produce enough to support them. The truth is, that the 
more people there are who are willing to work, the better off 
the world is. There are plenty of people willing to draw 
wages, but that is not at all the same thing. 

The policy of restriction of output arises partly from the 
fear of unemployment, and partly from the feeling that 
increased production produces benefits, the greater part of 
which are appropriated by the capitalist employer class. 
It ought to be more generally realised that every man who 
Saves up a pound and buys a share with it is, to that extent, 
а capitalist employer. It was announced at the annual 
general meeting of Messrs. Dorman, Long & Co., Ltd., that 
6 per cent. of the shareholders were members of the staff 
and workpeople, and that they held, among them, some 
4 per cent. of the total capital of the company. Directors’ 
holdings are not included in these figures. Any man who 
wants to secure the profits that fall to the capitalist 
employer ought to buy shares in the company for which he 
works, and so become one himself. Mr. Douglas Vickers 


‘told the general meeting of the shareholders of Messrs. 


Vickers, Ltd., that during the last five years the workpeople 
had had, in remuneration, nine times the amount that had 
been paid out in dividends to the shareholders. "That is to 


` gay, the wages paid were only 10 per cent. less than they 


would have been, had no dividends at all been paid. In 
such а case the fear of unduly benefiting the capitalist 
employer is surely the merest bogey. 

'The fear of unemployment is more serious. Yet we think 
Mr. Clynes hit the nail squarely on the head when he 
pointed to the state of things in the cotton industry, and 
directly contradicted, and proved wrong, those who allege 
that cotton operatives are out of work because they have 
produced too much. They are not out of work for that 
reason, but, because their product costa too much, and because 
would-be buyers have not the means wherewith to purchase 
cotton goods. If the output of cotton goods had been less, 
they would have been still more expensive, во that the 
capacity to purchase would have been lessened, not increased. 
A greater production without a corresponding increase in 
the cost of production would have lessened the price, and 
enabled the demand, which is there all the time, to have 
been, in engineering language, converted from potential 
energy into kinetic energy. 

Production can be, and ought to be, increased to such an 
extent that each industry is able to afford to carry ita own 
unemployment. As we have said before, unemployment 
will then be a direct charge on industry, to be reduced, 
like other direct charges, by successful direction and 
management. 

There is need for production to-day, just as there was 
when the demand was so brisk that salesmanship was at a 
discount, and the capacity of the world for absorption of 
output was thought inexhaustible, together with the ability 
and willingness of the consumer to accept any and every 
kind of passed-on charge. It is necessary to-day to get 
actively after the business, but unless there is going to be 
production, selling efforts will be vain. The two things 


are so intimately bound up together that they cannot exist 


apart. Brisk demand and cheap production are mutually 


interdependent, and this fundamental fact, must, be accepted 
and acknowledged by employers, workers, and purchasers 
alike—for the purchaser has his part to play, as well as 
the others. Timid postponement, holding off for a fall in 
prices, will only damage prosperity, not increase it. What 
is the use of deferring the building of a power station until 
there is no longer в demand ? 

The surest way to produce a slump, and to make it a bad 
one, is to believe that there is going to be a slump, that it is 
going to be a bad one, and that nothing can avert it. As 
was recently pointed out in our columns, even if Europe is 
hopeless at present, because of the international exchange 
situation, there is still the British Empire; and there is 
still America, where the exchange operates to reduce our 
prices as compared with American producers. 

Panic at the present time would be ruinous, and might 
deal the British electrical industry a blow from which it 
would take years to recover. The business is to be had, 
and it can be obtained, if only we use energetic selling 
methods, backed by hard work on the part of all concerned. 


In the daily Press a “© raging, tearing 

The Telephone propaganda is being carried on 

" Ramp." against what is called The Telephone 

Ramp." We hold no brief for the 

British telephone service; years ago we foretold that if 

it were taken out of private hands and entrusted to a 

Government department, it would deteriorate in effi- 

ciency and would result in a financial loss. No prophetic 

powers were needed for that prediction; it was the 
obvious lesson of experience. 

But having resolved upon the nationalisation of the 
telephones, the public has no right or ground for com- 
plaint at the inevitable consequences.  ''Serves you 
jolly well right ’’ is the verdict ot the unbiased observer; 
'* you asked for trouble—now you've got it.“ 

From another point of view also the ‘‘ * Hello’ Hulla- 
baloo, as it is called by the Globe, is misconceived. 
Everyone knows that to-day's equivalent of'a pre-war 
penny is about 23d. The railway penny has been re- 
placed by 1.75d.; the postage penny by 2d. On what 
grounds, then, should the telephone penny be left un- 
disturbed? The annual charge is to be raised from £5 
10s. or £6 10s. to £8 10s., and the charge per message 
from ld. to 14d.—an increase of practically 50 per cent. 
all round. ‘The expenses have increased enormously, and 
the total cost per message in London to-day is 1.75d. 
Flat-rate or ''unlimited "' subscribers paying £20 for 
one line have been able to initiate froin 5,000 to 10,000 
cals а year, costing them, on the basis of the lower 
figure, less than ld. per message. From a selfish point 
of view, it is not surprising that the flat-rate subscriber 
objects to the revision of prices! | 

Let us interpret the present situation by the appli- 
cation of cold common-sense. It simply means that at 
the existing rates telephone subscribers are helped to 
pay for their service out of the pocket of the taxpayer 
to the tune of £2,000,000 a year. If a subsidy to tele- 
phone users is a desirable thing and in the public in- 
terest, let it go on by all means—but let it be clearly 
understood by the public, and let us have no humbug 
about a telephone ramp.” 

That the introduction of Ше new rates has been 
effected without the least regard for tact and sauvity 
is, of course, quite true; but it is the invariable result 
of nationalising a public service, which soon assumes the 
airs of government and turns the right to service into 
à grudging condescension. There is no novelty in that. 
Even in municipal hands, service is apt to be replaced 
by depotism. In 1912 we gave up the right to expect 
an efficient, cheap, reliable, and willing service; but 
some people do not seem to have awakened to the fact yet. 
The only hope for the improvement of the telephone ser- 
vice lies in denationalisation: is it even now too late 
to apply that remedy? 
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COSTING AS APPLIED TO THE ELECTRICAL INDUSTRY. 
By A. CLEGG, A. C. I. S., F. C. W. A. 


Generation Costs—Having dealt with costing in a general 
manner, we will proceed to show how the cost of generation 
is arrived at. e main costs represent coal, wages, water, 
and general stores, but as the з has already written an 


Costing is a very large subject, and it is not proposed to 
enter into the merits or otherwise of all the different 
methods, but simply to give details of a system of costing 
adopted by a company generating and distributing electricity 


in this country. 

In an undertaking furnishing a single product like 
electricity the method of single cost can be adopted, but 
there are generally departments dealing with the wiring of 
consumers’ premises, laying mains, and construction of sub- 
stations to provide for, and we have to adopt the job system 
of costing for these. 

The object of costing, as readers are doubtless aware, in 
the case of electricity, is to ascertain the cost per unit pro- 
daced or sold, to reduce waste in material, time, and stores, 
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Fig. 1—OBVERSE OF TIME CARD. 


and to supply data to the management for fixing the selling 
price. I think it will be agreed that the value of know- 
ledge concerning the working coste of a modern generating 
station cannot be over-estimated, and that with the upward 
tendency of both wages and materials (especially coal, which 
represents 50 per cent. of the costs), it is necessary to have 
а comprehensive system. 

There is one main point to be borne in mind in drawing 
up a system of costing for an electricity undertaking, and 
that is the form of accounts prescribed by the Board of 


Fic. 2.—REvERSE OF TIME CARD. 


article on coal records," giving details of the system of 
keeping them, he does not intend to deal with this item 
hereunder. 

Wages.—There are many time-recording machines on the 
market, each possessing special features. The one used in the 
undertaking with which the author is conversant is a 
* Gledhill-Brook” ; this type is an automatic time card 
recorder, and it was chosen because :—(1) it does not require 
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an attendant to deal with time- keeping; (2) it automatically 
ave to comply with these requirements, it is advisable to records late comers; (3) the whole of the running cest 
have the inain heads as в basis ; further sub-divisions can headings can be printed inside and the employé can allocate 
b made as required, but they will all eventually have to be his own time. The above is an example of a time 
8 back to the Board of Trade headings in the books саг, fig. 1, the reverse side of the card being shown in 
01 account, | | * ELEC. REV., October 8th, 1920/p. 455, 


Trade. As both municipal and company supply authorities 
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fig. 2. It might be mentioned that in order. to е one 
employé booking on or ‘off for ‘another шр, е racks 


_No g are allowed out of the st without a 
Мы which is drawh up in:a very simplé form; the 


containing the cards and the recorder should be near-the . only comment necessary is that only certain authorised 


foreman’s desk or stores office, where they ean,be under con- 
stant supervision. 
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Fig, 5.—GENERATION COST SHEET. 


At the end of the week, the time cards having been 
checked by the foreman and initialed by the station super- 
intendent, are forwarded to the head office, where the wages 
clerk using a calculating machine arrives at the amount 
payable to the employé: This is entered on the pay-roll, 
which is ruled with headings as on the time card ; the 
allocation of the man’s time is, therefore, very simple. In 


Operation Cost Sheet. 
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the following example the headings are reduced to the 
Board of Trade headings, fig. 3. 


Sfores.—It is not intended to enter into details of how 


‚ goods are dealt with when received into the stores, but it 
. may be of interest to give a ruling of the stores ledger, from 
- which it will be seen that provision is made for keeping 


“ maximum " and “ minimum” stocks, fig. 4. 


-pereons are allowed to sign requisitions, and they must also 
fill in the allocation. These allocations are mainly the same 
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as those on the wage card, with the exception of oil, rags, &c. 
The requisitions are priced daily by the stores ledger clerks, 
and entered weekly ou a stores allocation sheet, which is 
signed by the station superintendent. (7 | 
General.—We have now dealt, with wages and stores, and 
it will be seen that the station superintendent has signed both 


record sheeta.at the end of the week, and had an opportunity 
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Fig. 8.—FROoNT SUMMARY SHEET. 


of. criticising them before they reach the cost clerk, It may 
have 1 5 the reader to know what the numbers and 
letters by the side of the allocations on the time card mean ; 
this is simply a short cut in allocating. The first one 
means No. 1 station, the second one means the number in 
the Board of Trade accounts; the staff soon ‘learn these 
by heart, and it is easier to write 1/14 than “repairs 
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baildings, or -1/6D than coal and ash handling." We 
now come to the point where the cost clerk takes hold. 
Each week details under the various headings are tabu- 
lated for wages, petty cash, and stores, and are brought 
forward on to the cost sheet below each month (fig. 5). 
The amounts of coal burnt and water used are estimated, 
and the proportion of salaries and office expenses on genera- 
tion soris arrived at. The same process is gone through 
to arrive at the operation or distribution department's costs 
only, instead of time-cards, as the men are spread over а 
large area, weekly time-sheets are sent in ; the allocations 
of the wages-sheets are different, of course, but follow the 
Board of Trade form with sub-divisions (fig. 6). 

The management cost-sheet is practically all estimated ; 
the basis of estimate is the previous half-year, plus any 
additions which are known to be likely to occur, such as 
general advance of rates, taxes, &c. (fig. 7). $^ d 
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commencement or during the execution of the work the 
quotation shall be increased by the amount of any additional 
cost of material or labour, and of any costs or ‘expenses 
which may be occasioned by carrying out the work.” | 

This atl tends to increase the ‘work of the oost clerk, as 
he must keep note of the date of quotation and order, and, 
if prices have changed, bring the same to the notice of the 
sales superintendent when sending the bill, to see if the 
extra can be charged. | E uL | 

On time and material jobs it has also been found 
advisable to get someone in authority to віри the time- 
sheet on behalf of the consumer, agreeing to the hours 
worked, and a on the time-sheet provides for this. 
When the job is finished, the prime cost-sheets are closed 
апа totalled, submitted’ to the sales superintendent for 
verification, and the bill is sent; the details can then be 
entered inte the works order register, showing the amount 
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When all the above three costa are completed, the 
accounts are transferred to a front summary-sheet (fig. 8). 
` There then remains the amount of revenue from sale of 
energy to be arrived at. Most of the aocounta ёге sent out 
monthly and, therefore, there is very little estimating to do. 
Summary-sheeta are entered up from the accounts rendered, 
amd these süpply information about the units sold under 
various classes, with the revenue therefrom. We have 
still to obtain the estimated interest accrued from loans 
and bank, rentals and sundry receipte, and profit on work 
done and in progress for consumers, interest payable on 
mortgages, preference shares, bank (if overdraft), &c. ; the 
cost is then complete except for technical data, which can 
be obtained from various weekly or monthy reports from 
the generation and distribution departments. 
 Costing—Sales Wiring Department.—The system of 
costing adopted for this class must be “ job costing.” It 
is necessary, therefore, to have a works order book, from 
{ега number is given before a job can be commenced 

. 9). | 9 

The clerk in charge of this work must see that all details 
are in order before the number is given. For instance, if a 
quotation is sent and accepted, he should obtain a copy of 
Ше quotation, and the order from the consumer, and note 
any special terms and the estimated cost of the job. When 
these are all in order he can issue a works order-card 
bearing the number of the job to the wiring department, 
which then proceeds with the job, using the number on 
the time-sheets and material requisition notes. | 

A prime cost-sheet is then made out by the works order 
clerk, on which the whole costs of the various items are 
posted from wages-sheeta, petty-cash vouchera, invoices, and 
stores issues from time to time as the job proceeds. The 
ao sheet is in the above form (fig. 10). It will 

seen that this is split up under headings ; the benefit of 
these is specially noticeable where the quotation is net, plus 
à percentage of profit, because in most cases details have to 
de given, and the material going out at various intervals 
can all be brought together for rendering the account. 


It has been very difficult to quote for jobs except on a 


net cash, plus percentage, basis, owing to the fluctuations 
in the prices of materials and wages, and a clause somewhat 
as follows, is often inserted :— 
“This qnotation is based on the cost of material and 
to-day, but if such cost is increased either before the 


against the estimate, under the headings of wages and 
materials, account number, &c. Prime costs can then be 
filed for future reference, together with a copy of the 
quotation, order, works order card, &c., and the whole 
information can be got from the one source. | 


"THE RATING OF BLECTRICITY SUPPLY 
MEE J "UNDBRTAKINGS. | 


Ат a meeting of the Surveyors’ INSTITUTION, Westminster, 
Mr. H. Stewart Logsdon discussed the subject of Rating, 
as Affected by Recent Legislation," and referred to the Statu- 
tory Undertakings (Temporary Increase of Charges) Act, 1918, 
which applies to electricity, water, and hydraulic power under- 
takings. He said this Act empowered the appropriate Govern- 
ment department to authorise local authorities carrying on 
statutory undertakings to increase their charges by such 
amount, not exceeding 50 per cent. of their statutory maximum 
charge, as would enable the undertaking to be carried on 
without loss. Charges could be increased in the case of other 
statutory undertakings by such amount as would enable the 
payment of three-quarters of the standard or maximum rate 
of dividend (if any) on the ordinary stocks or shares, or three- 
quarters of the pre-war rate of dividend, whichever was lower. 
The value of the properties to which the Act applied (with 
tramway and gas undertakings which had been specally dealt 
with in other Acts of Parliament) had been more directly 
affected by the war than any others, and where no order under 
the Act was in force, their rateable values being based upon 
the accounts, usually proved so low as to result in a large 
decrease in the assessments; indeed, in many cases the rate- 
able value was reduced to a minus quantitv. The chief factors 
which contributed to such a result were (a) The enormous in- 
crease in the tenant’s working expenses, due mainly to the 
great advance in the cost of coal and all management ex- 
penses; (b) the larger share which was given to the hypothe- 
tical tenant as his remuneration. This was based upon a 
percentage of the capital which it would be necessary for him 
to invest to equip the undertaking adequately to enable him 
to work it satisfactorily. Не did not think any convincing 
argument could be raised in support of the view that the 
tenant's share should not be increased, it being obvious that 
a tenant contemplating renting, say, an electricity undertak- 
ing, would find that the equipment constituting the tenant's 
property had risen enormously in cost. The consequent result 
of taking the usually accepted percentage upon this greatly 
increased capital expenditure was to give the tenant a larger 
proportion of the net receipts than in pre-war days. In the 
third place, the cost of repairs, insurance, and renewals of the 
landlord's part of the property also far exceeded any estimate 
based on pre-war prices. The balance of the net receipts (if 
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any), after providing for the tenant's share and the cost of 
the repairs, &c. (statutable deductions), provided the fund out 
of which the rent and rates had to be paid, unless the latter 
had been previously deducted among the working expenses. 
From this it would be seen that if the usual method of valua- 
tion was adopted in future—unless the gross receipts were 
substantially increased—the hypothetical tenant would obtain 
an increased share at the expense of the landlord. In his 
opinion, this was unreasonable, for the landlord’s interest in 
the undertaking had increased in value in the same way as 
the tenant’s, and consequently he should be entitled to a rent 
at least as high as before the war. This was an anomaly 
created by present-day conditions which could not, however, 
disturb the basis of assessment, namely, the rent which a 
tenant would give. The effect of an order under this Act 
to some extent modified this position by partially maintaining 
the rateable value, but his experience was, speaking generally, 
that the increased charges authorised had not been more than 
sufficient to meet the increasing cost of the working expenses, 
which left little, if any, of the increased receipts to affect the 
rateable value. The Act was of temporary duration, and in 
fact, would be in force for a period of two years only after 
the official termination of the war. If the rateable value of 
such undertakings was in future to be calculated on the 
hitherto accepted principles, and produced a satisfactory result, 
а permanent increase in the statutory charges must be autho- 


rised. The post-war conditions had produced many anomalies 
in our existing rating system, and the time had arrived when 
the whole subject should be taken under review, and the law 
and practice amended to meet the requirements of present-day 
and prospective conditions. The method of valuing for rating 
purposes public undertakings such ag electric tramways, rail- 
ways, &c., which were not in existence at the time of the 
passing of the Acts which governed the present-day practice, 
led to many difficulties and unsatisfactory results. The present 
system of leaving the assessments in the hands of the over- 
seers, who were not compelled to make a regular and periodic 
revaluation (except in the Metropolis), was very unsatisfactory. 
In many instances he knew of assessments in force to-day 
which were made very many years ago, when circumstances 
and values were entirely different. It would. in his view, 
арреаг to be of general advantage, and lead to equity of 
agsessment, if it were compulsory for the authorities outside 
London to make a complete and periodic revaluation, similar 
to the quinquennial valuation in London; indeed, there did 
not seem to be any valid reason why the two parts of the 
country should be differently treated. Any revision of the 
rating system would be incomplete which did not provide for 
a uniform method of dealing with machinery in valuing rate- 
able hereditaments which in some parta of England was taken 
into account in estimating rateable value and in others abso- 
lutely ignored. | 


THE PHYSICAL SOCIETY’S EXHIBITION. 


THE eleventh annual exhibition of electrical, optical, 
and other physical apparatus held under the auspices 
of the Physical Society of London and the Optical 
Society was opened at the Imperial College of Science 
and Technology, South Kensington, on the 5th inst., 
and remained open for two days. The attendance 
of visitors was on the whole good, and much interest 
was shown in the various exhibits, some of which were, 
of course, not new, but others have been much improved 
in recent years. The exhibition is always looked for- 
ward to eagerly, inasmuch as it affords an opportunity 
of studying the development that has been made in 
scientific instruments by the leading British manufac- 
turers. 

Some 50 firms exhibited apparatus, and features that 
were specially appreciated were the numerous experi- 
mental demonstrations that were given of the apparatus 
exhibited and the lectures that were delivered ; for in- 
stance, Sir W. H. Bragg. K. B. E., F. R. S., discoursed on 
Sounds in Nature, and Prof. C. R. Darling on 
Some Unusual Surface Tension Phenomena.” Prof. 
C. L. Fortescue and Dr. Bryan demonstrated some uses 
of a thermionic valve, explaining a number of well- 
known circuit arrangements, all the parts of which were 
exposed to view. The apparatus was shown connected 
up for illustrating the effects of “ space charge and 
„Isnturation,“ and for determining quickly the charac- 
teristics of the valves. The use of the valve as both an 
audible and high-frequency generator was demonstrated, 
as well as the “heterodyne "" method of receiving con- 
tinuous-wave signals, and certain other interesting 
phenomena of *' beats.“ 

Messrs. R. W. Paul and F. Twyman demonstrated, 
by interferometry, the distribution of temperature 
around a hot body. The variation of the refractive 
Index in gases being linear with increase of temperature, 
if a hot body be placed in an interferometer of the Hilger 
tvpe, various bands are formed around the body which 
are isotherms. The convection currents in air, from 
electrically-heated wires, were shown both with and 
without раћех. The method of investigation was sug- 
vested by Mr. Cuild.: 

Emeritus Professor Archibald Barr, D.Sc., LL.D., was 
to have lectured on the optophone, an instrument which 
enables the totally blind to read ordinary print. Owing, 
however. to indisposition he was unable to do so, but 
Mr. F. Morrison, his deputy, performed his task ad- 
mirably. 


Following the lecture, Miss Mary Jameson, who has been 
blind froin birth, convincingly demonstrated the possibilities 
of the instrument. She read with accuracy, although she 
had only been using the optophone for about five weeks, lines 
that had been selected ut random from a book, proving that 
the results which may be obtained by the use of the device 
are beyond dispute. Several medical men and eye specialists, 
who have followed the development of the instrument, hold 
the same opinion. For the moment (we hope to furnish tech- 
nical details at а later date) it will suffice to record the main 
principle of the optophone as follows: А beam of light is 
made to traverse a line of printed matter, and 1s retlected 
therefrom on to a selenium cell. The amount of light which 
reaches the cell naturally varies according to whether it is 
reflected from the black type or white background of the 
printed page, and this variation in turn changes the resistance 
of the selenium cell, allowing a larger or smaller current of 
electricity as the case may be to flow through it and actuate 
a pair of telephone receivers worn by the operator. The sound 
heard in the telephone receivers by the user is in the form 
of a musical note, and with practice the motif of different 
letters, and indeed of complete words, can be easily differ- 
entiated. Dr. E. E. Fourniet d'Albe was the inventor of the 
instrument. | 

THe Hewittic ELECTRIC Co., Lro. (formerly the Westing- 
house Cooper-Hewitt Co., Ltd.), had a " brilliant ’’ display 
of applications of the mercury vapour are. A small rectifier 
converting single-phase a.c. at 110 volts into d.c. at 120 volts 
was employed to supply energy to a spherical medical lamp 
outfit for the treatment of skin diseases, wounds, &c., by 
ultra-violet light. The efficiency and convenience of this 
method of rectifying alternating current was amply demon- 
strated, a notable feature being the silent operation of the 
apparatus. Ihe rectifying bulb is fixed at the back of the 
control panel, and the starting resistance and other acces- 
sories are grouped with it. The bulb being in the operating 
circuit, it is essential that it should always be delivering energy 
if the arc is to be maintained. If the demand is an intermit- 
tent one as, for example, in a spark coil, a shunt of sufficient 
value must be connected in circuit. A shunt is also necessary 
to start the bulb against a counter e.m.f. as in battery charg- 
ing. Immediately the bulb is in operation the shunt is cut 
out automatically or by hand. A practically constant output 
efficiency of 85 per cent. is obtained at 220 volts from one- 
quarter to full load. А special tvpe of rectifier has been intro- 
duced by the company for the requirements of kinemas. This 
automatically comes into operation when the carbons of the 
projecting are are brought into contact. Another device ex- 
hibited by the firm was a stationary type tracing printing 
machine in which two powerful mercury lamps about 5 ft. in 
length supply the light, the cylinder of the machine being of 
lead glass to prevent injury to the eves of {һе operator. Other 
exhibits were photographic lamps for use in kinematograph 
studios апа enlarging outfits. 

Messrs. Н. TiNstEY & Co. exhibited a very varied collec- 
tion of instruments, including un artificial track-eircuit in 
operation; a self and mutual inductance standard constructed 
according to principles laid down by the United States Bureau 
of Standards; Tinsley's vernier potentiometer, described in 
our issue of October Ist. 1920 (p. 427); and a thermo-electric 
compensating potentiometer, the first of its type to be 
made in this country, Which instrument has a range of from 
1 to 10,000 microvolts; a current regulator for use with the 
last-named instrument; tuning fork stroboscope, an instru- 
ment which measures speeds by means of a rotating disk and а 
constant periodic charge through & neon tube, which discharge 
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is obtained through an induction coil whose primary is excited 
by the current passing through a contact on the tuning fork; 
а double Kelvin bridge with standards; an automatic wireless 
transmitter for aeroplanes, which we have already described, 
jn which а commutator with a series of Morse signals is driven 
by clockwork in such a manner that any particular message 
is transmitted by moving a lever; and a number of Wheat- 
stone bridges, &c. 


Mr. F. Harrison GLEW demonstrated radio-activity, and 
showed his radium applicators which are prepared with special 
composition ; the latter is claimed to be unalterable by radium 
and, therefore, does not need to be re-made like ordinary 
varnish applicators. 


MancoNI's WIRELESS TELEGRAPH Co., Ltp., had on view the 
No. lla marine direction finder which embodies the new 
“sense device. Formerly the direction finder gave the bear- 
ing of a transmitting station only, i.e., it did not show whether 
that bearing of the observed station was, say, aft or for- 
ward of the vessel taking the observation. The new 
"sense " device gives this information with certainty, the 
result being achieved by superimposing an open aerial upon 
the ordinary direction-finding aerial. The two minimum 
points on the scale are first ascertained in the usual manner, 
after whieh the open aerial is superimposed (with the addition 
of a resistance in the circuit to overcome the wiping out 
effect) which makes it possible to determine which of the two 
bearings given is the true one. The four-electrode valve ampli- 
fying detector was specially designed for use on board ship 
where the cost of installation and maintenance must be re- 
duced to a minimum. The chief feature is the employment 
of a single valve of а new type, having four electrodes and 
performing the function of three separate valves, viz., high 
frequency amplification, rectification and low frequency or note 
magnification. 


Tae Epison Swan ELECTRIC Co., LTD., exhibited a number 
of its Pointolite lamps, which were fully described in 
our issue of January 2nd, 1920 (p. 9). These have been de- 
veloped in both directions there now being sizes of 30 c.p. and 
4000 c.p. The 30-c.p. size (fig. 1) which is produced at a very 
low cost, takes а current of .45 amp., and has been brought 
forward principally for employment with reflecting galvano- 
meters. The 4,000-c.p. size has been designed principally for 
kinema projection work, giving out a very long and cool high- 
power beam. In the pyrometric type exhibited, the tempera- 


Fic. 1.—30 C. p. 
" POINTOLITE ”’ 
LAMP. 


ret the positive electrode may be varied between 1,200 and 
with thas C. The standard pattern of resistance employed 
fra 1004 lamps is capable of being used on all d.c. voltages 
x | to 250. А two-pin plug is used in connection with 
andi pairs of holes to obtain the correct resistance corre- 
ка Bon „ qupored which is . on a 
„ 2 shows a c. p. ; rough а 

standard uid c.p. lamp connecte g 
е Watson & Sons (Enecrro-Mepicat), Lb., dis- 
: yed a number of examples of high-pressure and X-ray 
bs А sphere-gap voltmeter graduated in kilovolts 
д ао лев was shown. This instrument is provided with 
in a ely constr ucted spheres of 10 cm. diameter, and is useful 
ad ш with h.p. transformers and induction coils for 
1 The Sonic bedside X-rays outfit was exhibited. 
deu. a Very compact set consisting of a static oil-immersed 
SHORE operating from an ordinary a.c. supply. А 
ree the necessity of providing a rotating rectifying device. 
н the he 18 made on the secondary winding of the transformer 
plete е heating circuit of the tube. The whole outfit is com- 
m one unit, and mounted оп a small cabinet, on castor 


де self-rectifying radiator tube is employed which obvi- | 


wheels, which contains the transformer. The energy is 
switched on and off by means of a foot switch or a pear switch. 
Another exhibit was a boiling X-ray tube for deep therapy 
treatment, that is, treatment with hard radiations. A Sunic " 
X-ray group with kenetron valve and a heavy-discharge type 
induction coil with a Dreadnought mercury interrupter was 
also shown. In addition to these there appeared a diathermy 
apparatus for raising the internal temperature of the human 
body. Two types of electrodes were shown, those for penetra- 
tion and others for surgical treatment. 


Mr. J. Sr. V. PrETTS exhibited the new Davis-Pletts slide 
rule, of which he is the patentee; it is manufactured by 
Messrs. John Davis & Son (Derby), Ltd., and presents some 
remarkable features. For one thing, it is entirely British 
made—and reflects credit on the makers. Its chief recom- 
mendation, however, is its greatly extended scope of applica- 
tion, which should render it especially useful to electrical en- 
gineers dealing with telephonic and wireless telegraphic 
formule, long overhead transmission lines, and other 
subjects involving the use of exponential or hyperbolic 
functions. The log-log scale, and its reciprocal scale, are 
placed respectively along the upper and lower edges of the 
face of the rule, and are related to the upper log scale in 
such a way that the numbers on the latter are«the common 
logarithms of the numbers opposite them on the former; by 
this means the non-recurring log-log scales can be indefinitely 
extended. Further, scales are provided on the slide for all the 
ordinary exponential, circular, and hyperbolic functions, ar- 
ranged to read on the same log scale, so that the product or 
ratio of any such functions can be obtained. All such com- 
pound functions ав e* sin a and log a cosh z can be obtained 
with a single setting of the slide and cursor, and every com- 
bination of the various functions is obtainable with two or 
more settings. The numerous scales have been ingeniously 
packed into the available space, and the scope of the new rule 
is astonishing; it should greatly shorten a class of calculations 
which are very tedious, and liable to error, when made by 
the usual methods. 


Messrs. EVERSHED & VIGNOLES, Ілтр., had an extensive show ` 
of measuring instruments of many types, including a number 
of their well-known '' Megger testing sets of different pat- 
terns, voltmeters, ammeters, &c. A "'Dionic " water tester 
was exhibited. This is an improved form of the well-known 
apparatus for detecting and measuring traces of impurity in 
water so minute as to escape chemical analysis. 
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RESISTANCE. 


The complete apparatus is shown in fig. 3, where d is a 
glass tube to contain the water under test, and А and B are 
the electrodes connected to a direct-reading conductivity meter 
M, and a continuous-current hand-driven dynamo в. The 
thermometer T measures the temperature of the water under 
test, and is capable of being lowered or raised in the water 
so altering the effective cross area of the liquid path. This 
thermometer is supported in a sliding holder L which moves in 
guides H H, and which carries an index 1 ranging over a scale 
J calibrated in degrees Centigrade. After the water to be tested 
has been poured into the funnel F has filled the tube c, the 
reading on the thermometer is noted, and its sliding holder 
is moved until the reading of the index 1 on the scale J cor- 
responds with the thermometer reading. This operation com- 
pensates for the change of conductivity due to temperature, 
and the reading given on the dial of the meter M is the con- 
ductivity of the water at 90 deg. C. By turning the handle 
w of the dynamo, a current is generated which traverses the 
meter and the water in the conductivity tube 6. The pointer 
of the meter is deflected, and comes to rest at some point upon 
the scale which directly indicates the conductivity of the water 
in the tube corrected to 20 deg. C. The test-is»completed as 
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soon as the pointer has come to rest, that is to say, in two 
or three seconds. ИТ | | un 

[һе conductivity meter measures directly, and without calcu- 
lation, the conductivity of any electrolytic solntion in the tube 
to which it may be connected. The indication is given by 
an index which ranges over an engraved scale, graduated in 
units of conductivity. The unit is the reciprocal of опе 
megohm. In the conductivity meter for dilute solutions the 
scale extends from zero up to 2,000 units. | 

е tube is so constructed that by pouring water into the 

funnel F, and allowing it to overflow through the outlet pipe 
0. every part of the tube is thoroughly washed out. A drain 
pipe D of pure rubber is provided at the bottom for the purpose 
of а off the contents at the conclusion of a test. 

Among the uses to which this apparatus may be put are the 
testing for leakage of cooling water into a surface condenser ; 
boiler priming; measurement of '' hardness of water; ascer- 
taining the correct proportion of quicklime to be added in 
* softening ’’ water; testing water supplies or river water, &c. 

Needham’s '' Pulsator " system of speed control was demon- 
strated by means of a small motor and sliding resistance 
representing the engines of a boat. The apparatus is designed 
to aceurately measure and control the speed of engines by an 
absolutely new method. The system depends for the constancy 
of its indications upon an electrical condenser and a non- 
inductive resistance. Its action is analogous to the operation 
of a Wheatstone bridge, giting a wide range and great accu- 
racy: The essential instruments of the system comprise а 
rheostat serving either as a speed transmitter or meter, or 
both; a Pulsator " driven by the engine whose speed is to 
be measured or controlled; and balance indicators showing 
when the Pulsntor' is revolving at a speed corresponding 
to the position of a contactor on the rheostat. The speed 
transmitter in the case of a ship is mounted on the bridge with 
one of the balance indicators immediately adjacent. The other 
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indicator is mounted in the engine room. The instruments 
are connected up by suitable wires, and can be operated from 
an ordinary lighting circuit. The action of the apparatus in 
speed-controlling is as follows: The transmitter, which has 
а dial graduated in revolutions per minute, is set to the desired 
speed, and the pointers of both indicators will then deflect to 
indicate either “© reduce ’’ or ' increase," depending upon the 
nature of the change being effected. The engineer will then 
adjust the speed gradually until the pointer of his indicator 
comes to rest at " Steady," showing that the signalled о 
has been attained. The bridge indicator reaches its “ steady“ 
position simultaneously. Jn measuring speed the dial of the 
meter is moved until the indicator registers“ steady,“ when 
the reading in r.p.m. can be taken. | 

The high-pressure d.e. motor-generator set exhibited by the 
firm at last year's exhibition has been considerably improved. 
As noted in our issue of January 16th, 1920 (p. 89), the set 
was then designed to give an output of 15 mA at 5,000 volts 
bv means of three small magneto-generators in series on one 
side of the motor. The number of generators has now been 
increased to six, three on each side of the motor, and the same 
current output is ortiined, but at a pressure of 12,000 volts. 
The design of the generator is such that the terminal e.m.f. 
is practically free from ripple. The firm demonstrated the 
apparatus with a cestode ray tube to show some of the pos- 
sivilities of the cai"ode ray method of investigating rapid 
changes of current. 

Tur, Mancoxi-OsnaM. VALVE Co., Тлр., showed a selection of 
various tv pes | sizes of transforming, receiving, amplifying, 

ectifving valves. 

я (To be continued.) 
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AN "BLECTRO-MEDICAL EXHIBITION. | 


IN res 


ponse to an invitation from THE EDISON Swan ELECTRIC 
Co., LTD., we visited a few days ago the showroom extension 
recently opened at 123, Queen Victoria Street, E.C. 4, for the 
display of electro-medical apparatus. 

The production of X-ray apparatus by this firm is a recent 
innovation, but its efficiency and general appearance make 
it apparent that Ediswan " radiographic outfits will soon 
be well known. The exhibit inspected was a complete unit 
for an operating table measuring about 7 ft. by 3 ft. The 
table itself 18 well constructed, the upper part being of three- 
ply wood combining elasticity with strength. The X-ray tube 
carriage is fitted with ball bearings, and is easily moved to 
any position beneath the table. A useful device embodied in 
the carriage is a * periscope.’ The side of the tube 
container has a lead glass window through which the image 
of the tube is reflected on to a mirror fixed to the inside of a 
shutter in the side of the carriage. This facilitates inspection 
with no risk of injury from the rays. The induction coil 
employed is the ''jointless section heavy-discharge type 
wound to give as little reverse current as possible. 'The in- 
sulation is principally paper, instead of wax, making the coil 
suitable for use in hot climates. Each section of the coil is 
one wire thick, the wire being wound on paper disks jn op- 
posite directions for each alternate disk. A special coil for 


low-voltage work is also manufactured by the firm, primarily 
to meet the requirements of medical men who do not possess 
an electricity supply.. This may be used in conjunction with 
" Ediswan-Acme " large capacity accumulators, which are 
made up in 12-volt units, each mounted in a wooden container, 
highly finished, and fitted with a carrying strap. These are 
supplied in two capacities, viz., 44 amp.-hour and 66 amp. 


Fic. 1.— PREMIER " [NTERRUPTER WITH MECHANICAL RECTIFIER. 


hour. The coil is fitted with a high-speed hammer break, and 
is made in three sizes to give 10-in., 12-in., or 14-1п. sparks. 
The Premier continuous current interrupter fitted in the 
exhibited set is a coal-gas turbine interrupter, the internal 
parts of which are substantially built of cast iron. This type 
is not allected by mercury and does not burn. The only atten- 
tion required is the replenishment of the mercury at two- or 
three-month intervals, and the oiling of the motor and main 
spindle bearings. The mechanical rectifier in use with this 
interrupter is based on the type patented by Mr. Leshe Miller. 
A.M.LE.E. In this rectifier the reverse of the induction coil, 
due to the “make " of the primary circuit, is stopped by à 
revolving disk of insulating material. The periphery of this 
disk is perforated at the correct intervals, allowing only the 
useful current to pass to the X-ray tube. Mica disks were 
originally used, but owing to the difficulty experienced in 
obtaining large disks of this material “ paxolin ° is now 
employed, and has proved an efficient. substitute. The inter- 
rupter and rectifier are enclosed in a sound-proof cupboard, 
as shown in fig. 1. Another type of interrupter produced by 
the firm consists of a pear-shaped steel bowl mounted ver- 
tically above a small motor, to the armature of which it 18 
attached. Inside the bowl is placed a small quantity of mer- 
cury which, by centrifugal force, travels up the side until it 
reaches the greatest diameter where it is received by a groove, 
and forms a complete rotating ring inside the bowl On 3 
vertical spindle in the inside of the bowl a fibre wheel revolv- 
ing on ball bearings is fitted, slightly out of centre, во tha 
its edge engages with the mercury ring and is rotated by it. 
A copper segment is fitted across the fibre wheel which cuts їп 
at intervals, allowing a momentary current to pass. The 
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rapidity of interruptions approximates to that of the electro- 
lytic interrupter, and is obtained without gearing and with 
the motor running at its normal speed. Ten thousand inter- 
ruptions per minute are obtainable with this device. The 
dielectric usgd is paraffin oil which is separated from the 
mercury by centrifugal action. On the Premier“ a. c. inter- 
rupter а synchronous motor is fitted; electrolytic interrupters 
are also included among the products of the company. The 
switchboard used in conjunction with the apparatus may be 
either of the wall or trolley patterns. The wall type is shown 
in fig. 2. This is a highly finished, black-enamelled board 
behind which the necessary resistances are fitted. These re- 
sistances. аге wound on hollow insulating tubes, which allow 
a rapid dissipation of heat and prevent the spirals sagging if 
ара: The ammeter is graduated from zero to 12 mA, 
and by means of the multiple contact switch the current pass- 
ing through the tube can be gradually increased from less than 
1 mÀ to the maximum capacity of the coil. The centre of 
tbe board 1в oceupied by a fine-wire resistance with a sliding 
contact giving & fine speed adjustment for the motor of the 
interrupter. Separate tumbler switches are provided for в 
pilot lamp, the motor, And the coil. 
swituh ‘with a quick breaking action is provided in addition. 
The trolley. pattern &witchboard is similar in design, but is 
also fitted with a special quick-break double-pole switch. The 
board is mounted on a strong trolley fitted with rubber-tired 
castors, The Ediswan X-ray tube stand is a highly 
finished piece of work with adjustments for height and lateral 
and vertical angles. The tube container is of lead-lined wood 
with a lead glass inspection window. 


Fig 2.—X-RAY SWITCHBOARD. 


' 


In addition to- the X-ray apparatus the showroom contains 


з wide range of other -electro-medical devices. One of these 
is the radiant heat bath, in which are fitted six carbon fila- 
ment lamps. The cage is of heat-insulated wood, and is so 
constructed ns to fi& many parts of the human body. The 
eat given out is stated to be very effective in cases of rheuma- 
Usm, d. Small baths mounted on insulated stands, fitted 
With electrodes on each side are shown. Many 1 gal- 
тапіс and faradic batteries are included in the display. The 
Universa! earth-free machine is а set devised to meet a 
number of electro- medical requirements. The current is 
supplied by a small double-wound motor driven from an 
ordinary lighting circuit. The machine can be connected 
UP in different ways to supply galvanic or faradic currents, 
lo operate a small inspection lamp, or to provide the heating 
current to a cautery’ needle. By means of an eccentric and 
plunger fitted tó the motor shaft, an interrupted current can 
supplied, through. a water resistance, to cause alternate 
intrattien; and, expansion. of the muscles. The motor may 
also be uded to drive a vibrator for massage treatment through 
a flexible shaft. : Very effective results may be obtained with 
2: company’s portable high-frequency sets, which are mar- 
bip of compattness. These are constructed for connection 
оз lighting eircnit, they weigh only 10 lb. each, and measure 
in. by 7} in. by 94 in. The accessories comprise a handle, 
паз electrode, rake’ electrode (for treatment of the hair), 
райпо (whieh, it is claimed, banishes insomnia). 
though not strictly electro-medical, the Ediswan 


For the last a pedal 


“ Saloon hair dryer is worthy of mention. This consists 
of a small motor and fan, with a heating element (400 watts) 
which may either be fitted to the air nozzle or in the end of 
an aluminium flexible tube. The whole of the machiné is 
light enough for application by hand, but a heavy metal base 
is also supplied. s NR 
Our readers, who are already acquainted with. ће multi- 
farious activities of the Edison-Swan Co.,will find it worth 
their while to visit the showrooms to view this very excellent 
exhibition of the company's developments in а new field. 


ELECTRICITY AND AGRICULTURE. 


THE tenth report of the Development Commissioners for the 
year ended March 3186 last has been. published. recently: by 
Н.М. Stationery Office (price 2s. net). This is a voluminous 
publication dealing with a wide field of research and practice 
in the realms of agriculture, stock breeding, rural transport, 
harbour improvements, fisheries, &c. Electricity has played but 
a small part in the work of the Commissioners, but one or two 
points of interest to electrical people are recorded. Dealing 
with transport in rural distriets, the report states that this 
function has now been transferred to the Ministry of Trans- 
port, but the Commissioners express regret that while these 
questions remained within their reference they were unable 
to recommend the Treasury to approve more than а small 
fraction of the applications submitted to them. This was not 
owing to intrinsic defects in the schemes, most of which were 
for making or extending light railways, but to the stipulation 
in the Development Act which forbade advances from the fund 
to an association of persons or a company trading for profit. 
As no alternative agencies offered themselves, or could be 
found for undertaking the development of rural transport, 
the Commissioners found themselves powerless to make re- 
commendations to the Treasury. The one exception—that of 
the Brandsby Light Railway—was a case where the promoters, 
the local landowners, were prepared to agree to conditions 
which satisfied the Law Officers of the Crown that no profits 
could possibly accrue to any one—a criterion that not un- 
naturally failed to recommend itself to the other applicants 
with whom the Commissioners negotiated over a period ‘of 
years. 2 TE Pd 

It is interesting to note that experiments in electro-cul- 
ture, carried out by the Commissioners, have met with success, 
although previously it was thought that the benefits of elec- 
tricity in this direction were, at the best, doubtful. The 
effects of high-pressure electrical discharges upon the wth 
of crops were tested in the following manner: ires 
were stretched above the crop and charged to а potential 
of about 50,000 volts, with the result that a small current 
passed through the air to the crop below. The most strikinz 
point about the majority of earlier experiments of this nature 
is the neglect of measurements of the current used, and on 
this account one electro-culture experiment could not be 
compared with another, and there was no certainty whether 
too much or too little discharge had been allowed to take place. 
To test the action of the current and to fill this serious gap 
there were started a series of plot experiments in different 
parts of the country. a series of pot experiments, and‘ also 
laboratory experiments with single seedlings. In all these 
experiments careful measurements were made of the current 
supplied, and special experiments were directed to the de- 
termination of the maximum and minimum current which 
could be used. The plot and pot experiments have now been 
continued for a number of years, and converging evidence 
from the field and from the laboratory indicates very ‘clearly 
that by such treatment the growth of a cereal crop can be 
markedly increased. Differences as high as 50 per cent., 88 
per cent., and 35 per cent. in favour of the electrified areas 
have been observed in a number of cases. It has furfher 
been shown that the plants are sensitive to a very small 
current, so it is easy to give a discharge which reduces, in- 
stead of increasing. growth. The amount of electric energy 
supplied to the individual plant is exceedingly small. for: the 
total energy supplied per acre is only as much as that re- 
quired for a:50 candle-power. lamp.. Tf the cost of the installa- 
tion required to produce and distribute electricity in actual 
agricultural practice can be kept low, a new method is 
available for increasing the yield of crops. 

The report makes reference to schemes for supplving electric 
power to farms. citing as an exemplarv scheme the Hereford 
Corporation's wide activities in this direction, referred to in 
previous numbers of the Errcrmican REVIEW. Mention is 
made of a grant to the Chester Corporation for a survey of 
the water power of the river Dee. the result of which was 
very promising. | 8 


French Lamp Exports. — According to statistics published 
in the Bulletin of the French Chamber of Commerce in Turin, 
France exported to Italy during the period from January Ist to 
March 3lat, 1920, 3,731.000 glow lamps, worth 605,850 lire. For 
the year these figures would represent, roughly, 6,924,000 lamps, 
valued at 2,123,000 fr, | mu | 
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THE PROPOSED ENGINEERS’ CLUB. 


* 


AN earnest endeavour is being made to found an Engineers’ 
Club in London. The idea is a very excellent one, and it 
ought to be carried out on the broadest possible lines. The 
term Engineer should be made elastic, and should include 
those who, in the words of the charter of the Institution of 
Civil Engineers, turn the great forces of nature to the use and 
convenience of man. A club catering more or less for engineers 
has been tried on one or two occasions, and has not matured 
satisfactorily; what should be attempted now is an Engineers' 
Club in the widest sense, domiciled in London, with a mem- 
bership obtained not from London alone, but from the pro- 
vinces and our overseas Dominions. 

The provision of à common ground, free from all political 
bias, where engineering thought can find a congenial atino- 
sphere, must be of inestimable value to the development of a 
profession and industry on which largely depend the safety 
and well-being of our Empire. If we want to listen to à paper 
on Taxation in the year 2021," or on The propelling ma- 
chinery of Noah's Ark in в.с. 0000," why should there not be 
& common meeting-place where we could dine in comfort 
before the debate, and wipe away all asperities when it was 
over in a sociable smoke and drink together? 

Nothing can help engineering—the one great constructive 
force to-day, as it was yesterday and will be for all time— 
more than a gathering together of its vital component parts 
on the lines indicated above. Such a club, where members 
from the provinces and overseas could find а home, would pro- 
vide the means. À 

It is impossible to look upon the financial aspect of such a 
venture with pre-war eyes. A subscription which might have 
been ample six years ago, owing to enhanced values, must 
now be more than doubled. An Engineers’ Club in London 

should not be started with less than 1,000 original members, 
at an annual subscription of, say, ten guineas. 

The scheme for the financing of an enterprise of this kind 
must receive close attention at a later date, and due regard 
must, of course, be paid to favourable terms for provincial 
and overseas members. The difficulties are fully realised, but 
are believed to be not insurmountable. To make the Club a 
success it must be run as a club, and not as a glorified saloon 
bar. The latter course ha$ been adopted by certain clubs in 
London to-day. 

The Club should aim at giving the best service possible at 
the lowest cost. It should be a club established for the benefit 
and advantage of its members, run on co-operative lines, and 
not a camouflaged hotel worked for the sake of profit. Four 
things are essential to bring about the end in view: First, the 
assurance of the morál support of all engineering interests; 
secondly, the necessary financial support; thirdly, the setting 
up of a really strong and representative honorary committee, 
composed of men who would give a large amount of time, 
trouble, and attention to the formation and conduct of the 
Club; and, fourthly, the finding of a man of experience who 
could run such a club economically and successfully. No 
amateur, however good, could fill the bill. The Club would 
need the best that inoney could buy; a full-time man of great 
experience in management, buying and catering, of long and 
varied knowledge of club management, and a gentleman—in 
the best meaning of the word— would be essential. | 

There should be a generous bedroom accommodation, for 
the country membership will be large; and for the same reason 
it might be well to have a linking-up arrangement with the 
Engineers’ Clubs in Manchester and Birmingham. | 

We are glad to announce that a strong preliminary com- 
mittee, comprising prominent men in the civil, mechanical, 
electrical, gas. transport, iron and steel, shipbuilding, and 
other branches of engineering is being formed, in order to 

xplore the possibilities. 

ES it 18 vitally important for the framers of a scheme to 

have some idea of the magnitude of the probable membership, 
readers who are in favour of such a club are invited to send 
their names either to the offices of this paper or to Mr. 
Edmund L. Hill (Secretary of the Federation of British In- 
dustries), 39, St. James's Street, S. W. 1, who has kindly con- 
sented to act pro tem. as honorary secretary to the committee. 


Report on Air Ministry Competitions.—Tbe Report upon 
the competitions between various types of aeroplanes and 
'" amphibians " which took place during August and Septem- 
ber last says @ great deal with regard to points in design mak- 
ing for safety and comfort. It is noted with satisfaction that 
very few items of equipment of foreign make were utilised 
by competitors, and these were practically confined to petrol 
gauges. The magnetos fitted were all of British design and 
manufacture, and the Report states: ^" While there is little 
doubt but that when a few mechanical details have heen im- 
proved, the British magneto wall he the best in the world, 
the resulta of the competitions show that the British magneto 
manufacturers are now abreast of any of their foreign rivals. 


LEGAL. 


ELECTRICITY OBTAINED BY FRAUD. 


AT Old Street Police Court, S. D. Goldberg was summoned 
for unlawfully causing to be laid electric lines to communicate 
with an electric line belonging to the Stepney Borough Council 
on or about November 8th, and, further, fraudulently abstract- 
ing, consuming, and using electricity, the property of the 
Borough Council. 

Mr. G. Н. YowunG, prosecuting, said defendant and two 
others made application to the Council in writing to be sup- 
plied with electricity for certain premises to be converted by 
the defendant into a billiard saloon. An inspector from the 


Council. who went for the purpose of removing a meter 


board, discovered that two wires had been connected with the 
wire belonging to the Council, and with four lamps, in such 
a way that the electricity passing through did not go through 
the meter. The electrician said it was done by Mr. Goldberg's 
orders. Defendant was seen afterwards, and said the lamps 
had only been on for an hour or two, and if there was any- 
thing to pay, he was willing to pay it. 

DEFENDANT said his electrician did it, but he (defendant) was 
liable as he employed him. It was only a temporary connec- 
tion, for three-quarters of an hour. 

Mr. CLARRR НАШ, said he was sorry his power to fine was 
limited to £5 in each case, because he thought it was a gross 
fraud. Defendant would be fined £5 and £2 2s. costs on each 
of the two summonses.—Bethnal Green News. 


THEFT. 


Harry Risley, 34, electrician, employed at Bellamy’s Wharf, 
was sentenced to three months’ imprisonment with hard labour 
at the Tower Bridge Police Court on January 6th, for stealing 
goods valued at £243.—The Times. 


CORRESPONDENCE. 


Lstters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week, should forward their communi- 
cations at the earliest possible moment, No letter oan be published 
unless we have the writer's name and address in our possession, 


The Cost of Living on the Gold Coast. 


In the current issue of the ELECTRICAL, Review a letter 
appears from Phone Engineer asking for particulars of 
life on the Gold Coast. I have spent five and a half out of the 
past six years there. The climate, as is generally known, 1s 
not healthy for Europeans, but if ordinary care is taken 1t 15 
not as black as sometimes painted. It is very damp ali the 
year round, and produces a good crop of rheumatism and 
kindred complaints. The heat is not as great as in India or 


"Egypt during the day owing to the moisture, but the nights 


are hot as a rule. The average temperature is about 90 deg. 
Malaria is very prevalent, but not serious provided it is not 
taken too lightly and quinine is taken regularly. 

The cost of living is high compared to that at home. Bunga- 
lows are usually provided free for a single man, m which case. 
including a cook, steward, boy's washing, &c., the cost per 
month will come out at about £15 to £20, according to the 
style of living. The food very much depends upon the dis- 
trict Where one is situated. If on the railway, a seaport, or 
near either, fresh meat can usually be obtained of a greater 
or lesser degree of toughness at about 28. 6d. per lb. Chickens 
are generally plentiful, as are also eggs and fruit. Tinned 
goods form a great part of the European's diet—bacon, vege- 
tables, &c., which can be obtained from any of the numerous 
traders’ stores in the colony. Clothing. generally speaking, 18 
dear, and a sufficient supply to last the tour should be taken 
from home. If Phone Engineer is considering going out 
to the Coast I should be pleased to give him any more 

articulars he may require. 
particulars he y req Mine Engineer. 

January 8th, 1921. 


[We are much obliged to our correspondent for these useful 
particulars, and for his offer to give further information. 
Letters addressed to this office will be forwarded to him.— 
Eps. Exec, Rev.] 


A Generator Problem. 


In further reply to ‘ Wireman,” I should like to suggest 
that in addition to testing the voltage across the shunt b 
he should also test which is the positive and which 18 15 
negative shunt lead. He should also ascertain which 18 5 
positive and which the negative machine terminal. This ? 
can easily do by means of a polarised voltmeter. Tf the volt 
meter indicates that the voltage across the shunt field 18 less 
than that across the machine terminals, the machine will run 
self-exciting if the positive field lead is connected. to the posi- 


tive terminal and the negative lead to the negative terminal. 


If the field leads are connected up in the reverse way, the 
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machine will not build up, because the voltage generated by the 
residual magnetism will send a current through the field wirid- 
ings in such a direction as to oppose and destroy the residual 
magnetism, no matter what polarity it may have. 

It does not necessarily follow that because a shunt-wound 
machine runs as a motor it will also run as a self-exciting 
generator without altering the connections. It will only do 
ко on condition that the direction of rotation is that suitable 
for the conditions obtaining. If the machine in question 
proves to be designed for separate excitation from a 480-V 
supply, the reason for not building up as a shunt generator is 
obvious. If connected to a supply, as а shunt motor, it would 
certainly run, but at a dangerously high speed owing to the 
weak field. 

I do not quite follow ‘‘ Wireman's explanation of series 
and compound connections. It would have been better had he 
given а sketch of arrangement. The compound winding will 
perform its function of regulating the voltage according to load, 
whether the generator is self-exciting or not. 


T. A. Robertson. 


» 


Glasgow. 
January 8th, 1991. 


, 


Referring to Wireman's correspondence of the Ist inst., 
in connection with the above, I am of the opinion that the 
machine referred to is a compound-wound interpole generator. 
and that the compound winding mentioned by him is actually 
the interpole winding. 

If ‘‘ Wireman ” cares to get in touch with me direct, I shall 

he pleased to give him any assistance I can in the matter. 


C. A. Besley. 
30, Newfoundland Road, Cardiff. 
January 8th, 1921. 


Excessive Charges for Service. 


In reply to an application for a ten-point installation of 
electric light in a small villa about 90 ft. back from a road 
in which mains are already laid, the electrical engineer of an 
Urban District Council recently quoted a price of £15, for 
installation charges. 

Together with the cost of wiring, the whole installation 
would have cost about £41, which is quite prohibitive for 
houses of this class, and if similar charges are being made 
throughout the country the immediate future of electric light- 
ing would seem to be very gloomy. 

Ав is most common with public authorities, the letter was 
abrupt to the verge of rudeness, the applicant being informed 
that if he decided ‘‘ to adopt electric lighting this sum, in 
accordance with the instructions of the Council, must be paid 
before the work could be put in hand.“ 

Tt is hardly necessary to say that the applicant did not 
decide to adopt electric lighting. x 


January 10th, 1921. 


[According to the Electric Lighting (Clauses) Act, 1899, the 
undertakers can only charge for so much of the service line 
as may be laid upon the property of the consumer, if the 
premises are within 60 ft. of a distributing main.—Eps. 
Erre. Rev. J 


German Competition in the Electrical Trades. 


We regret that W. Н. M.,“ in his effort to avoid person- 
alities, should have so poor an opinion of our knowledge of 
economics. А blow at one's little hobbies is alwavs the most 
unkindest cut of all, but we take comfort in that '' as yet." 

f we understand your correspondent aright, he suggests 
that our determination not to buy German machinery is 
causing more unemployment in this country. Let us see where 
this leads us. We refuse to buy from Germany, and for the 
sake of the argument, cannot, or will not, purchase machinery 
of other foreign origin. We, therefore, in order to keep our 
business going. buy the machinery from British manuf»e- 
turers, and so we increase unemployment, which, as Euclid 
would say. is absurd. 

ere is a certain kind of cane used by chairmakers in this 
country, which, we understand, grows onlv in Germany. Tf 
We were chairmakers, and refused to buy this cane, we should. 
undoubtedly. increase unemployment. “ W. Н. M." will 
readily see the difference in these two cases. 
ae will do our best to reply to your correspondent’s ques- 

8. 

l. Germany does not intend to рау her war debts, but. if 
forced to do so, can pav with the wealth produced by her 
acriculture, her mines, her manufacturing industries, and bo 
the profits made in trading with those neutral countries which 

ave heen enriched by the war. 
| ~ les, and the greater the quantity sent over here, the 
Ager the number of British factories which will close down. 

„ We never mentioned the word “rings” in our letter. 

ings can either increase the prosperity of a country or be its 
curse. Tt dependa entirely on the policy of the rings. 

t If “w, II. M." had thought a moment he would not 
1 asked this question; how can our mannfacturers dump 

eir goods across a high protective barrier? Apart from this, 
Me doubt if any manufacturers, exposed to free foreign com- 


petition and dumping, could ever make their goods in sufficient 
quantities to duinp profitably. We reiterate that the producer 
is the creator of the real wealth of a country—the agriculturist, 
the miner, and the skilled artisan—with the assistance of the 
capitalist, and the trained technical expert. The great dis- 
tributing systems—ships, railways, wholesalers, retailers, ex- 
port and import merchants are, of course, indispensable, and, 
by their enterprise and efficiency, add greatly to the wealth 
of the country; but injure the producers, either by excessive 
taxation, strikes, the policy of ca’ canny, unrestricted foreign 
Imports, or dumping, and you strike a mortal blow at the 
prosperity and well-being of our land. At the same time, and 
what is of equal importance, you are endangering the nationa 

security of our country. Has the war taught '" W. H. M." 
nothing? Surely ne remembers how, in the early days of the 
war, our armies were handicapped—little optical glass, less 
chemical glass, and few explosives, owing to a decaying dye 
industry. We wonder how many of our lads were sacrificed 
through the lack of these native industries, strangled by 
German competition. 

One of our correspondents tells us he has sent а copy of 
your leading article to his local M.P.—an excellent idea, which 
we have copied, and, in view of the Bill shortly to be presented 
to Parliament, one we should'like to commend to your readers. 


London. E. P. Allam. 
January 10th, 1921. : 


~ 


The correspondence on this subject in your columns is very 
interesting. With regard to one of the questions asked by 
“W. H. M.” in your issue of the 7th inst., it is, of course, 
notorious that the rings in the electrical industry, and in 
others, are largely responsible for inflated prices, and also for 
the restriction of trade, though whether they can be held 
responsible for the latter in its present legal definition is an- 
other matter. It follows that they are responsible for some of 
the unemployment in the country. It is natural that the 
rings should wish to keep out German and other goods, as 
their aim is to eliminate competition and fix their own prices 
accordingly. The buyer and the consumer are, of course, the 
sufferers. If you and“ W. H. M.” are agreeable, І would like 
to get into touch with him. The prejudice against German 
goods is natural enough, but the whole question is very much 
wider than this, and calls for clear thinking and action. 


Play Fair. 
January 8th, 1921. 


May I refer All British” and other correspondents to 
extracts from the last two paragraphs of your leading article 
in to-day’s issue of the ELECTRICAL REVIEW ? 

'' Surely it is a matter of plain common sense. .. and it 
should be our earnest endeavour to turn out the maximum 
quantity of goods at the lowest possible prices. That is what 
the Germans are doing already. [Italics are mine.] Let us 
beware lest, beaten in war, they defeat us in the arts of 
peace . . . . and let each do his bit.“ 

That is what I tried to say in my first letter! 


January Tth, 1921. 


W. H. M. 


The Life of Metallic Filament Lamps. 


Is it not about time some protest was made against the 
metallic filament lamps which at present are being turned 
out on the market? Wherever one discusses the question, one 
hears the same complaint—inferiority. 

I have burning at the present time two out of six ‘‘ Brims- 
down " lamps bought before the war—one in a table lamp 
which is continually being moved. The remaining four all 
burned over three years. "There is а legend that the life of 
a lamp should be 1,000 hours. Т have tried all the leading 
makes, and I should imagine that 950 hours average is about 
the maximum one can expect from lamps purchased in the 
last 12 months. As for the half-watt type, these are infinitely 
worse. I purchased eight ten days ago—six burnt out in three 
days, and were returned to the factors who supplied them, 
who also tendered the information that they were having 
& tremendous number of complaints, and having to return 
lamps to the makers in hundreds. : 

Besides concentrating on prices, could not the lamp ring 
make an effort to see that a consumer gets a fair return for 
his monev, and by so doing help the electrical industry 
generally? 

The failures referred to are not mechanical breakages, but 
lamps which go out after a short run in perfectly undisturbed 
positions. Perhaps some large users will give their experience. 


January 10th, 1921. Dudlux. 


Shop Displays. 


Mv attention has been directed to a letter dated December 
Prd appearing in one of vour recent issues, from the manag- 
ing director of Messrs. Watson, Marsh & Co. (Hampstead), 
Ltd. I am sorry that the writer should trouble vou with his 
personal grievances. A vague charge is made against mv 
Association, to which it is impossible to reply in the absence 
of anything definite. Suffice it to say that Mr. Cohen per- 
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. sonally thanked our solicitors for their help in matters which 
really related to clients of Messrs. Watson, Marsh, and thanks 
were also received from the clients concerned. 

k should hardly think that the public are concerned with 
the cireumstances under which Messrs. Watson, Marsh & Co. 
resigned as froin April 30th, 1921, from the membership of 
the N. F. E. A., or the fact that Messrs. Watson, Marsh & Co., 
. were pressing for the rebates under the cable makers’ agree- 
: ment before they became due, and at a time when they them- 

selves had not paid up the contributions to the subsidy fund 
of the N.F.E.A. I submit that it would be far better if 

Messrs. Watson, Marsh & Co., instead of writing about '' union 

amongst members '' practised loyalty themselves to their own 

Association. : eo 
| Leonard G. Tate, 

e ; General Secretary. 

London. Electrical. Contractors’ Association (Inc.). 
January 8th, 1921. 


i s | A Curious Phenomenon. 


Tour correspondent's letter re gas burners brings to mind 
a sinular case I met with some years ago; this time, however, 
it was are lamps. These were repaired during the day and 
pat oh test during overtime, i. g., 5.30 to 10 p.m. About 
7 p.m., and from then onwards, we were greatly bothered 
by a continual but intermittent flickering of the arc, accom- 
panied by a sing or drone, according as the arc lengthened 
or shortened. Being then much younger, I was greatly 
puzzled, though assured by one of the sparks that it was 
. due to wireless. I have never met the phenomenon since, and 
the spark being a romancer was not really believed. Per- 
haps some of your readers may have been up against it also, 
and have an explanation. The ' sing of the are certainly 
supported the wireless theory. 
| ' | E. N. E. Husbands. 
Lincoln. А. | 
” January 6th, 192. 


A Fiery Test. 


"The note in this week's REVIEW on a remarkable test of 
un electric iron recalls a similar but unintentional test which 
came under my notice. I was called to a large house where 
“sore of the lights had gone out," and on tracing the fault 
down to the drawing room I found a hole burnt through the 
oak floor underneath the sofa and the iron—a 3 lb. Magnet 
—under the floor; it had been placed under the sofa out of 
the way and never ‘switched otf. As your article says, the 
plating had gone west," but the wooden handle was only 
scorched. The fuse had been blown by the iron falling on to 
the flex and burning it through. The heating element was 
uninjured, and after being cleaned up, the iron was put into 
service again, and to my knowledge was in use eighteen 
months afterwards. | 


January 8th, 1921. 


On page 21 of your current issue the Electric Heating Co., 
of Croydon.“ describe“ a remarkable test " of their ** electrical 
iron.“ A 6 Ib. iron was mounted on a wood plank 14 in. wide 
and 44 in. thick, and the current was switched on. In 13 hours 
the iron had become a white hot mass of metal, and had 
burned. its way through the board. 

If the current taken by the iron was in excess of the normal 
rating, then indeed it was a remarkable test. But, on the 
other hand, if the current was normal, then surely the iron 
should: not become a white hot mass," but should dissipate 
its heat when it had reached its best average ironing tempera- 
ture. I can understand an iron burning the wood, but I do 
not understand the iron becoming a white hot mass. I shall 
be glad to hear from the makers on this point, and also to 
have the views of your readers. 

: L. O. Meyer. 


Bedford. 
January th, 1921. 


Not Burnt Out. 


* 


Electricity Supply from Surplus Sources. 


In your issue of December Ath there is a description of a 
кта hydro-electric plant which is stated to be unique. inas- 


much as there is no other similar plant in this country which . 


feeds surplus energy into a town's public supply network.” 
Concerning. this, [ would ask why this should be во. Is 
there any valid objection to this course being adopted on a 
large seale?. If works all about the country can take a supply 
of electrical energy from the mains through a meter, is there 
any reason why a works that happens to have surplus energy 
should not dispose of it by discharging it into the public 
supply mains through a meter, and being credited with 1t? 
Some firms have long ranges of boilers supplying steam at 
low pressure for beating and boiling. Tf instead of the boilers 
being pressed to, sav, 4%) lb, they were pressed to 200 Ib., it 
would require only a few per cent. more heat units, and the 
steam if passed through an engine or turbine would develop 
a great deal of electrical energy at merely nomina] cost, which 
could be fed into the public supply mains. 2 
Other possibilities of generating electrical energy cheaply 
are blast-furnace and coke-oven gas, exhaust from internal. 


combustion engines, streams, &c., and if all such sources of 
generating energy were developed, the result in the aggregate 
would be very large, and the benefit to the country consider- 
able. If it were known that any surplus energy could be 
passed into the public supply mains, many people and com- 
panies who have potential sources of energy would proceed 
to develop them, and such schemes as the Severn barrage 
might take a back seat for a time. It has been suggested 
that companies which use a lot of steam for manufacturing 
purposes and require very little power should place their 
works beside other munufacturers who require a great deal 
of power and have very little use for steam, but moving 
works involves a large outlay, and it would be unnecessary 
if surplus electrical energy could be discharged into the public 
supply mains. | ae 
Albert Charles Pain, M.I.Mech.E. 
Birmingham. | 
January "ith, 1921. 


[The answer may perhaps be found in the facts, which have 
been noted in our pages, that power companies have to provide 
stand-by plant practically equivalent to the surplüs power 
supply; that many works have surplus energy at times and 
on days—as at week-ends— when the power companies cannot 
use it; and that consequently the power companies cannot 
offer а good price to the works for the surplus energy, nor 
can they sell it to the public at a low rate, in view of the 
capital charges on plant and mains.—Ens. Breo. Rev.) 


A Freemasons' Lodge for Birmingham. 


I have heard it mooted for several months that several Free- 
masons who are electrical engineers in the Birmingham dis- 
trict think it desirable that a lodge should be formed in 
Birmingham, confined to electrical engineers. I shall be 
pleased if you will give this publicity, and would thank all 
those interested to communicate with me. 

|! ö N V. Delebecque. 

57, Bridge Street, a 
Walsall. . 

January th, 1921. 


| Home Lighting Economies. v 
With reference to Voltman’s’’ home lighting economies 
and Mr. C. A. Copinger's suggestion in the current number 
of the Review, may 1 offer the following idea? Instead of 
connecting several 230-V in. f. lamps in series on а 230-V circuit, 
would it not be more economical to use 50 or 100-V m.f. lamps 
(for four or two points respectively) in series? These. lamps 


can, I believe, be obtained in as low a c.p. as 3, taking about 


6 watts. Supposing that ''Voltinan ’’ has four dark corners 
to light, and uses four 50-V 6 watt m.f. lamps in series; at 
6d. a unit this will only cost him 0.164. per hour—not.a 
ruinous figure! | 
Vere Burgoyne. 
London. 
January 10th, 1021. 


Preparing Estimates. 


Do any of your readers know of an up-to-date text book 
dealing with the work of preparing estimates for general elec- 
trical work and giving suggestive data? 

, | . Estimating. Engineer. 


January 3rd, 1921. 


to 
P 


The A.E.G.— Addressing the shareholders at the recent 
annual meeting, when the report and accounts for 1919-20 
were adopted, Herr Rathenau is reported to have expressed 
sytisfaction that the former peace rate of dividend of 14 per 
cent. had been reached, although he admitted that it was a 
paper mark distribution, because the earnings were in paper 
marks. It had been considered necessary to create a new 
foundation for the benefit of the workmen by the allocation 
of 12,000,000 marks for the purpose. The donation was 
prompted by the feeling that the company must recognise that 
the men had made every effort to increase the production 
during the difficult situation, the amount averaging 200 marks 
per head. As to the future prospects, the chairman remarked 
that the stock of orders was not uniform, but was во far 
satisfactory. The course of business with the Felten and 
Guilleaume Co. was developing according to expectations, aud 
the conditions in the case of the other investments were also 
satisfactory. 


Wages Questions in Sweden.— Negotiations are pro- 
ceeding in Sweden between the Employers’ Association and 
the Electrical Employers’ Association on the one hand and 
the Electrical Workers’ Union on the other, with regard to the 
conclusion of a new agreement for the whole of the country. 
In the case of electricians employed by installation contractors 
a minimum wage of 2.85 kr. per hour is now being demanded. 
It appears that since the end of 1914 the wages of this elass 


of workmen have inereased by 265.7 per cent., whereas the, 


cost of living, as shown by the latest figures of the State Social 


Administration, has advanced by 181 per cent, between 1914 
and October Ist, 1920. | 
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Dissolutions of Partaership.—CUENTRAL TIGHT AND 
Power Co., electrical engineers and general electric lighting and 
power installation contractors, Friar Lane, Leicester.—Mesers. F. T. 
Middleton, J. Ortan, and T. Wright have dissolved partnership. 
Debts will be attended to by Mr. J, Orton and Mr. T. Wright, who 
will continue the business. 

HANBURY & WILSON, electrical contractors, 34, Padiham Road, 
Burnley, Lanosster.— Mr. C. K. Hanbury and Mr. Т. H. Wilson have 
dissolved partnership. Mr. C. K. Hanbury will attend to debts and 
continue the business in his own name, . | 

PEERLESS ENGINEERING Co., Cole Hill, Burnley Road, Halifax. 
—Mesus. J. A. Hogan and H. & E. Blackburn have dissolved 
partnership as from December 31st, 1920. Debts will be attended 
to by Messrs. Bairstow and Atkinson, chartered accountants, 
District Bank Chamba are, Commercial Street, Halifax. 

Horace Boot & PARTNERS, consulting engineers, 7, Victoria 
Street, S. W.—Mr. H. L. P. Boot and Mr. R. J. Spenoer-Phillips have 
dissolved partnership. Mr. Н. L. P. Boot will attend to debts and 
continua the business. | | 

HAMPSHIRE ELECTRICAL Co., electrical engineers and fitters, 
83, High Street, Gosport.— Mr. W. N. Walters and Mr. W. W. 
Wilson have dissolved partnership. Debts will be attended to by 
Mr. W. W. Wilson. Е 

UP-Tu-DATE ELECTRICAL Co., AND. ATTWOOD & Co., electrical 
engineers, 433, Foleshill Roa і, Coventry,7—Messrs, В. E. Parker and 
F. В. Attwood have diesolved partnership, Debts will be attended 
to by Mr. В. E. Parker. E ч Е Се 


‘Company Liquidations.—LEvBuRN ELECTRIC SUPPLY 
Co., LTD.—Meeting of creditors is called for January 24th, at the 
company's offices, Leyburn. Mr. P. Dobson, liquidator. . 

CANNON MOTOR AND ELECTRICAL WOBKS, LTD.—Partionlara of 
claims must be sent to the liquidator, Mr. P. G. Clegg, 10, Cannon 
Lane, Brighton, by February 8th. ‚_. | 


Trade Annouacements.—Messrs. A. Kina & Co., of 
Laith E'ectrio Works, Prince Regent Street, Leith, inform us that 


they have taken into partnership Mr. Andrew S. Gray, A. M. I. E. E., 


who has rendered valuable service in their employment for many 
years as chief draughtsman and, latterly, as manager. 

Messrs Н. W. SMITH & Co, LTD. electrical wire and cab'e 
manufacturers, of Lydbrook, Glou ester, have opened a sales office 
at Central House, Kingsway, W.C. Telephone No. : Regent 2368. 

TAE CHLORIDE ELECTRICAL STORAGE Co, LTD., inform us that 
the telephone number of their London office has been altered to 
Victoria 5542. 

Messrs, DYER & YOUNG, electrical engineers and contract rs, of 
Stansteal, Essex, inform us that in addition to their tramway 
supplies, they are making a speciality of rewinding small arma- 
tures, field coils, &c., and refitting commutators of all siz38. 

Me:ses, Donovan & Co., electrical manufacturers and suppliers, 
of 47, Cornwall Street, Birmingham, owing to increased business, 
have taken larger premises at 16, Cornwall Street, which will be 
wed as bulk stores of electrical accessories, &5. The offices and 
tales department will remain at 47, Cornwall Street. 

Tas BLAKE Motor Co., electrical engineers, have opened premises 
at 169, Yorkshire Street, Rochdale. M | 

Taz WESTMINSTER TOOL AND ELEOTBRIO Co inform us that they 
have now comp'eted the equipment of their new Westool Works, 
Putney Bridge Road, and ara manufacturing, in all sizes, the 
Mark ] pattern of the Weetool electric portable drills; the No. 2 
azs which has just been completed, it is stated, is giving excep- 
tionally good resulta, Fitted with a No. 2 Morse taper socket, the 
tool weighs complete 42 Ib, and will drill a hole j-in. diameter in 
mild steel 3. in. deep, in a minute. The Westool Mark 1 type drills 
ate fied thronghout with ball bearings, and have an exceptionally 
thort overall length, while giving an effective feed nearly twice 
that of other electric drills, 

Mrssns, BAWDRN & Co., of 45, Newhall Street, Birmingham, 
who are shortly opening a branch in Melbourne, Vic‘oria, are 

of getting into toush with British msnu'acturers who аге 
open for representation in that country. They would also be 
to receive lista and prices in duplicate of electrical and 
mechanical supplies. 
ES888. Guy CHANTRILL & Co, electrical engineers and 
exporters, have removed to 6, Norfolk Street, Strand, W. C. 2. 


Catalogues and Lists,—THe MIDLAND Ecectaic MANU- 
PACTURING: CO., Lro., Barford Street, Birmingham.— Ten illus- 
trated Теай жа, No. 101to 111, dealing with various types of iron- 
clad switches and cut-outa, fuse bridges, distribution boards, &c. 

THE Genera ELecreig Co., LTD., 67, Qazen Victoria Street, 
EC, 1.—Leafist F. 2 397, a priced leaflot illust-eting ‘ Doriclite” 
zent indirect a!l-glass pendant bowl fittings; also a "sticker" 
Шатар the Kingsway telephone extension arm. 

PATRBSON & SERV (OE, 33, Bath Street, Glasgow.—List No. A 25, 
мі trade pric) list of electric lighting acceasories, inclu ling cables, 
wires, insulating materials, lampholders, wall plu 28, Ke. 

R B. Hann & Co., LtD., 63, High Holborn, W. C. 1.—An illustrated 
кещ of Hand" refill batteries for pocket la nps and torches. 
liat NOVAN & Co., 47, Cornwall Street, Birmingham.—Export 
А 0. 8,120. An illustrated and priced sheet of electrical acces- 
eat including switchboards, ammeters and voltmeters, cut-outs, 
{ t old ara, switchs, &o. Prises include packing and delivery 

9^. British port; o. l. t. prices сап be quoted. 


BUSINESS NOTES. 


SWEDISH GENgRAL ELECTRIC, LTD., 5, Chancery Lane, W. C. 2. 
—Stock lists, No. 26, d.o. and single-phase a o. motors, and d.c. 
electric drills, No. 27, two- and three-phase motors, single-phase 
commutator motors, transformers, &c. Illustrated and priced. 

MELDRUMS, Lro., Timperley, near Manchester.—" Meldrum's 
Magazine.“ This is the second edition of the magazine, dealing 
with the destruction of waste of all kinds and the employment of 
the heat generated. Photographs are used to illustrate various 
types of destructor made by the firm. | 

L. d. Hawkins & Co., 116, Charing Cross Road, W. C. 2.—Àn 
illustrated booklet dealing with Miller” lampi and fixtures апд 
their applications. | | | | 

PIGGOTT ELECTRICAL Co., LTD., 21, New Bridge Street, E. C., 4. 
— Electrical plant" and monthly sale register, dealing with 
generating sets, d.c. and a.c., motors, dynamos, motor-generatore, 
rotary converters, &o, | 

Isis ELECTRICAL Co., 57, Albert Road, Aston, Birmingham.—An . 
illustrated leaflst giving prices of fancy ceiling plates and hooks, , 
and other lighting fittings. ; 

THE B.E Co. (or LONDON AND BIRMINGHAM), LTD., Hendon 
House, 57, Upper Thames Street, E.C. 4.—The “ Beco” booklet 
(13 pp.) of electric fires and heatin appliances, giving illustrations 
and prices of a large variety of fires, kettles, irons, soldering 
irons, &c. | 5 


Bankruptcy Proceedings. — d. Dor, electrician, 39, 
East Marah Street, and 120, Freeman Street, Great Grimsby.— 
Receiving order made December 3lat, 1920, on debtors own 
petition. Firat meeting, January 15th; public examination, 
February 3rd ; both at Grimsby. 


. Company Registrations, 1920.—Statistics compiled by 
Meears. Jordan & Sons, Ltd., 116 and 117, Ohanoery Lane, W. O. 2, 
regarding the registration of companies at Somerset House during 
1920, include the following: — Electric, gas, &c.," 194 companies, 
with а total capital of £4,956,100 ; Engineers,“ 483 companies, 
capital 2811 016,330;  " Kinemas," 312 companies, capital, 
4E 11,60 1,06); Mines, coal, & 3., 33t com panies, capital 2 27, 217,362; 
" ОД," 113 companies, capital 827, 210,310; Railways,” 16 com- 
panies, capital 2 1, 196, 100; ' Telephones," 7 companies, capital 
E 1, 612,000. | КЕ 


Lead Report.—MxssBs. G. Cawson & Co., writing 
under date January 8th, вау :—The market thie week has been 
ra‘her disappointing after closing so firm last week. The price of 
prompt metal reacted to £22 16s, but the closing, however, is 
firmer again owing to some signs of shortage. Closing prices 
are: | 

Prompt and January ... vee .. £823 10 to £23 15 
February and March ... vee * £823 15 to £24 0 
April А T iis £24 Oto £24 5 

MESSRS. JAMES FORSTER & CO. say :—Oonsumara have been 
inquiring lately for considerable quantitiea of lead, both for early 
aid forward delivery, and a good business has been done, up to 
£25 10s. having been reported paid on Tuesday for January 
delivery. However, in many cases business has been postponed on 
accjuat of the erratic condition and continued uncertainty of the 
London market. Oonsumers generally, we believe, are working on 


` very short stocks. 


Forelga Trade.—DkoEMBER Fiaures.—The following 
are the values of imports and exporta of electrical goods and 
machinery in December :— | | l 
Inc. or 12 months, 1920, 


December, 
1920. - dec, Inc, or dec, 
IMPORTS. £ A R us 
Electrical goods, £o. ... 282,276 + 140,454 + 621,739 
Machinery | eve eee 1,727,901 + 13,333 + 4,911,369 
EXPORTS, 
Electrical goods, &с. .. 1,340,282 + 707,41 + 5,896, 368 
Machinery sue +3,677,810 


. 7,173,029 +32,716,436 


RE-EX PORTS, 


Electrical goods, Ko.... 23,741 + 11,948 + 56,442 
Machinery 4» о 127,109 + 52428 + 778,519 


The A.E.G. in Luxemburg.—It is reported that the 
A E.G. has purchased for 750,000 fr. an establishment in Luxem- 
burg for the location of the offices and stocks formerly kept at 
Metz. The company's trading operations for the West of Europe 
will be conduc*ed from the Luxemburg works, | 


Work for Unemployed.—The Ministry of Transport hag 
published a statement regarding the carrying out of arterial road 
schemes as a measure for the relief of the present unemployment, 
The fund availab:e for free grants to authorities to enable them to 
proceed with the construction of these roads amounts to £5,200,000. 
It is proposed to advanoe 50 per cent. of the cost of the schemea 
from this fund, and the remainder, if neceasary, may be loaned by 
th» Government. The conditions to be observed when grants are 
applied for are: that the sch ms are sound from an engineering 
point of view, that they have reference to an important road, that 
th» work is necessary, and that not less than 50 per cent. of the 
tota! соз will be expended in wages for unskilled man. Schemes 
outside the Metropolitan area of an approximate total cost of 
82,750,000 have been approved. 
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Calendars.—Mesexs. Downes & DAVIES, 1 and 8, 
Stanley Strect, Liverpool, ‘have produced a moat attractive wall 
calendar. ‘ Martha” is a charming and captivating study, and her 
presence will add tone to any office or private apartments ; the date 
alips are quite unobtrusive. 

ALLIED STEEL MAKERS AND FOUNDERS, LTD., have sent us a 
useful hanging calendar with monthly date slips for 1921, each 
ap showing views of the allied works at Braintree, Bradford, and 

ven. 

From Messrs. A. 8. WOLF & Co., electric tool manufacturers, 
115, Southwark Street, S. E., we have received one of their service- 
able wall calendars; the monthly date slips have a column set 
apart for daily memoranda. Messrs. Wolf will be pleased to furnish 
a оору of their calendar to any reader upon request. 

Messrs, W. Н. WiLLOOX & Co., 38, Southwark Street, S.E., 
have forwarded us one of their useful " Date Remembrancers,” with 
monthly date slips. 


A Datch Floating Exhibition.—What might be described 
as a floating exhibition is being organised at The Hague, not 
only for Dutch traders, but for all European merchants and 
business men who care to take part in the venture. Last September 
a "Syndicate for Industrial Fairs by Steamers” was founded, and 
the Macedonia, of 6,100 tons, was chartered as an exhibition ship 
for the display of all kinds of goods, the total space available for 
exhibits being 5,000 съл, A complete commercial organisation 
will sail on the Macedonia, including departments for accounts, 
sales, correspondence, credit, banking, a commercial inquiry bureau, 
Ko. All these facilities are at the disposal of subscribers, who will 
be charged а fee of 2,800 fr. per cb.m. of exhibition space, and а 
commission of 10 per cent. will be claimed by the syndicate on all 
business done during the voyage. Two directors of the syndicate 
will sail on the Macedonia in order to control the enterprise, and 
two competent business men will precede the exhibition ship to herald 
her arrival and to make all necessary arrangements in every port 
of call. It is proposed, first of all, to follow the eastern coasts of 
North and South America. A sum of ten million florins will be 
necessary if the exhibition is to be carried out, on the scale at 
present planned. Neuter s Trade Service (The Hague). 


Italian Dock Electrification.—At a meeting of the 
Savona Harbour Board, the installation at an early date of elec- 
trical ship-unloading plant at the port was discussed. The pro- 
vision of four sets of electrically-driven ooal-discharging plant 
was also considered ; these would be in addition to the 12 seta of 
apparatus which have already been constructed.— Reuters Trade 
Service (Rome). 


Book Notices.—" The Transport World and Motor 
Freight Exchange,” Vol. I, No. 1, January 6th, 1921. London: 
Benn Bros., Ltd. Price 4d.— This is the first number of a journal 
to be devoted to the road carrying industry. Besides being the 
organ of the industry, it will endeavour to bring transport owners 
and freight producers together by means of a special section. The 
articles appearing in this issue include “ The Return Load Problem 
—AÀ aolttion,” The Attitude of the Railways,” That Ministry 
Again ! "—being an objection to the new motor-car number plates, 
and an appreciation of the President of the Society of Motor 
Manufacturers and Traders, Mr. A. 8. Mays-Smith. 

“Тһе Slide Rule.“ By C. N. Pickworth. Seventeenth edition. 
134 pp., 39 figs. Manchester: Emmott & Co. Ltd. Price 3s. 6d. 
net.—The preface to this, the seventeenth, edition states that the 
sustained demand for this very successful work has resulted in an 
early call fora new edition. Slight revisions have been effected, 
and descriptions of new slide rules introduced. 

“ Annual Report of the Board of Regents of the Smithsonian 
Institute for the year ended June 30th, 1918." 612 pp. + 54 plates, 
Washington: Government Printing Office (Publication 2,549). 
Price 76 oenta.— Indi udes a very full survey of the year's work, 
with an appendix consisting of miscellaneous papers. Among the 
latter are " The Problem of Radio-active Lead," by Theodore W. 
Richards, and Wind Power," by James Carlill. 

“The Electrical Engineers Diary, 1921." Thirteenth edition. 
London : 8, Davis & Co. Price 10s. 6d. post free. 

“The Relation Between the ‘Bight,’ Span,“ and ‘Dip’ of 
Catenaries.” Ву Bollo Appleyard, O.B.E., M. Inst. C. E. Extracted 
from the minutes of proceedings of the Institution of Civil 
Engineers by permission of the Council. From the Author, 

" An Amazing Presumption ; or, an Outrageous Attack on the 
Great Panjandrum.” By Skepticus. 164 pp. London: J. Hey- 
wood, Ltd. Price 5s. net. 

" Journal of the American Institute of Electrical Engineers." 
Vol. XXXIX. No. 12. December, 1920, New York: The 

Institute, Price 31. 

“Telegraphy, Telephony, and Wireless," By J. Poole. Pp. vii 
+ 120; 68 figs. London: Sir I. Pitman & Sons. Price 38. net. 


Sample Room at Rotterdam.—H.M. Consul-General at 
Rotterdam, in a dispatch recently received in the Department of 
Overseas Trade, states that a small temporary building, measuring 
10 metres by 4 metres and 2°25 metres high, is available for use as 
a sample room for the Commercial Department of the Consulate. 
United Kingdom firms wishing to have samples of their manu- 
factures exhibited should forward these direct to His Majesty's 
Consul-General at Rotterdam, at the same time advising the 
Department of Overseas Trade of any action so taken. It should 
be noted, however, that samples other than those of "no оош- 
mercial value" would be liable to import duty on arrival in 


Rotterdam, and the size of the proposed sample room should also 
be borne in mind, 


Argentine International Exhibition.— The proposal to 
hold an International Trade Exhibition in Buenos Aires in 1922 
has been received with great favour, and strong Government 
support isexpected. All diplomatic representatives in Argentina 
are being invited to consider the scheme and to urge their respective 
Governments to take part. A sum of 10,000,000 pesos is to be 
raised for the purpose of constructing the buildings, and the 
greater portion of the amount is already assured. 

_ The exposition will be on a much larger scele than the exhibi- 
tion of 1910, held during the centenary celebrations, at which 
British firms obtained orders for locomotives, rolling stock, and 
machinery to the value of nearly one million sterling. The 
exhibition will be entirely of a commercial and industrial 
character, and it is hoped to gather together a representative show 
of every kind of textile manufacture, general mechanical, 
chemical, electrical, and chemical engineering exhibits, all classes 
of machinery, machine tools, agricultural machinery, hardware of 
all kinds, tractors, paper-making, envelope-making, and printing 
machines, furniture, and domestic appliances of every kind 
Every facility will be given to manufacturers and abippers to 
engage in trade propaganda, and no efforts are to be spared to make 
this the moet successful exhibition of the kind ever held in any 
Latin-American country.—Financial News. 


Motors for Australia, — The Office of His Majesty's 
Trade Commissioner at Melbourne has forwarded to the Depart-. 
ment of Overseas Trade specifications, &c., relating to a call for 
tenders by the Victorian Government Railways for the supply and 
party of three-phase a.c. motors, starting apparatus and aoces- 
вогіев Contract No. 33,697). Tenders, which should be endorsed 
Tender for the supply of Motors, &c.,” and addressed to the 
Secretary for Railways, Spencer Street, Melbourne, must be received 
by March 2nd, 1921. Local representation is necessary. Oopies of 
the specification, Ko., can be seen by United Kingdom firms 
interested, on application to the Inquiry Room, Department of 
Overseas Trade, 73, Basinghall Street, E. C. 2. (Ref. 4, 188/E.D./P. N.) 


Employment of Women, &c., Act, 1920,— The Chief 
Inspector of Factories notifies the following changes which are 
effected by the above Aot:— Under Section 1 the employment of 
any child under 14 years will be illegal on and after Jauuary let, 
1921, unless the child was already so employed at that date. 

Section 1 also prohibits the employment at night of any young 
person or woman, except that young persons over 16 years of age 
may be employed on work which, by reason of the nature of the 
process is required to be carried on continuously day and night, in 
the following industries :—(а) Manufacture of iron and steel; 
processes in which reverberatory or regenerative furnaces are used ; 
and galvanising of sheet metal or wire (except the pickling 
process); (5) glass works; (c) manufacture of paper; (d) manu- 
facture of raw sugar ; (e) gold mining reduction work. 

The practical effect of these provisions is:—(a) To raise the 
age for night work from 14 to 16 years in the case of blast 
furnaces, iron mills, paper mills, and glass works; (b) to prohibit 


| night work for any young persons in letterpreas printing works, 


electrical stations, and china clay works. 


Australlan Merchants and Surprise British Deliveries. 
—The Exchange Telegraph Melbourne correspondent says :— 

Complaint is made by Australian merchants and their bankers 
that, although when orders were placed 12 months ago with 
English manufacturers they were unable to give an undertaking 
when they would be likely to be fulfilled, goods are now being 
delivered without a word of warning by cablegram or letter, 
the manufacturers being unable to find a market elsewhere. 
In the meantime the importers at this end have in many 
cases obtained stocks elsewhere, and consider it is doubtful whether 
they are under a legal or moral obligation to accept the merchan- 
dise. However, they haye been doing so. The question of imports 
was discussed in an interview between Mr. Hughes and members of 
the associated banks, but no action was decided upon, It is likely, 
however, that importers will find it still more difficult to finance 
shipments unless inwards trade declines quickly in volume, 


Tradesmen Using the Royal Arms, — The London 
Gazette for January 4th contains lists of tradesmen in London and 


elsewhere who hold appointments to ‘Royalty with authority to 
use the Royal arms. 


American Dumping in Norway.— The general depression 
which is affecting Norwegian industries in general, is also hitting 
the electrical manufacturing works in that country, Questioned 
on the subject about a week ago, Mr. Ellerstorfer, of the Norsk 
Elektrisk and Brown-Boveri, of Christiania, is reported to have 
stated that the company was not receiving any large contracts, 
as the orders offering were being placed in other countries. It 
waa eatimated, he said, that State and municipal orders for a total 
of 18,000,000 kr. had been allotted to Germany and the United 
States during the past four months, The former was able to 
compete on account of the low value of the mark, while the 
Americans were practising dumping methods. If conditions did 
not change and many new orders were not obtained, it would be 


necessary for the company to restrict working, probably in 
February. 
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Scientific Time Saving.—A higher appreciation of the 
value of time in the scientific management of industry as a 
means of reducing costs of production was advocated in an 
interview (reported in The Times) by Mr. D. B. Morison, 
chairman of Messrs. Richardsons, Westgarth & Co., Ltd. 

The most striking losses of tune, he said, occurred at the 
starting and stopping of each working shift, but still more 
serious Was the loss resulting through all sorts of useless and 
unnecessary movements by inen when doing light work, und 
by their neglect to utilise their strength to the best advantage 
when doing heavy jobs. Аз examples, he mentioned that at 
their own shell shop at Middlesbrough in the early days of 
the war their output of 8 in. shells stuck for some time at 
a weekly average of 350. Careful investigation proved that 
quite a lot of energy was being wasted, particularly in the 
handling of the shells and the distances through which they 
were moved between the various operations. When suitable 
rearrangements were made, the output went up, as if by 
magic, to 700 a week, and eventually to 1,000. A sunilar case 
that lately came under his notice was that of the stamping 
of multi-throw crank shafts for motor cars. In this country 
a good output for a certain crank shaft was 100 per shift of 
nine hours. In America, with practically the same machinery, 
the output was 700 per shift. 

These instances, reinarked Mr. Morison, "' are indicative 
al what can be done, and, if more attention were given to 
the art of saving time, a great step forward would be made 
in cheapening production. That country which best appre- 
ciales the full meaning of Time saved is time gained, and 
acts upon it, will be the first country to relieve its unemploy- 
ment and the first to recover from the ravages of the war.“ 


Testing Electric Detonators.— Attention is directed by 
the Mines Department to the practice of testing low-pressure 
electric detonators by passing a small current of electricity 
through them in series with a galvanometer. Explosion of 
the detonator has resulted in some cases in injury to the 
operator. All danger can be eliminated by placing the de- 
tonator to be tested in a strong iron pipe or other suitable 
receptacle before passing the current through it. By this 
simple precaution the danger from flying fragments ot the 
metal tube of the detonator is entirely done away with, and 
it is desirable that all persons engaged in such an operation 
should be warned of the attendagt danger and the ready 
means by which it can be avoided.—Board of Trade Journal. 


Employment of ex-Gunners,—A certain proportion of the 
Royal Artillery Commemoration Fund is devoted to aiding 
ex-artillerymen and their dependents. Part of the scheme 
is the employment exchange for finding suitable work for 
eX-gunners, and in connection with this Gunners’ Friends“ 
have been established in various parts of the country to get 
into touch with any men who are unemployed, and also to 
persuade local employers to find these men suitable work. 
More of these friends are required, and those who are 
willing to be enrolled are asked to communicate with The Em- 
ployment Department, R.A. War Commemoration Fund, 50. 


Warwick Square, S. W. 1. 


High Cost of Production and Slackened Demand. — 
Writing in Unity on '' Increased Output and Industrial Effi- 
cleney, Mr. Charles Tennyson, C.M.G. (Deputy Director, 
Federation of British Industries), says :— M 
“One of the reasons why manufacturers are finding it 
dificult to dispose of their goods is that the costs of production 
have risen to а height which the consumer appears to find 
prohibitive. The principal reason for this increase in cost is 
undoubtedly the fact that wages have risen in money value 
to two or three times the pre-war level, while in many cases 
the actual production per man has not increased, but has 
rather decreased, owing to the reduction of working hours 
and other reasons. This means a very great increase in the 
cost of labour per unit of production. The production cost of 
every article is largely, indeed very largely, composed of labour 
costs. Even in the case of raw material used for the finished 
product, such as a mineral, the cost is very largely the cost 
of labour required to extract it from the ground. Similarly 
the cost of transport is built up of the actual operating labour 
and of the cost of labour employed in producing the fuel, 
rolling stock, permanent way, ship, or other means of con- 
veyance.“ 


Industrial Courts of Inquiry.—As there appears to he 
misunderstanding in some quarters on the subject, it may be 
advisable to explain the position of Courts of Inquiry under 
the Industrial Courts Act, 1919. | 
„Ihe two principal permanent features of the Industrial 
Courts Act, 1919, are the provisions which :— 

а) Set up a permanent Court of Arbitration (termed the 
Industrial Court) to which recourse can be had by parties to 
Industrial disputes, if both parties to the dispute consent. In 

t connection certain alternative methods of settling disputes 
are provided. 

(b) Empower the Minister of Labour in case of disputes, 
Whether apprehended or existing, to appoint a Court of In- 
Wry, one of the objects of which is to put before the public 
an impartial account of the merits of the dispute. | 

е Industrial Court is a permanent arbitration tribunal to 


~ 


which differences are referred for determination by consent 
of both sides. A Court of Inquiry is a body.appointed by the 
Minister of Labour ad hoc to inquire into a particular dispute, 
irrespective of whether or not the dispute has been reported 
to the Minister. While, in appointing a court, the Minister 
would, in accordance with the policy of the Department, en- 
deavour to secure the concurrence of both sides to that course, 
such consent is not necessury under the provisions of the Act. 
A Court of Inquiry consists of a chairman and such other 
persons as the Minister may appoint, or the Court may consist 
of one person only. Under the Conciliation Act, 1896, the 
Minister of Labour had power to cause an inquiry to be made 
into the facts and circumstances of a dispute, and this course 
was adopted in certain instances. 

The provisions of the Industrial Courts Act with regard to the 
appointment of Courts of Inquiry are directly due to the re- 
commendations of the original Whitley Committee on the 
relations between employers and employed. This committee, 
in the course of their inquiries, gave consideration to the part 
which should be taken by the State in the event of those 
directly concerned in industry being unable to adjust their 
differences themselves. The committee pointed out that the 
interests of the community may require that there should be 
an unbiassed and independent examination of facts and cir- 
cumstances connected with any dispute between employers 
and employed ‚апа they recommended :— 

" Where the parties are unable to adjust their differences, 
we think that there should be means by which an independent 
inquiry may be made into facts and circumstances of the 
dispute. and an authoritative announcement made thereon, 
although we do not think that there should be any compulsory 
power of delaying strikes and lock-Outs.“ 

Courts of Inquiry have been appointed under the Industrial 
Courts Act with successful results in the case of (1) coal 
irimmers, (2) transport workers. It will be observed that the 
Industrial Courts Act, following the recommendations of the 
Whitley Committee, contains no powers to delay a strike or 
lock-out; nevertheless it appears desirable that, wherever prac- 
ticable, parties should avoid proceeding to a stoppage of work 
pending investigation by such a court. 


Chinese Trade. — Zhe Board of Trade Journal of 
December 30th, gives some impressions received by Mr. H. H. 
Fox, C.M.G., Н.М. Commercial Counsellor in China, after 
a six months’ tour of the principal commercial and industrial 
centres of this country. Mr. Fox found an unexpected degree 
of interest being taken by British manufacturers in China, 
but most of the trade was done through merchant houses; it 
is thought advisable that British manufacturers should watch 
with closer attention the changes in demand and fashion. 
The best channel for the sale of British goods is through the 
British merchant firms who have their own houses in London 
or Manchester, with branches at least in Shanghai and Hong- 
kong, and preferably in Tientsin and Ilankow аз well. Many 
of the Chinese merchant houses are old-established and re- 
liable, possessing an intimate knowledge of the requirements 
of the country through long and often costly experience; but 
the difficulty is that there are not enough to serve the interests 
of all the British manufacturers, but their number is increas- 
ing, and will increase further as the trade develops and British 
goods come forward more freely. Mr. Fox recommends a 
wider use of the information collected by tlie Department of 
Overseas Trade. lle found abundant testimony to the com- 
mercial honesty of the Chinese and the satisfactory nature 
of the business done with China. He thinks, however, that 
credit in this respect is largely due to the British merchant 
houses of China which stand between the British manufac- 
turer and the Chinese dealer, taking the risk of fluctuations 
in exchange and prices, carrying the goods when consignees 
are found wanting, and supplying the necessary guarantees of 
measure and quality. These considerations make it difficult 
to recommend direct dealing with native firms, although there 
аге, of. course, exceptions. In the engineering business, more 
particularly in the electrical branches, Mr. Fox found а 
gratifying activity among many of our largest manufacturers. 
He points out that, in the case of a vast and partially developed 
country like China, immediate results must not be looked for, 
but once a firm's position is consolidated an expanding trade 
is assured. The determining factor in the sale of goods to 
China in the past was cheapness in which direction British 
traders were handicapped. With the industrial growth of the 
country, however, the Chinese will want and be able to pur- 
chase a better class of goods. The Chinese know British goods 
to be of sterling quality, and if the standard is maintained, 
foreign competition need not be feared. 


Trade with Mexico and Ecuador. Complaints are being 
made in Mexico that it 1s next to impossible to obtain supplies 
of British-made electrical materials, the local impression being 
that the United Kingdom is neglecting her overseas markets 
in order to fill her home demand. This is strongly resented, 
and American travellers are receiving more attention than 
would otherwise be the case. The country 18 being inundated 
with electrical and other price lists from Unite# States firms, 
who are promising speedy deliveries. The situzz ® Ecuador 
is much the same. There is a demand for eweemwe light and 
power cables, wires and switches, in Quito, but it is said that 
an English catalogue or price list is rarely seen.—The Times 
Trade Supplement, 
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Wages in the Tramway Indnstry.—The Secretary of the 
Ministry of Labour states that the Minister of Labour has decided, 
in parsuance of his powers under the Industrial Courts Act, 1919, 
to appoint.a Court of Inquiry in connection with the dispute in the 
tramway industry arising out of the workers’ claim for an increase 
in wages. The Court will be constituted as follows :—The Right 
Hon, Sir David Harrel, G.C.B. (chairman), Sir Herbert Rowell, 
K. B. E., Messrs. Harry Gosling, O. H., G. H. Hume, and W. Е. Pardy, 
O. B. E., J.P. The terms of reference are: — To inquire into the 
oanses and circumstances of the dispute between the employers’ 
representatives and the workpeople's representatives on the National 
Joint Industrial Council for the Tramway Industry, and to report 
thereon to the Minister of Labour.“ The secretary is Mr. H. C. 
Emmerson, Ministry of Labour, Montagu House, Whitehall, S. W. I., 
to whom all communications should be addressed. 

A preliminary meeting was held on January llth. Certain points 
of procedure were settled, and it was agreed that the inquiry 
should be held in public, The Trade Union aide will open the case 
at the first meeting of the Court on January 26th, at 10.30 a.m. 


А New Year's Party.—On January Ist a New Year 
supper party was given by Mr. H. P. Girling, M.I.E.E., to his 
garage, electrical, and foundry employé:. It was held in the com- 
modious garage building, which was suitably decorated with figs 
and evergreens and with carpets laid on the cement fl or—an excel- 
lent room for the pu About 60 sat down to supper, which 
was followed by a short address by Mr. Girling, who expressed his 
pride in having got together such a fine spirited staff of employés. 
He also made the pleasing announcement that he hoped shortly to 
pay all employés still under him a bonus of 5 per cent. on the wages 
earned during the last financial year. 


Protection of Key Industries.—The Government's Bill 
dealing with the prevention of dumping and the safeguarding of 
key industries, as well as with the very difficult problem of 
coll е exchanges, is ready to be introduced as the first measure 
of the new session. No list of the products of which it is proposed, in 
the intereats of our key industries, to prohibit the importation is 
yet available.— The Times, 


For Sale.— Islington Borough Council Electricity 
Department invites offers for one 120-kW horizontal compound 
engine; together with fly-wheel alternator and exciter ; Farnworth 
Urban District Council has for sale a 250-kW  direct-coupled 
Belliss-Morcom-British Westinghouse dynamo, complete with 
Lodwards condenser, pumps, switchboards, &c. By direction of 
the Disposal Board, Ministry of Munitions, Messrs. L. Farmer and 
Sons will conduct an eight-day sale by auction, commencing 
February 8th, at the Royal Arsenal and Dockyard, Woolwich, of 
engineering machine tools, plant, and machinery, electrical equip- 
ment, telegraph, telephone and wireless stores, &c.; Mr. M. 


Marshall, by direction of the Disposal Board, will sell by: 


auction on January 24th and following days, at the Central Stores, 
83, Georgetown, near Glasgow, a quantity of engineering and 
electrical plant, including motors, generating sets, electrically- 
driven machine tools, &c. Assets Auctions Co., Ltd., will sell by 
auction on January 20th, at 119-121, Newington Causeway, S. E., a 
quantity of electrical goods, including motors, generators, bells, 
conduit, kc. See our advertisement pages to-day. 


New Italian Company.—The Department of Overseas 
Trade states that 14 important Italian manufacturing and elec- 
tricity supply undertakings have formed a company, with a capital 
of 5,000,000 lire. The objects of this company, which has been 
named the Società Italiana per l'Aocumulaz'one Termoelettrica, 
Milan, are the manufacture of thermal storage electric cooking 
ranges and all other heating apparatus for household and industrial 
purposes. 


The E. P. E. A. Award.—As the result of conferences with 
the non-complying local authorities the date for strike notices to 
take effect has been postponed. In the case of the South Walea 
undertakings the deferred date is January 21«t, and for the West 
Midlands undeitakings January 26th. Whilet going to press we 
were informed by the secretary of the E. P. E. A. that it had been 
decided definitely to withdraw the services of the Ilford technical 
staff at 10 p.m. yesterday (Thursday). 


LIGHTING AND POWER NOTES, 


Ammanford. — Prov. ORDER. — The Urban District 
Council is applying to the Electricity Commissioners for a special 


ordor to authorise the Council to generate and supply electricity 
within the urban district. 


Ashford (Kent), — Prorosep ELECTRIC LIGHTING 
PLANT.—The Urban District Council has decided to obtain an 
estimate for the installation of an electric lighting plant at the 
gas works, together with the probab!'e prcfit or lors to the rate- 
payers on such an undertaking. 


Bacup.—LoawN.— Bacup Towa Council has resolved 
that application be made to the Electricity Commissioners for 
sanction to the borrowing of £30,000 for the purpose of cxtendinz 

he electricity undertaking. 


Bartow.—H vDRO-ECECTaTICC PnuoPOSALS.— At a Town 
Council meeting on January 3rd, the Electricity Committee's 
recommendation that the necessary preliminary steps be taken to 
obtain a Provisional Order from the Electricity Commissioners for 
powers to proceed with the scheme for the utilisation of water 
power (River Leven) at Backbarrow, апа that the electrical 
engineer be instructed to prepare plans, detailed estimates, &c., 
was referred back for further consideration. The recommendation 
that а consulting engineer be engaged to prepere and submit а 
report on the proposed scheme was also referred back. 


Blackbura.—CosT or SraTION.— The Electricity Com- 
mittee has approved revised estimates amounting to £850,000, for 
the completion of the new electricity generating station and 
installation of plant. The Council is applying to the Electricity 
Commissioners for sanction to borrow £600,000, being the 


differenoe between the amount already eanctioned, and the amount 
of the new estimate. | 


Bolton.—3.1r-JoiNT CONDUIT PROHIBITED.—At a meet- 
ing of the Electricity Committee the electrical engineer reported 
upon the practice of certain contractors of using slip-joint conduit in 
the wiring of premises for electrical installations, which he regarded 
as unsatisfactory. It was decided to give notice to all electrical 
contractors in the borough that, on and after March lst next, the 
Corporation will not approve of any installation in cases where 
alip-joint conduit has been used, and this regulation is to be 
embodied in the general conditions and regulations under which 
the Corporation will supply electricity. . 


Bradford;—Mains ExTENSIONS.— The Electricity Com- 


mittee is asking the Corporation for general authority to under- 
take the provision of extensions of mains to new properties and 
other new supplies, at an aggregate cost of £10,000. 


Burnley.—NEckESSrTY FOR EXTENS!ONS.—Onm January 
6th, the chairman of the Electricity Committee spoke of the 


neoessity for an early extension of the electricity undertaking. 


The electrical engineer said the present generating capacity was 
5,250 kW, Additional plant was on order which would bring this 
to its maximum capacity, viz., 8 250 kW. He anticipated plant 
capable of generating an additional 8,000 to 10.000 kW would be 
necessary to meet probable requirements during the ensuing five 
d WORK FOR UNEMPLOYED.—At а meeting of the Town Council 
on January 6th, when the unemployment problem was considered, 
Mr. Sutcliffe said they had work in the electricity department 
which would provide full-time employment for about 400 men if 
they could get a sufficient number ef cable jointers. Nearly 300 
people wanted electricity in their houses, but they had not men 
enough to carry out the work. - | 


Burton-on-Trent.— Loan.—Application is to be made by 
the Corporation to the Electricity Commissioners for sanction to 
borrow £26,000 for supplying neighbouring distriots with eleo- 
tricity. 

Church Stretton.—PRoPosED Price ЇМСВЕАВЕ,—Тһе 
Church Stretton Electric Supply Co. has notified the Urban District 
Council that it hag applied to the Ministry of Transport for. per- 


mission to increase the charge for electricity for lighting purposes 
from 1Cd. per unit to 18. 2d. = 


Continental. BAvARIA.— According to a report from 
Manich.the Bavarian Finance Minister has discussed with an Ameri- 
can business man the question of raising a large loan in the United 
States in order to build works to harness the hydraulic power of 
the Walchen See in the Bavarian Alps and of the middle course of 
the Isar. In financial quarters a sum of 20,000,000,000 marks is 
talked of. The sum seems very big if it is remembered that about 
1,000,000,000 marke have been judged as necessary fully to con- 
struct the works. Nevertheless, the fact that an offer has been 
made to America to cede Bavarian water-power as a mortgage 
appears to be a most important economic and political matter. 
The waterfalls and torrents in the Bavarian Alps could produce 
immen:e power and lead to the electrification of all the railways. 
It is further stated that England is interested in the matter, and 
this may lead to competition.— Daily Telegraph. 

It is reported that the Government has accepted the offer of 
American and French capitalista to finance the above scheme.— 
Evening News, 

ITALY.—Hia Majesty's Coneul-General at Milan reports that the 
Società Idroelettrica Cisalpina, Milan, formed in March, 1919, with 
а capital of 2,000,000 lire paid, has decided to increase its capital 
to 30, 00), 000 lire by the issue of 56,000 new shares at 500 lire each, 


for the purpose of carrying out the projected hydro electric plant 
in the Liro Valley, Valtellina. 


Crewe. — House Wrrinc.—The Town Council has 


referred to the Electric Supply Committee & proposal that the 
Corporation should undertake the wiring lof private houses. 


Derby.— DIRECT LABOUR.— The question of extending 
{һе power station buildings by direct labour was debated at а 
meeting of the Town Council on January 6th, when a report in 
favour of this method was presented, with a recommendation to 
appoint a works manager at a salary of £500 a year, The 
chairman of the Electricity Committee strongly opposed the 
proposal to employ direct labour, urging that there were 
по te zhnically skilled hands of the type required for such work 
among the unemployed. Men would not leave the employ of con- 
tractors to work for the Corporation, There would also be a difficulty 
in get'ing the necessary materials. Mr. W. R. Raynes declared, 
however that there would be no difficulty in getting either the 
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men or the materials. The officials of the men's Union inthe town 
had promised to help the Corporation to start a works department. 
The proposal was carried by a large majority. . 


Doncaster. CONCESSION TO KINEMAS.— The Electricity 
Committee recommends that picture theatres with continuous per- 
formances of not less than seven houra each week-day, shall be 
allowed a discount of 10 per cent on all energy supplied at kinema 
rates. The discount ia (о take effect as and from December lat last. 


Déver.—PERMISS:0ON TO SUPPLY . ELEcTaiciry.—The 
Town Council having received from the Deal and Walmer Gas 
Co, the authority for the supply of electricity to Deal if the supply 
is three-phase, alternating current, has replied that the Council can 
only supply sihgle-phase at 100 periodicity. — О, 

East Ham.—Loan SaNorIONED.—The Town Council 
has received sanction to a loan of £5,428 for maln. 

Ellesmere Port.— BULK SuPPLY,—The District Council 
is in negotiation with the Mersey Power Co., Ltd., for а bulk supply 
of electricity for the district. The Ministry of Transport bas been 
naked for an extension of time for the carrying ‘out of the com- 
pulsory. provisions included in the Ellesmere Port and Whitby 
Electric Lighting Order, and has also been askei to urge the company 
to expedite the negotiations, with a view to an early supply of 
electricity being forthcoming. ` | | 

Grampian Electricity Sm»ply Scheme,—FALKIRK — 
At в eonference, on January 7th, attended by representatives Of the 
burghs of Falkirk, Stirling, Grangemouth, Alloa, and Arma- 
dale, it was agreed to ask the Electricity Commissioners to 
secure provision being-made in the Grampian Power COo.'s bill 
whereby the burghs would be able to get a supply, if necessary, 
under oonditions and'on terms to be mutually arranged. 

FoRFAR.—During a discussion of the Grampian scheme, it was 
suggested that the town should generate ite own electricity, and 
a committee was appointed to consider the whole question. 

DunpEE. — Regarding the proposed provisional order, Mr. 
Harry Richardson, Corporation electrical engineer, informed the 
Electricity Committee that in his opinion were the order passed 
in its present form, the syndicate would have power to erect a 
steam plant in (the vicinity of the city boundary and generate 
power there. There was, from the Dundee point of view, great 
danger in the Bill. Once the syndicate had electricity to sell, it 
could come right into the city area, The syndicate might cut its 
prices in order to get a footing inside the city area. It was decided 
to petition against the granting of the Order. . U 


A reoomméndation that ord rs be placed at once for steam plant 


for the extensions at Carolina Port was agreed to. Referring to a 
suggestion that the contractors should allow for any drop in the 
price of material or labour, Mr, Richardson said he preferred getting 


| a fixed price, | 


Glasgow. —ELECTRICITY SuoRTAGE.—The Corporation’s 
electricity supply will not be in full working order till the end of 
the month, when the Electricity Department states that the present 
restrictions will be removed, The breakdown at Dalmarnock is 
more serious than was at first thoaght, and only by special permit 
wilt power supply be available on working days between 2 and 5.30 
in the afternoon. 
Working have been recommended to do so, and those who uie 
electricity for heating have been asked to re luce consumption to a 
minimum between the above hours. | 


London.—FUuruaw.—O wing to the uns:ttled state of the 
markets, the Electricity and Lighting Committe recommends that 
no annual contracts for the supply of electrical and engineering 
tores be entered into, but that the electrical engineer be instructed 
{о purchase in the open market at the lowest prices obtainable as 
and when required, SEE | 


Maldenhead, — No Opposition to Company. — Тһе 
Town Coancil has decided not to. oppose the application of the 
End and District Electricity Corporation, Ltd., for an order 
ы electricity in the Cookham area for which the Council 
WETS, | е 


Newark. —-Егкствісітү Scueme.—Mr. C. H. Word- 
Am, consulting engineer to the Council, has, expressed the 
Opinion that it would be more costly to bring electricity in 
from Nottingham than to have a generating station at 
Newark, He did not consider the river Trent could be relied upon 
to give & consistent power, and he advisel the generation of elec- 
tricity by steam, He Suggested. a scheme for Newark which could 
be developed in three stages, and the initial capital expendit 
Would Ъз £158,500. . The total cost per unit sold would work ou 
at 2 29d., but at the end of five years the charges would be redu ed 
to 1464, In the second stage there would be an increase of 
£42,760 on the capital expenditure for the larger plant, and at the 
end of five years, the third stage, involving an expenditure of a 
£122,000, would bs required. No action has been taken 
either for or against the scheme, but it is stated that the firms in 


the Newark district will be circularised and asked to express their 
Opinions upon it. | | 


Newport (I. of W.).—Price IN ORRASE.— In reply to 
the protest entered by the Town Council against an application by 
the Isle of Wight Electric Light and Power Со. for permission to 
tdm charges for electricity to 1s. per unit, the Ministry of 


rt-states that it considers the increased charge, which has 


been approved, quite reasonable. 


Li 


-Consumers who can change to night shift 


Southport.—ELECTRICITY Dsstaict.— The Southport 
Town Council has decided against the recommendation of the 
Electricity Committee in favour of the proposed inclusion of the 
borough in the area of the suggested Mersey and West Lancashire 
Joint Electricity District. The Oorporation feels it advisable to 
wait for the new Bill which is expected to be brought forward early 
in the next session to see how electricity undertakings are to be dealt 
with financially, At the same time, the Council has decided to 
instruct the town clerk to represent Southport at the inquiry to be 
held by the Electricity Commissioners in Liverpool on January 25th, 


Wimbledoa.—Rerort ox: Unpertakina.—The Town 
Council has decided to. engage Mr. Charles P. Sparks, at a fee of 
£120, to advise whether extensions to the undertaking are neoes - 
sary, and if so, to what extent; whether it is necessary to change 
the system of supply, and if so,in what manner; whether any 
economies can be effected in the working; and: whether it would 
be beneficial to the undertaking to link up with some other works, 
instead of extending the generating station. The Council has 
offered to purchase the undertaking of the Fixed Price Lighting 
Co., Ltd., for £4,000, but the company considers the offer 
inadequate. т ычу, Ge | 


Windermere.—PRICOE IxcREASE.—Às a result of the 
protest of the Urban District Council against the application of the 
electric light company for power to 1погеазе the charge for elec- 
tricity to 1s. 3d. per unit, the Ministry of Transport has fixed the 
price at ls, `° C7 WIRT PS Pas 

: Watford.— TRANSFER or SUPPLY POWERS.— The Urban 
District Council has agreed to purchase from the Chesham Electric 
Light and Power Co. the latter's powers to supply electricity to 
the parish of Kings Langley for £300. - m as | 


-- afl 


TRAMWAY .AND RAILWAY NOTES. 


Anstralla.—TRADE UNION PROPOSALS.—At a conference 
held in Melbourne, a number of representatives of tramway 
ешр]оуёз' Trade Unions resolved that steps be taken to form one 
big Union for the whole of the tramway workers in the Common- 
wealth. This would be effected by amalgamating existing Unions 
with the Australian Tramway Employés’ Association, which has 
branches in a number of the principal towns of Australia. 


Bradford.—RatLuess Cars.—Because of the high cost 
of ordinary tramway track renewal, and with a view to economy 
for the future, the Bradford Tramways Committee has authorised 
the general manager (Mr. R. H. Wilkinson) to apply to the 
Ministry of Transport for power.to extend the existing raillees 
car system on the Idle, Eccleshill, and Thackley routes. This 
means substitution of railless cars for the existing service of 
ordinary railed сага, The new double-deck railless car will be 
used, and it is proposed to run. 12 such cars in place of the eight 
ordinary cars now serving these three districts, All the lines on 
these routes are marked down as needing relaying, and it is felt 
that, even allowing for the cost of the new railless double-deck 
cars, the system will be a great saving as against the cost of 
renewing track. eo ‚ N : ta 

Doncaster.—TRack RexewaLs.—The Tramways Com- 
mittee recommends that £12,000 be borrowed with the sanction of 
the Ministry of Transport, for repairing the single track, and the 
laying of another track alongside on the Balby route from Cleve- 
land Street to a point beyond Balby Bridge. | 


Gateshead,—OPPosrrioN TO TRANSPORT SsHemMa.— 
The Town Council has decided to oppose the Durham County 
Council's Transport Bill, which seeks powers to run cara and 
omnibuses on certain routes in Gateshead. So far as the linking 
up of the proposed tramways with the Gateshead and District 
Tramways was concerned, the Council saw no necessity to oppose 
the Bill, but it considered that the proposalto provide and work 
tram ways in the borough was objectionable, andshould be strenuously 
opposed, The Council declined the application of the County 
Council for consent to its proposals to lay down tramways at the 
Low Fell boundary. , Ig 


Halifax.—New Loop REQUIRED.—Queensbury District 
Council has asked the Tramways Committee to constract an 
additional loop on the Queensbury tramway track in order to avoid 
car etoppages in bad weather at the exposed point at Stocks Gate 
where two cars were blown over recently. i 

RESIGNATIONS FROM COMMITTEE.—At a special meeting of the 
Tramways Committee, on January 7th, to consider the position 
created by the Town Council's repeated refasal to accept the 
recommendations of the appointment of Mr. J. Galloway ss 
general manager for a year and the payment of £250 
per annum for three years to Mr. J. D. Caird, traffic manazer, 
who is incapacitated by illness, Alderman C, F. Spencer (chair. 
man of the Tramways Committee), Alderman A. Broadley (vice- 
chairman), and Mr. R. Stirk (chairman of the Tramways Sub- 
Committee) reeigned office, on the ground that, as a result of the 
Council's general attitude to the Tramways Committee, they 
could not continustheir work, Alderman Spencer has been chairman 
for many years, 3 „+. 
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Liverpool.—Losses on 'BusES.—Àt the City Council 
meeting, on the 5th inst., the chairman of the Tramways Com- 
mittee stated that it was estimated that on the past year's woi king 
there was a loss on the motor-’bus service of £40,000, but that at 
present it was only intended to withdraw the ‘buses from the Mcas 
Lane and Lawrence Road routes. 


Sanderland. —ExTENSIONS.— Extensions are being carried 
out at the Philadelphia depót of the Sunderland District Tram ways, 
Ltd., with a view to developing the resources of the undertaking. 
The depót has been extended to accommodate 12 more cars, and 
new workshops bave been erected. Eight new cars have been 
purchased from the Brush Manufacturing Oo., Ltd., Loughborough, 
with ое equipments by the British Thomson-Houston 


°} 


TELEGRAPH AND TELEPHONE NOTES. 


Belglum.— NRW WIRELESS SrATION.—The Department 
of Railways will shortly begin the construction of a powerful wire- 
leas station, which will be capable of transmitting messages to North 
and South America and to the Congo.— Heuter's Trade Service 
(Brussels). 


Cancasus.— WIRELESS TELEGRAPHY.—It is reported 
that communication has been established between Tiflis and Paris 
by means of wireless telegraphy. 


China.— WiRELESS CHAIN. — According to the London 
correspondent of the Shanghai Times, writing in the London Daily 
Mail, a fine spirit of enterprise is being shown in the establish- 
ment of a chain of wireless stations which will link Peking, the 
seat of the central Government, with Kashgar, 3,000 miles away, 
in Chinese Turkestan. Kashgar will then be within reach of the 
wireless stations in India, and so with other countries. The scheme 
is being carried out by Marconi’s Wireless Telegraph Co., Ltd, 
to the order of the Chinese Government. One high-power station 
has been equipped at Urga, in the Province of Kansu, 800 miles 
from Peking, and these two places are already in communication. 
Urga is also in touch with Shanghai and Hankow, and messages 
can be received from the long-distance stations in America. 
Another similar station is being established a thousand miles farther 
on at Urumchi, and it will be in operation in about three months’ 
time. Subsequently the terminal station of the series will be 
erected at Kashgar. 


Germany.— PORTABLE TRLEPHONES.—A new portable 
telephone will give Berlin subscribers an opportunity of telephoning 
from any room, says The Times, by means of an apparatus which 
can be carried from room to room. Thenew fitting is to come into 
use immediately, and the coat is to be small. 


India. — TELEPHONE EXTENSION.—AÀ Government tele- 
phone service has been established between Bombay and Surat, 
says Indian Engineering ; the service was inaugurated for public 
use on December 10th laat. 


Meteorological Forecasts.—N Ew SERvICE.— Early in the 
New Year system of wireleesed weather reports from ships of 
various nations at sea will come into effect. Col, E. Gold, assistant 
director of the Meteorological Office, states that а ocde had been 

upon by weather experts of France, Denmark, Sweden, 
Norway, Holland, Italy, Spain and Great Britain. Reports will be 
sent from ships by means of groups of figures, and, so far as this 
country is concerned, the figures will be decoded at the Air Ministry 
in Kingsway, W.C. At first the reporta will come from the North 
Atlantic, and what is chiefly looked for is much greater accuracy 
in forecasting weather changes. In time, too, ships should be able 
to plot their own charts of the weather ahead of them from point 
to point. 


New Wireless Service.— ENGLAND TO FRANCE.—A new 
public telegraph service between England and France was opened 
on January 8th. High-speed duplex wireless transmission will be 
employed, and the service will be conducted by Marconi’s Wireless 
Telegraph Co., Ltd., and the Compagnie Générale de Télégraphie 
Sans Fil, these companies operating under licences from the British 
and French Governments. The current telegraph rates between 
the two countries will apply. Telegrams to France intended for 
transmission by this new service may be handed in at all times at 
the Marconi Go. London offices, Fenchurch Street, and Marconi 
House, Strand, and at any postal telegraph office within the United 
Kingdom. Measages so tendered must be marked ria Marconi." 
For this service high-speed automatic apparatus such as was used 
ao successfully between Geneva and London during the sitting of 
the Assembly of the League of Nations will be employed. 

A Reuters Trade Service telegram from Paris states that the 
rate of transmission attained during the opening day was 175 words 
per minute. | 

FRANCE.—NEW WIRELESS STATION.—The first stone of what will 
be, acoording to the Daily Telegraph, the most powerful wireless 
telegraph station in the world, was laid at Sainte Assise, between 
Cesson and Mélun, on the 19th inst. ; its construction will take at 
least two years. 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the ond of the paragraph indicates 
the issue of the ELEOTRIOAL REVIEW in which " Official 
Notice” appeared.) 


OPEN. 


Aberdeen.—February 21st. Corporation Waterworks 
Department. Electrically-driven pumping machinery. Specifica- 
tions, £5 (returnable), from Water Engineer's Office, 411, Union 
Street, Aberdeen. 


Australia,—SypNey.—January 31st. Municipal Council. 


h. p. and l.p. cable (specification No. 628).  Eleetrio Lighting 
Department, Town Hall, Sydney. 

SOUTH AUSTRALIA.—P.M.G.’s Department. March 2nd. Tele- 
phone parts, Schedules 558 &nd 559; telegraph and telephone 
material, Schedule 560. (January 7th.) | 

MELBOURNE.—March 31st. Electricity Commissioners. Plant 
for the Morwell power scheme. Telephone wire and pin-type insu- 
lators. (See this issue.) 


Belglum.— Commune of Ixelles at Brussels. 5,000-kW, 
5,000-V, 3-phase alternator, exciter and condenser. A copy of 
the specification (in French) may be seen on application to the 
реи of Overseas Trade (Room 48), 35, Old Queen Street, 

. W. I. | 

January 19th. The Belgian Post and Telegraph authorities at 
La Salle Madeleine, Brussels. Supply of telephone commutators 
and other telephonic apparatus. The specification (No. 545) may 
be obtained for 1.75 franos from the above address. 

February Ist. Municipal Council, Antwerp. Rotary converters 
with switchboard, for No. 77 Wharf of the Bassin Canal. Specifica- 
tion in French can be seen at the Inquiry Room of the Department 
of Overseas Trade, 35, Old Queen Street, S.W. 1. 

Municipal authorities of Wenduyne-aur-Mer, Western Flanders. 
Conversion of the local electricity aupply from continuous to 
alternating current, together with the supply of about 350 elec- 
tricity meters, 30,400 lamps and 20 electric motors. It is possible 
that а small transformer station will later be required. 

February 11th. Municipal authorities of Tirlement. Electricity 
supply in the town ; (1) the supply of electrical energy ; (2) the 
establishment of a distribution system; and (3) the concession for 
the supply of electrical energy for lighting and power purpomes. 
Specification from the Secretariat Communal, Tirlement, on pay- 
ment of 30 fr. The municipal authorities will decide as to the 
scheme to be adopted after the tenders have been opened. 


Chester-le-Street, — January 25th. Urban District 
Council. Wiring 512 houses, feeder cables, overhead mains, 
equipment for sub-station. (See this issue.) 


Ediuburgh.— January 24th. Electricity Supply Depart- 
ment. Circulating water pipes and valves for the Portobello 
generating station, Specification No. 30. (January 7th.) 


Fife.—January 20th. Education Authority. Electric 
lighting and heating work at Park Road School, Rosyth, and 
heating work at Croasgates new school. Schedules from Mr. В. Н. 
Motion, architect, Union Bank Chambers, Dunfermline. 


Halifax, — February 3rd. Electricity Department. 
Twelve months’ supply of stores, including electric lighting 
fittings and accessories, cables, v.ir. and phosphor bronze, tele- 
phone wire, e.h.p. and l.p. cables, meters, &o. (January 7th.) 


Keighley, — January 24th. Corporation. Electricity 


Department. Construction of 6,600-V overhead line to Easeburn. 
(See this issue.) 


London.—HAMMERSMITH. — January 21st. Electricity 
Department. Three or more water-tube boilers capable of supply- 
ing 150,000 Ib. of steam per hour. (January 7th.) - 

January 26th. Electricity Department. Single and three-phase 
transformers. (See this issue.) 

PADDINGTON.—January 24th. G. W. R. stores, including tele- 
graph instruments, electrical apparatus, electric wire and cable, &c. 
(See this issue.) 

L.O.C.—January 31st. Electric wiring installation at the 
Bethnal Green Weights and Measures Office and Coroner's Court, 
comprising about 87 switch pointe and 89 lighting points. (See 
this issue.) 

Lurgan.—January 29th. Urban District Council. Four- 
core l.p. lead-covered and armoured cables, (See this issue.) 


Manchester.—January 24th. Electricity Committee. 
Six motor-driven circulating-water pumps; three motor-driven 


boiler feed pumps and one motor-driven pump for weight-tank 
sump. (December 24th.) 


Natal.—DURBAN.—January 26th. Corporation. Supply 
of telephone cable, paper sleeves, concrete pipes, and various 
telephone and miscellaneous accessories and materials. 

February 16th. One 1,000-kW rotary converter with trans- 
formers and switchgear. Specifications of the above may be 


consulted on application to the Department of Overseas Trade, 35, 
Old Queen Street, E.C. [ 


New Zealand, — Napier. — January 17th. Borough 
Council. One 500-kW electric generating set. Copies of the 
specifications and blue prints may be seen at the Department of 
Overseas Trade, 35, Old Queen Street, S.W. 


| N 
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WELLINGTON.—March Ist. Public Works Tender Board. Seven 
4000-kVA single-phase transformers, with accessories, for Lake 
Coleridge electric power scheme. Copy of the specifications can be 
seen up to January 20th at the Department of Overseas Trade, 
Room 48, 35, Old Queen Street, S.W. 1. 


South Africa. — PRETORIA.—March 10th. Municipal 
Council. One 20-ton overhead crane, six boilers (350-lb. working 
pressure), three 3,000-kW steam turbo-generators with condensing 
plant, five 750-kW converters. Farther particulars сап be obtained 
from Mr. Т. С. Wolley-Dod, general manager, electric lighting 
department. Specifications (five guineas) from the town clerk. 


CLOSED. 
Australia. —Sydney City Council. Recommended : — 


Supply of four boilers and accessories, £258,356. — Babcock & Wilcox, Ltd. 
The bulk of the plant to be manufactured in Sydney. 
One 16,000-kW turbo-alternator, £168,000. 


The contract provides for the minufacture of the plant in 
Sydney, as far as practicable.— Tenders. 


Birkenhead. — Electricity Committee. The British 
Thomson-Houston Oo., Ltd., for the supply and erection, &o., of 
high-pressure switchgear, for the sum of £4,003. 


Bradford.—Tramways Committee :— - 
2,000 copper rail bonds at scheduled prices (approximately £816).—British 
Insulated and Helsby Cables, Ltd. 
100 steel tramcar tires.—Anglo- Belgian Improvements Corporat on. 
Bory.—Corporation. Plant for Chamber Hall power 
station :— 


Switchgear.— Ferguson, Pallin & Co., Ltd. 
Ash rem val plant, —Underfeed Stoker Co., Ltd. 


Canterbury. Town Council :— 
Ferguson, Pailin & Oo., Ltd.—Switchgear and cables, £2,495. 


Hopkinson, Ltd.—Dhree 6-in, high. pressure valves, £103, plus ils 10d per ft. 
for chains, 


FORTHCOMING EVENTS. 


оба Electrical Society.—Friday, January 14th. At the Philosophical 
шоме, At 8 p.m. Рарег оп “Some Notes on Cables," by Mr. W. Е. 
ell, 


Harmonic Society.—Friday, January 14th. At the Cannon Street 
Hotel. At 8 p.m, 8m g c.ncert. 


Association of Engineers-in-Charge.—Saturday, January 15th. At Bt. 
Bride's Institute. At 7 p.m. Boot and dance. | 


Manchester Association of Engineers.—Saturday, January 15th. At the 
Memorial Hall, Albert Square. At 7 p.m. Paper on “ Reinforced Concrete 
and the Housing of Expensive Plant," by Mr. F. Milner. 


National Association of Supervising Electricians. —Saturday,January 15th. 
At the Holborn Restaurant. At 6.30 p.n. Annual dinner. 


Institution of Electrical Engineers.—Informal Meeting.— Monday, January 
Inh. At the Institute of Patent Agents, Staple Inn Buildings, W. C. 
At 7 p.m. Discussion on The Mental Equipment of an Engineer.“ 
To be opened by Mr. P. Pitt. 

Scoitish Centre ‘Students’ Section).—Friday, January 14th. At the 
Royal Technical College, Glasgow. At 7.30 p.m. Paper оп Alternatiog 
1 рне to Direct Current for Distribution and Supply,“ by Mr. 

Liverpool Sub-Centre.—Monday, January 17th. At the University, 
Liverpool. At 7 p.m. Papers on Electric Arc Welding applied 10 
Aluminium,” by . F: J. Heyes; on The Chemical and Metallurgical 
Aspects of Electric Are Welding,’ by Mr. J. H. Paterson“: and on 
“The Cost of Electric Resistance Welding, by Mr. L. H. Wilson. 


South-Midland Centre. Friday, January 2186. Annual dinner. 


Students“ Section). — Friday, January 21st. At Faraday Houte, 
Southampton Row, W. C. I. At 6.50 p.m. Paper on Electric Welding.“ 
by Mr. H. J. Howard. 

of Arts. Monday. January 17th. At 8 p.m. At John Street, 
e EN C. Howard lecture, Aero Engines.” By Mr. A. E. L. 
oritop. 
Wednesday, January 19th. At John Street, Adelphi. At 8 p.m. Paper 
on “The Future of Industrial Management,“ by Mr. Е. M. Lawson. 


illuminating Engineering Society.— Tuesday, January 18th. At the Royal 
Society of Arte, John Btreet, Adelphi, W.C. At 8 p.m. Discussion on 
“Use and Abuse of Light in Studios for Kinema Film Production." To be 
opened by Mr. J. C. Evy. 


Iastitate of Marine Engineers.—Tuesday, January 18th. At the Institute 
The Minories, E. At 6.40 p.m. Paper on The Internal Combustion 
Engine," by Mr. А, W. Bradbury and Mr. J. J. Fasola. 


Wireless Soclety.— Wednesday, January 19th. At the Albion 
Hotel. At7.80 p.m. Ordinary meeting. 


Contractors’ Association (Inc.). — Wednesday, January 19th. 
At the Connaught Rooms, Great Queen Street, W.C.2. At 7 p.m. Annual 
dinner, 


Chelmsford Engineering Society.—Thursday, January 20th. At the East 
Anglian Institute of Agriculture, At 7 p.m. Paper on “ Тһегтіопіс 
Valves," by Mr. C. H. Ford. 


tica] Society.— Thursday, January th. At Burlington House, Picca- 
dilly, W. I. At8 p.m. Or inary meeting. 
lustitation of Mechanical rs. — Friday, January 91st. At the 
Institution, Stcrey's Gate, S. W. At 6 p.m. Paper on The Mechanical 
Loading of Ships,” by Mr, H. J. Smith. 
‘air lastitution of Engineers. Friday, J Qist. At the Caxto 
— y, January 2186. e Caxton 


Hall, Westminster, 8. W. At 8 p.m. Lecturette on Motor Yachts," by 
Mr, В, H. Joy. 


NOTES. 


The Circulation of the Electrica! Review.” —We notice 
that our basiness manager is publishing the certificate of the net 
sales of the ELECTRICAL REVIEW. This may be seen on p. xxvi. of 
the current issue. | 


The “Electrical «Review " Index. — The Index to 
Vol. LXXXVII of the ELECTRICAL REVIEW, which will shortly be 
printed, will be supplied only to those who, threngh the post, 
specially apply for it. To such it will be supplied for 6d.. post 
free. Any reader or advertiser, at home or abroad, who requires а 
copy for binding or for other purposes, is asked to make early 
application therefor to the Publisher, ELEOTRICAL REVIEW, 
4, Ludgate Hill, London, E.C. 4. 


Appolntments Vacant.—Instrument maker (£4 to £5) 
for the Dundee Technical College; electrician for the Holloway 
Sanatorium, Virginia Water; electrical draughtsman (£800) for 
an hydro-electric scheme in the Federated Malay States ; leoturer 
in electrical engineering (£500) fot the Auckland (N.Z.) University 
College; assistant maineman, for the Bury St. Edmunds Corpora- 
tion Eleotricity ment; consulting electrical engineer, for 
the Enniskillen Urban District Council ; assistant divisional engi- 
neer ($360 per month + 20 per cent., dollar equal 2s. 4d.), for the 
Posta and Telegraph Department of the Government Straits Settle- 
ments; electrical engineering draughtsman (temporary) (£150 + 
£183), for the Metropolitan Asylums Board. See our advertisement 
pages to-day. 

CORRECTION.—In our notice of the appointment vacant for an 
electrical draughtsman at the Ойу and Guilds (Engineering) 
College, on page 852 of our issue of December 31st, the salary waa 
quoted at £550; it should have been £350. The same error 
occurred in the official notice in опг advertisement pages, and was 
due to the defective оору from which the matter was set up, three 
members of our staff who independently read the copy at the time 
arriving at the same result. 


Electrically-Produced Lead.—The Sydney Daily Tele- 
graph announces that at the lead sulphate works at Launceston, 
as a result of preliminary tests, the important discovery has been 
made that metallic lead can be produced from the sulphide (galena) 
by means of electricity, which has never previously been com- 
mercially demonstrated in the southern hemisphere. Under the 
direction of Mr. James Giteham, managing director, this teat was 
carried out with success. Pure lead was obtained, and within a 
short space of time. Up to the present the Lead Sulphate Co. has 
been forced to send all the dross to the mainland smelters for 
treatment, but now, with the electrical process, pure lead can be 
produced at the works. 


* Bearing their Binshing Honours Fall upon Them."— 
There is а hymn which says "Kind Words can Never Die," and 
when the kind words come from auch a professedly unsentimental 
paper as the Financial Times, they deserve even an enhanced 
immortality—at least а deepsned one if а lengthened one is 
impossib:e, In one of the issues of the Financial Times of last 
week they bewail sorrowfully the fatal complacency” of 
employers (the immediate culprits are the Greater London Indus- 
trial Council), whom, they seem to think, might stray unsuspect- 
ingly into booby-traps, or other pitfalls for the innocent. However, 
it is not the theme we are concerned with, but the laudatory 


| epithets bestowed on certain members of the Trade Unions, all the 


more gratifying, we are sure, because they are life-time tributes, 
and not epitaphs. The Trade Union representatives on the Greater 
London Council are (we feel the Financial Times bowing depre- 
catingly. like Mr. Arthur Balfour, as it says it), “Some of the 
most indefatigable and astute of their officers "—and this group 
contains (and here we feel Mr. Webb’s modesty will cause him to 
blush), the London District Secretary, to whom Lord Askwith 
gives a commendatory tributein his recently-published ‘ Industrial 
Disputes." Talk about Birthday Honours! Anyhow, the Financial 
Times has set our friends something to live up to. 


An Electrical Joint.—An electrical engineer, of Dudley, 
sends us the following order, written on the back of a butcher's 
bill form :— 


Mr, Jennings 
Please give bearer 1 4 Watt lamb 
ae oblige 


The ruling instinct appears to have guided the customer's pencil 
in this instance, Doubtless a grocer would spell current with 
an a, and an executioner would order a choking ooil with profes- 
sional appreciation. 


The New Gas Regulations.—In accordance with the Gas 
Regulation Act, 1920, the Board of Trade has appointed Sir R. T. 
Glazebrook, K C. B., F. R. S., to be Chief Gas Examiner, and Mr. C. V. 
Boys, F. R. S., Mr. J. S. Haldane, F. R. S., and Mr. W. J. Butterfield, 
F. I. C., F. C. S., to be Gas Referees. The Board has also appointed 
Mr. H. C. Honey to be Director of Gas Administration in the Power 
Transport and Economic Department, Board of Trade Offices, 
Great George Street, S. W. 1. Committees have been appointed to 
inquire whether it is necessary to prescribe any limitation of the 
proportion of carbon monoxide which may be supplied in gas used 
for domestic purposes, or of the proportions of incombuatible 
constituents which may be supplied in gas. 
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British Oil.— There was issued on January 5tb, says the 
Journal of Commerce, a copy of the licence granted by the Minister 
of Munitions to Mr. Reginald Gilbey, of Nottingham, to search and 
bore for petroleam at Weston, Leicestershire. The licence is to 
continue in force for two years from October 8th, 1920, with the 
possibility of a renewal for two увага. It is provided that boring 
must commence within six months of the date of the licence, and 
the licensee must indemnify the Minister of Munitions against all 


claims and demands arising directly or indirectly out of ару of the 


opérations. "Payments by way of royalties, commission, profit, or 
otherwise, for the petroleum obtained are specifically forbidden. 
The lioenee also provides that if any Act of Parliament relating to 
petroleum within the United Kingdom be passed, the Minister 
shall have power to amend or vary the terms of licence as he shall 


think fit, but if these are not approved by the licensee he may - 


surtetider the licence. 


Electricity Districts.—In our article оп “ The Electricity 
Di in our last issue, the capacity of the Sheffield power 
station is given as 68,700 kW. Mr. S. E. Fedd»n pointa out that 
that is the figure at which it stood in March last, but since that 
date the Blackburn Meadows station, with an additional capacity of 
28,000 kW, has been put into commission, making the present totai 
capacity of the undertaking 96,700 kW. Previous to March last 
the maximum load was 69,593 kW, and during the present winter 
it has been inoreased to 65,874 kW. 


Blackbarn Power Station.—The completion of the super- 
power station at Blackburn will open up a new industrial era for 
this locality. The new station, which is bounded on one side by 
the canal and on the other by the railway, is rapid!y approaching 
the finishing stage. 'The cost will exceed three-quarters of а 
million pounds, The plant will be more extensive than originally 
proposed, owing to the co-operation of neighbouring authorities 


- THE New BLACKBURN POWER STATION. 


and the general demand for the utilisation of power for industríal 
purposes. It is no secret that a number of cotton mills desire to 
install plant, and new undertakings are awaiting the provision of 
more power before embarking on their plans. At present the 
existing Blackburn station is overloaded, and the new service will 
provide necessary relief, not only in Blackburn, but in Harwood, 
Rishton, Darwin, &c. The above is an external view of the 
station. 


Electrical Education.— New Zealand is alive to the 


importanoe of instructing consumers and prospective consumers in 
the use and advantages of electricity. 


A series of lectures and demonstrations on electric power and: 


lighting were arranged by Mr. J. P. Kalaugher, supervisor of 
manual training under the Education Board, at Paeroa, Te Aroha, 
Morrinaville, and Matamata, In reporting to the Board, Mr. 


Kalaugher said there had been а widespread request for 


instruction in the ure of eleotricity in that area on account of 
power being available in the near future. The Thames Valley 


Power Board supplied the apparatus necessary for the lectures, and 
their cost was covered by the fees charged. 


Mr. Kalaugher stated that it was the Board's function to arrange 
classes in any technical subject required. Electricity was coming 
to the Thames Valley, and it was going to revolutionise farming. 


Some 2,300 applications had been received for power. Those - 


people wanted definite information about the possibilities of 
electric power. The lectures would serve a great public need.— 
Auckland Weekly News, 


Transport of Refrigerated Produce.— For town distri- 
batéon of refrigerated footstuffs it is believed that the electrico 
vehicle is the most suitable, assuming that power can be obtained 
at a reasonable price, although to obtain really good results with 
an electric vehicle it is necessary to use one of large carrying 
capacity. It is claimed that experience has shown that the 
running costs of а 3}-ton lorry are not more than 20 per cent. 
greater than those of a 11 ton lorry. On the assumption that 40 
miles per day are run for 250 working days per annum in town 
delivery by s 1огту of which the first cost was £1,500, with elec- 
tricity at l'5d. per unit, the use of such a vehicle can be fully 
justified. Figures were submitted at a meeting of the Cold 
Storage Assoziation showing that the operating costs with a 3-ton 
load. would be 6d. per ton-mile, Making allowance for empty-car 
mileage and maintenance, the total co;ts would be 16. 8d. per 
ton-mile gross. — Гло Times Trade Supplement, 
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Flat Electrode Welding.—A writer to the Electrical 
World pointe out that the use of flat electrodes in the place of the 
usual cylindrical type results in a great saving of time, and calls 


for considerably leas skill upon the part of the operator. When 


oparating upon a V-shaped opening, the flat electrode will 
assume a corresponding shape owing to the fact that the aro 
centres at those points closest to the metal, and thus melts off the 
electrode for a uniform distance. This relieves the operator of the 


task of skilfully moving the electrode from side to side, and down | 


into the notch. When using this electrode, it is only necessary for 


the welder to carry one size, and to use it either flat or edgewise 
for wider or narrower seams, The flat electrode is also eminently 
fitted for automatic welding machines since it will give broad runs’ 


without side motion. 


Electric Rivet Heating.—At a meeting of the Phila- 
delphia section of the American Association of Iron and Steel 
Electrical Engineers, an official of the American Car and Foundry 
Co. stated that hia firm used electricity for heating rivets in their 
passenger-car and freight-car departments, effecting a saving of 
between $1 and $2 per 100 lb. of rivets, as compared with oil 


heating, Over 100,000 rivets, weighing 45,700 lb. were treated 


daily. The amount of electricity consumed in this way averaged 
only about 14 kWh por 100 1b. 


Determination of Protective Glass Opacity.—A quick 


method for determining the opacity of eye-protective glasses to 
ultra-violet rays has been worked out by the 0.8, Bureau of 
Standards. The photographic method usually employed requires 
several hours for making such a test, while by the new method, 
which is radiometrio, a test can be made in a few minutes. The 
teat is based upon the fact that all glasses are opaque to radiations 
of wave lengths of less than 0°3 mioron (1 micron = 1/1000, mm.). 
It is, therefore, only n to examine eye-protective glasses 
for opacity to ultra-violet radiations of wave lengths of from 0°3 to 
0'4 micron. Radiations of these wave lengths are easily obtained 
without employing a spectroscope by simply filtering the light 
from a quartz vapour lamp through a suitable glass screen placed 
over a vacuum thermopile. Measurements of one part in 10,000 
are easily obtainable.— Chemical and Metallurgical Engineering. 


A Cheap Transformer Installation.—A cheap form cf 
oustom зг'а rural transformer installation is being supplied by the 
Miami Valley Electric Co., of Sidney, Ohio, says the XNlectrical 
World. The installation is simple and is easily installed. It 
consists of air-brake switches operated from the ground, horn-gap 
and resistance lightning arresters, choke coils, expulsion fuses and 
transformer. The approximate cost of a typ:cal installation on a 
13,200-V line to supply 110-220 V single-phase service is shown in 
the following list of materials and labour :—24-kVA transformer, 
$135.00; switching equipment ard lightning protection, $160.00 ; 
material for earthing neutral and lightning arrester, $3.50 ; one 
three-wire secondary rack, bolts, washers, and 300 ft. of No. 10 
secondary, $5.00; labour, two men, four hours each at 50 cents per 
hour, $1.00 ; total, $306.50. ; 

For the equipment installed complete with a three-wire 
secondary not exoeeding 100 ft. (31 m.) in length a charge of $315 
is made to the farmer. This oovers overhead cost and the slight 
difference in construction cost in different installatione. sies 


Detection of Armature Short-Circults.— To test for 


short circuits in motor coils outside the motor, a quick, reliable 


and at the same time inexpensive outfit was made by an Electrical | 


World correaponient from an old pole piece of a synchro 0us 
motor. This pole piece measured about 7 in. long 4 in. wide and 
6 in. high (18 cm. x 10 cm. x 15 om.). A piece of fibre in the 


shape of the coil was attached to the yoke end of the pole to hold 


the winding, which consisted of five layers of No. 11 double - ootton - 
oovered wire. Flexible leads were soldered to the ends of the 
winding. Current was taken from a 110-V alternating-current 
circuit. 

In testing a coil it was placed over the pole piece. Any short 
circuit in the coil was detected first by a force trying to throw the 
coil off the core and, secondly, by the heat developed in the short- 
circuited turns. This outfit bas very handy and many other uses 
may be found for it in the winding shop. 


Electrical Bread-Baking.—The Electrical World gives 
details of a store in Salt Lake City where electricity has been 
substituted for raw fuel in the baking of bread. The supply 
company looks upon the oven as a very desirable business, as 
it is in steady use from five to sixteen hours each day, and main- 
tains a fairly high load factor. The investment cost to obtain this 
business is little or no greater for smaller-siz» ovens than for the 
electric range, and the revenue is eight to ten times greater. In 
most cases no additional investment is necessary, as che load i: 
connected in the commercial section, where feeders and trans- 


formers are of ample capacity to handle a greatly-increaged load. 


The baking hours are so arranged by the class of work that the 


operation seldom overlaps a peak. If the oven is used during the - 


day, it misses the morning peak and is turued off before the 


evening: it used during the night, it aleo misses both morning 
and evening peaks, thereby improving the load factor by filling 


in the valley of the load curve that is a problem to all oentrel- 
atation engineers. 


An initial six-day trial proved this method of baking to be less 


expensive than the previous arrangement, and the success of the 


soheme was s» marked that in Balt Lake City no less than 40 of 


these ovens are in daily use, in addition to 20 in other parts of the 


supply company’s area. 
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INSTITUTION NOTES, 


Birmingham and District Electric Club. —The club held its first 
meeting of the 1921 session on January 8th, when the preaident, 
| Mr. A. C. Wynne, gave his presidential address, in which he dea't 
with the present; position of the electrical profession and industry, 
and claimed that the time was (more than ripe for those engsged 
in the busir ees of electrical engineering to consider some means cf 
setting and insisting upon a standard of fitness and efficiency, and 
thus form a means of protecting themselves and the public from 
the results of the ignorance and malpractices of those who ought 
never to bé allowed to practise in a business of such supreme import- 
ance to the community as electrical engineering. The club meets 
on the second Saturday in each of the winter months at the Grand 
Hotel, Colmore Row, Birmingham, and electrical engineers residing 
in, or visiting the city, will always find a welcome, and, as a rule, 
an interesting and ureful technical paper or discussion. 

The arrangementa for the first half session, 1921, include the 
following items: — February 12th, Mr. C. J. A. McDonald on 
“Reminiscences of the Test- bed; March 12th, Mr. H. C. Young, 
о1 Common Sense Methods of Recording, Costing, and Progress 
in Shop Management"; April 9th, Mr. F. Forrest on Supply of 
Fectrical Energy in Birmingham and District” ; March 4th, 
annual dinner. 


.. Liverpool Engineering Soclety.— The annual dinner will be held 
at the Exchange Station Hotel, Liver pool, on Thursday, J anuary 27th, 
at 7 pm. : 


Institution of Electrical Engineers.—The following programme 
of Informal Meetings has been arranged for January :—17th, 
"The Mental Equipment of an Engineer," by Mr. P. Pitt ; 24th, 
discussion on Improving the Usefulness of the Institution,” Mr. 
Il. B. Atkinson (president) in the chair; 31st, “ Possible Economies 

in Housewiring," by Mr. L. Milne. The second annual smoking 
concert is to be held on February 28th. 


Chelmsford Engineering Society.—On January 6th, at the East 
Anglian Institute of Agriculture, Mr. Thomas Clarkson delivered 
an instructive lecture on Motor Transport Economics,” outlining 
the growth of road transport from the pioneer work of the early 
French engineers up to the present day. He pointed out that by 
the use of coke ag fuel in a steam-driven lorry, it was now possible 
to carry a three-ton load at a net cost of lid, per mile, In the 
discussion that followed, Mr. C. Johnson pointed out the 
alvantsges of electric transport for a short and intermittent haul, 


a 


_ OUR PERSONAL COLUMN, 

The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and indust: y, 
alte electrio tramway and railway officials, to keep readers of the 
BLRCTRICAL REVIEW posted as to their movements, 


Мв, W. B. Brassinuton, formerly chief engineer of the 
Motherwell electrio undertaking, has been appointed chief engineer 
of the joint undertakings of Motherwell and Wishaw, which will 
in future be controlled as one unit; MR. DAVID B. Scott, Wishaw, 
has been appointed mains superintendent of the joint undertakings, 

The Röntgen Society has made the first award of the Macker zie 
* medal to DB. F. W. ASTON, for a paper on Positive 

у8." | | 

Мв, Новевт M. FREEMAN, аёвссїа{е physicist of the radio 
tection, Bureau of, Standards, 4 U. S.A., has resigned to accept a 
m with the Westinghouse Electric and Manufacturing Co. 
—Science, | 

Hackney Borough Council Establishment and General Purposes 
Committee rect mmends that Mg. J. G. W. CLEMENTS be appointed 
tales department salesman in the electricity department at a com- 
mencing salary of £220 per annum. 

The marriage has taken place at Edinburgh of MR. COLIN 
RUSSELL, A.M.LE.E, who gained the M.S.M. whilst serving with 
the Royal Engineers, and Misa Frances Brown, of Edinburgh. 

Me. H. F. REEMAN, who, for a number of years, has been power 
Nation superintendent to the Llanelly and District Electric 
Lighting and Traction Co., Ltd., resigned on 31st ult., to take up a 
position аз manager to a manufacturing firm in Lancashire. On 


bd was presented with a gold watch by the members of 
e ; 


Barrow Town Council has been recommended to increase the 


talary of the electrical engineer to £950 per annum as from April 
Ist, 1920, or any variation thereof which may be agreed upon 
ARE the Standing Sub-Committee of the Council and the 


МІН, — The late Mp. J. Srunns, O.B.E, director of the 
cardia Blectrio Wire Co., Ltd., left £36,760 gross, and £29,151 
net pertonalty, | | 


т 


Portsmouth Leader Cable.— Representatives of nearly 
every Navy in the world witnessed a demonstration at Portsmouth, 
on the 4th inat., of the electric leader cable," which was installed 
some time ago, and by means of which ships can be guided into 


in f . T ka 
not edd weather, or when the ordinary navigation marks are 
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7 JOINT" ELECTRICITY" AUTHORITIES! - 


Ес 7 West or ENGLAND District INQUIRY. 
An inquiry into the proposed formation of a Joiut Electricity 
Authority as provided for by the.. Electricity (Supply) Act, 
1919, was opened at Bristol on January llth, in connection 
with the Lower Severn District. Sir John Snell, Sir. Harry 
Haward, Mr. H. Booth and Mr. Archibald Page represented 
the Electricity Commissioners, who were accompanied by 
their legal adviser, Mr. E. W. Hudson, and their. clerk,, Mr. 
D. S. Cumberlege. TW MN ЧЕЛЕР * 
County Councils, Borough, Urban Distriet, Rural District, 
and Town Councils were represented by their legal advisers at 
the inquiry, and many electrical gentlemen were present, 
Including Mr. Roger T. Smith, who in company with . Mr. 
Tyldesley Jones represented the Great Western and Midland 
Railway Companies, Messrs, H. Faraday Proctor (Bristol), F. 
Teague (Bath), W. J. Bache (Chelfenham), F. H. Corson 
(Gloucester), P. Newey (Swindon), W. T. Kerr (Hereford), 
H. I. Munro (Exeter), C. G. Morley New (Cardiff), 8. T. 
Allen (Wolverhampton), W. Nairn (Bristol Tramways Co.), 
W. lHardey (Bath ‘lramways Co.), G. Charlton (Weston- 
super-Mare Electric Supply Co.), G. L. Coventon (Chepstow 
E.L. Co.), H. Walker (Bridgwater E. L. Co.). F. Christy 
(Forth Somerset Supply Co.), C. T. Allan (South Wales Power 
Co.), J. H. Edwards (various. undertakings), W. L. Madgen 
(British Electrical Federation), J. W. Burr (Swansea and 
South Wales Linking-up Committee), T. W., Cole (Provincial 
Electricity Supply Connittee), and: Mr. Arthur. Ellis, consult- 
ing engineer, Gardiff. ~~- а Фф ee у 
In opening, Sir John Snell read the notice convening the 
inquiry, which stated that any body or person interested might 
attend: the inquiry either personally or by counsel, solicitor, 
or agent. Не mentioned that the present Electricity Acts did 
not confer any financial powers upon Joint Electricity Autho- 
rities, but the Bill which was to be laid before Parliament 
next session would contain the financial powers necessary to a 
Joint Authority to borrow money and to issue electricity stock, 
and powers to local authorities, companies, and persons, {о 
render financial assistance to a Joint Electricity Authority by 
loans, by guarantee of interest or otherwise. The procedure 
of the inquiry would be to call upon the chairman of the 
Organising Committee (Mr. Н. Faraday Proctor), which has 
submitted the scheme to open, and thereafter such witnesses 
as might appear in support of the scheme would be examined 
and cross-examined by counsel or solicitors appearing for the 


various interests in such order as they might arrange between 


themselves. He-had expected that.the Organising Committee 
would have been represented by counsel, but Mr. Proctor as 
the chairman of the Organising Committee, would present 
the case on behalf of the Organising Committee, and 
then would have to put-himself- into the box as a witness 
to be cross-examined by those representing the-other interests, 
њ not altogether helpful way of doing things, which might 
lead to some confusion. He was rather sorry for Mr. Proctor, 
because he had to appear in a dual capacity. Sir John pointed 
out some inaccuracies in the notice of provisional determina- 
tion of the first district. He then called upon Mr. Proctor to 
explain the proposals for the scheme. ЖТ. р: 

Mr. Н. Faraday Proctor, in opening his’ case, detailed the 
two or three references which had led up to the present stage 
in the proceedings. General particulars and financial esti- 
mates had been prepared and had been submitted to the Com- 
Iuissioners, with the request for the putting in hand of those 
interim works and estimates more particularly referring to the 
Beachley generating station in the Forest of Dean. Additional 
information. was furnished to the Commissioners ав desired, 
embracing general statistics and an outline of a seheme show. 
ing the feasibility of transmitting energy to various localities 
in the south-eastern portion of the district on a sound financial 
basis. These details had not been submitted to other, autho- 
rities in the proposed districts. The scheme submitted dealt 
particularly with the constitution of the Joint Authority and 
the method of securing proportionate representation and the 
basis of the ваше. It was deemed to be a sine qua non that 
those bodies or companies which through their representatives 
were entrusted with the control and direction of the affairs 
of the authority, including its finances, should be responsible 
for its solvency. 16 had been, and was, considered undesir- 
able, and indeed impracticable, for a committee which Was 
not regularly constituted and had not time or means at its 
disposal to undertake the specific detailed investigation of the 
engineering problems, more particularly having regard to the 
fact that the area had not been determined. 

Sir John Snell inquired how it came about that the district 
Was in that position, when to the knowledge of the Commis- 
sioners other districts which had submitted schemes had sub- 
mitted the full engineering particulars. He stated that cor- 
porations and companies could nat possibly criticise the pro- 
posals of the Organising Committee unless those particulars 
were put at their disposal. "They. ought to have something 
concrete to go upon. [fe was disappointed that the Organising 
Committee had not the information which had been submitted 
to the Commissioners available for distribution to the various 
representatives present. [t was a little unfair to those repre- 
sentatives not to have the particulars in their bands. Ls 

The point raised by Sir John was endorsed by many of tho 
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present, and af ter a conference with his colleagues, the inquiry 
was adjourned until March Ist, by which date it was hoped 
that all available information, both technical and otherwise, 
would be furnished to the various parties interested. 

Before adjourning, Sir John stated that the idea to be borne 
in mind was the improvement of the supply of electricity in 
the district and its gradual evolution and development. In- 
terests ought to be, on main principles, common. In fairness 
to Mr. Proctor, he ought to state that he did not blame him 
or the Organising Cominittee for the position they found them- 
selves in that morning. ‘The Organising Committee had, after 
all, taken the initiative in this matter. As this was the first 
inquiry of its kind, without any settled form of procedure, 
they would gradually have to formulate as they went along. 
A certain amount of preliminary work and loss of time was 
inevitable, but he supposed other districts would benefit at the 
expense of the Lower Severn. 

The sudden postponement of the inquiry was entirely un- 
expected by the electrical industry, which had looked forward 
to the investigation with keen interest. It appears that the 
Organising Committee was hardly prepared for the array of 
consulting engineers and learned counsel with which it was 
confronted, and Mr. H. Faraday Proctor—to whose indefatig- 
able labours the Lower Severn District is deeply indebted— 
found himself in an unenviable position. We gather that the 
presentation of а technical scheme is regarded by the Elec- 
tricity Commissioners as an indispensable feature of such an 
inquiry, and it so happens that of the four proposals which 
have been published, the Lower Severn Scheme is the only 
one in which it is lacking. If this procedure is to become 
standardised, it will obviously be difficult or even impossible 
to form a Joint Authority for the purpose of exercising super- 
r over a District without actually engaging in electricity 
supply. 

The postponement of the inquiry is not altogether to be 
regretted; it will afford an opportunity for the interests con- 
cerned to confer with a view to submitting to the Commis- 
sioners an agreed and well-thought-out technical scheme, from 
_ which contentious elements will have to be eliminated as far as 
possible, and the incident will serve for the guidance of other 
organising committees in the preparation of their cases. We 
understand that the Bath City Council, which was formerly 
disposed to stand aloof, has assumed a more friendly attitude 
with regard to the proposals; as a measure of justice, we 
must point out that in the early stages the Bath representa- 
tives insisted on the preparation of a technical scheme as a 
condition precedent to their adhesion, and to the formation 
of a Joint Authority for the District. 


NEW COMPANIES REGISTERED. 


Smith & Ansell, Ltd. (172,491.)—Private company. Re- 


Ristered January 7th. Capital, £7,000 in £1 shares. To take over the business 
of manufacturers of electric light fittings, &., carried on by Н. S. Smith and 
В. Ansell at 109, Great Hampton Row, Birmingham, as“ Smith & Ansell.” 
The first directors are: Н. S. Smith, “„ Vron," Maney Hill Road, Sutton 
Coldfield (chairman); В. Ansell, 280, Kingsbury Road, Erdington, Birmingham. 
Registered office: 109, Great Hampton Row, Birmingham. 


Ennis Gas & Electric Supply Co., Ltd. (5,094).—Regis- 
tered in Dublin January 3rd. Capital, £5,000 in EI shares. To supply electric 
light to the town of Ennis. The frst directors are: A. Knox, merchant, Ennis; 
J. O'Dea, merchant, Ennis; J. Brevin, merchant, Ennis; P. Cahn, merchant, 
Ennis; D. Mcelnernevy, merchant, Ennis; M. McInerney, merchant, Ennis; 
M. McMahon, merchant, Ennis. Solicitor: F. T. Cullinan, 8, Nassau Street, 
Dublin. 


Haslam & Stretton (Engineering and Motor Utilities), 
Ltd. (172,459).—Private company. Registered January 6th. 


Capital, £25,000 in £l shares. To take over the mechanical, electrical, and 
motor utilities supply business of Haslam & Stretton, Ltd. The first directors 
are: S. B. Haslam, 11, Windsor Place, Cardiff, engineer; T. Stretton, II. 
Windsor Place, Cardiff, engineer; W. Fakon, no address given; G. H. 
Ockwell, no address given. Registered office: 11, Windsor Place, Cardiff. 


Scholey Constraction Co., Ltd. (172,385).—Private com- 
pany. Registered January Ist. Capital, £20,000 in £1 shares. To adopt an 
agreement. with H. Scholey, C. B. E., for the transfer of certain property and 
rights to use a process relating to an improved method of treating rails, &c., 
with apparatus for heat treatment “ in situ," and to carry on the business 
of manufacturers of railway and tramway apparatus, rolling stock, engines, 
and machinery of all kinds, &c. The subscribers (each with one share) are: 
F. S. Clark, 11, Pancras Lane, E.C, 4, solicitor; E. W. Brett, 25, Kelsey Park 
Road, Beckenham, Kent, solicitor's clerk. The first directors are: H. Scholey, 
C.B.E., Rt. Hon, G. II. Roberts, M.P., C. W. Hill, and E. S. Ormsby. The 
last named shall be entitled to act without qualification. In the event of the 
said E. S. Ormsby ceasing to act as director, C. P. Sandberg, of 40, Grosvenor 
Gardens, S. W., shall be entitled to nominate a director in his place during the 
continuance of the “ principal agreement," Solicitor: F. S. Clark, 11, Pancras 
Lane, Е.С. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


North Metropolitan Electrical Power Distribution Co., Ltd. 
— Particulars of £40,000. debentures (of which £25,000 has already been regis- 
tered) authorised by resolutions of June 17th, 1900, Mav 6th, 1915, and Novem- 
ber 9th, 1920, present issue £15,000, charged on the company's undertaking 
and property, present and future, including uncalled capital. 


Airedale Electrical & Manufacturing Co., Ltd.— Mortgage 
dated December EXth, 1920, to secure £000, charged on land in or near. Ryan 
Street, Bowling, Bradford, and garage shel, K., thereon. Holders: S. E, 
Jackson, 32, Ryan Street, Bradford, and W. B. I. und, 8, Beechwood Grove, 
Undercliffe, Bradford. 


Dougias Engineering Co., Ltd.—Two mortgage deben- 
tures dated December 7th, 1920, to secure £3,000 and £1,000 respectively, 
charged on the company's undertaking and property, present and future, 
including uncalled capital. Holders: R. J. Corporation, Ltd., 370, High 
Road, Willesden Green, N.W. 


City of Oxford Electric Tramways, Ltd.—Satisfaction to 


the extent of £1,600 on December 17th, 1920, of charge dated February 20th, 
1914, securing £46,000. 


Wilson- Wolf Engineering Co., Ltd.—Satisfaction in full 
on November 28th of mortgage dated March Aud, 1939, securing all moneys 
due or to become due, not exceeding £3,000 notified. Also mortgage dated 
December 30th, 1920, to secure all moneys duc or to become due from com- 
pany to London Joint City & Midland Bank, Ltd., charged on certain freehold 
hereditaments in Towler Street, Peterborough. 


Phonopore Construction Co., Ltd.—Particulars of £5,000 
debentures authorised by resolutions of November 15th and December 14th, 
1920, whole amount issued, charged on the company's undertaking and pro- 
perty, present and future, including uncalled capital. 


Wakelins, Ltd.—Satisfaction to the extent of £1,380 on 
December 15th, 1920, of debentures dated July loth, 1919, securing £1,480. 


CITY NOTES. 


From the Adelaide Register of November 
Adelaide Electric 1Uth, just to hand, we learn that a meeting 
Supply Co., Ltd. of local shareholders was held in Adelaide 
on November 9th, when Sir Geo. Brook- 
man, the chairman of the local board, who has recently visited 
England in connection. with the question of the transfer of 
the head office from London to Adelaide, and the heavy 
burden imposed upon the company by the payment of British 
income tax as well as local taxation, explained the result of 
his investigations. Sir Geo. Brookman said shareholders were 
aware that for some time the directors in London and in Ade- 
laide had endeavoured to secure relief from double taxation. 
For some years an abatement bad been made, and they had 
hoped that it would be increased and further concessions 
granted to Australian shareholders. Previously to his visit to 
London Mr. J. K. Samuel discussed with the board the subject 
of moving the head office to Adelaide to avoid British taxation 
on amounts earned and distributed in Australia, and negotia- 
tions on that point were continued on his arrival. While the 
steps were in progress matters were brought to a crisis by the 
imposition of the company tax of à per cent., and the adamant 
attitude of the Chancellor of the Exchequer on the subject 
of further relief. The situation had been discussed with the 
London board from all points, and it was found that to avoid 
the tax it would be necessary to move the control of the com- 
pany to Adelaide. Fortunatelv, it would make no difference, 
as the company had been practically managed in Adelaide for 
many years, with the London board settling matters of policy 
and materially assisting in matters of finance. It had been 
agreed by the London directors that after March, 1921, the 
company should be controlled from South Australia. He was 
pleased to say that the arrangement for the transfer was of 
a friendly nature, the directors recognising that the tax was 
unfair, and he asked shareholders to support the payment of 
47.000 as compensation for the loss of office. A saving of 
£12,000 a vear would be made immediately, and larger sums as 
the business expanded. Should the resolutions to be submitted 
be approved by local shareholders, a meeting would be 
held in London on January 19th, at which they would be 
submitted to the English shareholders, who numbered more 
than 600, and held about 300,000 shares, and he did not expect 
any opposition from them, as they would indirectly benefit by 
the savings to the company. Arrangements bad been made to 
continue the office in London. They had a capable secretary. 
who was also an engineer, and also had the services of Kincaid 
and Co., the eminent consulting engineers. The interests of 
the company had been safeguarded in every respect, and they 
would still retain the sympathy of the London directors. 

The following resolution was carried: * That this meeting 
of local shareholders in the Adelaide Electric Supply Co. -ap- 
proves the terms proposed for the transfer of the control of 
the company to Adelaide as set out in the notice to the meet- 
ing to be held in London on January 19th embodying the 
resolution to be submitted theré.”’ 

It was also agreed that the London directors should be 
paid £7,000 as compensation for loss of office. 

The draft notice set out that on and after March Ist the 
board of directors in Adelaide would consist of Sir George 
Brookman, Hon. D. J. Gordon, M. I. C., and Messrs. J. K. 
Samuel and F. W. Clements. 

16 was also stated that the directors intended shortly to issue 
the remainder of the ordinary shares, as more capital was 
required. 

Gross revenue for the vear ended August 31st, 1990, £238,763, 
as compared with £185,907 for the previous year. After deduct- 
ing management and general expenses in Adelaide and London 
and providing for interest and sinking fund on 5 per cent. 
debenture stock and interest on 6 per cent. consolidated deben- 
ture stock, writing off the cost of issue of ' A preference 
shares £4,000, placing to reserve for income tax and corpora- 
tion tax £5,000, to general reserve £5,000, and paying а final 
dividend of 7 per cent. (aetual) on 350,000) ordinary shares. 
making 12 per cent. free of British tax for the year, there 15 
а balance of £2,103, and £18,360 brought forward to be carried 
to next account. Capital expenditure to August 31st, 199, 


— — ———— 


—— — ————ñ———— — wm 


EE ани 


vel. 88, No. 2,351, January 14, 1921] THE ELECTRICAL REVIEW. 55 


. — —————— — — — аара 


amounted to £1,047,683, plus further expenditure during the 
year £133,400, making £1,181,083, less 422,481 written off, 
leaving balance of capital expenditure 41, 158, 602. 


The report of the directors of the Com- 
The Compagnie pagnie Générale d'Electricité, dealing with 
Générale the year 1919-20, states that the activity of 
d' Electricité. the manufacturing works on the whole was 
only limited Ьу tbe scarcity of coal and 
the irregularity in the transport services. The work of exten- 
sion or transformation of the means of production was con- 
tinued. The Pont-en-Royans factory for the manufacture of 
small electrical apparatus was set in operation in March, 1919, 
and a second works was on the point of being finished at 
Saint Marcellin, in order to supplement the former. In the 
case of the Orleans electrical and mechanical works, the pro- 
duction of motors and transformers in bulk was beginning. 
The Tubes de Vincey, which works had been in use since 
February, 1919, had been converted into a separate company 
with a share capital of 30,000,000 fr., in the formation of which 
the Campagnie Générale had participated with the Aciéries de 
la Marine; and the interests taken by the company in the 
Aciéries et Usines à Tubes de la Sarre had been transferred to 
the Société des Tubes de Vincey. Proceeding to refer to sub- 
sidiary companies, the report mentions that the Ateliers de 
Constructions Electriques de Delle, which made a speciality 
of high tension apparatus, had distributed a dividend of 6 per 
cent, for the past year, and the same rate had been paid by 
the Compagnie Générale d'Electro-Ceramique. As to the ques- 
tion of the supply companies which were in a serious situation, 
the report recalls the fact that the Ministry for Public Works 
had recommended the introduction, in the fixing of sale prices 
for energy, of an economic index, taking into account varia- 
tions in the prices for coal and the cost of labour. Certain 
agreements, some of which were provisional and others were 
definite, had been arranged on this basis between the con- 
cessionnaire companies and the municipal authorities which 
granted the concessions. It, therefore, seemed that in the 
course of time the company's subsidiaries would again enter 
upon a period of normal financial yield. The accounts showed 
net profits of 7,370,000 fr., or an increase of 885,000 fr. over 
1918-19, and а dividend has been declared at the rate of 60 fr. 
per share, as contrasted with 50 fr. in the preceding year. 

M. Azaria, deputy manager, addressed the shareholders at 
considerable length at the recent general meeting, discussing 
in particular the crisis which places a heavy burden on every- 
one at the present time. After giving details, he expressed 
the opinion that every manufacturing or merchant undertaking 
should keep a special account to equalise the difference between 
the real profits resulting from the exercise of trade and the 
lemporary profits derived, without working, from the rise 
in value of stocks. The crisis was world wide, and the company 
was impeded by the competition of other producing countries 
which also sought foreign markets in order to dispose of the 
products which their inland markets were unable to absorb. 
Аз to the question when the crisis would come to an end, the 
speaker remarked that reassuring indications were beginning 
to appear; they would no doubt require several months to 
exercise their full effect. 

After referring to the fall in the prices for coal, the deputy 
manager approached the question of labour. He stated that 
the mentality of the workman was visibly being transformed; 
the workman was ceasing to follow those who advised him 
more and more to restrict his production, and the individual 
ellicienty was increasing in all the company's works. The 
number of workmen employed by the company and its sub- 
didiaries was 13,682 on June 30th, 1920; and had risen to 
14.389 by the end of November. [n conclusion, the speaker 
announced that applications for prices were now being made 
to an extent which had not been known for many weeks past, 
and it was possible that purchasers were beginning to ask 
themselves whether the time was not at hand when it would 
be right for them to buy. 


The directors of the Fabrik Isolierter 
Drahte vorm. C. J. Vogel, of Berlin, re- 
commended a dividend and bonus at tbe 
rate of 35 per cent. for 1919-20, as compared 
with 18 per cent. in the preceding year. It is proposed to 
Increase the share capital by 11,500,000 to 23,000,000 marks. 


The accounts of the [lektrowerke A.G., of Berlin, whose 
shares are held by the State, show net profits of 349,000 marks 
on an ordinary capital of 5,000,000 marks. The company, 
Which supplies power to the State nitrogen works at Piesteritz, 
and also contributes towards the delivery of energy in Berlin, 


has a State loan of 55,480,000 marks. 


The accounts of the Electrizitats A.G.. vorm. Herman Poege, 
of Chemnitz, show net profits of 2,514,000 marks for 1919-20, 
this result contrasting with 1.139.000 marks in the previous 
Year. A dividend has been declared at the rate of 17 per cent., 
| in 1918-19, and the share capital is to be increased from 
2 to 42 millions of marks. The directors state that the stock 
of orders and degree of activity in the new financial vear are 
satisfactory, and the restrictions in working in certain depart- 
ments have been mostly discontinued. 


The report of the 4.4. fur Elektrizitats Anlagen, of Berlin, 
Mates that allocations to the reserve fund were made in 
313-3 to meet the threatened losses on the works in Konitz 
and Thorn, which are situated in the district ceded to Poland. 


German 
Companies. 


Two German supply works were disposed of. as also were the 
shares held in Russian undertakings. ‘The accounts show net 
profits of 650,000 marks, as compared with 533,000 marks in 
1918-19, and the dividend is at the rate of 6 per cent. on 
share capital of 10,000,000 marks, as contrasted with 5 per 
cent, in the preceding year. 


Dublin United Tramways Co., Ltd.— The directors have 
decided to place £30,000 to the track renewals fund, £2,00U 
to depreciation on investments, to pay the following dividends, 
less tax, for the half-year ended December 3lst, 1920: 6 per 
cent. on the preference stock and 7 per cent. on the ordinary 
stock, making 54 per cent. per annum, carrying forward 


£13,331. 


Anglo-American Telegraph Co., Ltd.—Balance dividends 
of 14 per cent. on ordinary consolidated and preferred stocks, 
and first and final dividend of 14 per cent. on deferred stock 
for the year, all less tax, making 34 per cent. on ordinary 
consolidated, 6 per cent. on preferred, and 1j per cent. on 
deferred stock for 1920. ° 


STOCKS AND SHARES. 


TUESDAY EVENING. 

THE course of Stock Exchange markets is not running quite so 
smoothly as it did last week. There has been something of a 
halt in the public demand for most of the active securities, and 
the talk of cheaper money in the near future has not sufficed 
to prevent а pretty general setback in active issues. The main 
reason for the decline is simply that there is not enough busi- 
ness to counteract the usual amount of selling which goes on 
automatically day by day. Moreover, the buoyancy of last 
week failed to take fully into account the various elements that 
make for difficulty in trade conditions to-day : unemployment, 
high costs, foreign exchanges and the other items in the cata- 
logue of causes that weigh upon industry all round. Home 
Railway stocks, which were quite a good market last week, 
have mostly eased off on the latest crop of doubts as to whether 
the companies are, or are not, paying their way. 


In the general protest which has arisen against the proposed . 


increase to be levied upon telephone-users, the Stock Exchange 
has played its part with other members of the community. 
Numerously signed petitions have been presented to the Stock 
Exchange Committee asking that body to take steps to lay 
before the Government the severe handicap which the sug- 
gested increases in rates would lay upon fluidity of markets, 
thereby causing a loss to the public and to the revenue. The 
Stock Exchange recognises, of course, that the telephone ser- 
vice cannot be run indefinitely at a heavy loss to the country, 
but there is a distinct inclination to ask whether such reforms 
of management cannot be introduced into the existing system 
as would enable the rates to be substantially less, at all events, 
than those which it 1s now proposed to inaugurate. 

Underground Electric income bonds retain a rise of 2 points 
on the week, and the shilling shares are firmer at 5s. 6d., the 
market in Tube stocks not being affected by the heaviness that 
bas overtaken various issues in the steam group. 

We referred lust week to the intention of the County of 
London Electric Supply Company to apply for parliamentary 
powers for the establishment of a separate concern to deal with 
its Barking undertaking. It is reasonable to suppose that 
after the necessary amount of official red tape has been cut, 
the scheme will be duly passed. Some speculation has arisen 
in the market as to what will be the result, and if a guess 
may be hazarded in this column, we would say that the lines 
of the plan may follow those which prevail in the case of the 
Charing Cross and City Company. No change has occurred 
in the price of the ordinary, but the preference are 58. lower. 
To give some idea of the way in which cheap shares are com- 
ing to market, we may mention that a small parcel of Chelsea 
6 per cent. preference changed hands the other day at 2 9/16, 
As the shares are of the nominal denomination of £5, this gives 
a return on the money of nearly 12 per cent., and although 
there is not much market in the shares, the company is оце 
of the soundest in the group. Metropolitan, Westminsters, 
and Charing Cross ordinary are all 5 up on the week. 

Edisons, after their dip to Ss. 9d., have recovered to 12s. 6d. 
There are interesting rumours current in the market with 
reference to a closer association of this company with one of 
the other big electrical undertakings, but no definite informa- 
tion is at present forthcoming. Electric Constructions have 
risen to 175. 6d.; General Electrics are unchanged. 

The Eastern cable group is quotably strengthened with rises 
in Eastern Extensions, Globe ordinary, Eastern ordinarv and 
Western shares. Moreover, the new stocks of these companies 
are all better than they. were. The cheapest in the list is 
Western new, which stand at 141 as against the old shares at 
14i. Siemens new shares eased off to ïs. 9d., and Henleys at 
30s. are } down. Otherwise there is not much change in the 
manufacturing market. The British Columbia Electric Rail- 
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A water-cooled resister and a control panel make up the control 
* Dividends paid free af Income Тат, | 
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equipment,,— Flectrical Reriew (Chicago), 
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BRAZIL: sour AMERICA’S MOST POPULOUS MARKET. 


BRAU. emerged from the war in a strong position, and it is 
probable that the development of her enormous natural re- 
sources will be one of the chief characteristics of the coming 
years. Such is the pronouncement of Н.М. Commercial Secre- 
tary at Rio de Janeiro in his report on the general economic 
and financial conditions of Brazil (Cmd. 840. Price 6d.). 

Ít is true that since his words were written some amount 
of commercial depression has been caused by speculation, and 
a fall in the price of the products on which the prosperity of 
the country 18 based. But no doubt exists that the general 
economie condition of Brazil has improved fundamentally as a 
result of the war, that it is thoroughly sound, and that when 
the temporary depression has passed, Brazil will again offer a 
fruitful held for British enterprise, particularly in the direction 
of engineering. | 

The excess of Brazil's exports over imports during three 
recent years was as follows :— 


197  .. £18,500,000 
1918 . 48,350,000 
1919 . 251900000 


The weight of exports during this period varied, however, 
but little. 

The figures of Brazil's foreign trade during the last six 
vears show the inevitable changes brought about by the 
war with regard to Brazil's suppliers and buyers.“ The follow- 
ing table expresses these changes in percentages :— 


Percentage of Brazilian exports purchased by: — 


| 1913. 1917. 1919. 
езу з Per cent. Per cent. Per cent. 
United Kingdom ... с. 15 18 7 (estimated) 
Germany... . an 4 — — 
United States . ne 32.5 48.5 42 
Ктапсе 5 Т 13 22 


Europe A "T 58 38 48 
Percentage of imports into Brazil supplied by :— 


1913. 1917- 1919. 
ZEE. Per cent. Per cent. Per cent. 
United Kingdom ... 21.5 19 15 (estimated) 
Germany ... 85 me 17 1 06 
United States e. 15.5 46 50 
France bid i = 10 4 3.5 


Europe Sie “ыы e e E: 33 25 


These statistics of Brazil's foreign trade 
United States. show how enormous has been the develop- 
. “ment of American trade owing to the con- 
ditions produced by the war. The advantages which the 
special position of the United States in the great European 
struggle produced for her generally in the world's trade have 
been patent in Brazil. She not only took Germany's place 
as an exporter to Brazil, but also was able to supply many 
goods which Brazil formerly purchased from Allied. countries, 
especially from the United Kingdom. American traders would 
he the first to admit that the exporters in the United States 
did not understand this market at first. Their inexperience 
in market conditions led to misunderstandings on the part 
of the Brazilian importer. But the Americans have applied 
themselves diligently to this market. They have sent down 
hosts of commercial travellers, and they have learnt much, 
and of the trade which they inevitably gained much will be 
permanent. 


The National City Bank of New York has 


Competition opened branches in Rio de Janeiro and Sao 
to be faced. Paulo, as well as elsewhere in Brazil. 


Other banks have also opened, which have 
met with difficulties, some in the matter of dealing with 
Brazilian exchange, and the older banks have had little 
or nothing to fear from them in this respect, but they have 
certainly grasped the importance of the purely commercial 
side of banking in the country, and in this respect seem 
inclined to imitate the poliey of Gerinan banks. At the present 
moment American export trade to the country (as to others) 
Is sullering from the high exchange rate of the dollar. But 
apart from this, it appears certain that British trade can, if 
the will exist, soon resume its normal leading position in the 
Import trade of Brazil. | | 

he Japanese are devoting a good deal of attention to Brazil 
as à market for their goods, but it seems doubtful if Japanese 
trade will be at all permanent with Brazil. | 

British goods have always enjoyed such a splendid and 
Well-deserved reputation in Brazil that they may almost be 
sald to have sold themselves. But the specious advantages of 
cheapness and long credits offered by our German competitors 
had begun, at the outbreak of the war. to create a position 
for our own trade that might eventually have become serious. 

There are many cases where the Brazilian importer, who 


5—:: — MR M E NEC RES NONE RE NER NER T SS 


* Tt should he noted that Brazil's export trade to the United 
States consists almost exclusively of coffee and rubber, to which 
Was added during the war, manganese. 


established firins on the spot. 


would have preferred to purchase a British article which he 
recognised as far superior and worth more money, was obliged 
to buy from Germany on account of the inmediate advantages 
which he could obtain by so doing. 

The Germans interested theinselves, too, in every phase of 
national industrial expansion. ‘Lhey thus found themselves 
allied with the powertul industrialist class. 

The market is no longer the easy market it used to be. 
Competition is increasing daily. Ihe Germans started it, 
and it looks as if the Americans would carry it on. There 
never was a time when so much care and real hard: work 
were necessary. But the possibilities are enormous, and the 
establishment of more British firms in the country would 
enable Great Britain to get her due share not only of import 
trade, but of handling the increasingly varied export of 
Brazilian products. The internal development of Brazil daily 
presents some interesting features and prospects, and it is 
only by having sufficient people on the spot, acquainted with 
lecal conditions, that Great Britain can participate profitably 
in such development. 


It is high time that British manufac- 
turers should convince themselves of the 
imperative necessity of having stocks of 

machinery on the spot. In the past they 
appear to have refused almost entirely to admit this point 
of view. 

The average customer in Brazil will always buy on the 

spot, even if the machinery offered is not exactly what he 
requires, in preference to waiting for some months until 
his order can be executed. 
: It is therefore essential that standard types of machinery 
should be stocked. British houses have lost not 1псоп- 
siderable business in the past through not having had goods 
in stock. Gas engines, for instance, are stocked by local Swiss 
houses for account of the Swiss manufacturers. 

These remarks apply to cities like Rio de Janeiro and Sao 
Paulo, and it can therefore be imagined that they apply even 
more to such towns as Curityba, Porto Alegre, &c., where the 
farmers go into the towns at fixed intervals, and want to be 
able to buy at once such stocks of machinery, agricultural 
implements, &c., as they require, very often in exchange for 
their produce. 

German stocks of electrical and agricultural machinery in 


Stocks 
of Goods. 


. the country enabled them to do a big business for a very 
long time after the outbreak of war, in spite of the fact 


that they received no direct supplies from Germany. 

The articles which Brazil imports from the United Kingdom 
cover a very wide range. The importance of the British 
merchant and commission houses in Brazil in creating and 
developing that trade has been considerable, and although 
there seems to be a certain current of feeling which perhaps 
is not shared by manufacturers at home, that direct trade 
can and should be done without the aid of commission houses, 
it seems, nevertheless, that British trade with the country 
cannot be adequately dealt with and increased except with 
On the other hand, there is 
undoubtedly plenty of room for new British firms in Brazil, 
especially firms with technical men on their staff, i.e., en- 
gineers and chemists. ‘To supply the evident need for technical 
men should undoubtedly be the concern of the manufacturer, 
while the local agent or firm should supply the indispensable 
local. knowledge. 


More frequent visits to Brazil should be 
paid by the heads of firms having dealings 
with the country. Conditions are changing 
z rapidly. Conversely, frequent visits home 
should be made by- those in charge of British interests in 
Brazil. Greater encouragement should be given to vounger 
men to devote themselves to the interests of the firms who 
employ them. A great outery was raised some time back 
that new American firms were taking voung Britons—and 
very often such as held responsible positions—from British 
firms. There was nothing so strange about this. The 
Americans were prepared to pay better salaries, and offered 
brighter prospects. It is perhaps just as well to take 
this opportunitv of insisting on the need for good catalogues, 
printed if possible in Portuguese, while heads of firms should 
offer every inducement to their employés to learn the language 
of the country really well. 

The British enjoy a far higher commercial reputation than 
any other fore inn people in the country, far iagher in fact 
than many British subjects here realise; and if use could be 
made of this well-deserved reputation, by adapting sound 
commercial traditions to the rapidly developing commercial 
needs and progress of the country, by " speeding up” and 
by making use of modern methods of advertising, &e., British 
trade to Brazil will soon occupy the first place which it en- 
joved for so many years. 

The Brazilian commercial delegates who visited the United 
Kingdom urged that British banks should, if possible, relax 
some of their traditional rigidity in Brazil. The scope for 
purely commercial banking (as done by the Germans) is 
believed to be increasing daily, and. this new aspect will have 
to be seriously considered. 


Methods 
of Trading. 
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For coal Brazil depends almost entirely 
on what she imports, and the normal 
annual importation is nearly 2,000,000 tons. 
Coal exists in the southern States, especi- 
ally Rio Grande do Sul, but has never been commercially 
exploited to any extent. | 

Iron ore is found abundantly, and with a high percentage 
of hematite. Various projects are on foot for the development 
of deposits, and there is every prospect of this becoming one 
of the most important industries in the country. The iron 
ore deposits in Minas Geraes alone are said to contain more 
than 3,000,000,000 tons of mineral, the percentage of metal 
being estimated to average 50 per cent. 

Large quantities of manganese were exported during the 
war, and the value of 500, 000 tons exported in 1917, most of 
which went to the U.S.A., was Just double that exported in 
1916. The idea of creating foundries in the country, instead 
of exporting manganese and iron ore, has taken hold of many 
leaders of opinion in Brazil. The principal difticulty 1s, of 
course, the fact that coal is not found in any quantity near 
the deposits of ore, nor are the supply and quantity yet 
assured. The use of coke is suggested, while the advocates 
of the views mentioned above also maintain that electric 
smelting is not only possible, but entirely practicable in 
Brazil. It is admitted that an enormous capital outlay would 
be essential to such a project in а country of such vast dis- 
tances as Brazil, but it is suggested that the subsequent 
possibilities are so vast that the problem deserves the most 
serious consideration. ‘The Government appointed two 
Brazilian engineers to investigate the question of the extrac- 
tion of iron ore and coal, and the Mineralogical Department 
of the Ministry of Agriculture is also studying the question 
of hydraulic power for electrical furnaces. 

Much attention has been directed recently to the commercial 
possibilities of petroleum deposits in Brazil—(the States of 
Bahia, Pernambuco, and specially Alagoas). A great future 
is claimed for such deposits, and numerous investigations are 
being made. It is claimed that Brazilian petroleum is purely 
of animal derivation and contains, therefore, more calories 
and a much less quantity of sulphur. The petroleum area 
has been estimated at 200,000 kilometres, and the deposits are 
said to be all close to the sea coast. 


Mineral 
Resources. 
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THE HEATING OF BURIED CABLES. 


DISCUSSION AT LEEDS. 


Tur first meeting of the 1920-21 session of the NoRTH- MIDLAND 
CENTRE of the I. E. E. was held at Leeds on December 14th, 
when the British Electrical and Allied Industries Research 
Association's report on the above subject, which was abstracted 
in our issues of December 24th and 3lst, was enthusiastically 
received and discussed. Mr. C. J. Jewell, of Wakefield, chair- 


. man of the Centre, presided, and there was а good attendance 


of members. 
Mr. E. B. WepMore, who represented the B.E.A.I.R.A., 


presented the report, and in a few words outlined the history . 


of the research of the Association. ‘Lhe present report was 
an intermediate one, he said, and they had a mass of details 
much of which was of very great interest in itself, but which 
might be at present a little difficult to apply. They had not 
reached the stage where the tables could be put into shape for 
ready application to particular cases. 

Mr. S. W. Metsom summarised the work, the details of 
which were given in the report. The thermal resistivity 
of some cables was 1.200 in the units given in the report, 
others would be as low as 400, the dillerence between those 
two values varying by something like 90 or 30 per cent. the 
actual carrying capacity of the cable. ‘That was a new path 
which they came upon and which they had stepped aside to 
follow for a long way. Then the air in а duct, so far as 
could be seen at present, was inert even when the cable was 
worn and they had the ends of the duct open. He hoped 
they would hear something about that matter, because he 
believed a lot of people thought that the heat did actually 
go through a cable duct if the ends were left open. The 
problem thus divided itself, first into a question of cables 
und then that of the medium in which it was laid. As а 
result of the comparison between cables simply laid along the 
floor of a room in air, which was somewhat similar to the 
conditions when they had a cable cleated along the wall 
that was touching one of the sides as a conducting medium, 
they were able to get a certain factor which they had given 
as the ratio of the currents required to raise the core of a 
cable to a given temperature when it was laid in the air and 
when laid in the ground under various conditions used for lay- 
ing cables solid in bitumen. The factor ranged from 1.22 to 
1.25; for armoured cable direct in ground from 1.21 to 1.22, 
and for a cable pulled into a duct from 0.95 to 0.93. Thus 
there was a difference in the current-carrying capacity of a 
cable laid in the duct as compared with one direct in the 
ground, or solid in bitumen, of something like 95 per cent. 
Yrom these factors they drew curves in order to compare their 
values with other people's values. In figs. 3, 4, and 5 they 
had drawn their results as compared with the German values 
In fig. 3 there was a real difference between curves B and A, 


which was the German value reduced to the same temperature 
of the same size of cable and values obtained in curve B; the 
same thing showed, though not to quite so large an extent, 
in curves 4 and 5. Regarding the thermal resistivity of the 
ground, figures which were not included in the report were 
{ог bone dry soil, 340; for one containing 5 per cent. of 
moisture, 180; 10 per cent. of moisture, 120; 15 per cent. of 
moisture, 90. Thus the difference between 5 and 15 per cent. 
moisture was comparatively small; they might say that во 
long as they had something like 10 per cent. moisture in their 
soil all soils were practically alike. The thermal resistivity 
was governed almost entirely, ав far as they could see at 
present, by the amount of moisture present. Generally the 
lowest figure obtained was 8 per cent. of moisture in the soil. 
What they would regard as a dry во! had something like 
7 or 8 per cent. of moisture. The highest figures were obtained 
by Mr. Fawssett in Newcastle, where they had something 
like 20 per cent, of moisture in the ground. Fig. 6 gave the 
actual temperature of the ground at а depth of 2 ft. taken 
over a period of four years; for each year the highest points 
and the lowest points were really very near together, and 
the maximum temperature obtained, probably during August, 
was 18 deg. C. Dr. Marchant’s thick lined curve on the same 
figure was slightly lower on the peaks, and was not irregular 
because he took mean values. 

Mr. E. FawssETT thought credit should be given to the 
North-East Coast companies for their public spirit in financing 
his part of the research. ‘The percentage curves at the top 
of fig. 7 showed enormous divergence in their general charac- 
teristics. Those on or above the thick average lines he thought 
represented the probable true eflect as nearly as he could get 
it from the determination of the conditions at present known. 
He thought that the great difference in those characteristics 
was due to some small change in the relative moisture con- 
tents. It was conceivable that after heavy rainfall the mois- 
ture from 1 to 4 ft. would vary; actually it did not vary 
very seriously. Analyses had been made of the extra contents 
of the soil at certain intervals, but 2 or 3 per cent. would 
have a.big effect when they were looking for small figures. 
lt might be of interest to combine the еїесіѕ of varying cable 
depths with the seasonal temperature changes in the soil. 
Tbe latter changed over twice a year; for instance, in February 
the soil temperature at 1 ft., taking an average of certain 
years in Liverpool, was, say, 3 deg. C. At 2 ft. it was 5 or 
4.6 deg., that was to say, it got warmer continuously as the 
depth increased, whereas in August it was the reverse, 17 deg. 
C. at 1 ft., and 15 deg. C. at 4 ft. Those two conditions of 
different depths might occur in ап average run of cable be- 
tween one and 4 ft., and taking one particular cable laid 
direct in the ground they might get 203 А at l ft., and a 
minimum in August at 4 ft. of 215 A, i.e., a difference of 15 
per cent. in current-carrying capacity in those two little con- 
ditions alone. On the top of that they had to consider the 
large effect of varying moisture contents, and also the class 
of soil. That was an illustration of the complexity of the 
problem of issuing tables for current-carrying capacity without 
a generous factor of safety. In summer conditions the top 
laver of earth over a cable was the hottest. What happened 
to the heat of the cable which could not come up to the top? 
Those of them with mining experience knew that below a 
certain layer it became hotter. There was a minimum tem- 
perature. somewhere in summer which was probably at a 
point not more than 10 ft. deep. The cable might be laid 
somewhere in the minimum layer. What happened to the 
heat that was thrown off in that minimum temperature? As 
far as he could say, it went sideways. The problem con- 
sidered from a mathematical point of view was quite other 
than where the heat came straight up to the surface. They 
got a condition which would never reach finality of tempera- 
ture. 

Mr. Силлхе (Bradford) observed that before any practical 
results could be shown the physical апа economical charac- 
teristics of cables in use for iong periods of time and under 
working conditions must be known, and should, therefore, be 
the first problem to be solved. That work appeared to have 
been left to the last. The suggestion that the effect on the 
cable of the nature of the ground should be recognised when 
laving the cable was very valuable, as it was now evident 
that in heavily-loaded cables the wenkest point was that which 
they had been accustomed to regard as probably the strongest. 
The difference in carrying capacity of cables in a duct and 
underground was also definitely shown. Another item of 
great interest was the fact that a cable laid 4 ft. deep must 
be rated lower than if laid 1 ft. deep. 

Mr. Сооркв thought that the jointing of a long length of 
cable became rather important as well as the current-carrying 
factor, and that high pressures would cause a greater rise О 
temperature than the low ones, not just because of the dielec- 
tric, but owing to the pressures. In the tests none of the 
figures had been taken with the working pressure. 

Mr. W. M. SELvEY explained that the particular feature of 
a control experiment was one in which one could choose one'8 
condition, and it must be of such a nature that one could 
repeat it indefinitely and get reasonably the same result. 
Mr. Melsom had adopted a control experiment to start with, 
namely, to lay a cable on the floor, and he controlled some 
of his variants but not others, such as colour condition of 
surface. He also omitted any reference, which was of con- 
siderable importance, to the temperature of the envelope and 
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the space which considerably affected the radiation. Every 
question of low temperature was one of radiation and ex- 
change between the envelope and the container. Mr. Melsom 
did not define in what way this cable rested on the floor or 
how close it was to others, although he (Mr. Selvey) gathered 
that he could not use the lead sheaths because the cables 
were in contact. They could have used a thin sheet of mica 
which would have kept the cables electrically distinct without 
interfering with the heat problem. Further, Mr. Melsom did 
not indicate the kind of floor used, so he, the speaker, sug- 
gested that his control experiment was not really an efticient 
one to start with. The control experiment must be beyond 
doubt; the only satisfactory control experiment was to suspend 
cables in air by thin threads which were non-conductors. 
The final report must be edited by one man; for instance, 
Mr. Melsom had too many variants. Mr. Fawssett had got 
the genuine goods, but instead of taking as a basis Mr. 
Melsom's 2-ft. cable, he took a l-ft. cable. An enormous 
amount of work had been done by agricultural experts on the 
capacity for the absorption of air by soils of different com- 
position; they had much data on that question. What they 
wanted to investigate was really the condition of a soil which 
refused to part with more than a certain percentage of its 
moisture at a certain temperature. Obviously if they laid 
their cable in perfectly dry sand, which might be a control 
experiment of the maximum limit of heating, the capacity of 
the cable would be practically nothing. It was possible to 
select what they chose to immediately surround their cable 
with. They could to some extent select as well as treat the 
soil in such a way as to do two things, first, to minimise the 
amount of moisture that could be driven off by a certain 
temperature, and, secondly, to increase the envelope of the 
cable, to increase the periphery, and thereby diminish the 
temperature which came into contact with the soil. 

Mr. FRENCH pointed out that there seemed to be a discre- 
pancy as far as he could read the tables or the curves between 
the figures of the N.P.L. and those given by Prof. Marchant; 
in one case they had a fall, and in the other a rise of tem- 
perature. He agreed with Mr. Selvey that it would be bene- 
ficial if one man edited the report; at present the reading 


of the report was extremely difficult. Не missed any definite 
practical statement of what could be expected from а cable 
under certain conditions of loading per unit surface radiation; 
the tests, so far as he could see, gave no conclusion whatso- 
ever as regarded the thermal time constant of a cable. He 
would have thought that it would have been а very simple 
matter to do so. 

In replying to the discussion, Mr. S. W: MELSOM agreed 
full with Mr. Gilling and other speakers on the question of 
deterioration. With regard to the question of adjacent cables, 
they would very shortly be in a position to give further in- 
formation. It would never be possible to give а certain figure 
for the current to which a cable should be loaded. The man 
who had to consider the figure which he would use had to 
remember that there would be certain factors which could 
not be defined in two or three figures, but the figures would 
have to be given for a condition with a statement of what 
variable factors would affect them. The cable engineer would 
have to use his own brains and see how far those conditions 
were affecting his own practice. Other countries had issued 
à load eurve for cables; those curves were wrong, because 
sufficient attention had not been given to the variable factors. 
Dealing with Mr. Selvey's remarks, he pointed out that the 
foor on which the cables were laid was a wooden floor, and 
in general they were laid as they would be laid on the ground. 
The heating from the adjacent cables did not affect the result. 
The best measure of the suitability of a particular experiment 
as a control experiment was whether it could be reproduced. 
On those cables tney were able to reproduce the results when 
laid along the floor with a remarkable degree of accuracy. The 
experiments required a high degree of skill; with the best 
will in the world, but without the proper laboratory craft, no 
one would be able to reproduce them. Mr. Selvey had ques- 
tioned the validity of the fair statement of Russell's formula 
for calculating the thermal resistivity of multi-core cables. 
Russell’s formula was based largely on a formula evolved 
by a German named Moewe; they had had that formula 
examined by an eminent mathematician, and he pronounced 
it to be valid. They had made arrangements to check it 
experimentally. | 


ELECTRICITY DISTRICT SCHEMES. 


By HENRY M. 


SAYERS, 


M. I. E. E. 


SCHEMES for the improvement of the existing organisations for 
the supply of electricity in some of the districts provisionally 
determined by the Hlectricity Commissioners have been pre- 
pared.* The ELECTRICAL Review has published an abstract 
of fnat for the Lower Severn District, which has been 
prepared by a committee representative of the municipal 
authorities in the district, and in this issue appears an abstract 
of a scheme for the North Wales and Chester Electricity 
District prepared by the Corporation of Chester. ‘lhis had 
Dot, at the date upon which it had to be submitted to the Com- 
missioners been considered by the other local authorities and 
undertakers concerned. The Lower Severn scheme, Which one 
may fairly call the Bristol scheme, has, however, been dis- 
cussed at meetings and by correspondence between some of 
the parties, and is to that indefinite extent an agreed scheme. 
Lhe Chester scheme is not a formally agreed one, though it 
shows signs of consultation with other bodies in the course 
of preparation. 

It may be noticed that other schemes than those published 
пау have been prepared and submitted to the Commissioners, 
since it is open to quite a large variety of associations and 
bodies within the districts to prepare and submit a scheme. 
the words of the 1919 Act (Section 5 (2)) are so elastic that it 
15 dithcult to say that anyone is specifically excluded from 
the privilege, and until the opening of the inquiry in each 
case, when presumably an announcement will be made, only 
ү Commissioners can know with certainty what schemes 
have been submitted, and who is responsible for each. Hence 
А must not be assumed that no other schemes will be put 
orward for inquiry than those published; or that the Com- 
Inissioners will approve of either of these. The Commissioners 
ш at liberty to disapprove of any scheme or schemes, and 
Пы (but not must) themselves formulate such a scheme. 
‘ence the two schemes herein considered cannot be taken as 
‘xamples of the schemes likely to be approved; they may be 
r may not be, that remains to be seen. At present they are 
examples of what the bodies which have prepared them 
ыш desirable, and consistent with the very wide pro- 
1 of the Electricity (Supply) Act, 1919. Only after one 
is Wo of the earlier inquiries have been held and approved 
: emes promulgated will it be possible to judge what kind 
mar an isation will be favoured by the Commissioners, who 
the Шош use their discretion with more regard to 

conditions in each district than rigid adherence to a par- 

iml a a c. 


* Dec. 24th, p. 224 and Jan. 7th, p. П. 


ticular model scheme. 
Act. 

lhe Commissioners issued à memorandum setting out that 
schemes submitted should contain proposals for the technical, 
administrative, and financial organisation to be adopted, and 
with regard to the technical scheme some estimate should 
be made of the future demands for electrical energy which 
the scheme will have to meet. Seeing that the primary object 
of any scheme is to provide a cheap and abundant supply of 
electricity " throughout the district, which shall be an im- 
provement on the existing supply, it appears that the technical 
leatures oí the scheme must be the core and substance of 
the whole thing. The administrative and financial organisa- 
tions can only be judged of by their apparent capacity and 
suitability for the execution of the technical scheme. To 
design an adininistration with certain financial powers without 
giving an outline of the work it is to accomplish seems rather 
lacking in meaning. It is difficult to imagine that the Com- 
missioners Will make orders giving effect to such incomplete 
schemes. They will, one supposes, even if they find it proper 
to adopt the other parts, lock on to them a technical scheme 
that 18, they will not set up a machine without saying what 
work it has to do, and seeing that it is reasonably fit to do it. 

It is, therefore, surprising to find that the Lower Severn 
scheme (called * Bristol for short hereafter) has no technical 
side at all. Whether any work has been done on that side, 
statements and estimates prepared of the present condition 
of electrical supply, of future requirements (and the means 
of meeting them), plans for extension and cheapening of 
supply, does not appear from the documents published. From 
what has transpired of the discussions between the bodies 
interested it seeins that those who prepared the scheme con- 
sider it premature to go into these questions. Unless they 
are seriously misrepresented, they think that the machine 
should be set up first, and that after that has been accom- 
plished it may be decided what it shall set itself to do. This 
seems to be a somewhat topsy-turvy way of going to work. 

The Chester scheme is based on what seems to be 
the right principle. It includes statistics of the existing 
supply undertakings, their plant capacities, maximum loads, 
and annual sales, a statement of the potentialities of the 
district, with а list of the principal industrial centres, and 
estimates of the demands at three future periods of develop- 
ment in each area, which forecast triples the present demand 
and consumption of electrical energy; and proposals for the 
erection and equipment of three large generating stations, two 


This latitude 1s à good point in the 
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of which will utilise proved water powers. The main trans- 
mission lines and the location of sub-stations are listed, and 
estimates of capital expenditure, income, and working ex- 
penditure, set out for the three future periods of development. 
The costs of the existing stations are tabulated, and sugges- 
tions made about which of these should be developed, and 
which should be disused as the bulk supply system becomes 
available. This is surely the way the work should be done. 
Although the scheme is that of the Chester Corporation, it is 
clear that in the preparation of the technical part there has 
been hearty co-operation of the other undertakers and local 
authorities, and every consideration given to the requirements 
and interests of all parts of the district. The work to be 
done by the Joint, Electricity Authority is set out, The 
constitution and financial powers of that authority can, tnere- 
fore, be judged with reference to the programme proposed. 
"To criticise this programme usefully would require about 
as much time and knowledge of the local conditions as has 
gone to the making of it. No doubt those interested will have 
something to say at the inquiry, but they will go to the inquiry 
with previous knowledge of what has to be discussed and, 
therefore, prepared to amend it if it seems faulty. The esti- 
mates of cost per unit sold, it is interesting to notice, show 
a very material saving on the present costs from the existing 
stations. This is a very satisfactory feature, showing that in 
the opinion of those who prepared the scheme, the objects 
of the 1919 Act can be realised. 

As the Bristol scheme contains no technical section, no 
comparison of the two is possible. This is to be regretted, 
because the Lower Severn District, from its diversity of in- 
dustrial and social conditions, is one for which a reasoned 
forecast of electrical development should be particularly inter- 
esting, all the more so because it includes the Hereford area 
of supply, in which so much has been done to encourage 
agricultural and rural demands. | 

As regards the constitution of the Joint Authority both the 
Bristol and the Chester schemes follow the wording of Section 
6 of the Act in general concerning the interests to be repre- 
sented, but they both overlook a point in that wording which 
in of importance. The Act says that a scheme may provide for 
the establishment “ of a Joint Electricity Authority represen- 
tative of authorised undertakers within the electricity district, 
either with or without the addition of representatives of the 
Council of any county situate wholly or partly within the 
electricity district, local authorities, large consumers of elec- 
tricity, and other interests within the electricity district.” 
The essential element to be represented is the authorised under- 
takers. A Joint Authority may be set up either with or with- 
out representatives of other interests. It is arguable, therefore, 
that all the authorised undertakers are entitled to representa- 
tion, to the extent at least of having voting power in the 
election of members of the authority. The Bristol scheme 
proposes that the authority shall consist of representatives of 
"any or all" of the authorised undertakers, which clearly 
admits of some undertakers having no representation. The 
Chester scheme defines authorised undertakers in such a way 
as to exclude any undertakers who have not at the time of the 
scheme coming into operation expended at least £30,000 on 
their undertaking. It may be expected that the Commissioners 
will read the Act as obliging them to give every authorised 
undertaker some representation on the authority, though not 
necessarily à representative. 

The Chester scheme sets out a very elaborate '' constitution?“ 
for the Joint Authority. The members are to be elected by 
classes of constituent authorities, each of which constituents 
may vote only for representatives for its own class. The voting 
power is defined in “ units," of £1,000 rateable value, £1,000 
capital expenditure, and the consumption of 25,000 electrical 
units per annum, for the cases of local authorities, authorised 
undertakers, and large consumers respectively, but any con- 
stituent authority having a rateable value of £200,000, anv 
authorised undertaker having a capital expenditure of £200,000, 
and any large consumer with a consumption of five million 
units will be entitled to appoint one representative on the 
authority for each such block of rateable value, capital 
expended, or consumption. 

There is an optional element, or rather a double option in 
this constitution which, if approved, will give the scheme a 
voluntary character. In the first place, any body qualified 
for representation may become a constituent. member of the 
Joint Authority by giving four weeks’ notice before the date 
of the first election. In the case of a local authority which 
is not an authorised undertaker this notice is to state that it 
accepts “financial responsibility " in proportion to its rate- 
able value, In the second. place, after the scheme is sanctioned 
each constituent authority is to enter into an agreement under 
seal with the Joint Authority binding itself to the provisions 
of the scheme. 

It max be doubted whether these voluntary features will 
survive the scrutiny of the Commissioners: local authorities 
cannot at present bind themselves to“ financial responsi- 
bilitv." The original 1919 Bill, and the two 192) Bills, proposed 
to give them certain powers to lend money and give guarantees 
to Joint Authorities, but those provisions are not vet law. 
now did they sanction so general an assumption of responsi- 
bility. | Under the Act a scheme has to be approved by the 
Commissioners, the Minister, and both Houses of Parliament, 
and when made effective by such triple approval, it will be 
law. It is unlikely that it will be permitted to any authorised 


undertaker or important local authority to remain outside, or 
to come within, the Jurisdiction of the Joint Authority, of its 
own choice. 1t would be particularly awkward that any 
authorised undertakers should be within the area of the Joint 
Authority, and yet without its legal jurisdiction. Possibly 
some option may be given to the smaller local authorities, 
large consumers, and other interests, but it will probably take 
the form of a right to representation on the Joint Authority 
if they choose to fulfil certain conditions. But as regards 
authorised undertakers it seems in accordance with the objects 
of the Act to make the scheme compulsory, which implies the 
right to representation on the Joint. Authority. 

. Perhaps these voluntary provisions in the Chester scheme 
are consequences of its preparation by one authority only, 
which did not like to suggest compulsion of its neighbours. 
The Bristol scheme also contains provisions for allocating 
voting power in proportion to units sold in the area of each 
constituent, whether authorised undertaker or local authority 
(so that it seems that in the case of a company, both the 
company and the local authority of the area will get voting 
power from the same units sold), excepting that the 
County Councils jointly wil have а right to appoint three 
members, these County Council members will have no voting 
power unless and until the Council or Councils appointing 
them assume commensurate financial responsibility." The 
Bristol scheme does not propose to confer voting power on 
local authorities on a rateable value basis, in which point it 
seems more logical than the Chester scheme. The unit voting 
power is to be 50, 000 units sold; this holds up to 500,000 units, 
which gives ten votes, and, thereafter, there is a sliding scale 
terminating with one vote per 100,000 units for.sales above 
2,500, 00 units annually. Constituents of the same class may 
pool their votes, and no single body or pool may be entitled 
to exercise voting power in excess of 45 per cent. of the votes 
held by all other bodies. Quite а nice examination question 
in simple equations to вау what maximum percentage of the 
whole voting power may be exercised by one body. Curiously, 
the Chester scheme also uses the figure of 45 per cent. as the 
limit of the proportion of the total number of representatives 
on the Joint Authority which may be appointed by one con- 
stituent. But the result is quite different in the two cases. 
The Bristol scheme proposes to limit the membership of the 
Joint Authority to 30. The Chester scheme mentions no 
number. This will certainly have to be inserted in any ap- 
proved scheme. The Bristol scheme does not define how 
large consumers’ " representation is to be allotted, an omis- 
sion Which will require to be made good. 

Turning to the duties of the authority, both schemes agree 
in adopting generally the wording of the 1919 Act, in which 
they can hardly be criticised, since Parliament has settled 
them. The Bristol scheme, containing no technical pro- 
gramme, quite consistently embodies no special powers for 
carrying out such work, the Chester scheme with equal logic 
embodies powers to construct generating stations, transmission 
lines, and distributing systems. But it may be said that as 
the statutory duties of Joint Authorities imply the possession 
and exercise of these powers, the Commissioners will doubtless 
see that approved schemes impose the duties and confer the 
necessary powers. The duties of bulk supply to authorised 
undertakers апа others and the powers of control over autho- 
rised undertakers in respect of generation will need to be set 
out in more detail, so that every authorised undertaker and 
the Joint Authority will be made aware of their respective 
rights and duties. However, the Act gives the Commissioners 
powers, not only in making the scheme orders, but afterwards 
to supervise the proceedings of the bodies concerned, and will 
no doubt insert sufficiently definite clauses in approved 
schemes. | 

As regards prices for bulk supply, the Chester scheme pro- 
poses that the Joint Authority may charge higher rates in 
districts Where the undertaker or the local authority did not 
become a constituent authority, a curious kind of moral 
suasion. But it may be doubted whether such holding back 
will be permitted us above stated. 

With respect to financial powers, both schemes proposé that 
the Joint Authority may have power to raise money by the 
issue of stock, bills, bonds, or temporary loans, in language 
familiar in local authority Acts. It may be noted that the 1919 
Act does not specilically say that Joint Authorities may һе 
endowed with such financial powers. "They may be held to 
be included in the very wide terms * and the scheme may 
contain any consequential, incidental, and supplemental pro- 
visions Which appear to be expedient or proper for the purpose 
of the scheme," but it is not usual for financial powers to 
be granted to a statutory corporation in such terms, and it 18 
a question whether the Commissioners will be advised that 
such powers can. be given under the 1919 Act. In this con- 
nection it is significant that both the amending Bills intro- 
duced (and withdrawn) during the session of 1920 contained 
clauses permitting the Conunissioners to confer specific borrow- 
ing and cousequential powers on Joint Authorities; and it 18 
anticipated that the Government will endeavour to pass the 
No. 2 Bill of 1020 at an early period of next session. 

Whilst this question of financial powers js in a doubtful 
phase, it is perhaps futile to comment on the two schemes 
under discussion, They will, in any approved form neces- 
uy conform to whatever statutory provisions may be 1n 
orce. 


Both schemes propose to empower the Joint Authority to 
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levy à deficiency rate upon the constituent authorities, which 
шау be met—in the case of local authorities out ot rate 
provided funds. It is perhaps hardly necessary to say that 
to carry out this proposal the local authorities will require 
statutory authority, and that legislation to this end will not 
be popular. The Commissioners cannot impose this obligation 
on local authorities as the law stands at present. But as a con- 
dition in any agreement or contract for bulk supply 1% seems 
permissible to include liability to a contribution to make up a 
deficiency in the revenue accounts of the Joint Authority, based 
op the proportion of the whole supply taken by each con- 
sumer. This would not come directly from the rates, in the 
case of aélocal authority undertaker, though it might eventu- 
ally be borne by them. Under present conditions it may. be 
surmised that any direct or indirect call upon the rates by 
Joint Electricity Authorities will be given, if at all, with 
great reluctance, and under severe limjtations and regulations. 

This criticism of the two schemes is necessarily Incomplete. 
The task of drafting the pioneer schemes, with the very scanty 
detail afforded by the 1919 Act, and the memorandum of the 
Commissioners which leaves à great deal of freedom to the 
draftsman is a somewhat delicate one. It is a duty imposed 
upon no one in particular, so that considerable credit is due 
to those who took up the task. They have at least given 
some assistance to the Commissioners by showing what some 
of the interested parties consider schemes should cover. It 
would have been better if schemes had been prepared with 
the general agreement of all the authorised undertakers in a 
district, but this 1s à good deal to expect. | 

Of ће two schemes considered, one inclines to think that of 
Chester the better. It embodies a practical programme, it 
offers to authorised undertakers and consumers definite bene- 
fits and inducements to support it. The Bristol scheme is 
unfortunate in the omission of such features. No one can 
read it through and say that it promises any assistance to any 
class. No doubt those who prepared it thought it better to 
leave future plans to the deliberations of the authority after 
it has been set up. It is doubtful whether the Commissioners 
will agree, or will think that the Lower Severn Scheme gives 
them all the assistance they had a right to expect. 

But seeing that the whole work, in all cases, has been 
voluntary, and of considerable magnitude, the Commissioners 
and the supply industry generally will recognise their obliga- 
tions to those who have blazed the trail. No doubt in a few 
months there will be a set of standardised clauses which will 
become common form. Then the essential technical pro- 
gramme which must vary with every district, will get its due 
attention as the important feature of any scheme 


A JOINT ELECTRICITY AUTHORITY. 


THE CHESTER AND NORTH WALES SCHEME. 


WE abstract below the scheme which has been submitted by 
the Chester Corporation for the formation of a Joint Electri- 
city Authority for the provisionally delimited North Wales and 
Chester Electricity District.“ A criticism of the scheme ap- 
pears above, and following our usual practice we only 
deal hereunder with those points whereon the scheme differs 
from those of which outlines have already been published. f 
We shall, therefore, confine our remarks to the technical por- 
tions of the scheme, in. which it is pointed out that the dis- 
trict embraces an area made up of extreme geographical con- 
ditions, parts of which are comparatively densely populated, 
and parts sparsely inhabited. 'There are large tracks of rich 
agricultural land, considerable undeveloped minerals, extensive 
coalfields and other natural materials required for daily use 
and a large expanse of mountainous country with a consider- 
able amount of water power; in fact, the district contains the 
natural resources and facilities for the development of valuable 
Industries of great national importance and value. 

The System of supply proposed will be of 3 phase, 50 periods, 
65.000 V. and 33,000 V by main overhead transmission lines of 
1 sq. in. aud 0.2 sq. in. section, and local secondary trans- 
Mission at 3 phase, 50 periods, 6.600 V. It is proposed that а 
‘team generating station shall be erected on the estuary of 
е river Dee, where there are facilities for a station capable 
ol developing 150,000 kWh, and that the water power resources 
in the district, estimated аз capable of providing 200,000,000 
Units per annum, shall be utilised as required. 

At present there are in operation in the district, giving a 
Public supply, 20 generating stations, of which it is suggested 
| discard, when a bulk supply is available on satisfactory 
Chute: 18 stations, including the existing steam station at 

ester, nine of which are owned by local authorities and nine 
пу сопрапјев. The following hydro-electrie stations will be 
e of which those having suitable facilities for exten- 
ml will be enlarged when the demand for electricity makes 
5 p course necessary : North Wales Power Co. s Cwm Dyli 
mM olgarrog, Yale, and Chester stations. 


* Euc. Rev., July 23rd, 1920, p. 107. 


Elec. Rev. December 24th, 1920 809, and January 7 
4 | . р..809, у 7th, 
1921, pp. 4 and 10. : | 


As the demand, for electricity arises new hydro-electric 
stations can be constructed at Dolgarrog, Maen-twrog, on the 
river Dee, between Llangollen and Erbistock, various small 
hydro-electric stations for isolated areas, and a steam station 
on the estuary of the Dee. It is not proposed to ask the 
Ministry of Transport to construct any of the foregoing works. 

Having regard to the exceptional circumstances existing in 
this district for the generation of cheap electrical energy, it is 
suggested that the Ministry of Transport’s attention should be 
especially drawn to the purticular advantage in this district 
regarding main line electrification of railways. 

Although it is stated that the estuary of the. Dee offers 
facilities for a steam generating station of a capacity of 150,000 
kW, and for hydro-electric installations to give 200, C000, O00 
units per annum, it is not intended to convey that these 
developments would exhaust the resources of the district for 
the generation of electricity by natural sources of power; the 
instances referred to merely embrace- propositions which have 
been carefully investigated. There is little doubt that there 
are other resources: from which a considerable additional quan- 
tity of electricity could be economically produced. The 
southern part of the North Wales and Chester district will in 
all probability be electrically isolated for a considerable time 
from the northern and western parts, but as it contains many 
sinall water power resources there 18 every prospect on a 
detailed examination of the conditions of showing that practi- 
cally all the townships in the southern section can be supplied 
from hydro-electric developments. ‘The existing plant in the 
district had a total capacity in 1920 of 19,813 kW, the maxi- 
mum demand being 13,425 kW and the output 42,227,713 units. 

The area includes extensive coal mines, granite, limestone 
and slate quarries of importance, and the richest lead ore dis- 
trict in the country. At the present time several new indus- 
tries are being set up, and had a supply of electrical energy 
been available, there is no doubt that extensive developments 
would now have been in hand. It is not anticipated that 
extensive electric traction will develop, other than the electri- 
fieation of railways, but when electricity supply is available, 
electric power will rapidly supersede the oil and other engines 
now in use for agricultural purposes. Given a cheap and 
efficient system of supply great calls will be made for electricity 
for domestic purposes, especially in the seaside and other 
holiday resorts. 7 я 

The demand for electricity for the foregoing requirements is 
estimated as follows :—Immediate requirements and first period 
of development, 36,900 kW demand and 76,250,000 units per 
annum; second period, 51,200 kW and 109,000,000 units; and 
third period, 64,300 EW and 135,650,000 units. 

The steam station which it is proposed to erect on the estuary 
of the Dee will in the first instance contain the necessary 
apparatus for two 5,000-kW turbo generators, comprising 
water-tube boilers for a working pressure of 250 lb. per sq. in., 
mechanical stokers, steam superheaters capable of giving 
150 deg. F. superheat, feed water economisers, steel chimneys 
and induced draught, overhead coal bunkers, coal and ash 
handling plant, surface condensing plant arranged to take 
water from the river Dee, and three-phase, 50-periods, 6,600-V 
alternators direct coupled to the turbines. А suitable switch- 
board to control the generators, and local secondary trans- 
mission for the supply of the district within eight miles radius 
of the generating station, and e.h.p. switch gear and trans- 
formers to step-up from. 6, 600 to 33,000 V, for the control of 
the main transmission lines. Each unit is to be self-contained, 
with its condensing plant, battery of boilers, &c. Such an 
installation operating at 35 per cent. load factor would produce 
15,000,000 units per annum. 

A complete report on the development of low-fall water 
power on the river Dee was prepared for the Board of Agri- 
culture and Fisheries, and dated April 16th, 1919. [Егкс. Rev., 
May 30th, 1919, p. 617.] For the purpose of this scheme it is 
proposed to utilise the section of the river Dee between Llan- 
gollen and Erbistock, where there are facilities for the erection 
of 12 low-fall water-power stations, and the formation of dams 
and waterways to produce heads of water varying from 9 to 
37 ft. Euch installation would consist of two water turbines 
coupled to two d.c. generators in series, the installations being 
arranged on the Thury system, and the electricity generated 
at the installations transmitted to a central converting station 
where it would be converted to a.c., З phase, 50 periods, 440 V, 
and by step-up transformers to 33,000 V for main transmission. 
The 19 stations would provide 50,059,000 units per annum. 


A description of five other proposed hydro-electric installa- 
tions will probably be submitted by the North Wales Power Co. 
In the Vale of Clwyd there are water power resources and 
in à single instance the erection of a dam 50 ft. high, and 
the use of plant capable of developing 1,000 kW would generate 
approximately 3,000,000 units per annum, which would be suffi- 
cient for the requirements of the valley from Denbigh to Rhyl 
for копе time. The existing overhead main transmission lines 
owned by the North Wales Power Co. total 70 miles in length, 
but the innnediate requirements of the first period of develop- 
ment are 230 miles of line: second period, 73 miles; and third 
period, 50 miles, with 15 sub-stations on the transmission lines. 

In conclusion, financial statistics, together with figures of the 
fuel cost and consumption of the existing undertakings in the 
district, are set out. The draft scheme is signed bv Mr. S. E. 
Britton, city electrical engineer, and the town clerk, Chester, 
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NEW ELECTRICAL DEVICES, FITTINGS AND PLANT. 


ader nvited i i i i hich will be published 
invi bm rticulars of new or improved devices and apparatus, w 
Т HEUS зы ars Y idored of suficient interest. 


The “ Subter ” Bell and Relay. 


The Home Office requirements with regard to bells and 
bell circuits for use in mines are: (a) That the e.m.f. of the 
battery used in bare wire signalling must not exceed 25 volts ; 
(b) That any bell or relay used for bare wire signalling must 
be capable of standing 25 volts without giving rise to a 
dangerous flash on the bare wires at the point of break; and 
(c) That even though the normal working pressure of the 
bell or relay may be low (вау, 10 volts), it must still comply 
with condition (b). То fulfil these requirements MESSRS. 
STERLING TELEPHONE & ELECTRIC CO., Lrp., Telephone House, 
210-212, Tottenham Court Road, W.1, have produced their 
„ Subter " bell and relay (figs. 1 and 2). The bell 1з fitted 
with parallel-wound coils, in a gas- and water-tight case with 
a broad machined joint. All live parts are carefully insulated 
from the case, and the cover is fitted by means of key-headed 


Fia. 1.—Tue ‘‘ SUBTER " SAFETY BELL. 


A, aluminium case and front plate; B, mechanical knob; o, brass tip; D, terminals; E, bolt holes. 


RA Harr-warT ’’ SAFETY CAGE. 


Fic. 2.—Tue '' SUBTER ” 
aia SAFETY RELAY. 


lugs on the clamp are fitted between the wood block and 
base. The clamp is then closed and the ceiling rose screwed 
up. Fig. 3 shows the fitting applied to a lamp only, and 
fig. 4 illustrates the heat deflector reversed to fit a 21-їп. share. 


A Keyless Electro-mechanical Latch. , 


Messrs. CHRISTIE & METCALFE, of 4, Verdun Terrace, Bally- 
gomartin Road, Belfast, have devised an electro-mechanical 
latch and combination switch, which is illustrated in figs. 
5 and 6. The latch is electrically operated by means of a 
specially designed combination switch, so that no keys are 
required. Connections, or combinations of connections, are 
made on the switch, and only those who know the " set,“ 
can operate the latch. Any desired combination can be 
“set” in a few seconds, and can be changed at pleasure 
without using the same set twice. A burglar alarm attach- 


lo Mage 7 ~ Zu 
Fics. 3 AND 


"SUBTER" 


(REC? TRADE MARK ) 


SAFETY RELAY | 


PERMITTED BY HOME OFFICE]! 
FOR USE IN MINES 


p STECO.LONDON. 


lic. 7.—Тнь ‘‘ ELECTROLUX " 
SUCTION CLEANER. 


1 to 9, press-buttons. 


Fics. 5 AND 6.—AN ELECTRICAL COMBINATION LATCH. 


screws, which cannot be entirely removed, and which can 
be sealed by a wire. The Subter " relay has a case similar 
to that of the bell, and the screws may be sealed in the same 
manner. Three standardised resistances (20, 100, and 500 


ohms) are supplied, but special winding is provided for large 
orders if necessary. 


A '' Half-watt " Safety Cage. 


` To meet the growing demand, which has spr i 

the introduction of the '' half-watt ” ра NR. fee 
means of supporting the fittings and reflectors which have 
become a part of the methods of illumination by these lamps 
Mr. W. Вколрвехт, 11, Wellington Street, Moss Side, Man: 
chester, has introduced a safety cage for attachment to existing 
ceiling roses. As will be seen from the illustrations (figs. 3 
and 4), the device consists of a ceiling rose clamp three 
chains, and a heat deflector fitting over the lamp-holder In 
fixing, the screws of the ceiling rose are loosened and three 


ment can also be incorporated with this switch so that anyone 


who does not know the latch combination, on tampering with 
the switch, immediately gives the alarm. A series of these 
latches can be operated by one controlling or master switch, 
installed in any desired position. Both devices are neat 1n 
appearance, and have been thoroughly tested; they are made 
in various sizes, and to suit voltages from 100 to 500. For 
individual use, these appliances are suitable for hotels, private 
offices, strong rooms, store rooms, jewellery show cases, c. 
Where a number of doors are required to be opened instan- 
taneously, the latches are specially applicable. The inventors, 


from whom further particulars can be obtained, have applie 
for a patent. 


The “ Electrolux " Suction Cleaner. 


A number of departures from the usual lines of electric 
vacuum cleaners are embodied in the ‘‘ Electrolux“ cleaner, 
sold by the “Z” ELECTRIC Lamp & Supriies Co., LTD. 
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73, Newman Street, W. 1. This is а very compact device, 
as will be seen from the illustration (fig. 7). The dust- 
bag is inside the casing—a very convenient arrangement, and 
the motor is fitted at the top. When being used for purposes 
other than floor or carpet cleaning the container and motor 
can be slung by means of a strap across the shoulder, giving 
great adaptability апа ease of employment. ш 

The {-һ.р. motor has a normal speed of 3,000 r.p.in., giving 
a working suction equivalent to 16 in. water gauge. The 
" Electrolux " is manufactured in Stockholm and Ше Z 
Co. hold the agency for the British Empire. 


ConnECTION.—In our note on Messrs. HENLEY's distribution 
pillar, on p. ЗІ of our last issue, the example illustrated was 
inadvertently described as а 3-phase, 4-wire " type. This 
should have been d.., 3-wire.”’ 


REVIEWS. 


Electric Switch and Controlling Gear. By С. C. GARRARD, 
Ph.D, M.LE.E., A. Am. I. E. E. Second edition. Pp. 654 
+ xx; 529 figs. London: Benn Brothers. Price Bs. net. 

Dr. Garrard needs no introduction to our readers, since 
for many years be has been recognised as one of the leading 
authorities on all matters relating to the control of electricity, 
and the success which has attended his book on switchgear is 
eae to by the early appearance of a second edition of 
the Work. 

In the preface to the new edition the author states that, 
while the book has been revised and enlarged to a certain 
extent, no considerable alteration has been made. ‘This state- 
ment, while quite correct, does not adequately convey to 
the reader the great pains which have been taken to keep 
the book thoroughly up-to-date. On comparing the first edition 
with the опе at present under notice, we find that many 
entirely new diagrams have been introduced, and in other 
cases diagrams of certain types of apparatus have been replaced 
by diagrams of newer or more interesting patterns. Improve- 
ments of this nature are noticeable throughout the work, 
but more particularly in the section dealing with the preven- 
tion of dangerous conditions of current and in that dealing 
with the starting and control of motors. 

Perhaps the most noteworthy of the new sections of the 

book is that dealing with contactor types of gear for use in 
controlling motors working on heavy service. This section 
includes an account of the contactor itself (in which types 
for use on. direct, alternating and high-pressure circuits are 
deseribed), together with information concerning the relays 
necessary to ensure that the contactors are operated in the 
correct sequence and with the correct time. intervals. It is a 
section dealing with a subject of increasing importance, and 
will doubtless be added to in future editions. 
‚ Rules and regulations (so far as they concern switchgear) 
issued by various associations formed an important part of 
the first edition, and these have bcen brought up to date 
and increased in number, the most noteworthy addition being 
concerned with regulations regarding the equipment of ships; 
references are also given to such of the publications of the 
British Engineering. Standards Association as relate to the 
subject. matter of the book. 

The nuniber of appliances described in the book is indeed 
еп, aud one must feel a deep sympathy with the engineer 
of a large system called upon to decide the best mode of 
Protection of his plant against the many possible sources of 
disturbance which may arise. He must look forward to the 

ay when more experience has been gained and matters have 
become more standardised. 

The book should be looked upon as a standard work, and 
ho engineer concerned with the design, manufacture, in- 
: allation, or operation of electrical plant can afford to dispense 
with its aid. The printing and diagrams are excellent. and, 
considering the bulk of the volume, the price is most moderate. 


Tramway Motorman’s Handbook. Ву W. S. Івветѕом, B. Sc., 
A. M. I. E. E. Pp. 208; 47 figs. London: E. & F. N. Spon, 
Ltd. Price 68. 6d. net. 


The author has made a praiseworthy endeavour to put a 
mental stepladder into the grasp of men who, almost univer- 
silly, are trained (and evidently regarded) as machines. The 
“atrol gear of the modern tramway car, elaborate as it is, 
e its complicated work by the mere turning of a handle. 

Most tramway managers, and the majority of motormen, 
quite lose sight of the many and far-reaching economies in 
the use of power, but more particularly in the tremendously 
reduced maintenance costs of overhead line. of track-work. 
and, above all, of car equipment, which might be attained 
y mtelligent and discriminating operators of that simple 
| 9 title chosen hardly denotes the scope of this 
jo ү ‚ ая repair men, and, indeed, all classes of practical 

18 workers are catered for. 

ША chapter is introductory, and explains the every- 
and en ws used in electrical work; Ohm's Law is given. 

nd examples of its use are shown. Definitions of the simpler 

Mechanical units are also included. There is no use made 
of mathematica, 

Chapter [I describes briefly the '' Distribution of Power.“ 


mainly by the single trolley-wire system; Chapter III deals 
with Rolling Stock and Car Equipment.“ and, bearing ш 
mind the scope of the book, covers the subject well. In 
Chapter IV a brief description of a trarnway motor, treating 
its component parts and their uses separately, is given. 
Shunt, compound, and series motors are compared, and the 
advantages of the latter type for traction work stated. 

Chapter V handles ‘‘ Brakes and their Operation." The 
hand, air, and magnetically-operated types are, in turn, con- 
sidered. An explanation of regenerative control," and a 
large number of useful * don'ts," and ' what-to-dos ° are 
also included in this instructive chapter. | 

“ The Controller " claims Chapter VI, and vies with the 
previous subject in elaboration. This is as it should be. A 
motorman's chief concern is the operation of controller and 
brake. Two standard controllers, of well-known makes, are 
illustrated, and complete connection diagrams given. The 
diagram on page 150, being full page, is clear enough, but 
that on page 158 will not be traced through by many, being 
entirely too small. 

Chapter VII is devoted to Faults.” The author cogitates 
on the proper boundaries of a 1notorman's sphere in the realms 
of trouble shooting," and his opinion is that a properly 
trained man will locate and remedy minor faults, thus saving 
much time, whereas the untrained type, '' rushing in where 
angels fear to tread," will make more trouble still. However, 
this chapter will doubtless find many readers (and bene- 
ficiaries), who are repair-men, and the carefully tabulated lists 
of faults, their effects, location, and remedies, on overhead 
equipment, and every species of apparatus on a car, will no 
doubt be found of use in many a depót. 

А seven-page. carefully prepared, index coinpletes the book. 

There are a number of errors—some typographical. Para- 
graph 7: Final equgtion should be:— 

V=12.5X4. Pressure=50 volts. 

Paragraph 22: The kilowatt-hour is described as the 
energy transformed in a circuit.“ ‘‘ Consumed " would 
be a more fitting word than * transformed.” | 

Paragraphs 20 to 23 and 45: The author should make it 
perfectly clear that his formule and examples refer only to 
direct current work. Some of his readers may handle three- 
phase motors in repair shops. 

Paragraph 33: The definition given of ''torque," would 
describe better the ''tractive effort of a car." Also torque 
expressed in pound-feet," and the unit of work given as 
the ‘‘ foot-pound " on the same page, are sure to lead to 
misconceptions. It should have been explained that torque 
is а twisting effort, and that a convenient unit is“ a force of 
one pound-weight acting at right angles to a radius arm one 
foot in length.” 

Paragraph 126, page 74, third line: 
evidently read '"' tappings."' 

There is a tendency throughout the book towards the use 
of loose phraseology. One example is the constant use of 
the word " auto," when '' automatic switch " is spoken of. 
There is enough slovenliness in the use of technical terms 
without its being encouraged by writers, who are expected 
to know better, and who should remember that a great many 
of their readers will model their habits according to those of 
their favourite instructors. 


“ Tapings " should 


Working Diagrams of Valve Amplifying Receiver Circuits. 
Arranged by II. W. Suutivan. Рр. 24; figs. 21. London: 
H. W. Sullivan. Price 1s. net. 

Sullivan instruments have long been noted for their excel- 
lence of manufacture and finish. This applies no less to their 
wireless instruments for experimental work. Mr. H. W. 
Sullivan has now produced а brochure of working diagrams 
for use with the component wireless instruments produced 
by his firm. The booklet contains 21 excellently prepared 
drawings of single and multi-stage circuits for use as wireless 
receivers. In each drawing the condensers, inductances, and 
other component parts are numbered, and will be found in 
Mr. Sullivan’s new catalogue of wireless instruments. More- 
over, this enterprising firm provides a standard experimental 
valve receiver panel with all the necessary component parts 
fitted, so that by connecting up these parts in different ways 
nearly all the circuits in the booklet may be tried out, and 
many other additional circuits not actually given in the 
brochure.. The list of items on the panel includes two vario- 
meter condensers, one reaction coupling coil, a series-parallel 
switch, filament rheostat, grid potentiometer, two iron-core 
valve transformers, two grid leaks, and two anode resistances, 
three valve holders, one radio-frequency  inter-valve trans- 
former, one variable tapping switch, blocking condensers, and 
other useful parts. Such a panel is ideal for experimental 
work and for use in schools, technical colleges, and other places 
where they teach and learn. Why no firm has previously had 
the push and go to place such an extremely useful arrange- 
ment on the market is almost beyond comprehension. Perhaps 
experimentalists have preferred made-up "" radio sets. There 
is no doubt that some wireless experimenters have no greater 
ambition than to turn the handles of a completed set. and 
sinply listen to signals. Such men contribute nothing to 
the art and learn practically nothing themselves. Only by 
trying out innumerable circuits can thev hope to gain the 
necessary experience in their subject. The man who buys 
a ready-made wireless set-1s no more entitled to-be called an 
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experimenter than a barrel-organ grinder—also & handle-turner 
—is deserving of being called а composer. Anything which 
will encourage the experimentalist to learn the ins and outs 
of valve work is doing splendid service. ‘There is absolutely 
no reason why inventions in. radio-telegraphy and telephony 
should all be produced by а clique of professional men. Given 
a panel of instruments which can be connected in an infinite 
variety of ways, any experimentalist is capable of. doing valu- 
able work. Mr. Sullivan's combination of instruments 18 
ideal for the purpose. Some experimental men, including 
some of the professional class, seem to prefer to use old coils 
and scrap pieces of roughly-made apparatus. Although such 
apparatus can be effectively used in skilled hanas, yet time 
is always wasted, instruments are frequently damaged, and 
wrong or misleading results obtained. With a well-made set 
of component parts, the best results may be relied upon 

The diagrams in the brochure are beyond reproach from a 
technical point of view, and are essentially practical. They 
cover ordinary valve detector circuits, retroactive circuits, C.W. 
receivers, valve circuits using a crystal as detector, two-stage 
receivers, resistance amplifiers, and representative: circuits 
employing up to three valves. ез 2м 

The booklet as а whole is & very commendable one, and 
retlects credit on its compiler. It 1s a praiseworthy attempt 


to make the “ experimenter " experiment.—JOHN ScoTI- 
TAGGART. be oe 
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Electric Lighting for Cycles and Motor Cycles. 
Н. U. Cross. Pp. viii UA ; figs. 50. London: 
F. N. Spon, Ltd. Price 3s. 6d. net. 


As the Cycle and Motor Show lately held at Olympia re- 
vealed, there can be no question as to the increasing popularity 
of electric lighting both for pedal and motor с ‘cles, so that this 
new work—the author of which, Mr. Harold H. U. Cross, is 
well known in connection with handbooks of this kind—should 
enjoy a wide popularity. In accordance with its sub-title, “А 
Simply-written llandbook on the Construction, Maintenance, 
and Repair of Dry Batteries, Accumulators, an Dynamo Out- 
fits," the little volume is couched in language which should 
be easily understood by the veriest novice in electrical matters, 
a series of 50 well-chosen illustrations assisting the reader to 
grasp the meaning of the text. | | at 

In the first chapter the author sets out the essential elec- 
trical facts in everyday terms, and once these are mastered by 
riders the remainder of the book should be easily assimilated. 
Thus the subsequent chapters deat with dry batteries, accumu- 
kitors, and small dynamos, а number of the principal lighting 
outfits on the market being afterwards described. Briefly. it 
may be stated that the possession of a copy of the new work 
should enable the cyclist or motor cyclist whose machine is 
fitted with an electric lighting set to keep it in good working 
condition with a minimum of trouble, and enable him quickly 
to locate and remedy any small defects which may develop. 
The book should also prove useful to cycle and motor cvcle 
traders who in their repair departments are likely to be called 
upon to carry out work in connection with such installations 
and fittings. | 


“By HAROLD 
E. and 
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NEW PATBNTS APPLIED FOR, 1920. 
(NOT YET PUBLISHED.) ——— 9 


Пед expressly for this journal by Messrs. ©$иртон-}омав, `О'Ожіл. АМО 
‘ gPHENS, Chartered Patent Agents, 285, High Holborn, London, W.C. 1. 


36.321. '' Measured service telephone systems.” Automatic Telephone Manu- 
facturing Co., С. Gillings, and R. Mercer. December 29th. 

36.331. ‘ Apparatus for testing magnetos.” W. J. Hannah. December 
99th. А | 
36.357. “ Safety device for electric. incandescent lamps.” 
December 29th. | 
| HAV, Ө Electro-magnene mechanism." Automatic Telephone Manuínctur- 
ing Co. December 20th, (U.S., September Tth.) | ; | 

35,416. '* Step-by-step electrical motors." A. P. Addison and H. G. ^. 
Scott. December 20th. 

35.432. . Electric cut-outs.” P. II. Coales, C. C. Garrard, and А. II. Railing 
December 30th. | ЕЕ | Шш 


K. A. Beckert. 


31. 411. Sparking plug testers,” H. L. Curzons. December 30th. 
36.443. Electric flash signs, &c.” у. Sawle. December 30th. — 
35.448. “Jointing armoured electric cables.” 


R. W. Blades and British 


Insulated & Helsby Cables, Ltd. December th. 


S e “Electric furnace.“ R. R. Reed, December 30th. (.S., March 
24 th. 
3.40. Microphones." J. Gardner. December 30th. 
36.474. “ Electric, &c., switches.“ A. C. Озу. December Ahh. (Australia 
January Lith.) f ' 
46,482. '* Accumulator cells.” A. Н. R. Sharratt. December goth. 
365488, Protective device for dircet current electric „„ ЄС, E. Fai 
; l motors. C. E. Fir- 
burn, December 30th. Кая і 
46.49. | Electric exploders.™ E. Cudney. December 30th. 
45.499. Dynamo-electrie machinery." W. B. Savers. December МИМ. 


E x „ Apparatus for testing electrical machinery.’ 
Elektriska Aktiebolaget and A. Yetterberg. December 30th. 
26 05-6. I! Electric fuses.” Metropolitan Vickers Electri 

: к : 1 an- : ical Co. 

amh. ( .S., January. 12th.) И ` í 


Almanna Svenska 


December 


Ansa. S Automatic cut-outs for alectriestlv-heated appli: ili 

ЕТ E AMs-heated. appliances fo 

liquids, &с. E. W. Johnson, December Anh. ЕР Е а 

1 “ Electric furnaces’ A. Eimer. December 30th. (.S., July. 18th 
46.540. '' Windiags for alternate-current dv namo-electric i к j 

г vn. ctric m i 

Creedy. December 30th. | с P 

35,599. '' Manufacture of electric cables."  Callender's Cable & Construction 


Co. December 3lst. 
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36.622. Sparking plugs.; 5. Fisher. December 3lst. | f 
35,624. Methods of protecting electric transmission or. distribution Sys- 
tems.“ British ‘Thomson-Houston Co. (General Electric Co.) and General 
Electric Co. December ytst. I У x Au are | 
36,026. '' Current-collecting | devices for dynamo-electric machines, &.“ 
British. Thomson-Houston Co. (General Electric Co.) and General , Electric 
Co. December ЗІМ. ; 


36,030. '' Radio-transmitting apparatus." | Western. Electric Co. December 
3ist. (U.S., December Bist, 1919.) | | 
36.653. Means for commünicating between vehicles of electrically driven 


trains. J. Bethenod. December 31st. (France, January 3rd.) 

36,666. '' Electricity cable dividing boxes.” South Wales Electrical Power 
Distribution Co. and А. Wisdom. December 31У. 

36,008. '' Primary electric batteries," О. Urbasch. | 
(Austria, December 28th, 1919.) 

36,660. Sparking plugs ` for exptosion motors." F. E. Le Bissonnais. 
December Ylst. (France, January oth.) | 


December ЗІМ. 


' 


4 


———— 


PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


— 


1914. eum : X 
March 27th, 1914. (Conven- 


- 


7,766. 


“ Electrical conductors." Hochstadter. 
tion date not granted.) 3 | 
1919. 

19,316. Electro-deposited metals.“ C. P. Madsen, April“ 26th, 1919. 
(142, 432.) | ; er "ue f 

19,00. Automatic telephone exchange systems. Western Electric Co. 
and G. Deakin. May 26th, 1919. (143, 880.) оа А | 

20,790. Miners’ clectric safety lamps.“ ‘Haslam & Stretton and T. 
Stretton. April 22nd, 1920. (154,967.) ZU | : 

21,441. ** Wire-making machines." British Thomson-Houston Co. (General 


(154,977.) 
« Method and epparatus for electric ‘signalling through water, for 
example, between or with ships thereon." Q. C. A. Craufurd and L. O. 
Doughty-Wylie. September Ist, 1919. (154.978.) 
21,594. Valves used for wireless transmission," 
3rd, 1919. (154,982.) 
21,656. Electric welding apparatus.“ 
(General Electric Co.) September 3rd, 1919. 
21,683. '' Electric control mechanisms. C. Weismann. 
(132,260. | 
22,074. сорак devices for electric transformers and the like apparatus.” 
British Thomson-Houston Co. (General Electric Co.). September 8th, 1919. 
(152,017 .) E. 
22.798. '' High-specd electric or other locomotives." 
Houston Co. and F. W. Carter. September 16th, 1919. 
(155,038.) | | 
23,139. 


Electric Co.) September Ist, 1919. 
21,449. 


H. J. Round, September 


British 'Thomson- Houston Co. 
(154,985.) 2 
August 10th, 1917. 


British Thomson- 
(Addition to 128,106.) 


„ Sparking plugs." T. В. Broad. September 19th, 1919. (155,049.) 
293,752. '' High-frequency alternators.“ British ‘Fhomson-Houston Co. 
(General Electric Co.) September 26th, 1919. (155, 061.) . І 
24.718. Galvanic batteries. O. Oldham, G. Oldham and J. Oldham. 
October 9th, 1919. (Cognate application 6,654, 20.) (155.071.) 
25,630. Sparking plugs." H. S. Cooke. October 20th, 1919. (155,078.) - 
26,802. '' Coin-freed pre-payment devices for telephone systems.“ Automatic 
Telephone Manufacturing Co. (Automatic Electric (o.). October Sist, 1919. 
(155, 088.) : 


transmission, and distribution of electricity.” H 


27.858. Generation, f 
Hawkins, W. H. Hanstock, A. H. Higgs, and Ferranti, Ltd. November llth, 
1919. (195,095.) | | 

98,534. “ Sparking plugs.” J. P. Reijnhout. November 18th, 1919. 
(155,100.) | 

32,791. Electrolytic cells.“ 1. H. Levin. December 31st, 1919. 155,118.) 

| 1920. 
190. Indicators or annunciators.”” Sterling Telephone & Electric Co. and 


F. G. Bell. January 2nd, 1920. 
2.815. 
Imray (R. Bosch Akt.-Ges.). 
4,377. “ Portable electric lamps. 
87th, 1916. (138. 929.) : | 
4,863. “ Insulating protectors for the ends of electric conductors.” 
Hamilton. February 17th, 1920. (155.148.) 
4.878. Cross arms for supporting electric insulators.” 
February 17th, 1920. (155, 140.) 
6.359. “ Electric couplings." HH. A. Douglas. 
11,935. Electric switches." G. Gallo and F. Villarboito. 
1919. (142,494) ` pow ' d 
17.962. “ Cut-out switch for electric. poly phase alternating current circuits.“ 
V. Martinetto. October 15th, 1915. (145, 600.) 
" 


(155,123.) 
“Electric starting devices for internaleombustion engines.” O. 
January 29th, 1920. (155,136.) 


Compagnie Generale d'Electricite. May 


J. B. 
F. M. Simpson. 


March 2nd, 1920. (155,159.) 
April 29th, 


А Safe Method of Synchronising.— To prevent mistakes 
when connecting а three-phase generator to another generator 
or system with which the first generator is to be synchronised 
a triple-pole, double-throw switch has been used by 4 cor- 
respondent of the Electrical World in conjunction with an 
induetion motor for indicating direction of rotation. . Ө 
switch is placed near the ends of the two lines which it 18 
desired to connect together, and jumpers are run from the 
lines to the three blades of the switch. The induction motor 
is connected to the inside terminals of the switch. The swite 
is first thrown to the right and the direction of rotation 
the motor is noted, and then it is thrown to th 2 
direction of rotation is not the same in both cases, two of the 
conductors of one line are interchanged at an auxiliary swite 
to make the directions of rotation identical. Then the oil 
switch at the first generator is opened and the auxiliary switch 
is closed. After this one phase of the generator line 15 bon, 
chronised with one phase of the line, after which the ol! 
switch may. be closed. The advantage of using 
comes from the fact that the wires running from the double- 
throw switch to the two lines are left connected after the 
directions of rotation have been checked, thus preventing 
chance of connecting the wrong wires of the two lines together. 


-5 E S 
— —— А — 
= - s 
` abd Е ра OH XX Бу ` ` ~ 


HLEOTRICAL REVIEW. 


Vou. LXXXVIII... 


JANUARY 21, 1921. 


No. 2,252. 


1 


ELECTRICAL REVIEW. 


vol. LXXXVIIL] CONTENTS: January 21, 1921. 
Unemployment Insuramce ... e wae . өө 65 
Reconstitution of the National Council ,.. N- 
The Bristol Inquiry еее ТТ T eco eee oe ». 66 
The National Joint Board ... - $i. вов ese .. 67 
LEE. Informal Meetings ... eee eee e w зе 67 
Electrical Development. РИА - ecc ees * 67 
The Great Weat-Sea Bubble, by A Tax- Payer. oes .. 68 
The Electrolytic Sterilising of Water es 0 70 
The Faraday Society (illus.) ses sai 95 | 88 
The Physical Society's Exhibition (éllus.) (continued) ... Ss dI 
The German Electrical and Steel Com bination <.. 18 
New Electrical Devices, Fittings and Plant (4/ws.) ) 74 
Oorrespondence— | | 

Home Lighting Economies (illws.) ... ves io e. 75 
Shop Displays ... Sea зен se m eve 76 
Cest of Living in Tanganika Territory vis ove . 76 
The Life of Metallic Filament Lamps ove ec e» 76 
A Generator Problem (ivs.)... .... | 
А Curious Phenomenon eee - eo» *. 76 
Underground Tie Lines Ss сс эфа 
Freemasons’ Lodges for Engineers, London Area ... es 77 
Legal — ooe ove soe ere ө seo es 77 


City Notes eee eee | ecc өөө өөө өөө see ooo 87 
Stocks and Shares өөө ` өзө И өөө вое | 

The Use of Ball Bearings in Electric Motors ... sis .. 89 
The Distribution of Electricity ... ` see ove  .. 90 
Western Australian Government Tram ways and Electrioi г: 

Su ids iR wes 888 ves РР И 850 

W Imports of Electrical Goods for December, 1920... 93 
Electricity Supply in МЕ, London ese es. o 93 
A Joint Electricity Authority N yss aes e. 95 
New Patenta Applied for, 1931  ... ev » ове, е 96 
Abstracta of Published Specifications ‚ өөө өөө өөө es 96 
Contractors’ Oolumn - - Advertisement page xxvi 


— — 


"ELECTRICAL REVIEW” ‘SUBSCRIPT lon RATES. 


UNITED KINGDOM .. .. .. &1 14 8 por annum. 

OANADA .. .. .. .. .. . 112908 пе. 

COLONIAL and FOREIGN .. .. 2 16 do. 
Postage Free. 


TEE ELECTRICAL REVIEW. 


Published every FRIDAY, Price 6d. 


. Тм Oldest Weekly Electrical Paper. Established 1872. 
06 ЭЛ OBTAINED BY ORDER FROM ANY NEWSAGENT IN TOWN OR COUNTRY, 


OFFIOE 1-4, LUDGATE HILL, 55 с e 
Tel Address: б © NT., DON.” . 
=, а Nos. : City 91; Central 4496 (Editorial only). 
^ Electrical Review ^ is the recognised medium of the EJectricel Trades, and has 
“+ те еа, еы ирег апу Kae lade Paper a Cron Britain. 


MN : ` PORBIGN асите а 
ТАК: Messrs, Atkinson & Co. Милн; Fratelli Treves. N 
Gresham Street. | New York: D. Van Nostrand, W. Park 
åvcaam N. Z.: Gordon 4 Gotch, ! Place 
Berna ; Peter G. Tait, Р.О. * Pinis: Boyveau & Chevillet, 22, Rue 
e. 
— 5 пеев BE Bie ei : Gordon & Gotch, 
4 2. OD an Кое 1 
Gotch, Manchester Street. William Séreet. & Co. Corso 
Dump, N Z.: Gordon & Gotoh, | Rows: Loescher 7 
Princes Street, Umberto 1? 307. | 
$Онайиквасво, САРЕТтоти, BLORM- | Вүрмкт : Peter О. Тай, 2а. george 
ТОНТЕШ, Doran, Port Euiza- Street Gordon och, Pitt Street. 
La“ 40. Central News Agenoy, ' Toronto, Омт. : Wm. Dawson. Sona, 
LiowcEsTON: Gordon & Gotch йз. Manning АДА ае 
Cimitiere Street. ‘+ апа Gotch 182, Bay Street. 
1 
j 


a 


Laounns: Peter G. Tait, 90, Wil- | WELLINGTON, N. Z.: Gordon & Gotoh. 
Pi Street. Gordon & Gotch, Queen Cuba Btreet, ^ 
t 


tee 
Cheques and Postal О Chief Office, London) to be made, le to 
Pun Чала а Ое аа С acd d “ London City ag 030.4 
Mk Newgate treet Brauch,“ | 


UNEMPLOYMENT INSURANCE. 
\ | So ee | 
For some months past a number of employers and labour 
representutives have been meeting informally to discuss 
some of the more important problems which are pressing 


upon industry during this period of reconstruction, and 


they have come to the conclusion that the most urgent 
and serious of these problems is that of unemployment. 
With а view to dealing with the matter more ade- 
quately than has yet been provided for under the 
National Unemployment Insurance Act, 1920, they 
have, with the aid of statistical and economic experts, 
drafted а scheme which they consider might be grafted 
upon the present Act and applied without delay. 

А draft of the scheme has been sent to us anonymously 
in order that it may be discussed on its merits and 
without the names of the group being at present known, 
but we are assured that their credentials are unques- 
tionable, and that. the employers represent concerns 
having tens of thousands of workers and many millions 


-of capital at stake. In one large works it has already 


been put into operation without State assistance. 
"lt is suggested that. the scheme should apply to all 
manual workers and to salaried workers, between the 
ages of 16 and 70, receiving not more than £400 a year, 
with the exemptions mentioned in the Act passed last 
year, the rate of benefit to be 50 per cent. of the average 
earnings, with 10 per cent. additional for a dependent 
wife and 5 per cent. for each dependent child under 16 
up to a total of 75 per cent., but with a maximum of 
£D per week, special provisions being made for the cal- 
culation of earnings in the case of seasonal or excep- 
tional trades. | a 

The benefits would be payable after three days’ unem- 
ployment, and be limited to one week’s benefit for every 
кіх weekly contributions, such benefits being payable for 
26 weeks in any one year instead of for 15 as at present ; 
the limitation or benefit to one week for every six con- 
tributions is a precaution against the work-shy, 
and it will be noted that in order to obtain the full 
benefit of 26 weeks the worker must have been employed 
ах least part of each week during three years. | 

For the purpose of giving an iunnediate sense of 
security to workers, it is proposed that an adequate num- 
ber. of payments should be credited at the beginning, 
and although it is not mentioned in the scheme, if a 
credit should be given under this or a similar scheme, 
the credit might well bear some relation to the amount 
of employment which the insured person might be able 
to prove during some stated period prior to the credit 
being given. : 
. The annual cost is estimated at about 456, 500, 000. 
exclusive of administration; {һе worker is to contribute 
415,500,000 at the rate of one penny for every 10s. or 
part thereof of his earnings, the State to contribute 
£4,000,000 and the- costs of adininistration, and the 
balance of £37,000,000 to be found by the employers by 
a levy of about 2 per cent. on the wages bill, the levy 
being increased or decreased in direct relation to a 
decreased or increased total contribution of workers, 

In order that the scheme mav be put into early opera- 
tion it is proposed that the emplovers’ contribution 
should be fixed for a terin of five or seven vears, the 
State retaining any surplus or making up any 
deficiency, and before the end of the term the Govern- 
ment Actuary would re-assess the emplovers’ contribu- 
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tion for a further period based on the experience of the 
previous term. | 

The workers' contributions would be the same in all 
industries, but so soon as the necessary statistics were 
available the State would have power to vary employers' 
contributions in any industry according to the amount 
of unemployment in that industry. Contracting out 
would be permitted. . 

The underlying idea is to compel industry to create 
a wages equalisation fund, and to give employers ап in- 
centive to eliminate every removable cause of unemploy- 
ment, and it is suggested that to alleviate suffering such 
а policy would be worth almost any cost, and that in 
practice it would be found to be as financially sound a 
policy as is a dividend equalisation fund. 

We are informed that the scheme is meant to be an 
earnest attempt to solve a matter which is particularly 
urgent at the present time, and we are of the opinion 
that the scheme is worthy of consideration; whether 
it be put forth because of a deep consciousness of social 
obligations towards our fellow men or whether, as may 
be alleged by the cynic, it be from a desire of self- 
preservation in these days of industrial unrest, there 
can be no doubt that national good will result if the 
willing worker is relieved from the numbing fear of 
unemployment from causes over which he has, and can 
have, no personal control. 

However much increased production may be urged by 
employers or by far-seeing labour leaders or be proved 
necessary by economists, the worker has a deep-rooted 
belief that the introduction of labour-saving machinery, 
the dilution of labour, or payment by results will render 
him or his fellows more liable to unemployment. The 
worker who is willing to place his utmost energies at the 
service of the community would not in an ideal State be 
at the mercy of trade fluctuations, whether they arose 
from exchange problems, change of fashion, seasonal 


employment, or any other cause which to-day may throw 


thousands of workers out of employment. 

A scheme placed before us as this scheme is, with the 
backing of men who have given the matter serious and 
prolonged consideration, is worth inquiring into, and 
we shall be glad to open our columns for any of our 
readers who are willing to give their views on what in 
the first place is intended to bring early alleviation of a 
difficulty which is already assuming alarming propor- 
tions, and in the second to assure the workers upon 
whom the security and progress of our Empire so largely 
depend that honest and continuous labour will best 
assure them of freedom from the fear of unemployment. 


QORR TEE ББда a Sie I TC ERU PERPETUAE, 
n. — —— —— 


THE employers’ side of the District 

Reconstitution Industrial Councils for the electricity 
of the National supply industry, in solemn conference 
Council. assembled, has decided that a recon- 
stitution of the National Council is 

advisable. Some of the District Councils, in fact, couch 
their sentiments in stronger terms, and sav that it has 
got to be done. Anyhow, the employers’ side is going 
to propose a radical refashioning. The supporters of 
the view, using a popular word, sav the National Council 
must be democratised. The new National Council, 
which is due in May, is to be composed of 52 members— 
that is, of course, 26 for each side, employers and trade 
unions. Of the former 26, 13 are to be company repre- 
sentatives and 13 local authority representatives, so that 
each of the 13 District Councils will have two employers’ 
representatives. As to election, the local authority re- 
presentative 1s to be chosen directly by the District 
Council, and the nominee must be one of its own mem- 
bers. This means, of course, that the I. M. E. A., which 
at present holds the right of nomination, retires from 
the field. This proposition of reconstruction comes, we 
understand, mainly from the municipal side, the claim 


being that if the National Council is directly elected by 


the District Councils, the various local authority under- 
takings will more readily fall into line with the wager 
and other reconunendations that are made, — This, of 


course, aniong other arguments. As to the company 
representatives, some power (it is uncertain how much it 
will turn out to be) is left in the hands of the three 
ussociations— Power Companies Association, Provincial 
Committee, and London Conference. These bodies 
apparently are to nominate, but as there ‘is a direction 
that one should be chosen from each District Council, the 
District Council concerned will probably claim to have 
some say in the matter. However, it ought not to be 
difficult to arrange such a detail amicably. The recon- 
stitution presumably will necessitate а remodelling of 
the financial system. Up to the présent, the expenses of 
the National Council have been met jointly by the four 
Einployers’ Associations ; but with the altered scheme it 
looks as though the hat would have to be taken round 


the District Councils. Again, we think we are right in 


saying that the National Council at present pays no 
travelling or other expenses to its presumably affluent 
members; but it is very doubtful whether the whole of 
the 26 new members will be willing to put their hands 
into their pockets, or, shall we say delicately, be allowed 
to put their hands into the pockets of their individual 
undertakings. Hence а further prospective dip into 
the funds of the District Councils. 

Now, as to the incidence of the re-urrangement, in the 
first place, it will facilitate the co-ordination of the work 
of the thirteen councils. On the employers' side, too, it 
will give machinery for formulating a common policy 
throughout the country on matters of principle or im- 
portance, as to the good of which there can be no two 
opinions. Also it will make the whole of the Whitley 
scheme as applied to this industry of a more homo- 
geneous nature. | 

On the other hand, the new arrangement weakens any 
outside control. This, from the point of view of the 
ardent and progressive Whitleyite, may be welcomed. 
We have no doubt it is. But employers may be forgiven 
if they look somewhat askance at this new quasi- 
independence of the Councils. Certainly it gives the 
Councils a different complexion to unadulterated Whit- 
leyism. "The essence of the Whitley scheme is that all 
negotiations are between Employers’ "Associations and 
Trade Unions, whereas by this new proposal the Em- 
ployers’ Associations are, as Monsieur Beaucaire would 
say, a * leetle? in the background.“ Still, there is no- 


thing to prevent an industry from departing from the 


formal type of council-scheme if it thinks fit. 

There is one thing, the chairman will have a full team 
of horses to drive in this Council of 52. It may be true 
to say the more the merrier,” but certainly not the 
“handier " if work is to be got through—and it will 
require very skilful chairmanship to get as much done 
in the same time with a council of 52 as with one of 24. 

Ав a last point, the Trade Unions have to agree. How- 
ever, they ought to be able readily and also amiably to 
readjust their side, if the fraternal appellation with 
which they address each other stands for anything. 
Altogether there is likely to be much parleying and con- 
ferencing between now and hawthorn-tide, by which 
time this matter has to be settled, one way or the other. 


THE meeting held at Bristol with re- 


The Bristol gard to the Lower Severn Electricity 
Inquiry. Scheme, and so soon adjourned, fur- 
nished one of two points worthy of con- 

sideration. In the first place the rule emerges that in 
all these ** hearings " the promoters of the scheme should 
be represented by counsel. Then also the views ex- 
pressed by the Chief Electricity Commissioner should 
afford, to everyone interested in any of the delimited 
areas, fruitful matter for cogitation. Sir John Snell 
most forcibly emphasised the necessity of every 
undertaker in the area realising that a Joint Electricity 
Authority scheme was essentially a voluntary and со- 
operative опет that the responsibility was laid upon 
every undertaking to do its best so to fit itself in with 
its neighbours as to make a joint scheme possible ; that 
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everyone obviously could not bave everything he desired, 
but that by a judicious give and take, a reasonable 
arrangement ought to be attainable. He deprecated 
strongly (though in his own judicious and digni- 
fied terms) any disposition to stand aloof while other 
people took the trouble to prepare a scheme, and then to 
regard it as an Aunt Sally " to shy at. As we under- 
stand the principle indicated at this hearing, it is that 
anyone who comes along with an objection must not ex- 
pect much consideration unless he can satisfy the Com- 
missioners that he has taken every step to get his con- 
tentions favourably considered by the promoters and has 
failed. Conversely, the promoters of a scheme must, on 
any debated point, show that they in their turn have 
given every opportunity to each undertaker to submit his 
individual requests and have duly considered them. The 
Chief Commissioner's tactful and guiding counsel ought 
certainly to bear good fruit in the interval which the ad- 
journment has afforded—and if so, the delay is fully 
worth while. . Certainly something of a chastened spirit 
seemed to show itself in some of the subsequent speeches. 


THE action of undertakers generally 
has been anything but praiseworthy in 
respect of the National Joint Board. In 

| few cases lias the supply industry ap- 
peared in such an unfortunate light. Now, on top of 
this, a motion has been passed at an important meeting 
of representatives of the employers’ side from all parts 
of the Kingdom, which seems to be decidedly ill-ad- 
vised, considering the actual circumstances. Cer- 
tainly it shows a luck of humour. This motion, as 
їп the case of the National Joint Council, proposes 
that the National Joint Board be enlarged to 52 mem- 
bers, being 26 on the Trade-Union side and 26 on the 
employers’ side. The idea is, of course, that there shall 
be two employer members from each of the 13 District 
Boards. But as the motion excludes dealings with com- 
mercial staffs, the Trade-Union side of tlie Board is 
limited to the Electrical Power Engineers’ Association. 
This suggestion, therefore, implies that the E.P.E.A. 
is asked to send 26 representatives to the meetings of the 
National Joint Board. -What the E.P.E.A. has to say 
in this matter we have not heard. The whole proposal, 
of course, is a reflection of the proposed reconstitution 
of the National Joint Council which we have dealt with 
above, and in previous issues. | i 


The National 
Joint Board. 


| Next Monday the informal meet- 
I. E. E. Informal ing" of the Institution of Electrical 

Meetings. Engineers will assume a dignity to 
| which it has not hitherto aspired—it 
Will be held at the Institution of Civil Engineers. The 
reason for. this change of venue is that the subject of 
discussion is“ Improving the Usefulness of the Institu- 
tion, with the President in the chair, and it is antici- 
pated that members will attend en masse to set forth 
their views on a matter offering such magnificent scope 
for the exercise. of imagination. 

n passing, we are asked to mention that light refresh- 
ments will be served at 5.30 p.m., and not, as usual on 
these occasions, after the discussion has been opened. 

Undoubtedly the Institution has already made great 
strides during the past 10 years towards more amply 
fulfilling its mission. It has always been a leading 
characteristic of electrical engineers to aim at ever- 
increasing efficiency, and just as they revolutionised the 
design and construction of the steam engine in the early 
days to make it approach their ideals more closely, so 
they are moulding the Institution to suit their needs. 
Doubtless there are still many ways in which the In- 
stitution can be of service to its members; we shall hear 
"ome of them next Monday, but we would remind the 
innovators that only those proposals which do not involve 
additiona] expense. have much prospect of fulfilment 
under existing conditions. | 


Whilst on this subject, we venture again to recall the 
President's telling quotation from Bacon : ‘‘ I hold every 
man a debtor to his profession, from the which as men of 
course do seek to receive countenance and profit, so ought 
they of duty to endeavour themselves by way ^f amends 
to be a help and ornament thereto." ^ We have just 
heard a member, in the presence of wany others, 
describe the Institution as a wash-out." In the паше 
and interest of many of our readers who are members of 
that body, we deprecate the use of such ex} 1 essions ; so 
long as a man is a member of it or of any other profes- 
sional society, we conceive it to be his duty to uphold it 
in public, and to reserve his complaints or grievances 
for the appropriate occasion. It is another example of 
the present tendéncy to talk of rights rather than duties. 
If that had been the spirit of our warriors in the great 
struggle, we should have had few rights left by this 
time. Let us all remember that we should individually 
give as well as take; it is only by service that we can 
succeed in benefiting our fellow-men. 


To initiate and successfully establish 
а new institution, embracing a whole 
industry, is à gigantic undertaking 
| nowadays, when there are in existence 
so many rival interests competing for the attention of 
the individual. The fact that the British Electrical 
Development Association (Inc.), was developed from the 
small beginnings of the Heating and Cooking Committee 
of the Institution of Electrical Engineers, and in 19 
months жав able to present to the first annual general 
meeting a report which proved that it had in that short 
period ' grown up” and was a fully-fledged incor- 
porated association, with a long and weighty roll of 
membership and—still more noteworthy—a record of 


Electrical 
Development. 


excellent achievement, speaks volumes for the ability, 


energy, and driving force of its originators; it augurs 
well for the future also, and thanks to the fortunate 
choice of a director full of push and go.“ backed up 
by an executive committee of first-class men of affairs, 
it is safe to prophesy for the newcomer a career of dis- 
tinguished usefulness to the electrical industries. It 
should be noted that E. D. A.“ does not work only for 
the supply undertakings; its activities are of. direct 
benefit to manufacturers and contractors as well, and we 
do not hesitate to class the consumer also among its 
beneficiaries—for surely a man who through the agency 
of the Association, directly or indirectly, has been in- 
duced to share in the comfort and convenience of the 
electrical way of doing things is better off than when 
he was in outer darkness! TX 

But are all the benefits thus derived from the work of 
the Association to be pocketed, so to say, without the 
courtesy of acknowledgment, let alone reciprocation? 
One good turn deserves another, and we therefore urge 
those firms which have not hitherto given tangible sup- 
port to the Association to mend their wavs, and to be- 
come members of it while the new year is still voung. 
Let them remember that if its efforts are so cordially 
appreciated as we know they are, iu these early days of 
its existence, they will be vastly more fruitful in 
later years, when things settle down to something 
approaching the normal. The field open to electrical 
development is alinost inconceivably immense; we have 
only scratched the fringe of it as yet. The public are 
waiting and willing to be educated in electrical lore— 
E. D. A. is to be the teacher, and now is the time to 
equip it for its onerous duties. We therefore strongly 
commend to the notice of our readers the merits of this 
Association as a profitable investinent for the moderate 
subscription which will help not only the subscriber but 
all other members of and workers in the electrical in- 
dustry. At the recent annual meeting the members of 
the Association, who already number over 400, were fur- 
nished with a report on the work done during the pre- 
ceding 18 months, and if any reader wishes confirmation 
of our remarks, we advise him to apply to the Director, 
Mr. J. W. Beauchamp, for a copy of it. 
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THE GREAT WEST-SEA BUBBLE. 


. ~ 


Government Engineering Up-to-Date. 


By A TAX-PAYER. 


AT the end of November last the taxpaying section of 
the public was thrilled by a conimunication sent to the 
daily and technical Press which proved that the Ministry 
of Transport was going to give some value for its ever- 
increasing salary list, and that the nation was to be 
presented with a '' Christmas Gift’’ in the way of a 
scheme of power for almost nothing. 

In the old wicked world’? before millions were 
tossed about like jugglers’ paraphernalia, the value of 
& scheme, whether public or private, was, in sober 
matter-of-fact circles, judged largely by the way in 
which it was brought forward, careful and definite 
caleulations and estimates being & sine qua non; and 
it was remembered that usually ‘‘ good wine needs no 
bush." Nowadays, when anyone questions the idea that 
several quarts can be got out of one pint pot, or that 
unlimited wages or salaries can be obtained from а 
limited revenue, he is called a reactionary of the worst 
type; and one hopelessly out of sympathy with the 
times. Anyone, therefore, who opposes '' power from 
the moon ” will be denounced as a lunatic. 

Unfortunatelv two aud two continue to make four, 
although many friends of progress believe with Mr. 
Lenin that mathematics are ‘‘ undemocratic,” so that 
the value of а scheme in these days is measured mainly 
by its attractiveness to the man in the street. In pre- 
war days, judging by the way this scheme was puffed, 
it would have been looked upon as a “© ramp " worthy of 
a company promoter of the Hooley era. The first 
and second puffs“ emanated from the Trans- 
port Ministry; strange to say, the first was not 
signed, not even by the Electricity Commissioners; but 
a news agency, whilst circulating a photograph of a 
wash drawing with a notice that the same could be 
reproduced for а nominal fee, gave away the names 
of the ‘‘ three distinguished engineers '' who were alleged 
to be responsible for it; and it is to be hoped that these 
water power experts" were not overcome with modest 
departmental blushes at such an unwarranted breach 
of Whitehall confidence. If these gentlemen were actu- 
ally responsible for the issue of this first '' puff" they 
would be well advised in their own interest to join the 
staff of some wild cat "' company promoter, or a patent 
medicine proprietor, where such phrases as light, 
purity and power," ''the keen visión of the Press," 


and the ‘‘ beautiful and romantic Valley of the Wye 


would be fully appreciated. | 

When discussing the feasibility of the project for a 
storage reservoir, the following statement was made: 
“ Some years ago such a project would have been quite 
impracticable of execution, owing to the low efficiency 
and high cost of the pumping plant which could then 
have been installed. Wonderful developments, how- 
ever, have taken place in the evolution of the centrifugal 
pump. and centrifugal pumps of great size have now 
been designed which will raise water hundreds of feet 
with high efficiency." We do not know if such a state- 
ment can have been that of the alleged ‘ distinguished 
engineers ”” of the Transport Ministry, or the muddled 
views of some hired “ literary gent," but anyhow, out- 
side the “ civil engineering branch ” it is well known 
that there have been no material improvements in cen- 
trifugal pumps during the last ten years, and that 
makers have been willing to produce almost any size 
for mining, dock, and irrigation work; and as far as 
price is concerned, since the war, this has probably 
cone up four to five times. Other statements of a similar 
value are made in the circular; it is said, moreover, 
that“ tlie attractions of the scheme above outlined would 
appear to be limitless " ; the question is whether the 
attractions are greater for Ministry hangers-on or for 
the “© public that pays." 


After the public had been treated to the first instal- 
ment of ground bait," it was followed up by “ cor- 
roborative detail" from a second Transport Ministry 
circular, the items of which should please any first-year 
student who has got hold of an electrical machinery 
maker’s catalogue for the first time; hundreds of this 
and scores of that would be so nice to talk about. No 
sooner had the public begun to talk about rotary con- 
verters and pumps than the Board of Trade, not to 
be out-done, produced a 2d. masterpiece at an estimated 
cost to the Government (so we are told) of £19 for 
printing. After the two sets of fireworks it was like a 
semi-damp squib, part of which banged and the rest 
fizzled; it was nearly as amusing as the two cir- 
culars. The public, thirsty for information, is told at 
the end of the first section that the committee considers 
it ‘‘ desirable to place our conclusions upon record at 
once," then, like a pictorial puzzle in a Christmas 
cracker, the reader is apparently asked to find a con- 
clusion in the remainder of the report; judging by the 
vague terms used there does not seem to be one. It 
must be an important document, as the names of the 
distinguished committeemen are given twice; paper, 
as 18 well known, costs nothing to Government depart- 
ments. Perhaps owing to the ignorance of water-power 
development by the bulk of the distinguished members 
of the committee, a sub-committee of two was appointed, 
Sir Philip Dawson and Prof. Gibson. Perhaps these 
two gentlemen walked along the Severn estuary like 
the walrus and the carpenter, ''hand in hand," and 
discussed the suitability of the quantities of sand as a 
site for miles of power house, or perhaps even as а 
Disposal Board dump; at any rate, the epoch-marking 
report is presumably one of the results. 

One sentence in the report is delightful: ‘‘ We have 
been strongly impressed by the extravagant ideas cur- 
rent in the popular mind as to the availability of tidal 
energy "; it is doubtful, judging by the remarkable 
variation in the estimates of available power, whether 
this remark is intended as a sly hit at the Civil En- 
gineering Branch "' of the Transport Ministry or not. 
While the first circular hints at $d. a unit, the more 
cautious B. o. T. Committee, headed by a rival expert, 
pointed out that it could not get definite estimates of 
cost from manufacturers and designers, and that “no 
useful purpose would be served by endeavouring to 
give in this report any estimate of the cost of the 
scheme " ; but later it says that investigations support 
the view that energy can be generated at a favourable 
rate. Ав capital charges are one of the largest items 
in power cost for such a scherne, the value of the report 
can be judged by this illuminating remark; perhaps 
it was decided that the ‘‘ Civil Engineering Branch ” 
should be let down gently. This report is remarkable 
for the information that this galaxy of talented com- 
mitteemen (including two super-experts) has not been 
able to give; perhaps the report has been arranged to 
form the basis of a suitable road for retreat, if after 
examination, worthy of the name. the scheme proves 
hopeless. It would appear that the only people who 
have given much study to a Severn scheme are three 
gentlemen whose names appear in small print at the 
foot of the first page; it is not unusual, however, in 
Government departments to annex the work of others 
with scant acknowledgment. 

From the practical point of view, before the war, coal 
power stations could compete in most cases with norma 
water-power stations, except where coal was very dear; 
that is to sav. coal plus wages and interest charges 
was often equivalent to the usually higher interest 
charges on water-power plus the wages, transmission 
costs, and other incidentals. Quite recently Mr. A. T. 
Smith, of the Castner-Kellner Alkali Co., said that hefore 
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the war, with Lancashire coal, his company was able to 
produce power more cheaply than was possible at 
Niagara. No doubt, with pre-war capital charges, 


existing water power is in a more favourable position 


than it was, but with existing capital charges for new 
work the thing seems to be the other way; if capital 
charges have risen more than the price of coal, the situa- 
tion regarding water power, and especially tidal power, 
is less favourable than it was. 

The three reports are delightfully vague regarding 
capital cost and interest charges, but at present on these 
factors tidal schemes must stand or fall; nobody says 
that power cannot be generated. No amount of pretty 
talk and fashionable eyewash "' will prevent the pro- 
verbial ‘‘ brick coming through the gold foil if the 
scheme is not sound economically. The capital cost of 
works and machinery has gone up four to six times, and 
the interest on Government-guaranteed securities has 
about doubled, therefore interest charges must be 
reckoned as eight to twelve times those required in pre- 
war times; coal has gone up three to four times in most 
places. After allowing for the smaller capital cost of 
a steam power station, especially with, say, 25,000-kW 
sets, as against, sav, 1,500-kKW low-speed water turbine 
sets with gearing and d.c. generators, rotaries, and 
other stand-by plant, things begin to look a little un- 
comfortable. It is exceedingly difficult to-day to get 
heavy manual outdoor work carried out efficiently, even 
by able-bodied unemployed, as has been shown in iron 
ore mines and in reclamation work on the East Coast. 
If machinery has to be used in large quantities, then the 
politically attractive unemployment relief idea largely 
falls to the ground. The capital cost, energy losses, 
and salaries bill for miles of low-speed turbines with 
silty water, the d.c. generating sets and gearing, the 
rotaries, step-up transformers, and the capital cost and 
low efficiency ot the storage system capable of dealing 
with the maximum demand must make a “© poor show "' 
when capital charges are honestly allotted. No com- 
parison has been given regarding the cost of power 
generated from steam in the Wye district with duff coal 
or inferior fuel. 

If the scheme seems sufficiently attractive from the 
political point of view, and that is the main thing that 
counts nowadays, the matter will be settled by the party 
Whips after a report, perhaps by a conveniently 
packed Commission, and not by impartial engineers 
of world-wide experience of actual water-power develop- 
ment. From beginning to end the whole scheme opens 
the door for log-rolling and chicanery; the original 
pamphlet, with its gush and politieal hints, indicates 
that very definitely. If the capital cost of the electrical 
branch comes out too high, millions will be debited 
to the wonderful dock scheme (as illustrated), to the 
motor road, or to the quadruple rail connection to 
carry the Welsh coal, or as a last resort, to the indus- 
trial Garden of Eden. If the scheme begins to fall flat, 
then opposition will be called lack of sympathy for the 
(unemployable section of the) unemployed. 

It should be noted that with electric traction from, 
AY, Patchway to Newport, the traffic through the Severn 
l'unnel could be largely increased ; that а new bridge 
near Berkeley, or even a reconstructed Severn Bridge 
would carry motor traffic from places east of Swindon 
to South Wales by a fairly direct route, and that if 
the traffic from Devon and Somerset to South Wales is 
80 great, it is remarkable that more ferry traffic does 
not take place. | 

Given honest dock labour, existing ports could carry 
much more traffie than they do; without the recon- 
struction of the Severn navigation and connecting 
canals, large barges of the Continental type could not 
reach the Midlands. No doubt, however, such prizes 
from the Geddes ‘Christmas tree will be dangled 
at the critical moment before the gullible public. 

о real estimates of capital cost are given in any 
of the three papers, although in the first, presumably 
hy pure intuition, the cost of energy generated is 
stated to be something over $d. a unit, the available 
Power being there stated as half a million with a peak 


load of а million horse-power. In these days other 
people's money is mere dross, especially when handled 
through mushroom syndicates, and to the modern type 


of Government post-war official, details and estimates 


are superfluous, for obvious reasons. 

In the old days, when а rank swindle was to be pro- 
moted it was usual to give some figures (even if con- 
veniently ''faked "), and lists of other companies aud 
schemes were given which, more often than not, for 
reasons naturally undisclosed, were not comparable with 
the scheme to be ‘‘ puffed.” In the first inspired Severn 
puff a list of large water-power installations was given, 
no mention being made that none of these were tidal 
schemes, and it was not stated that in capital cost a 
waterfall plant was not comparable with any tidal 
plant, full use being made of the now fashionable 
economic suggestio falsi, although in the committee’s 
report, which the general public is not likely to read, 
the absence of existing tidal schemes is pointed out. 

It should be noted that there is nothing new about 
the study of tidal schemes; something like two hundred 
patents have been taken out at home and abroad, and 
the reason why nothing was done before the war, when 
an honest day's work was conceivable, and Government 
money was available at about 3 per cent., and money 
for sound independent schemes at about 4 to 5 per cent., 
was that such a scheme could not be made to pay even 
in places where coal cost 30s. а ton or more. It should 
be pointed out, however, that at that time the nation 
had not available the services of the Transport Ministry 
with its ''distinguished engineers," or the Water- 
power Committee of specialists, the simultaneous assist- 
ance of the Central News, or the creative ability of the 
engineering artists on the staff of the Daily Май, let 
alone the ''taxpayer's joy," the Government Wire- 
pulling and Publicity Staff Unlimited.“ 

The French Government, which has at its disposal 
some of the most distinguished water-power engineers 
in Europe, has not filled the popular Press of Paris with 
company promoters’ tosh' first, and then begun to 
look into such minor details as capital cost afterwards, 
but has voted а sum of money for experiments on tidal 
turbines and tidal schemes, and the question is being 
examined by engineers whose names carry some weight 
in connection with water power. Such methods would 
naturally not appeal to those whose existence in Govern- 
ment employ has to be justified by advertisement; the 
French Government should send over to Whitehall to 
learn how to do these things properly. It is interesting 
to note that most schemes of tidal power abroad are 
based on double reservoirs and not on the single dam 
system. | 

In the past Government interference has been little 
less than disastrous to the electrical industry, and if 
the way in which the Severn scheme has been put forward 
is to be taken as a guide for the future, the less White- 
hall interferes the better; if the scheme is sound, men 
of actinn will be found to carry it through; if it re- 
quires Government fireworks to make it popular, it 
ought to be left. alone. | 

Until a comparatively high-speed, variable-head tur- 
bine with a constant Speed, or a simple reliable generator 
producing three-phase current with a constant periodi- 
city with a variable speed is invented, it is very little 
use talking about a Severn scheme, *apecially as long 
as interest on money remains at its present level, and 
labour refuses, even with periodical bribes, to do an 
honest day's work. There are few schemes in which 
engineering and finance are so completelv intertwined 
as a tidal power proposition, and judging by the wav it 
has been ' boosted,” for ulterior motives, one is entitled 
to say that “© fools rush in where angels fear to tread.” 
А mixed scheme in which a railway, a roadway, а dock, 
an electricity supply, and unemployment are mixed up 
should be handled only by men of absolute impartiality 
with a reputation for large general engineering and 
hydraulic power schemes; and apart from a grant for 
independent study, no more advertising stunts“ 
should be allowed until figures and plans are produced 
and published which will bear investigation. 
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10 millions to be decomposed. 


THE ELECTROLYTIC STERILISING- 
OF WATER. 


[COMMUNICATED.] 


IT is interesting to note the keen go-ahead methods of our 
Colonies, Towards the end of the war period, а large 
Colonial dairy, having seen an account of the electrolytic 
sterilising of water, telegraphed without further parley for a 
plant to be sent out, which was the forerunner of many 
similar installations. In this country there is a much 


larger field for water sterilising, yet it remains practically 
untouched. 


There are many systems to choose from, but the elec- 


trolyser has strong elaims for favourable consideration. 


Bleaching-powder solution and chlorine gas have been 


employed with success, but they impart a nauseous taste to 
the water, calling for a further dechlorinating process, 
which is unnecessary where the type of electrolyser which 
produces neutral bypochlorite is employed. The hypo- 
chlorites are essentially unstable, particularly so when 
neutral, and for this reason they are eminently suited to the 
sterilisation of drinking water, as any slight excess 
employed—and it is necessary, for complete sterilisation, to 
employ an excess—which does not combine with organic 


matter is quickly decomposed by sunlight into hydro- 


chloric acid and oxygen; there is then no free chlorine’ 
left to impart an unpleasant taste to the water. The 


amount of hydrochloric acid in the water is negligible ; the 


total quantity of hypochlorous acid employed is only 0°5 
rt per million, and by far the larger portion of this com. 
ines with organic matter, leaving probably only 1 part in 

The importance of pure water in industry is not always 
readily recognised, particularly where it is fairly clean ; yet 
water which is charged with peaty or vegetable matter is 
known to be a fruitful cause of pitting and corrosion in 
boilers. Water drawn from reservoirs where weeds flourish 
is unfit for humidifying rooms where manufacturing pro- 
cesses are carried on, as it is apt to impart an unpleasant 
odour to the air; such water is also unfit for making tea, 
or drinking generally. Where there are weeds there will be 
snails, and other organisms; the snails get into the pipes 
and under valve seatings, the weeds are drawn into the 

ipes and choke them. The transparent eggs have been 
own to produce strange markings on cloth which is being 
finished, and mildew spores carried by water cause trouble 
in the material under treatment, and in the woodwork cf the 
establishment. 

Water which is clear and free from odour, is often 
seriously contaminated, and is the means of spreading 
epidemics ; cattle drinking it apparently do not suffer, but 
cows convey the diseases in their milk. Fluke in sheep is 
liable to be conveyed by water, hence the farmer, quite as 
much as the manufacturer, has every reason to examine the 
purity of his water supply. Electrolysers can be profitably 
employed wherever there is a few horse-power to spare, 
as rough coarse salt, the other requisite, (s always available. 
Skilled supervision is not demapded: ordinary steady 
workmen as a rule are perfectly capable of attending to the 

lant. l | : 2 
P There are mary other uses to which this harmless 
sterilising ageat may be put. For example, a little of the 
liquor added to the water employed in washing bacon assists 
in removing the slime and rancid flavour: it also prevents 
fish from becoming tainted so soon in hot weather, and this 

госевв is preferable to some of the methods employed. 

The electrolyser is largely employed in laundries, the 
liquor used being an excellent bleaching agent, which does 


not injure the clothes, and removes the odious smell of 


piration which remains as the result of imperfect 
rinsing. In hospitals it eterilises infected clothing, and the 
liquor is used for flushing drains, replacing expensive 
disinfectants. For bleaching cotton and linen, it rivals the 


old grass bleach, and it is also the most suitable medium - 


for bleaching cotton-wool, surgical gauze, &с, 


‘chemical properties of matter. 


THE FARADAY SOCIETY. 


THE ATOMIC THEORY AND THE STRUCTURE OF IRON. 


A PAPER presented to the Faraday Society at the December 
meeting by Prof. E. D. CAMPBELL, of the University of 
Michigan, on '' A Force Field Dissociation Theory of Solution 
Applied to some Properties of Steel," led to an interesting dis- 
cussion on atomic structure generally. The paper was pre- 
sented and the discussion initiated by Dr. A. E. OXLey, who 
has in recent years put forward suggestive ideas on the struc- 
ture of the atom which physicists will have to take seriously 
into consideration. 

The central idea of Prof. Campbell's paper is that steel is а 
solid solution of carbides in iron, and that there is no essen- 
tial difference between a liquid solution and a solid solution. 
He considers that the use of the latter term is largely to blame 
for the unnecessury obscurity that has arisen as regards the 
constitution of alloys, while a subsidiary cause has been the 
difference in the mode of expressing the composition of alloys 
and of ordinary solutions. In the former case percentage by 
weight has been the vogue; in the latter the far more 
scientific procedure has been adopted of molecular or atomic 
concentration per unit volume. The transformation from 
one to the other is a simple process, and Prof. Campbell re- 
draws a portion of the ordinary iron-carbon diagram with 
composition expressed in milligram atoms per centimetre cube. 
It is not, however, the Arrhenius dissociation theory which 
Prof. Campbell adopts for ordinary solutions and applies to the 
case of steel—he considers that entirely untenable for a solvent 
that is not a dielectric but a conductor. (He overlooks the fact 
that this constitutes a genuine difference between an aqueous 
solution and an alloy.) Instead, a theory first put forward in 
1915 independently by Prof. E. C. C. Baly in this country and 
Prof. Campbell himself in America is described, and shown to 
be closely applicable to the case of steel and capable of explain- 
ing its properties, and in particular the effect of the alloying 
constituent on its electrical resistivity. This so-called Force- 
Field Dissociation Theory " postulates that іп a molecule the 
electromagnetic field of force associated with the constituent 
atoms is normally closed in combination in the molecule. In 
solution, however, the force field 18 more or less opened out by 
the solvent, to а degree depending on concentration and on 
the composition of solvent and solute. It is to the field of force 
thus set up outside the molecule of solute that the reactivity 
of ions is due, and not to electric charges as in the Arrhenius 
theory. It is the products of ionic dissociation of carbides in 
solution which react when a p.d. is set up in steel, and 
electronic motion of electricity is converted into atomic or 
molecular motion of sensible heat, while conductance of the 
electric current takes place through the solvent iron. Thus the 
products of ionic dissociation in a metallic solution are capable 
of reacting with electrical energy just as truly as are the ions 
in an aqueous solution, but the result of the reactivity is elec- 
trical resistance in the former case and conductance in the 
latter case; the reversal of the phenomena being solely due to 
the solvent being a conductor in one case and in the other a 
dielectric. 

Dr. OXLEY, in commenting on Prof. Campbell’s theory, 
agreed that a stray electromagnetic field would exist outside 
but close up to an atom or molecule that on the whole was 
electrically neutral, but he did not think that force field waa 
competent to account for the phenomena of solution— 
Arrhenius's dissociated ions were required in addition. That 
he thought was proved by the evidence for the lattice structure 
of crystals which the well-known work of the Braggs had led 
up to. On the other hand, the phenomena of diamagnetisin 
and paramagnetism did require that in an atom there should 
reside something which acted as a unit of magnetism, а mag- 
neton, ав well as the electron unit of electricity. Thus, the 
Rutherford-Bohr * solar. system ” atom, which admirably 
explained spectral phenomena, failed utterly to account for tbe 
diamagnetic or paramagnetic properties of matter. Dr. Oxley 
then outlined his own modification of Langmuir's cubic atom 
theory, which imagined that the nucleus and electrons were 
arranged in a sort of cubic formation, the electrons being at 
the corners of the cube. This theory had been brilliantly 
successful in explaining chemical affinity and many physico- 
It was only necessary—Dr. 
Oxley suggested—to suppose that the electrons instead of being 
fixed rotated in tiny orbits round their central positions, or 
were themselves little vortices or rings, to have the required 
unit of magnetism, and it could easily be seen how the mag- 
netic properties of matter would fall into the scheme. | Unfor- 
tunately, to work out this theory completely and quantitatively 
presented formidable mathematical difficulties at present.’ 

The all too short remainder af the evening was given to the 
hearing of a very excellent and suggestive paper bearing on 
the same subject by Mr. A. L. Norsury, entitled The Elec- 
trical Resistivity of Dilute Metallic Solutions." It is of m- 
terest to note in passing that Mr. Norbury pace Prof. Campbell 
strongly advocated the retention of the term and the idea of 
solid solution—to distinguish it from the liquid or molten 
metallic solution, The starting-point of Mr. Norbury's concep- 
tion of metailie solid. solutions—or alloys—is the well-known 
fact that a small quantity of impurity in solid solution ina 
metal causes a large increase in the electrical resistivity of a 

ure metal. With enormous industry Mr. Norbury has col- 
ected all existing data in this connection and plotting resis- 
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tivity against composition expressed in terms of atomic concen- 
tration (in this he yields to Prof. Campbell’s requirements) he 
has arrived at relationships of very great interest. 

Dealing for the moment with individual alloys, we find a 
broad distinction between those in which the constituents are 
mutually: insoluble and those in which continuous solid solu- 
tions are formed. In the former case each crystal grain may 
be regarded as a separate conductor. In 80 far as the arrange- 
ment of grains tends to be in the nature of conductors arranged 
in parallel the conductivity is a linear function of the com- 
position; in so far as they tend to be arranged in series the 
resistivity is а linear function of the composition. In the latter 
case the initial additions of solute normally cause a linear in- 
crease in the resistivity of the metallic solvent. Cold work and 
variations in grain size have little effect on the resistivity of 
pure metals. In the case of binary alloys the grain size has 
an increasingly large influence, as the number of atoms form- 
ing the crystal boundaries becomes comparable with the total 
number of atoms present. | E Ж 

The most important section of the paper dealt with the effects 
of various elements in the resistivities of iron, nickel, palla- 
dium, platinum, copper, silver, gold, magnesium, cadmium, 
sodium and potassium. The generalisation arrived at will be 
best appreciated by reference to the accompanying figure. The 
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Tae Atomic Errors оғ VARIOUS ELEMENTS ON THE ELECTRICAL . 


Resistivities OF Coperr, SILVER, GOLD, MAGNESIUM AND. 
· CADMIUM. 


(The uprights indicate : Increase in the Resistivity of the pure | 
lvent (in microhms per centimetre cube) due to the Pre- 


sence in Solution of 1.0 Atomic per cent. Added Element. 
1400 


results should really be plotted in three dimensions, the dimen- . 


sion not indicated being that showing the vertical arrangement 
of the elements in the Periodic Table. In order, however, that 
the vertical positions may be more readily imagined, the atomic 
numbers are written in under each of the solute elements. 

It will be noted that the atomic effects of the solutes are 


Plotted against the positions in the Periodic Table, and the re- 
markable result is brought out, that the atomic effect of a. 


solute on the resistivity of a metallic solvent is large or small 
according as the solute is far from or near the solvent in the 
Periodic Table. Many other interesting relationships can be 


deduced, but for the discussion of these reference must be 


made to the full text of Mr. Norbury's paper. They all bear 


оп the generalisation that the atomic resistivity effects of 


Various elements as solutes in solid solution in a metal are large 


Or small according as the solute differs from or resembles the 


solvent їп some atomic property. е 
arious atomic properties were examined іт ар endeavour to 
Dind which of them would explain the results. Atomic volumes, 


intrinsic pressures, electrical resistivities, thermo-electric pro- 
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perties and decomposition potentials failed to do so. It is sug- 
gested that the results may be explained by assuming that the 
relative atomic effects are small when there is little electrical 
attraction between the atoms of solute and solvent, and large 
as this attraction becomes greater. 

If one atom of solute in a very dilute solid solution is pictured, 
and if, for example, the face-centred cube lattice is assumed, it 
is known from the work of W. H. and W. L. Bragg that this 
atom of solute is surrounded by twelve equidistant atoms of 
solvent. It is thought that the solute atom will not be attached, 
providing the solution is sufficiently dilute, to any one of the 
twelve surrouriding atoms in particular, although there may be 
strong affinity forces at work tending to cause such com- 
bination. | 

The above non-formation of inter-metallic compounds will, 


. however, only occur in very dilute solutions. As the solutions 


become more concentrated some of the atoms of solute will 
tend to combine with ” (that is to say, a transference or re- 
grouping of electrons will take pace) definite atoms of ‘solvent 
to form inter-metallic compounds. It is noteworthy that the 
useful alloys, those with good mechanieal qualities, do not 
contain intermetallic compounds, but consist purely of solid 
solution. ij | | 

The generally accepted view on metallic conduction is that 
metals conduct an electric current by means of their free 
electrons. It seems in accordance, therefore, with the above 
view to explain the relatively enormous effects produced on a 
metallic conductor by the introduction of a few foreign atoms, 
by assuming that the increased resistivity is due to the solute 
atoms exerting restraining forces on the electrons of the neigh- 
bouring: atoms of the solvent and vice versa. 

To take an actual case, the fact that the addition of 1.0 
atomic per cent. arsenic sends the specific resistivity of copper 
up by four or five microhms (this effect is apparently almost 
equaly great near absolute zero where the resistivity of pure 
copper approaches 0.0) makes it seem very probable that each 
arsenic atom is exerting a very considerable influence on the 
resistivity of a large number of the surrounding copper atoms. 
It is thought that it would be difficult to explain such a rela- 
tively large influence unless it is assumed that the electrons in 
a large number of the copper atoms are being affected. 

We are glad to learn that Mr. Norbury 1s continuing his 
excellent work, and is carrying out experiments which will 
enable him to fill up some of gaps in existing data. He 
will then be in a position to put his views to a strict quantita- 
tive test, and thus help to throw more light on phenomena 
that are not only of great theoretical interest but bear closely 
on matters of technical importance. | 
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THE PHYSICAL SOCIETY'S EXHIBITION. 


( Continued from page 40.) 


Messrs. SMMENS BROS. & Co., Lrp., showed about half a 
dozen instruments which included different patterns of tem- 
perature indicators; a suspended-coil temperature recorder, 
utted with a continuous chart roll driven by clockwork, and 
suitable for use with thermo-couples or resistance thermo- 
meters; and a locomotive pyrometer for measuring the tem- 
perature of superheated steam. | 

Msssrs. NEWTON & Co. exhibited a selection of optical 
lanterns for educational purposes, which although not new 
have been remodelled. Arc lanterns were demonstrated which 
are suitable for ordinary work as well'as open-stage, vertical, 
and opaque projection. Various attachments were also shown 
by the use of which the lantern can be adapted for use with 
a low-power projection microscope, polariscope, micro-polari- 
scope, and spectroscope. The Episcope " was specially con- 
structed for the projection of'opaque objects, such as diagrams, 
maps, and small’ natural objects. In the lantern shown a 
drawing up to 27 in. wide and of indefinite length could be 
placed in position, the actual field of projection being about 
11 in. square. An attachment was provided so that ordinary 
slides could be used as well, and two high-c.p. gasfilled lamps 
supply the light. | 

‘Messrs, CHAN cE BROTHERS & Co., LTD., demonstrated cer- 
tain properties of ultra-violet light, isolated by the use of their 
special .glass, particularly with reference to the effect on the 
eye, and the protection from the rays which may be afforded 
by Crookes and certain coloured glass. The subject is of special 
significance in connection with the protection of operators 
performing electric welding. А sample of Daylight ” glass. 
was shown, ‘which is claimed to give a daylight effect when 
used in conjunction with gasfilled tungsten lamps. Another 
interesting exhibit was the glassware of high thermal endur- 
ance; it was demonstrated that water can be squirted on to 
this glass when the latter is heated to a high temperature 
without causing any injurious effects whatever. i 


Messrs. Creep & Co., Lrp., demonstrated the reception and 
automatic printing of wireless messages in Roman characters. 
Mr. F. G. Creed’s ingenious method is the only one that has 
heen adapted to print wireless messages. The system consists 
of a combination of existing Creed printing telegraph 
apparatus working in conjunction with groups of thermionic 
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valves. The message is first ‘translated into the Morse code 
by perforating a strip of paper in а keyboard device so con- 
trived that each key punches the strip. by means of a solenoid- 
operated ‘mechanism, with the Morse equivalent of the letter 
in question. The strip is fed to the transmitter which sends 
out Morse dots and dashes, the latter actuating a transmitting 
contact maker. Several sizes of transmitter have been 
developed, including one which is worked by an electro- 
pneumatic relay and which is capable of dealing with a8 niuch 
as 300 kW]; it has eight sets of contacts each breaking under 
an air blast. Reception is by thermionic valve, and the in- 
coming messages are amplified considerably by means of valves 
in cascade. Current impulses are thus supplied to the relay 
magnet of а Creed receiving perforator of the same type as 
those used in line telegraphy and operated by compressed air; 


the working speed may be up to 200 words per minute. This 


is an interesting device, but an electrically-driven pattern is 
now being produced on a mechanical principle which is stated 
to be simpler, more compact, and which will dispense with the 
use of compressed air. The strip from the receiving perforator, 
still in the Morse code and the exact counterpart of that used 
at the transmitting station, is next fed to the Creed printer for 
translation into Roman characters. This is a purely mechanical 
device, and forms an automatic typewriter controlled entirely 
by the position of the holes in the perforated strip; the work- 
ing speed is 120 words per minute, and it is a remarkable 
piece of apparatus. The whole apparatus is driven by ап’ elec- 
tric motor, so that no external source of compressed air 18 
required. An improved form of printer has also been developed 
which does not employ compressed air, is more compact, and 
has a higher printing speed, but it has not yet been adapted 
to wireless reception. The Creed svstem of wireless reception, 
using compressed air, is capable of dealing with a transmission 
speed of 180 words per minute. This speed is in excess of that 
of the printer, but the improved printer will be able to keep 
pace with the receiver and deal with a 50 per cent. increase in 
transmission speed. i | 


TRE CaMBnipGE & Pávti INSTRUMENT Co., LTD., besides other 
instruments, included in its exhibit a Rosenhain inverse rate 
recalescence curve tracer (fig. 4). which was designed to allow 
of the semi-automatic plotting of inverse rate Heating and 
cooling curves. In such curves the quantity plotted is the 
time taken by the specimen to heat or cool through successive 
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Fia. 4.—Тнв ROSEN HAIN PLOTTING CHRONOGRAPH. 


equal temperature intervals, and the use of this instrument 
does away with the laborious plotting by hand of the time 
intervals obtained by the use of an ordinary chronograph. 
The recorder consists of a revolving drum, carrying a chart, 
over which the recording pen moves at a definite rate. At 
the end of each time interval, when the observer taps a key. 
the pen marks the chart, indicating its position, and is 
immediately afterwards returned to zero, while the drum 
is simultaneously advanced one step. After a short period of 
rest, introduced in order that the times of the forward 
movements of the pen shall not be altered by the varying 
times taken һу the pen in returning to rest after long or 
short deflections, the pen once again moves forward at a 
steady rate until its progress 1s stopped by the observer again 
tapping the key at the end of the next temperature interval. 
Curves are obtained on an open scale, the rate of travel of 
the pen being usually 3 mm. per second. A two-speed arrange- 
ment is, however, provided, to reduce the speed of the pen 
to one-quarter of this when the pen has reached the middle 
of the drum. This is necessary on account of the fact that 
long arrests in the heating or cooling process may occur, and 
during these the pen at the normal rate of travel would he 
carried a greater distance than the width of the drum. 


The details of the driving mechanism are as follows: Two 
vertical spindles, each carrying. small disks, are revolved in 
opposite directions at constant speeds, the speed in one case 
being more than ten times that in the other, of which the 
periphery moves 3 mm. per. second. Running оп guides 
between these two disks is a light wooden bar, carrying the 
pen, below which is the drum. Normally, the bar is held by 
a spring against the slowly moving disk, and the pen travels 
outwards over the surface of the drum at the rate of З mm. 
per seeond. When, however, the tapping key is pressed, an 
electromagnet is excited which overccmes the tension of the 
spring and presses the bar against the quickly moving disk, 
causing 16 to return at high speed to the zero position. In 


- order to provide the period of rest referred to above, the 


electric magnet, being once excited, is caused to remain in 


action for a definité period before the pen arm. is allowed to 
start on its return: journey. The two-speed arrangement 
is secured by mounting a second driving disk of smaller dia- 
meter on the same spindle as the first. 'l'he wooden bar is so 
shaped that for a distance equal to half the width of the drum 
it bears against the large disk, but after that the bearing 
is upon the small disk, with a corresponding reduction in 
the speed of travel. i BE 
The machine running recorder exhibited was designed for 
Messrs. J. & A. D- Grimond, Ltd., Dundee, for recording 
the number and duration of stoppages of 50 textile machines. 
Each machine is connected up to the instrument in such a 
way that when the machine stops an electrical circuit is 
completed to contacts in the instrument, each of the 50 
machines being connected to one of the 50 contact studs 
arranged in a circle, as seen in fig. 5. A rotating switch runs 
over the 50 contact studs, being driven by a small electric 
motor of 4 h.p., and so geared that it passes over all the 
contacts once in six seconds. The records are made on a 
continuous paper chart, passing over а brass cylinder, by 
means of an inked roller carried at the end of an arm swinging 
across the surface of the chart. A cam on the main spindle 
which carries the rotating switch causes the recording arm 
to swing completely across the paper from right to left as the 
switch passes across the 50 contacts, and returns the arm to 
the extreme right-band position before the switch again starts 
to travel across the contacts. If none of the contacts is 
energised, i.e., if all the machines are in operation, the inked 
roller does not touch the chart, but when the circuit is com- 
pleted by the stoppage of one of the machines, an electro- 
magnet on the recording arm is energised, causing Ше inked 
roller to be momentarily pulled downwards and mark the 
chart. If this contact is still closed when the switch next 
passes the corresponding contact stud, the roller will be once 
more pressed on to the chart, which is moved forward a short 
distance after each revolution of the contact switch. Con- 
sequently a series of marks, forming a straight black line 
on the chart, is made during the whole time any machine 15 
oui of operation. 

The instantaneous photometer shown was designed for the 
Admiralty in conjunction with the staff of H.M.S. Vernon for 
measuring the instantaneous candle power of an electric lamp 


when it is lighted up or going out. The comparison is always: 


made with a similar lamp, which has been previously cali- 


Fia. 5.——MacHiNE RUNNING RECORDER. 


brated with varying currents in an ordinary photometer. The 


lamp to be measured is placed in an upper box and the com- 
parison lamp in a lower box; the comparison lamp is then 
run steadily with different currents below and up to its normal 
current. The insides of the boxes.are painted white, and 
the two lamps illuminate slits covered with opal glass. Dis- 
regarding the effect of the shutter for the moment, light from 
these two slits passes through two cylindrical prisms with 
vertical axes to a double priam with horizontal axis in the eye- 
piece, and the light then passes in two nearly parallel beams 
to the eye. The latter prism is observed through an ordinary 
eyepiece, so that the observer sees two adjacent rectangular 
fields, the upper illuminated by the lower comparison lamp, 
and the lower by the lamp under test. The revolving shutter 
carries another pair of slits. Light only reaches the eye when 
fhe two pairs of slits come into line with the eyepiece, so that 
the eye only perceives flashes lasting about 0.001 second. The 
lwo revolving slits are independently adjustable on both sides 
so that the two flashes can be made simultaneous and of 
equal duration. To avoid carrying the obscuring screen com- 
pletely round, a second shutter obscures the lamps when the 
revolving slits are far away from their operating position, 


the secondary shutter being opened by the revolving slits in. 


good time before the slits themselves coine into action. The 
revolving shutter also carries a cam which operates the switch 
controlling the lainp under test. The contacts are carried 
on a large wheel under the revolving slit. By rotating this 
wheel the position of the contacts is moved so that the саш 
lights up or, alternatively, switches off the lamp at à varying 
interval before the shutters open. As the motor revolving the 
shutter and cam is fitted with a centrifugal governor, the 
speed of revolution is constant at 30 r.p m., and the wheel 
carrying the contacts can be calibrated accurately in units 
of time. One half of the wheel is calibrated with white 
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figures in hundredths of a second, from O to 1 second, repre- 
wnting intervals of time after lighting up, and the other half 
uf the wheel is similarly calibrated in red to represent intervals 
of time after switching olt. 

Other instruments shown were totally-enclosed pyroineter 
indicators, a McGregor-Morris anemometer (ELEC. Rev., Sep- 
tember 10їһ, 1920, p. 345), a Cambridge thread recorder, 
3 six-string galvanometer, an electrical CO, indicator (Shake— 
spear patent), Wc. 

Tur Cox-CAVENDISH ELECTRICAL Co., Lro., exhibited X-ray 
equipment for the routine examination of materials of low 
density by means of a conveyor band which is made to pass 
beneath the screen. A new X-ray plate was also shown by the 
use of which it is claimed that exposures may be reduced to 
1/25th of the normal. 


Messrs. CUTHBERT ANDREWS' s exhibit consisted of a show 
case containing a number of modern X-ray tubes of British 
manufacture, together with protective devices, such as aprons, 
gloves, masks, &e. There were also shown electrodes for use 
in high-frequency treatinent, and an inuproved Walter pattern 
of penetrometer for estimating the penetration of X-ray tubes; 
a practical demonstration of the making of small pieces of 
bench-blown. glassware was given. 


Tug Foster INSTRUMENT Co.— Everything on this firm's 
stand was shown working. A portable: pyrometer indicator of 
" Resilia " construction, was mounted upon a bumping ” 
stand to demonstrate its robustness; it was calibrated for a 
Hoskin's alloy thermocouple outfit. A special spring mount- 
ing was utilised in the milhivoltmeter shown to provide a 
very open scale, allowing fine readings without the errors 
possibly introduced by set-up zeros; the readings may be 
made with ease to 0.2 per cent. of the scale. Ihe instrument, 
Which was fitted with an enclosed rotary switch and a lamp 
for illumination, was mounted on a swivel bracket and 
calibrated as an indicator for platinum-platinum-rhodium 
thermo couples. Various other pvrometric outfits and acces- 
aries were shown in addition to a Elumfrey autographic 
notched bar and an Eden-Foster repeated impact testing 
machines. 


Messrs. Crompton & Co., Lrp., claim special advantages 
for Robertson’s combination bridge and potentiometer, which 
was designed for educational laboratories to meet the double 
putpose of an ordinary four-gap slide-wire bridge and a simple 
form of potentiometer; the list of experiments which can be 
carried out by means of the apparatus is extensive. The 
stroboscopic vibrator that was demonstrated consisted of an 
electrically-naintained tuning fork of large size, which was 
arranged to periodically admit light to the eye or to the body 
ш motion. It can be driven by energy derived from two 
storage cells, and can be started by gradually turning the 
regulating screw until the platinum contacts touch, and the 
aluplitude of the vibrator can be adjusted by the same screw. 
Each limb of the fork is surmounted by an aluminium vane 
in Which slits are cut; by means of two thin slits, each equal 
to the amplitude of the arms, placed directly opposite when 
the fork is at rest, slit vision can be obtained giving glimpse 
frequencies of 12,000 per minute. By means of the second 
sit, which is normally covered by the edge of the vane, but 
which is periodically uncovered when the vibrator is in action, 
edge frequencies of 6,000 per minute can be obtained. The 
lins low-voltage potentiometer for pyrometry has several 
novel features, the chief of which is that the standard resist- 
ance coils are made of imanganin. and all the connecting 
studs for contacts of copper, thus ensuring freedom from 
thermo-electric forces within the instrument itself. The 
range is up to 20 mV, but a change-over switch is provided 
for converting the instrument into a standard potentiometer 
With a range up to 2 volts. The Kelvin bridge shown had 
both variable ratios and variable standard. Variation is 
obtained by means of switches under glass, and the coils and 
slide are inside the box, but can be inspected by removing 
the sliding bottom. 


Messrs. EVERETT, EpGcuMBE & Co., Lrp.—This exhibit, 
although not as large as we have known it in past years, 
nevertheless showed a wide range of measuring instruments, 
rom the 2-in. dwarf pattern for X-ray and medical require- 
ments to the 18-in. illuminated-dial sector for use in large 
Power stations. The Metrohm ” insulation testing set, in- 
Corporating a self-contained hand generator. has a particularly 
^n and open scale, and the ‘‘ resistance metrohm ” or direct- 
reading ohmmeter can be supplied for апу range of resist- 
ane, Other exhibits included frequency meters of the 
movng-iron and resonance types, rotary syncehronisers, relays, 
Kraphie recording instruments, and measuring instruments 
0 various patterns. The * rotary " pattern of power-factor 
meter is particularly suitable in cases where the flow of power 
t liable to change its direction, and the precision with which 
pd I picked out in the vibration tachometer, which is 

Ei „ principle that the speed of a rotating machine 
А, nud һу {һе Vibration of a tuned reed resonating 
Tho n У periodic vibration of the machine, is remarkable. 
саре ліхотеќег " hand photometer, by means of which 
oe 1 illumination, brightness, and window efficien- 
ап e Measured seems likely to he of considerahle 
ilh m connection with factory lighting. Tt is claimed 
d n Instrument affords a reliable guide to tlie ellicieney 
aylight illumination. 


Tut Weston ELECTRICAL INSTRUMENT CO., LTD., exhibited 
pivoted moving-coll and dynamometer types of laboratory in- 
struments with an accuracy, 1t was clauned, of at least. 1/10 
of 1 per cent. either in d.c. or a.c. circuits of any frequency 
up to 133 cycles per second. Portable precision current and 
potential transformers were shown for use with the standard 
testing and measuring instruments; the latter are said to 
have a normal accuracy of 1 per cent. of the full scale reading. 
Other exhibits comprised pyro milli-voltineters for use in 
connection with thermo couples, and sensitive pivoted moving- 
coil micro-anuneters, in addition to various patterns of d.c. 
and a.c. switchboard instruments, and thermo ammeters and 
galvanometers for radio frequencies. The miniature precision 
d.c. instruments showed exceptional mechanical construction 
and finish; the moving system weighs only about 5 grains, and 
the pointers used are made of specially drawn aluminium 
tubing which has a wall thickness of under 0.001 in. The 
tail of the pointer is 0.UL in. in diameter, and is threaded with 
500 threads to the inch, so as to carry the small balance 
weights which are used for the accurate balancing of the 
inovement. 


THE ZENITH MaxUrACTURING Co. showed a range of standard 
resistances of various types, and tandem projector- are re- 
sistances arranged to work two ares alternately and maintain 
the load constant on the generator. Magnetic rectifiers were 
shown in operation; they are suitable for rectifying either 
one or both halves of the complete a.c. cycle, and the latest 
pattern is fitted with a device which ensures that the charg- 
ing current will tlow in the correct. direction independently 
of the wav in which the accumulator cells are connected ав 
regards polarity. 

THE Concorbia ELECTRIC Wike CO., Lro., had a show case 
containing wire suitable for a variety of uses апа covered 
with different substances. Samples of nickel-chrome wire 
and ribbon such as is used in the manufacture of elements 
for heating and cooking apparatus were also on view. 


( To be concluded.) 


THE GERMAN ELECTRICAL AND STEEL 
COMBINATION, ° 


THE shareholders in the two German electrical companies 
which are entering into a community of interests with coal 
and steel commpanies—the Gelsenkirchen Colliery Co. and the 
Deutsch-Luxemburg Mining & Ironworks Co.—have now ap- 
proved the terms of the agreement of the proposed associa- 
tion. At the meeting of the Schuckert-Electricity Co., on 
December 25th, the method of pooling the net profits was 
explained. It was stated, for instance, that the Gelsenkirchen 
Co., the Deutsch-Luxemburg Co., and Siemens & Halske Co. 
would each receive 100. parts of the profits, While the Schuc- 
kert Co. would participate to the extent of 45 parts. The 


meeting decided to issue 6 per cent. preference shares for 


70.000, % marks. 

The speech delivered by Herr C. F. von Siemens at the 
meeting of the Siemens & Halske Co., on December 25th, of 
Which an abstract 15 given below, should be premised by an 
explanation of the terius used with reference to vertical and 
horizontal communities of interests. The latter are arsocia— 
tions of interests of firms producing the saine or similar classes 
of products, white the former comprise amalgamations or 
interconnections of Works whose products complement each 
other, and lead from raw materials up to highly finished 
manufactures. The meeting sanctioned an increase in the 
share capital by 4.000.000 marks to 150,000,000 marks, and the 
issue of 6 per cent. preference shares for 130, 000, 000 marks. 


Herr von SIEMENS’S VIEWS. 


Herr C. F. von Siemens, dealing first with the advantages 
expected. from a close co-operation between various branches 
of industry, stated that the solution of coming vears and the 
distant future was represented by the highest technical de- 
velopment of material taking into consideration that its final 
object was the maximum economie utilisation. In such 
technical progress would also be found the economic forces 
which would render it possible again to take up the contest 
in the markets of the world, and combinations must take 
place for that purpose. It would, however, be impossible to 
decide in general whether the vertical or the horizontal 
structure was the more correct. The company. had reached 
the conviction that in the present case, and without falling 
into the errors of a fixed mould, the principle of the vertical 
combination must be adopted, as it was necessary in present 
times, both for the producer of raw materials and of semi- 
finished products, to occupy. himself more fully with their 
conversion mto manufactures. At present, when intelligence 
and valuable human labour only remained in their possession, 
they must take care that the little material they could derive 
from the soil was placed on the world's markets only in a 
highly improved or finished condition embodying n lot of 
labour. It would be impossible for the Germans to create a 
world monopoly. At the most thev could bund up artificial 
monopolies in the countrys, but only in certain cases would 
these obtain a better utilisation of the material, and thereby 
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a cheapening of the final product. A combination in common 
progressive work between individual wertical members of 
industrial life was no monopoly and no restriction of any 
kind whatever; it sought for its superiority in free competi- 
tion at home and abroad solely in technical and economic 
perfection. An inland monopoly would only receive an in- 
centive to progress when it had to fight against other foreign 
monopolies in the world's markets. 

Coming to consider the essential points of the agreement 
forming the community of interests, Herr von Siemens ex- 
plained that unceasing co-operation could only be guaranteed 
when an internal economic unit had been created which 
worked solely according to technical and economic points of 
view, and excluded separate financial interests. As a con- 
sequence the fundamental tendency of the agreement was 
that all the companies could only have a common economic 
object; and precautions had also been taken that separate 
advantages could not be created through a dissolution. The 
common economic interests would be formally watched over 
by a head organisation bearing the name of the Siemens 
Rhine-Elbe-Schuckert Union, which would be specially con- 
cerned with the guiding lines for the general business policy 
and the financial measures. In the first place, consideration 
had been given to the necessity of leaving freedom of 
action to the individual members, and therefore the feeling of 
responsibility of their managers was fully maintained. The 
internal co-operation was to be attained by an interchange 
of directors between the companies. As to the question of the 


distribution of profits, the chairman stated that precise values 
could not be determined in present times owing to the con- 
tinually changing values. It had, however, been agreed that 
each partner should have the same share in the financial 
proceeds with the exception of the Schuckert Co., which as a 
result of being a smaller undertaking, would receive 0.45 of 
one share instead of a full share. 

_ The chairman proceeded to state that the community of 
Interests conferred an enlarged security on the shareholders, 
as the risk was divided in a double respect, namely, according 
to professional and territorial points of view. If political diffi- 
culties arose in one part of the country which hindered an 
economic conduct of business, it could probably be assumed 
that this would not be the case in other districts, and the 
industry would be maintained at least in some parts of the 
community. Financial economic advantages would result from 
the better distribution of the stocks of raw materials and ot 
semi-finished products. There was no intention of obtaining 
the requirements of one undertaking exclusively from the 
others. The mutual requisitions of materials in the best 
case would only form a small part of the total production ot 
the individual members, but the agreement ensured the 
procuring of raw materials in times of extreme scarcity. In 
conclusion, the chairman expressed the hope that through this 
close connection between the old Mark, Rhineland, and South 
Germany, a new bond would be formed between important 
parts of the country, which would show the world that the 
Germans were united and wished always to remain united. 


NEW ELECTRICAL DEVICES, FITTINGS AND PLANT, 


Readers are invited to submit particulars of new or improved devices and apparatus, whieh will be published 
if considered of sufficient interest. 


A Handy Concrete Mixer. 


Labour is such an important item in present-day building 
costs that it pays to use machinery even on a comparatively 


with a gap between. The electrodes are connected to outside 
brass caps аё each end of the tube. The simplest type of these 
contactors is operated by being tilted so that the mercury 


minor operation. That this is being recognised is proved by makes and breaks the circuit between the electrodes. 
the popularity of small concrete mixers, which are being 


successfully used under circumstances which would have been 
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considered impossible a few years ago. The Westminster Elec- 
tric Supply Corporation, Ltd., has recently purchased a Jaeger 
concrete mixer for use on the building and street works which 
the company has frequently to carry out; the Corporation 
undertakes its own contracting, and the accompanying illus- 
tration shows the mixer in use on the reconstruction of the 
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Fic. 1.—Jarcer CONCRETE Mixer iN. Use. 
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boiler house at Eccleston Place, where certain steam-raising 
plant is being removed to make way for transformer chambers 
—this being part of the scheme for converting the old steam 
generating station at Eccleston Place into a sub-station. It is 
anticipated that the mixer will be of considerable use in con- 
nection with the foundations for new machines, and for con- 
creting in the long runs of trench work required for mains 
extensions. 

The Jaeger concrete mixer referred to. which is supplied by 
Messrs. MritLtLARS! TrMBER AND TRADING Co., LtD., of Pinners’ 
Hall, E.C.2, is, on account of the ease with which it can be 
moved from one job to another, particularly adapted for such 
work as that undertaken by the large electricity undertakings, 
where, as а general rule, and especially as regards work carried 
out in public thoroughfares, speed is essential. 


A Mercury Circuit Breaker. 


THe ABSOLUTE Con-Tac-Tor Co., of Chicago, has placed. on 
the market a hermetically sealed circuit-breaking device which 
can be used as a switch or to make and break an electric 
eireuit rapidly. The contactor (би. 2) consists of a glass tube 
containing a certain quantity of mereury, an mert pas to 
yrevent oxidation or combustion, and two central electrodes 
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Кю. 2.—A Mercury CIRCUIT BREAKER. 


In the relay form of construction the necessity of tilting 18 
eliminated by the use of a hollow iron cylinder which is lined 
with an inner sleeve of porcelain. The gap between the elec- 
trodes is inside the iron cylinder, which is actuated by a 
magnetic coil around the glass tube.—Electrical World. 


The Wickman Screw Gauge. 


The Wickman adjustable thread snap gauge claims to 
effectively and rapidly gauge screws, and is worthy of study 
inasmuch as the advantages claimed for it are numerous. 
Fig. 3 illustrates the gauge, which is supplied by Messrs. 
Aurred HEnBERT, LTD.. of Coventry, and which has been 
developed from the plain adjustable snap gauge. The anvile 


Fic. 3.—WickKkMAN Screw GAUGE, 


supplied with the gauge are threaded according to the various 
pitches which it may be required. to gauge. and the front 
set of anvils has what is known as a‘ full form ” shape, v 
the anvils represent a perfect thread of the particular pite 
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they are required to gauge. As diameters are adjustable, 
these anvils have only to be correct in form of thread and 
pitch. The second set of anvils is cleared on the major and 
core of the thread, so that they only test the effective diameter 
or flank of the thread to be gauged. This feature overcomes 
one of the chief faults of the ring gauge, viz., the passing 
of screws With threads which are too thin for mechanical 
strength. By adjusting these пово effective anvils below 
standard size to some predetermined amount, it is possible to 
set the limit on the thinning, or decrease of effective diameter 
below which the ** no-go” anvils will pass over the work, 
and so reject it. If the work also fails to pass the first set 
of anvils, the operator can hold the gauge up to the light, 
with the work between the anvils, and see exactly what 
element of the thread to be gauged is in error. With a weekly 
inspection of the gauges, there never need be an error, it is 
claimed, greater than .0002 between the set-up gauge and the 
hardened ground standard. The gauge is sealed by means of 
lead seals pressed into position by a special press which can 
be locked. This press indents the users’ monogram in the 
lead seals, and it is impossible to remove it without 
detection. ‘The adjusting screw is underneath the locking 
rew, which in turn is under the lead seal, so that no screw 
or pin is exposed, effectually preventing any possibility of 
tampering therewith. 


An Opal Glass Gasfilled Lamp. 


As has been the case with a great many more inventions, 
the gasfilled lamp has been badly abused, at any rate as 
regards its smaller sizes, by being employed without any 
sort of diffusing device to relieve the eye-straining glare. In 
there circumstances we аге pleased to hear from THE 
Episox Swan ELEcTRiC. Co., LrTb., of Ponders End, Mid- 
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Fig. 4.— Tur FULLOLITE © GasriLtLED. LAMP. 


Че ех, that it has placed a lamp (fiz. 4) on the market 
to remedy this rather serious fault. This lamp, called the 
' Fullolite," is made of opal glass, giving perfect diffusion 
of light. The surface of the globe is smooth, and the dust- 
collecting defects of sand-blasted or acid-treated glass do not 
appear. The new lamps are manufactured in all standard 
Voltages and ratings up to 200 watts. 
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cations at the earliest possible moment. No letter oan be published 
Wess we have the writer's name and address in our possession, 


Home Lighting Economies. 


Has not your correspondent '' E. R.“ turned down Voltman's 
suggestion somewhat reproachfully ? 
have had this system in successful operation in my house 
or at least five or six vears, during which the only attention 
ауе found necessary is the occasional topping-up of the 

"olt accumulator. I use 6-volt steering-pillar lamps, and 
my 60 ampere-hour cell is not only im circuit with the whole 
(use lighting, but also with my heating circuit. 

My use of the cell being practically continuous (for back 
hall and landing lights, which аге, of course, only intended 
to render darkness visible ), I find that I never require to 
use the change-over switch provided for cutting the cell in 
and out of charge. 

In addition. to operating small lights, as above, and for 
fupboards, &e., I also run ту clock, and see no reason. why 

should not operate the bells, except that the wiring for them 


is imbedded in the plaster, and appears to be of inferior 
insulation. I have found the cell useful for a safety lamp on 
my iron circuit controlled by a Фр. switch, one pole on the 
power main and the other on the cell. This was the only 
apparent solution to repeated failures of shunted lamps, and 
some warning is essential with electric irons. | | 

I have been careful to insert the cell and connections in the 
neutral wire, so that ordinarily they would not be subject 


DIAGRAM OF CONNECTIONS. 


to any potential difference much above earth, and in the 
unlikely event of rise of pressure on this otherwise neutral 
wire, the fuses on the cell connections would be blown before 
any weakness on them could let a dangerous current pass. 
The cell itself stands in the usual insulated tray, and is not 
subject to the open-circuit supply voltage, being permanently 
in the neutral wire. 
W. H. R. 
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I was interested in Voltman's suggestion for the econo- 
mical illumination of inaccessible places апі dark recesses, 
but more particularly in E.R.'s" comments in your issue 
of January 7th, with which I in part agree and in part dis- 

ree. | 

Voltman's', suggestion is quite sound in principle if 
properly carried out. It is a scheme of which I have made 
use for several vears now with success. 

I will take “ E. R.'s"" points in the order in which they 
come. The argument that the flexible and miniature switches 
and lamp holders usually associated with 4- or 6-volt lamps 
are quite unsuitable for connection to a 230-volt circuit does 
not apply in most cases, as almost invariably one of the mains 
is at zero potential, or nearly so, in relation to earth, and 
it is naturally on this main that the cells are put in series 
with the full voltage lamps so as to be on charge whenever 
a big lamp is in use. This is necessarily the case where a 
three-wire system of distribution is used, as is usual for d.c. 
work. Under these circumstances the low-voltage circuit 
will never be alive to the full pressure of the supply; as 
“E. R.” states, the only pressure existing on or between 
any of the wires will be a matter of a few volts. 

It is true that if accumulator cells of the acid type are 
used for this purpose, the system is not safe, unless under 
constant supervision, as there would be some small danger, 
as E. R.“ states, of the cells going dry. This danger, how. 
ever, is one that would not often occur, as it takes a long 
time for cells to go dry. А more obvious danger is that 
occurring from corroded terminals. If the circuit through the 
cells gets broken by corrosion or otherwise, then there is 
danger of an arc occurring and a fire being started, especi- 
ally if the cells are of celluloid, and no doubt fires have been 
caused in this way. 

In mv own arrangement I make use of alkaline cells in 
which the connections are solid steel bolted, and there is no 
possibility whatever of the connection being broken if cor- 
rectly carried out. There is also very much less topping up 
required with these cells, especially if the small lights take 
about as much current as the big lights put in. 

I find that the system on these lines is quite automatic 
jn action, the voltage of the cells rising just at the time when 
it is wanted to light the small lamps. On my system the 
small lamps are in pantries, lavatories, small bedrooms, and 
bed-reading lamps, and are mainly required after the full- 
voltage lamps have been on for some little time. The svstem 
can be. and has been absolutely left for two months or more 
without anv trouble of the kind that “ E. R.” mentions. 
Occasional replacement of small lamps is required, as would 
be expected. 

Regarding also the idea of winning lamps in series, T mav 
sav that I have in addition a svstem of running five 50-volt. 
T0-watt lamps in series for lighting landings, passages, and 
hall, which is also very satisfactory. 


Derby. 
January 17th, 1921. 


E. Fowler Clark. 
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Shop Displays. 


I have been interested in the correspondence of Mr. Mar- 
shall Carr, Retailer," and.others, and would suggest that 
instead.of asking why things are not done, they should ask 
themselves: What are they doing? and whether they 
are not in & large measure responsible for the present state 
of affare? ; ~ - 

The E.C.A. has done, and is doing, good work, and could 
do more if every contractor was loyal to the Association; but 
its efforts are crippled by the outside contractor, who, instead 
re joining with others in an association, prefers to do as he 
1ке. à 

The trade unions have a nasty name for this class of man. 
_ I suggest that instead of writing futile letters they should 
join the nearest branch of the Contractors' Association. 

Their enthusiasm and assistance will be welcomed. 


One Who Knows. 
January 12th, 1921. 


I note that Mr. Tate, the secretary of the N.F.E.A., has 
“had his attention drawn to my previous letter in your 
valuable columns. The prominence given to this letter by 
you has brought me numerous letters, all of which agree 
with my views contained therein. 

I do not propose to follow Mr. Tate's example in mud 
throwing, or to take up your space unnecessarily. 

My so-called personal grievances are, it is quite evident, 
general grievances, and what Mr. Tate is satisfied to term 
“ vague charges are in fact clear, inasmuch as I say dis. 
tinctly: The N.F.E.A. as at present constituted has proved 
itself wholly incapable of dealing with problems all-important 
to the majority of its members, whilst pandering and legislat- 
ing to the benefit of a possible minority, which is made up 
of those who formulate the legislature, pass it in committee, 
and push it through. 

I repudiate Mr. Tate's statement that I or my firm thanked 
the solicitors for their so-called help, and it must be evident 
to your readers that the matter in question, viz.: Supply 
company’s charges to consumers for service mains, cannot 
be of any financial interest to us, and only in endeavouring 
to protect the public are we concerned. With all deference 
we submitted this to the E.C.A., which refused to take 1t up, 
and advised us to degl direct with its solicitors; this we 
did, and paid their costs ourselves, and at the same time put 
numerous clients in communication, all of whom, including 
ourselves, tot no satisfaction. Perhaps Mr. Tate will obtain 
the letters of thanks from our clients and allow you to publish 
them. | 

The last paragraph of Mr. Tate’s letter is who]ly misleading ; 
suftice it to say that the management of funds received by the 
N.F.E.A. under the cable makers“ agreement is on а par 
with the unbusiness-like methods they adopt. 

The subsidy fund contribution bas not been paid, as this 
is our only means of protest. 

In conclusion, not being hypocrites, we cannot practise 
lovalty as suggested by Mr. Tate to an Association which is 
beneficial only to those who run it, but suggest to Mr. Tate 
that the first step towards loyalty would be from the Associa- 
tion to its members. 

Watson Marsh & Co. (нашел), Ltd., 
M. COHEN, 
Managing Director. 
Hampstead. 
January 17th, 1921. 


Cost of Living in Tanganyika Territory. 


Could you possibly give me any idea of the general con. 
ditions prevailing in Tanganyika Territory, Africa, in the 
central station line, also any information regarding cost of 
living, &e.? Tf you happen to have апу information regard- 
ing those things I should be obliged for it. o 


January 12th, 1921. 


[Correspondence on this subject is invited.—Ens. Бекс. 


REv.]: 


The Life of Metallic.filament Lamps. 


As your correspondent “ Dudlux ” remarks, it is high time 
that à protest was raised against the great inferiority of the 
moetal-filament lamps at present being supplied to the British 
market. All the various makes seem to be far below their 
pre-war or even “wartime ” quality, as regards both life 
and candle power. 

Our experience during the last few months is that fully 
20 per cent. of the © vacuum type“ fail prematurely. and 
quite 40 per cent. of the“ gasfilled " break down almost 
immediately. Although the makers are generous in replacing 
these defective lamps, there is no doubt that the bad quality 
of electric lamps is doing the electrical world much harm. 
owing to annovance caused to consumers and consequent loss 
of faith in electricitv as an illifminant. 

During the war there was perhaps а legitimate excuse for 
the lamp makers, as raw material of the correct kind was 
dificult to obtain, but surely two vears of peace should be 
sufficient for them to put their honse in order. 

Tf the lamp makers were to devote more money and atten- 


tion to perfecting their products, instead of to huge advertising 

schemes, prices would fall, as the cost of replacing fhe present 

number of defective lamps must be enormous. 

Norman Aish. 

Bournemouth. 
January 15th, 1921. 


A Generator Problem. 
Referring to Mr. Robinson’s and Mr. Besley's letters of the 


Sth inst. on the above subject, probably the following sketch 
will be of some assistance. 


480V. Field 


This is a 4-pole machine, and has no interpole coils, so I 
should not say that the compound is actually the interpole 
winding. | 


. Wireman. 
January lth, 1921. 


A . Curious Phenomenon. 


The correspondence re * A Curious Phenomenon " brings 
to mind an incident which happened during the early days 
of the war. 

I was then a wireless operator stationed at Rosyth Naval 
Base; our Wireless room was lighted by means of acetylene gas. 
I noticed that whenever the key was depressed the flame 
grew smaller, and that as long as the key was depressed the 


flame remained small. The spark was uncovered, and in the. 


eame room as the gas light. .. 

There may be some explanation to be found in the fact that 
electric waves and light waves travel at the sume speed. 
Jacraigie. 
Huddersfield. 

January lth, 1921. 


Underground Tie Lines. 

I notice that in the discussion at Glasgow on Mr. Wood- 
house's paper Mr. N. C. Bridge is reported as having sald 
that he thought there was no advantage to be gained in power 
transter lines, because, first, the line might not be used except 
once in a way for a period of a year, and secondly, the amount 
of generating plant necessary for the passage of the energy 
through the tie line must be kept available at both stations. 

[t is true that for both stations to get. the full advantage 
of the tie line the obligation must be reciprocatory, but this 
does not necessarily involve that the smaller station should 
always have the requisite amount of power lying idle, because 
it does not follow that the time of the year at which the other 
station requires the power will necessarily comeide with the 
maximum demand on the smaller station. 

The point, however, which 1 would like to emphasise 1s 
that if tie lines of this nature are being considered, and if 
the standing charge on these tie lines is worked out in terms 
of so much per unit, the figure necessarily comes very high, 
because the total number of units passed over the tie line 1s 
so low. If, however, the standing charge on the tie line is 
divided by the total number of units supplied by the generat- 
ing station, and not by those supplied over the tie line, a 
comparison is then obtained in terms of per unit with the 
total costs of the said generating station; and without going 
now into details, I believe, for example, that it will be found 
that on a tie line 30 miles long, and capable of transmitting 
30 per cent. of the output of the generating station, or, вау, 
0,000 kVA, the cost of the tie line would not add more 
than 3 per cent. to the cost of the unit as turned out by the 
generating station. 

If this be so—and I believe it is capable of demonstration— 
then surely that is a much smaller handicap on the generating 
station than even the normal fluctuation in the price of coa 
or wages, and may be looked upon as of the nature of an in, 
surance, in return for which one may save the whole of 
the generating plant from being seriously overloaded for a 
period, it may be, of some months, resulting no doubt in à 
considerable shortening of its ultimate life; or, alternatively, 
one may take on 3 per cent. additional consumers (and thus 
pay for the insurance) without appreciably diminishing the 
30,000 kVA required to be available. What one would reallv 
do would, of course, be to put in the tie line for 33,000 KVA, 
so as to wet the 30.000 kVA after the 3,000 kVA for the new 
consumers, had been deducted. 

Where transformers of the suitable pressure already exist 
at both stations, the supply and running of the cables should 
surely be a work involving greatly shorter periods of time to 
carry out than the putting down of new generating plant. 
and affording great opportunities for the utilisation of rough 
labour, which in the present state of the country's finances 
would seem to be a good investment. 


A. М. Taylor, 


Birmingham. Hon. Major. 


Junuary lith, 1021. 
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Freemasons’ Lodges for Engineers, London Area. 


Having noted Mr. V. Delebecque’s remarks concerning 
Freemasons’ Lodges for engineers, I should be pleased to 
hear if there are any such lodges in London. 

I shall be pleased if all those interested will communicate 
with me. ! 
| E. Boulter. 

Harrow-on-the-Hill. 

January 17th, 1921. 

[In London the Telephone and Kelvin Lodges are restricted 
to electrical engineers, and in Middlesex the Electric Lodge, 
meeting at Hampton Court, is mainly electrical. Other Lon- 
don engineering Lodges are the Vulcan, Archimedean, Hard- 
ware, and Junior Engineers.—Ebps. Erec. Rev.] 

[Many letters have been.received too late for insertion.— 
Eos. Etec. Rev. ] 


a 
LEGAL. 


TREFT Ок LAMPS. 


Tuomas Harrison, a labourer, was charged at Rotherham 
recently with having stolen electric lunps valued at £2 105. 
fron Messrs. Steel, Peech & Tozer, Ltd., and Messrs. W. 
Cooke & Co., Ltd. It was stated that the accused was em- 
ployed by a contractor carrying out work on the Templeboro’ 
extensions. The lamps had been taken from the stores of the 
firms concerned, access having been obtained by means of 
skeleton keys. Previous convictions were proved, and the 
prisoner was sentenced by the Bench to three months’ im- 
prisonment with hard labour. 


BEbsER v. EVANS. 


AT Bishop's Stortford, an action was brought by Mr. P. H. 
Bedser, electrical engineer. to recover from Mr. E. A. Evans, 
rope maker, the sum of £76 19s. 2d. for electrical work which 
had been executed and materials supplied. According to a 


Company LIquldatlon.— HIa TEMPERATURE GENE- 
BATORS, LTD.— Winding-up voluntarily. Liquidator, Mr. F. Morse, 
land 2, Great Winchester Street, E C. 


Trade Announcements.—THE SUNDERLAND FORGE AND 
ExaINEERING Co., LTD., announces that the new address of its 
Belfast branch is Sydenham Road Works (off Queen's Rcad), Belfast. 
Telephone: No. 5036. Telezrams: ‘ Marr," Belfast. 

Mrssgs, HoGAN & WARDBOP, of 2, Gresham Buildings, Basing- 
hall Street, E.C., the London and District representatives of the 
Midland Electric Manufacturing Co., Ltd., inform us that their 
azenoy has been extended to cover the whole of the South-Eastern 
Coast from the Wash, and the Southern Coast to Chichester. 

Messrs. WALLIS-JONES & DENT, consulting engineers (Mr.R. J. 
Wallis. Jones, M. Inst. O. E., M. I. E. E.), have removed to their new 
offices at Adams House, 23, Old Queen Street, Westminster, 
London, 8.W.1. Telephone: Victoria 8070. Telegrams: '* Altera- 
tion,” Victoria, London. | 

On and after the 31st inst. the London offices of the PARSONS 
MARINE STEAM TURBINE Co., LTD., and C. A. Parsons & Co., LTD., 
will be at 56, Victoria Street, S. W. 1. 


Lead.—MkssRs. James Forster & Co. state that the 
following particulars of lead supplies for 1920 disclose how much 
we have been dependent during the year on Government stock, and 
ne RM supply of chemical всгар lead from dismantled war 

BoARD OF TRADE RETURNS. 
Left for home 


Imports. Exports. absorption. 
Tons. Tons. Tons. 
Januar.. 5,888 4.679 1.209 
February . 8,598 5,611 2.987 
March. 13,600 7,527 6,073 
April — ..  .. 10,436 4.910 5,526 
May 39. 14,568 3,317 11,251 
June 9,313 3,680 5.663 First half 
32,709 
July 6. 12,587 3.960 8,627 
August . 14467 5,107 9.660 
September. 16,872 8.866 8,006 
October .. 16,128 7,083 9.015 
November .. . 17,279 3.931 13,345 
ecember . — 22,784 3,099 19,685 Second half 
68,368 
162,850 61,773 101,077 
January lst.— Stocks in Government | 
stores .. sis "T . . 51,975 
December 31st.—Stocks in Govern- 
ment and public warehouses ... 19,045 35,930 
Total for home absorption .. 137,007 


The imports from Australia amounted to 59,987 tons, or 37 per 
cent. of our total imports, and owing to the strike at Broken Hill 


J BUSINESS NOTES. 


report in the local Press, counsel stated that in August last 
the defendant, who had premises next door to the kinema, of 
which Mr. E. E. Smith was proprietor, was desirous of in- 
stalling electric light and taking the power from the engine 


at the kinema. Plaintiff told the defendant that the cost would 


be approximately from £70 to £80, and particularly if Mr. 
Smith's employé helped with the wiring. It was important 
for the order to be accepted that it should have been given 
at once, but owing to the cost of materials the defendant did 
not proceed further with the matter at that time. When 
the plaintiff came to do the work he charged fair and reason- 
able prices, and his original bill included an amount which 
he thought Mr. Smith would expect for allowing his man to 
assist in the work for the defendant; but he understood Mr. 
Smith said that he did not want anything out of it. An 
amended bill was sent in in April for £125; the defendant 
paid £50 on account, and it was for the balance that the 
plaintiff now sued. Ihe case was heard at length, a good 
deal of technical evidence being given as to the installatjon 
of the electric light and the price of the materials which 
were used, and subsequently a private consultation between 
the parties took place. А settlement was arrived at, with 
judgment for the plaintiff for £50, in addition to the sum 
already paid into Court, such amount to include costs. 


APPRENTICE'S APPEAL DISMISSED. 


Tut Court of Session, Edinburgh, on January 15th, disposed 


of a stated case in an arbitration under the Workmen’s Com- 
pensation Act between an apprentice electrician of Shotts and 
the Baton Colliery Co., Ltd., Shotts. In the lower Court 
the Sheriff refused to grant the lad compensation because 


it was held that severe burns which he received on his hands 


through contact with a live wire were incurred while doing 


work which was outside the sphere of his employment. The 
lad appealed against this finding. 


The Court of. Session 
affirmed. the decision of the lower Court, holding that he had 
added a peril to those imposed upon him by his contract of 
service, and dismissed the appeal. 


were entirely from stock. There is now no stock in Australia’ 
therefore for the time being this source of supply is cut off. From 
Spain we reoeived 58,149 tons, Ап additional source of supply 
last year, which is also exhausted, was obtained from the dismant- 
ling of chemical plant erected by the Government during the war, 
which accounted for several thousands of tons. 

Messrs. G. Cawson & Co. report :—Lead is coming forward very 
slowly, and there is very little lead on the market exoept a few 
second-hand parcels. It rather looks аз if this position may be 
maintained. as there is very little lead a float for this country. 
Were it not for the general si&ckness of trade the position would 
seem to warrant an improvement in price. Consumers have been 
making воте small purchases to cover actual requirements, but are 
not operating by any means freely. Should the financial position 
become easier, and trade be thereby encouraged, this position may 
perhaps change. 


Bankruptcy Annulled.—At the Leeds Bankruptcy Court, 
on January llth, Oswald Carr, formerly in business as an elec- 
trician, at Osk Works, Headingley, Leeds, applied for the annul- 
ment of his bankruptcy, which took place in 1911, he having paid 
his debts in full. Mr. W. H. Olark, solicitor, on behalf of Carr, 
Btated that debtor had obtained work on the West Coast of Africa, 
and had been able to make sufficient money to liquidate his debts, 
He was now on holiday in this country. Mr. J. W. Gillespie 
(Registrar) granted the application, and commented upon the 
debtor's creditable action. 


Catalogues and Lists. — LAMuLOR, LTD., 36, Rust- 
hall Avenue, Chiswick, W. 4.—A blotter advertising Lamlok " 
electric lamp locking rings, lampholders, and adjustable oord 
grips. ` - 

THE AQUA ELECTRIC HEATER Co., 168, Regent Street, W. 1.—A 
leaflet illustrating, by means of a cut-away drawing, the construc- 
tion of the Aqua” instantaneous electric water-heater, delivering 
not or cold water from the same tap. 

THE HART ACCUMULATOR Co., LTD., Marshgate Lane, Stratford, 
Е. 15.—Leatiot illustrating and describing “M-E” type ignition 
batteries; priced. Also a folder giving the various sizes of Hart” 
batteries suitable for replacing the existing batteries on American 
cars imported into this country. 

THE ELECTRIC CONSTRUCTION Co., LTD., Dashwood House, 9, New 
Broad Street, EC. 2. Two well-produced bookleta dealing with 
the E. C. C.“ small house lighting sets. One is an illustrated 
specification of the plant, giving prices; the other contains a 
number of hints on starting and running, with diagrams and 
illustrations, 

THE GENERAL ELECTRIC Co., LTD., 67, Queen Victoria Street, 
E.C. 4.—A showcard (19 in. х 4} in.) advertising the Magnet 
pedestal electric heater, and depicting & lady in an evening gown 
bathed in the heater’s cheerful rays. 

L. G. Hawkins & Co., 116, Charing Crosa Road, W.C. 2.— 
Booklet No. 665, dealing with Universal electric grills and 
portable ranges, and giving a large number of recipes which may be 
prepared with these appliances. 
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THE Epison Swan ELECTRIC Co., Ltp., Ponders End, Middlesex. 
— Pages 101, 102, 107, 108, 111, 112, 118, 114, 115 and 116 of new 
instruments list, illustrating and desoribing moving coil switoh- 
board type instruments, including voltmeters, ammeters and horse- 
power meters. 

INTERNATIONAL FILM TRADERS (ALFRED LvoNs & Co., LTD), 
5, Denmark Street, Charing Cross Road, W.C 2.—Seven illustrated 
and priced leaflets dealing with kinematograph outfits, electrical 
instruments, motors, carbons, switches, fu‘ea and other kinema 
accessories. 

Gent & Co., LTD., Faraday Works, Leioester.— Postcard (No. 44), 
dealing with iron-cased electric bells of various sizes for both а.с. 
and d.c. Priced. 

ALFRED HERBERT, LTD., Coventry.—A souvenir brochure giving 
а number of views of the company's works. The illustrations are 
very clear, and disclose a wide range of operations. 

C. A. VANDERVELL X Co., LTD., Acton, W. 3.— Folder L.“ A 
well - illustrated price list of various types of electric horn for use 
on automobiles. 

J. & W. B. SMITH, LTD., 15-23, Farringdon Road, E. C. 1.— 
Catalogue No. 143. An excellent example of publicity matter 
consisting of 223 pages of illustrations of artistic electrical fittings 
and glassware, including chandeliers, pendants, statuettes, table 
standards, crystal fittings, bowl fittings, Holophane reflectors, ships’ 
fittings, &o. 

E. P. ALLAM & Co., 107-109, Gray's Inn Road, W. O. 1.—Monthly 
Stock List, No. 5, of d.c. electric motors for sale or hire. 

THE LONDON TELEPHONE (NEW SYsTEM) Co., LTD:, Donington 
House, Norfolk Street, Strand, W.C. 2.—A folder illustrating an 
interconnecting phone system, and embodying an application-card 
for ь demonstration. 

THE LANSTON MONOTYPE CORPORATION, LTD., 43 and 44, Fetter 
Lane, E.O.4.—''The Monotype Recorder,” containing advertise- 
ments of printing machines, &c., sold by the company as well as 
two or three interesting notes on the monotype’ and some users. 

AUSTIN WALTERS & Son, Gaythorn Electric Works, Little Peter 
Street, Manchester.—A :profusely illustrated leaflet describing 


tandem resistances for kinematograph work and theatre light 
" dimmers,” 


Calendars.— Messrs. Ѕмгтн & Co., electrical and 
mechanical engineers, 17, West Tower Street, Carlisle, have issued 
a calendar bearing a picture of an " old salt" telling "А Likely 
Story." 

Messrs. C. PuRDEN, LTD., mill and factory. furnishers, Lan- 
caster Street, Birmingham, have sent us a charming three-quarter 
length picture of a lady. The monthly date-slips are printed in 
bold figures. 

In sending us a calendar adorned with a handeome picture of the 
“Incoming Tide,“ reminiscent of St. Bees, MkssRS. FREDK. 
Hopason & Co., LTD., quote their motto: — Satisfied clients by 
thorough work make lasting reputation.” 

Messrs. J. CULKIN & Co., electrical engineers, 1B, Skinner Lane, 
Leeds, have forwarded a calendar bearing a picture entitled The 
Path of Dreams," portraying a lady seated upon a terrace gazing 
pensively at the sea in which the sun's declining rays" are 
reflected. 

Мв Joun D. MACKENZIE, 1554, St. Vinoent Street, Glasgow, has 
sent us a calendar with bold-figured monthly sheets, Against each 
date is а small space for memoranda. 

Messrs. W. T. HENLEY's TELEGRAPH Works Co., LTD., inform 
us they have a number of refills left suitable for use in the 
calendar which they issued last year, and if any of their customers 
have retained the last year's calendar and would care for a refill, 
they will be pleased to forward one on request. 


For Sale. — Messrs. L. Farmer & Sons inform us 
that the auction sale on February 8th and following days, of elec- 
trical equipment and stores lying at Woolwich Arsenal and Dock- 
yard will, for the convenience of purchasers, be held at the 
Commercial Sale Rooms, 30, Mincing Lane, E.C. 

By direction of the Disposal Board, Ministry of Munitions, Messrs, 
G. N. NixoN & Co. will sell by auction, on February Ist and follow- 
ing days, at the R.A.O. Depots, Park Lane, Aintree, and Burscough, 
near Liverpool, a quantity of electrical material and equipment, 
comprising motor generator sets, electric lighting plant, batteries, 
switchboards, «c. ; Warrington Corporation Electricity Department 
has for disposal five Babcock & Wilcox water-tube boilers, coal 
bunkers, delivery shoots and coal conveyer ; West Bromwich Cor- 
poration has for disposal two Babcock & Wilcox boilers with 
Foster superheaters, &c., two Weir feed pumps; the plant and 
machinery section of the Disposal Board has for sale by public 
tender, 150,000 inert cells, by Siemens & Halske, lying at Wood Lane, 
Shepherd's Bush, and Richborough ; MESSRS. GEERING & COLYER 
have been instructed by the Disposal Board to offer by auction, on 
February 3rd and 4th, at Earls Court Exhibition, and at the 
C.8.D. No. 5, Wood Lane, Shepherd's Bush, а quantity of machine 
tools, railway material and electrical equipment. For particulars 
see our advertisement pages to-day. 


Proposed New Works Department.—It is announced 
that the Treasury has been asked to sanction the creation of a 
works department at the Office of Works, For a start it is proposed 
to spend £28,000 on plant and £4,000 a year on additional staff. 
The manager is to receive £900 a year plus bonus,.— The Builder, 


Soclals.— The officials and members of the Mains 
Department of the Southport Corporation Electricity Department 
held their annual social gathering on January l?th. Dinner waa 
followed by an excellent musical and humorous programme. The 
proceedings throughout were of a highly enjoyable character. 


On Friday evening, the 7th inst., the London Office staff (f 
Messrs. Boving & Co., Ltd., and Electro-Metals, Ltd., together with 
their friends, were entertained to dinner at the Holborn Restaurant 
by their directors, this beipg followed by а musical programme 
and dancing. 

On January 15th the staff of the Foster Engineering Co., Ltd., 
held a fancy-dreas dance and social at Wimbledon. Over 100 gut ats 
were present, and the costumes were original and varied to a 
degree. The dance music was ably supplied by Mr. С. B. Jones 
(piano) and Mrs. Moxan (violin). A waltz selection was given by 
the " Wimbledon Juvenile Orchestra," under the able direction of 
Mrs. Moxan. Mr. Dick Williams admirably filled the post of 
М.С. during the evening. The party broke up at 11.45, with the 
singing of “ Auld Lang Syne” and the National Anthem, 

On January 5th the second of a series of socials was held in the 
Bristol showrooms of the Edison Swan Electrio Co., Ltd., under 
the chairmanship of Mr. Fifield. A varied programme of songs, 
dialogues, recitations, and a conjuring display made the evening a 
complete success. 

Book Notices.—'' Lockwood's Builder's. Architects, 
Contractor's and Engineer's Price Book for 1921." (429 pp. and 
supplement, 284 pp.) London: Crosby Lockwood & Son. Price 
78. 6d. net.—The preface to the present edition of this work 
includes a set of diagrams showing the rise in the costs of wages 
and materials since 1914. Among the new features is the form 
of building contract and schedule of conditions issued by the 
Institute of British Architects, and the supplement consisting of 
the London Building Act, 1894, and amending Acts has been 
brought up to date by notes on recent decisions in the Courts, The 
general index has been transferred to the front of the volume for 
ease of reference. 

" Journal of the Institution of Electrical Engineers." Vol. LVIII, 
No. 295, September, 1920; and index to Vol. LVIII. London: 
E. & F. N. Spon, Ltd. Price 10s. 6d.—This issue contains the 
following papers : ‘‘ Thermal Efficiency of the Generation and Use 
of Gas and Electricity,” by Sir Dagald Clerk; Permanent Magnets 
in Theory and Practice, by Mr. В. Evershed ; " Electric Railway 
Contact Systems," by Sir P. Dawson ; “ Application of the Electrio 
Locomotive to Main Line Traction on Railways," by Lt.-Col. Н. B. 
O'Brien; Contract Prices," by Capt. W. P. Digby ; and Use of 
Vacuum Tubes for Wireless Tranamission and Reception,” by Mr, 
J. Scott Taggart. 

“The Inventors’ Annual Review, a record of progress and 
achievements (22 pp.). London: The Inventors’ Union. Price Is, 
net.— This new publication covers a wide field embracing every 
department of invention and discovery. The Severn barrage scheme 
is dealt with at some length, and the aims and objects of the 
Inventors’ Union are set out. An article advocating an All- 
Empire scheme of patent protection, also appears. 

"The Callender Kay Poles for Power Transmission Lines" 
(78 pp). London: Callender's Cable and Construction Co., Ltd. 
Price 5s.—This is a well illustrated brochure describing the deaign, 
construction, &nd erection of an improved means of supporting 
aerial transmission lines and distributing their weight. The towers 
were introduced in 1912, but the war retarded their development. 
The illustrations are very clear and instructive. A large photo- 
graphic reproduction is given of four spans of a line erected for 
the South Wales E.P.D. Co. between some of the South Wales hills. 

“ The Electrical Engineer's Diary, 1921." Thirteenth edition. 
London: 8. Davis & Co. Price 10e, 6d. The additions to the 
latest issue of this invaluable work include articles on mercury 
aro rectifiers, а comparison of old and new cable standards, 
fault localisation, insulation tests, vulcanised rubber cables, 
centrifugal fans, portable electric tools, automatic telephone 
systems, electric hot-plate efficiencies, vacuum cleaners, and 
extracts from the I. E. E. regulations for the electrical equipment of 
ships. Perhaps the most important innovation is the introduction 
of a section dealing with electric vehicles and trucks, in which are 
given comparisons of various types, costs of operation, descriptions 
of accumulators, and a great amount of other information. We 
are interested to note that the objectionable term, “ half-watt," 
in connection with lighting has given place to the more trathful 
adjective, “ gasfilled.“ 

For the convenience of thoee who wish to carry the Diary about 
with them an edition in limp covers has been prepared from which 
the ruled memoranda pages have been omitted. Ап interesting 
point about this publication is that, although it has increased 
twelvefold in size since its first appearance, the present price is 
only four times that of the original. 

Factory Administration and Costs Accounts.” By E. T. 
Elbourne. Рр. xx + 811. London: Longmans, Green & Co. 
Price 458. net. 


"The Theory of Direct-Current Dynamoa and Motors." By 


J. Case, Pp. xiii + 196; 120 figs. Cambridge: W. Heffer & Sons, 
Ltd. Prioe 15s. net. 


“Lubricating and Allied Oils." 
128, 25 illustrations. London: 
9s, 6d. net. 


Copper Prices.—Mxssns. F. Ѕмітн & Co. report 
January 18th :—Electrolytic bars, sheets, wire rods and H. O. wire, 
no change. 

MESSRS. JAMES & SHAKESPEARE report January 19th :—Copper 
bars (best selected), sheeta and rode, £127, £3 decrease ; English 
pig lead, £25, 208. decrease on last week's prices, 


American Inventors and the Peace Treaty.—American 


inventors, it is said, are losing their patent rights abroad through 


the failure of the United States to ratify the Peace Treaty.— 7/4 
mes. 


By E. A. Evans. Pp. xv + 
Chapman & Hall. Price 
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A Transformation Scene.— Recently the Bute Saw Mills, 
Luton, were changed over from batswing gas burners to eleotrio 
lighting, with Mazdalux intensive reflectors and Mazda gas- 
filled lamps, giving an illumination of six foot-candles with an 
expenditure of 0°65 to 0'7 watt per square foot. We are not 
surprised to learn that this drastic change has exerted a beneficial 
influence on the comfort and output of the workers, though we 
were astonished to hear of the survival of the open gas-flame in a 
large workshop, containing moving machinery, so far into the 
20th century. The Illuminating Engineers’ Department of the 
British Thomson-Houston Co. was responsible for the scheme. 


Electricity Supply Rifle League.—The results of the 
final (December) matches were as follows :—Shoreditch, 573— 
City Co., 565 ; City Co., 574—St. James's, 553; Metropolitan, 583— 
Central, 561 ; Central, 062—8t. James's, 546 ; Metropolitan, 575— 
St. James's, 548. Shoreditch are the winners of the shield and 
medals for 1920, with а total of 26 points; the Metropolitan team 
were the “runners up," with 24. Hampstead and Poplar had to 
drop out early in the season owing to their inability to raise teams. 

Taxation of Vehicles.—A contributor to Motor Trans- 
port says that electric vehicle owners can congratulate themselves 
on the fact that the weight of these vehicles taken into considera- 
tion in the new vehicle taxation scheme is the "weight without 
batteries. In this way the chassis weight of most electrics is 
about the same as that of a petrol or a steam vehicle of equal 
carrying capacity. The tax will, therefore, fall practically equally 
oneach. Taking the figures fur a two-ton electric chaasis, the 
average weight appears to be just over the two-ton limit, and, 
therefore, the tax will be £25 ; if the weight of the battery were 
included, the amount payable would be £28. By using strong but 
lighter materials in both chassis and body, makers may be able to 
keep their two-ton vehicles within the limits of the £21 tax. 


B.T.H, Dinaer.—The foremen of the switchgear works of 
the BRITISH THOMSON-HousTON Co., LTD., held their first dinner 
in the Duke's Room at the Holborn Restaurant on New Year's 
night, when a company of about 50, including a few members of 
the office staff, sat down to an excellent repast. The chair was 
taken by the manager, Capt. €. В. Acklom, R.N., O.B., C.B.E., 
supported by Mr. A. Cresswell as vice-chairman. Mr. H. Trencham 
(chief engineer), in proposing The Chairman," complimented 
Capt. Acklom (who has been but a short time at Willesden) on 
the thoroughly capable manner in which he had assumed command. 
The manager suitably replied. During the evening a most enjoy- 
able entertainment was given, under the direction of Mr. Albert 
Nelson, who is a member of the staff of the Willesden works. А 
feature of the programme was the fine singing of Mr. Frederick 
Shaw, of the Royal Opera, Covent Garden, whose exquisite tenor 
Voice was greatly appreciated by all. 

Motor Cycle Lighting.—In the recent London-Exeter 
24-hours’ continuous run reliability trials for motor cycles, the 
only 21-h.p. machine to receive a Gold Medal was a Metro-Tyler, 
driven by J. 8. Bennett. This motor-cycle was in one respect 
unique, i.e. unlike many other competing cycles, it depended for 
lighting its front and rear lamps entirely upon a combined magneto 
and lighting set, which was a B.T.H. ‘‘Sparklight,” and which for 
15 hours on the outward, and for 5 hours on the return journey, 
gave perfect lighting, the accumulators being as fully charged at 
the end as at the beginning of the journey. The B.T.H. "Spark- 
light“ set uses the idle half of the voltage wave generated in the 
low-pressure winding of a single cylinder magneto—and usually 
wasted—for charging the battery or supplying the lights, The 
above performance speaks well for the reliability of these sets. 


Industrial Questions.—On Wednesday evening, at a 
meeting of the Industrial League and Council, held at the Caxton 
‚ Bir George Paish lectured on World Finance.” Next 
Wednesday, 26th inst., "Unemployment: the Best Means of 
Dealing With It,” will be the subject of an address by Mr. E. W. 
Petter, The lectures, under the auspices of the Industrial League, 
will continue to be held regularly each Wednesday evening at 
Caxton Hfl, until March 30th, and among the subjects to be dealt 
With are:—" Some Factors in Present-day Industry,” by Prof. 
А. W. Kirkaldy, М.А.; Payment by Results,” Mr. E. J. P. Benn; 
Control of Industry," Mr. Н. Н. Elvin; "Health in Industry,” 
Dr. E. Halford Вова; “Scientific Management as a Factor in Pro- 
duction," Mr. A. В, Stelling ; "The Ex-Service Man and his Rein- 
statement in Industry,” Mr. O. Latham; Some Obligations of 
Industry to Labour," Mr. T. W. Casey, M.P. ; Works Committees 
and their Functions,” Mr. Robert Young, M.P. ; " Industry and ita 
Relation to Finance," Mr, Н. G. Williams, M. So., &. 


Sonth Wales Wages Reduction.— The South Wales copper 
workers have agreed, says the Evening News, to accept a 5 per cent. 
reduction in wages. It was stated that unless the men accepted 
the proposal the works would have to be closed down. 


Metal Prices, 1920.—Messrs. Тнк METAL INFORMA- 
TION BUREAU, 7, East India Avenue, E.C. 3, have sent us a copy of 
their " Metal Chart" for 1920, which shows very clearly the 
official day-by-day average prices of copper, tin, spelter and lea1 
for the past 12 months. The remarkable fluctuations in tin and 
Copper make the chart of more than ordinary interest and utility. 


Dangerous Processes.— The Home Secretary has certified 
ollowing processes incidental to the manufacture of india- 
rubber, and of india-rubber goods, to be dangerous :—(a) Vulcanising 
J means of the process known as the cold cure process; (b) any 
ет process involving the use of carbon bisulphide, sulphur 
chloride, carbon-chlorine compounds, or benzol; (c) any process 
Involving the use of lead or lead compounds.—The Times. 


The Shut-down at Ilford.—The following official state- 
ment has been issued by the Electrical Power Engineers 
Association :— 

On December 11th the National Joint Board officially requested 
the Ministry of Labour to bring pressure on those undertakings 
which had refused to accept the Schedule and Conditions, and the 
Е.Р.Е.А. agreed with the Ministry to deal with these undertakings 
in groups according to the District Areas. 

In District Area No. 10 (Greater London) there were 53 under- 
takings, of which only four were defaulting-—Hackney, Hornsey, 
Finchley, and Ilford. A meeting of representatives of these four 
undertakings and the E. P. E. A. was held in December, and the 
undertakings were given 10 days in which to decide to pay. 
Hackney, Hornsey, and Finchley complied, but Ilford agreed to 
accept the Schedule and Conditions in their entirety for six months 
only, апа also circularised other Councils to support it in repudiating 
the Schedule at the end of six months. 

The E.P.E.A. notified the Ministry of Labour that this qualified 
agreement would not be accepted, ав the Association would not give 
кошы terms to undertakings merely because they held out to 
the en 

The Ilford Councillors explained to the Ministry that their 
resolution was not intended to mean what it said. They said that 
the intention of the Council was to accept the Schedule, and at the 
end of six months they intended to review the situation, but the 
Schedule would continue to be paid at the end of the six months 
unless they passed a resolution to cancel it. 

The E.P.E.A. intimated to the Ministry that if the resolution 
intimating acceptance had no time-limit incorporated in it, so that 
it was not more favourable to Ilford than to the other under- 
takings which had accepted, they would exempt Ilford from the 
strike, and the Ilford councillors promised the Ministry to call a 
special meeting the next week to alter the wording of the offending 
resolution, and to make it вау what they had all along intended it to say. 

At the next Ilford Council meeting, however, by 9 votes to 7, 
the previous wording was confirmed, and the E.P.E.A. gave its 
final warning—24 hours’ notice. 

It seems that Ilford Council had just previously only partly peid 
а recommendation of the Industrial Council t5 its workmen, and 
had refused to arbitrate on the claim of the clerical staff for the 
Civil Service Award. These other workers were, therefore, anxious 
to press their claims at the s&me time as the E.P.E.A. In the case 
of Ilford, the E.P.E.A. claims are a very small part of the price 
which the Council will have to pay now to get a settlement, and 
other undertakings will probably think very seriously before 
driving the E.P.E.A. members into а strike. 


It is reported that the Ilford District Council remains obdurate ; 
on January 17th it was even proposed to dismiss all employés of 
the Council who were on strike, and to fill their places, giving a 
pledge that thoee engaged should be retained in service so long as 
they proved themselves competent. But Sir David Shackleton, on 
behalf of the Ministry of Labour, induced the Council to defer decision, 
and to send a deputation to interview Dr. Macnamara. It will not 
be forgotten that the Southampton Town Council pledged its 
honour to retain in employment members of the E.P.E.A. who 
enabled it to carry on supply during a strike last year, and within 
a few days it shameleasly broke its pledge, to its lasting dishonour. 
What value wil any honest man, then, attach to' the pledge of а 
local authority ? 

It appears that the strike embraces not only the technical staff 
of the electricity works, but also the administrative and clerical 
staff of the Council and the non-trading manual workers ; these three 
parties have joined hands to enforce the adoption of the awards of 
three distinct Whitley Councils, which have been generally aocepted 
by other local authorities, Ilford Urban District Council is clearly 
* recalcitrant.” 


An Imperial Patent System.— The unfair exploitation 
of inventors was the subject of discussion at the first meeting of 
the recently-incorporated Institute of Patentees, held on January 
12th. Sir Harry S. Foster, the president, said that one of the 
objects of the Institute was to persuade the various Legislatures 
within the Empire to adopt а system of Imperial Letters Patent. 
The present necessity of taking out a separate patent in each of 
the Dominions involved great expense, and in some cases great 
hardship on the in ventor.— Morning Post. 


Electricity Supply Wages Award.—According to the 
Daily Herald, the National Joint Industrial Council for the Elec- 
tricity Supply Industry has agreed to put in operation the award 
for No. 10 Area, which was recently accepted by a ballot 
vote of the workpeople concerned. The award will give increases 
ranging from 3s. to 128. 3d. per week, and it is to be retrospective, 
to September Ist, 1920. The National Council, while agreeing 
to put the award in operation, states that it does not agree with the 
principle involved. An application has been made to No. 9 Area 
Council for similar rates to those awarded by Ко, 10 Area Council, 
and was to be considered in London on Tuesday laat. 


New Commercial Agreement between Canada and 
France.—Canada has concluded a commercial agreement with 
France under which a minimum Canadian Customs tariff will be 
put into effect in exchange for a minimum French tariff on almoat 
the whole list of articles included in the last commercial treaty 
with an extensive list of articles not previously inciuled. The 
agreement also provides for a fixed percentage tariff oa certain 
other articles, some of which were included in the last Convention 
a minimum rates. The agreement remains in force until a more 
permanent agreement is negotiated and is subject to cancellation at 
four months’ notice.—Jteuter’s Trade Service (Ottawa), 
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Selling Benjamin Industrial Illumination. — THE 
BENJAMIN ELECTRIC, LTD., is conducting a well-planned adver- 
tising campaign, which is designed to raise the standard of 
industrial illumination throughout the country, by bringing home 
to the works owner, the architect, and the consulting engineer, in 
а convincing manner, the necessity of correct practice, and its 
importance as a factor in increasing production. A ktriking series 


of full-page advertisements has been prepared, which does not | 


include illustrations of the many types of fittings that the Benjamin 
Electric, Ltd., manufactures ; these advertisements are designed to 
sell “better illumination," rather than any particular type of 
reflector, and will appear in the Press of the following industries, 
quite apart from the general advertising in the electrical trade 
papers :—Mechanical engineering works, iron and steel foundries, 
paper mills, ahoe and leather factories, textile mills, shipbuilding 
and shipping. In addition to these Press advertisements, over 
52,000 letters (enclosing reprints of the advertisements) and 
folders are to be distributed through the post to owners of works 
and factories in all industries, and also to consulting engineers, 
architecta, &c. Special letters and printed matter are being sent 
to those concerned with the sale and installation of Benjamin 
reflectors, including electrical contractors throughout the country, 
and the sales engineers on the staffs of the wholesale distributing 
firms. It is considered that the campaign will form one of the 
most effective sales helps to the dealer and contractor yet launched 
by any manufacturer. The ground will be thoroughly prepared 
by the advertisements and messages to the users referred to above, 
which are intended to eliminate what is perhaps the greatest 
difficulty of the salesman — that of getting the prospect” interested. 
We are informed that considerably over 250,000 pieces of printed 
matter have had to be produced and collated for this campaign; 
the amount of detail work involved in а scheme of this magnitude 
can be readily imagined. We think that for the initiation and 
execution of a scheme of this nature and magnitude, which 
obviously will benefit not only the firm itself, but also the elec- 
tricity supply undertakers. manufacturers, contractors, and last 
but nob least important, the consumers, the Benjamin Electric, 
Ltd., deserves the cordial thanks of the whole industry. 


A Celluloid Bill.— According to the Birmingham Post, 
already protests are being registered againet the provisions of a Bill 
the London County Council intends to promote in the new Session 
to regulate the sale and storage of celluloid. The Celluloid Act of 
1915 is proposed to be so amended as to provide that warehouses 
and shops in which articles containing 10 per cent. or more (by 
weight) of celluloid are kept or stored in such quantities that the 
weight of celluloid exceeds in the aggregate 112 lb., shall ba 
included within the statutory definition of a celluloid stores, thus 
becoming registerable, and having to adopt certain precautions 
against fire. At present the storage of celluloid articles on whole- 
sale or retail shop premises is entirely free from regulation ; but 
the difficulty is to estimate the percentage of celluloid present in a 
given manufactured article, and in many cases it is asserted the 
amount is so small as to be a negligible quantity as far as fire 
risks are concerned, 


The Cable-Makers' Ássociation.— We are asked to state 
that, in accordance with a rearrangement of the organisation of 
the Cable-Makers’ Association, Mr. Llewelyn B, Atkinson, M.I.E.E., 
who took up the secretaryship of the Association during the war, 
will in future act and sign as Director. The secretary in future 
will be Mr. W. G. Stiles, F.C.1.8,, who has been assistant secretary 
for some time past. 


American Plant for Japan.— The Nippon Electric 
Power Co., of Osaka, Japan, has given the contract for the supply 
of overhead transmission cables and sundries, for a service of 140 
miles, to the Blaw-Knox Co., of Pittsburg, Pa., U.S.A., says the 
Financier, 


Iodustrial Ádministration.—- We have received а copy of 
the first number of Zhe Journal of Industrial Administration 
(January. 1s. 6d.) It is edited by Mr. E. T. Elbourne, and contains 
& report of addresses and discussions before the Institute of 
Industrial Administration at Westminster, and in the general 
notes we observe particulars of two instructional courses which 
have been arranged by the management, dealing with Production 
Estimating and Production Costing. 


A North Sea Ferry.— On January 12th a conference was 
held between delegations of Swedish and British business men to 
discuss the establishment of a ferry between this country and 
Sweden. Mr. Ahlberg, who holds a high position in the Swelish 
State Railways, indicated some of the advantages attendant upon 
such a echeme, The ferry ship, designed by Mr, Hok, would be 
constructed to carry a load of 500 tons in trucks. It was suggested 
that there should be four of these placed in service; the journey 
to and from Sweden would take four days. 


Industrial Depression.—In the Special January Number 
of Zhe British Trade Keriew, Mr. F. G. Kellaway, P.C., M. P., head 
of the Department of Overseas Trade, contributes an article tracing 
to-day's commercial depression to its origins in the war period, and 
exhorting British producers and traders the world over to realise 
that courage is the need of the moment.“ Elsewhere it is shown 
that conditions all over the world are much the same at present ; 
most cceuntries find it difficult, it is remarked, to sustain the 
progress made in the boom at its height a year ago. Commerce 
i» now orzanised to such & pitch that the prosperity or failure of 


any of the great trading powers has immediate effects on tho 
condition of the rest, 


LIGHTING AND POWER NOTES. 


Abersychan.—ELxcrRicITY SuPPLY.—The Urban Dis- 
trict Council is applying to the Electricity Commissioners for powers 
to generate and supply electricity in the Urban District of Aber- 


sychan, and to sell electric fittings, apparatus, &с., and to open 
showrooms, &c. 


Belfast.—ExTENSION8 NEEDED.—In a report to the 
City Council, Messrs, Preece, Cardew & Rider stated that the prohable 
maximum demand for the coming winter would be 21,740 kW, and 
this would increase to 28,240 kW in 1922. The present safe maxi- 
mum combined output of the East Bridge Street and Harbour stations 
was 19,000 kW. А deduction of 500 kW would have to be made 
from this total for the working of auxiliary plant. Provision had 
been made for the installation of & 12,500-kW set at the Harbour 
station, but further extensions would have to be considered within 
the next 18 months. It was estimated that the total cost of com- 
pleting the first section of the Harbour station and a sub-stetion 
with n feeders and distributors for the Ballymacarret 
district would be £361,800. The minutes of the Elcctricity Oom- 
mittee embodying the report were adopted. 


Birkdale.—PnicE IwcREA8E.—The Electricity Supply 
Co. has signifled ita intention of raising its charges to the same 


level as those of the Southport Corporation. Birkdale is a part of 
the borough of Southport. 


Birmingham.—THe CASE ков ExTENSIONS.—The City 
Council, last week, adopted the recommendation of the Finance 
Committee, and deferred the question of proceeding with the 
second scheme for the enlargement of Nechells generating station 
owing to financial stringency. Mr. E. P. Beale, the chairman of 
the Electricity Supply Committee, made a strong appeal to the 
Council not to hinder the work of the department. He pointed 
out that the whole of the plant was working at its fullest capacity, 
and that there was no spare plant of any kind to take the load of 
any machine that might break down. The supply of power was 
so short that they had had to buy bulk supplies from the Dunlop 
Rubber Co. to the extent of 12,000 h. p., and from the Shropshire, &c., 
Electric Co. to the extent of 4,000 h.p. Many manufacturers 
had been placed on short supply, with the result that hours of 
work had had to be curtailed. The department was unable to take 
over any new business, and there were now between 3,000 and 
4,000 applications for energy for power or lighting. Some of 
these people had been waiting for supplies for several years. Mr. 
Beale contended that a plentiful supply of power waa absolutely 
vital to a manufacturing city like Birmingham, and the expendi- 
ture proposed would be wholly productive. Alderman Williams, 
chairman of the Finance Committee, expressed: the hope that 
within a year it might be possible to finance the undertaking, but 
at present it was out of the question. 


Blackpool. — Loan SaNcriONED.— The Council has 
received permission from the Electricity Commissioners to borrow 
the sum of £30,000 for additional plant and extension of the 
power-station buildings. 


Bo'ness,—ExTENsIONS.—The Town Council is applying 
for permission to extend the electricity works and to install а 


1,000-kW turbo-generator and а new boiler, at an estimated cost 
of £15,000, 


Carmarthen.—CosT oF STREET LIGdRHTINd.— The Town 
Council, on Wednesday, considered a letter from the manager 
of the Carmarthen Electric Light Co, asking the Council for 
sanction to a further increase of 50 per cent. on the charge for 
public lighting. An increase of 20 per cent, had already been 
granted. The company urged that it had to bear an increased cost 


of over 200 per cent. above the pre-war level. The Council refused 
the application. 


Clones (Co. Monaghan).— Ровис Licatixc.— The 
Urban Council received a bill for £70 108. for the last quarter's 
public lighting by the local electric lighting company. During a 
discussion it was asserted that the lighting was too strong,” and 
representations are being made to the company on this subject. 


Continental. — DENMARK. — The Gudenaa-Central, at 
Tange, in Central Jutland, was to be officially inaugurated on 
January 8th. This new hydro-electric power atation, which is 
the largest of its kind in Denmark, has six turbines which drive 
three generators and can develop 6000 hp. The fall is 
9'5 metres. The power station was built by Hampman, Kierulff 
and Saxild ; the Swies firm, Brown & Boveri, supplied the electrical 
distribution plant; the turbines were made by a Swedish firm, 
while the generators were manufactured by a Danish oom- 
pany, A/S Titan. A high-pressure cable leads direct to Aarhus, 
where a large new transformer station has been built, A similar 
cable connects Skive with the power station. Power is generated 
at 10,000 V, which is then transformed to 50,000 V, at which pressure 
it is conveyed to Aarhus and Skive. The total cost of the new 
works is estimated at 10 million kronen,.—Jteuter's Trade Service 
(Copenhagen), 

BELGIUM.—Out of the 53 concessions for the supply of electrical 
energy for lighting and power purposes in Flanders held by the 
company, the Société des Centrales Electriques des Flandres is at 
present supplyiog 10, the total number of consumers being 12,700. 
The power station at Langerbrugge has at present a capacity of 
10,600 kW, but this will shortly be increased by the addition of 
a new 6,60)-kW turbo-generator. In addition, arrangements have 
been made to increase the capacity of the plant to 24,000 kW, as 


soon asthis becomes necessary. The high preasure (12,000 V) dis- 
tribution system has been increased by 40 miles, and now extends 
to nearly 140 miles, while in addition there are 156 miles of low- 
presure mains and 100 transformer stations with a total capacity 


of 14 000 KVA. 


cuba.— SALE or GERMAN STATIONS.—The Electric 
Light and Power Investments Co., of Berlin, which owns three 
small electricity supply works in Cuba, is in negotiation for the 
sale of two of the works, and the transaction has so far proceeded 
that the transfer will be effected at a profit in dollars. 


Dundalk.—NEED FOR EXxTensions.—In submitting three 
alternative schemes for the augmentation of the municipal generat- 
ing plant, Mr. Spalding, the engineer and manager, states that at 
certain peak load periods the output of the station has been 14 per 
cent, in excess of its generating capacity—the difference being 
met by the storage batteries, The following are the suggested 
schemes :—(a) Extensions comprising one 500-h.p. steam engine 
with boiler, chimney, economiser and accessories; (^) one 500-h.p. 
gas engine with producer plant and accaasories ; (c) one 300-h.p. 
Diesel engine and accessories. Mr. Spalding recommends Scheme (y, 
which although engendering a higher capital cost than the others, 
Moda ak economical in working. His second choice falls on 

me (a). г 


Electricity Districts —Soura WALES.— The latest date 


for the receipt of representations regarding the South Wales Eleo- 
plate Portada has been altered to October 31st, 1921, instead of 

p t U 

Ковтн WALES AND CHESTER.—The Electricity Commissioners 
will hold a local inquiry at the Assembly Room, Town Hall, 
Llandudno, on February 15th, 1921, at 10.30 a.m. and following 
days, with reference to the area to be included in the above-named 
district, and the schemes which have been submitted by the North 
Wales Power and Traction Co., Ltd., and the Corporation of Cheater 
for the formation of a Joint Electricity Authority. Copies of the 
respective schemes may be obtained from the North Wales Power 
and [raction Co., Ltd., Clark Street, Dolgarrog, North Wales, at a 
cost of бе. each, and from Mr. J. H. Dickson, Town Hall, Chester, 
at а cost of За, 6d. each. . | 


Falmouth—Proposep Prick Inorrase.—The Town 
Council is again protesting against an application of the local eleo- 
tricity supply company for permission to increase its charges from 
7d. to 1s. 2d. per unit. The existence of a four years’ street- 
. ‘agreement has been brought to the notice of the Ministry of 


Frigtom — Proposen Price INcREASE.— The Urban 
District Council is lodging an objection to the application of the 
Frinton Eleotrio Light and Power Co. for permission to increase its 
maximum charge from 9d. to 1s. 2d. | 


Gillingham (Kent),—Lo4N.—The Town Council is 
applying for sanction to a loan of £10,000 to cover expenditure on 
mains for the ensuing two years, and an overdrawal of accounts in 
th's connection, ; > 


Halstead (Еввех),—Егкотвтогтү SUPPLY ОомРАХҮ.— 
A limited liability company, with a capital of £12,000, has been 
эү мы the object of supplying electric lighting and power 

e town. | 5 


Harrogate.—LoAN.— The Town Council is applying for 
the sanction of the Eleotricity Commissioners to the borrowing of 
56,390 for the installation of а new condensing plant at the eleo- 
tricity works, 


Llandaff.— Loan SANOTIONED.— he Llandaff and Dinas 
Powis Rural District Council, Cardiff, has received sanction from 
the Electricity Commissioners to borrow 4 3,782 in connection with 
the elects ioal undertaking. | 


Lyme Regis.— PURCHASE ок UNDERTAKINd.— The 
Town Council on January 11th decided to exercise the option of pur- 
chasing the electricity supply undertaking for £4,250, subjeet to 
safeguards as to the loan being forthcoming. Mr. Н. T. 
Tilley, who was engaged as valuer, eatimated the installation to be 
Worth £3,869, The prices given in the report for the existing 
Renerating plant, meters, poles, &c., were those which he would 
expect to be obtained at the present time, but the figures for the 
overhead and underground cables were what he considered them 
to be worth as an installation. Considerable outlay would have to 
be made in the near future. The approximate outlay necessary to 


"el a new generating set, cables, &c., now required, would be 


Newport (Mon.).—EXTENSION or SuPPLY.—The Cor- 
poration is applying to the Blectricity Commissioners for powers to 
extend the area of supply of electricity to include the parishes of 
Bett wa, Duffryn, Malpas, and St. Woolos, the urban district of 
Caerleon, and the parishes of Christchurch and Nash, all in the 
couaty of Monmouth, | 


New Zealand.—Lake CoLRkRIDOE.— For the financial 
year ended March 31st, 1920, the load on the Lake Coleridge, N. Z, 
power house increased from 5,900 kW to 7,066 kW, the stated 
plant capacity being 6,000 kW. The capital outlay increased during 

уем from £403,157 to £422,076, the increase being mainly in 
„ating provision for a new generator of 4,000 h p. now being 
Installed. The revenue for the year was £45,331, and expenses 
ч follows :— Working expenses, £17,759 ; interest, £16,863 ; depre- 
ciation and reserve, £7,624; total, £42,246. The result of the 
Jear's operation is thue a net profit of £3,585 towards reducing the 
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deficit on the four previous years’ Working. The revenus for the pre- 
vious year was £37,324, and the ex £40,169, the deficit being 
£2,835. Thedeficit in 1915-16 was £17,649 ; in 1916-17, 4811,986,and 
in 1917-18, £4,241. The output for the year from the power house 
was over 33,000,000 units.— Commonwealth Engineer. | 


Slaithwaite—ELecrriciry SuPPLY.—The Huddersfield 
Oorporation is applying to the Electricity Commissioners, under the 
Electricity Supply Acta, for an order authorising it to aupply elec- 
tricity for all public and private purposes within the urban district 
of Slaith waite. " "n ут 

Torquay.— INTERVIEW WITH COMMISSIONERS.— Ata recent 
meeting of the Town Council a was received from the 
deputation which interviewed the Electricity Commissioners in 
November last. The deputation pointed out that to raise the sum 
of £220 000 necessary for the suggested erection of a power station 
at Newton Abbot, was at the present time impossible, unless assist- 
ance was obtained from the Government, Failing that, it might be 
possible to induce a private company to carry out the scheme, Sir 
John Snell, in reply, stated that the erection of a new station in 
the area was very necessary. The-Commissioners had no funds for 
the subsidisation of schemes, and he knew of no company that 
would ba likely, or willing, to take over Torquay’s obligatione. . In 
any case, it would cost a company more to raise the пеоєв 
capital, which would engender higher charges for eleotricity. If, 
however, the Council still fav. ured recourse to a private company, 
Sir John recommended approaching the Urban Electric Supply Co., 
now supplying part of the area. | 

The engineer was instruoted to report upon the suitability or 
otherwise of the Medical Baths site for a power station, and also 
to ascertain from the company aupplying Newton Abbot if it would 
be prepared to enter into a oontract for a bulk supply from the 
Newton Abbot station when erected. P 


Tredegar.— LicHT1In@ OgDER.—The Council was recently 
reminded that the provisions of the clause in the Tredegar Parlia- 
mentary Bill relating to electricity had to be carried out within a 
perioi of two years, and that the proposed scheme hai to be 
presented for approval within six months, It was decided to frame 
a scheme for submission immediately. | 


Truro.—LicHTING Оврек.—-Тһе Electricity : Commis- 
sioners have written to the City Oouncil asking what steps have 
been taken in the carrying out of the provisions of the Electric 
Lighting Order granted in 1918. The question was referred to 
the Finance Committee, Pret “ж Е 


Walsall—ConpEnsinc WATER SuPPLY.—The Town 
Council proposes that, subject to the approval of the Board of 
Trade and the Electricity Commissioners, an agreement be entered 
into with the Birmingham Canal Navigations, under which the 
Corporation will pump canal water from one level of the canal to 
another, sufficient to meet the company's requirements, and utilise 
the water for condensing purposes at the Corporation generating 
station. The company will be relieved of certain pumping work 
now carried out by it, and is to pay the Corporation £3,000 per 
annum. The acheme involves a capital outlay of £24,000, of which 
amount £14,000 is included in £119,500 which the Oorporation is 
authorised to expend in the completion of the generating station. 
— Birmingham Post. 


Walton-on-Thames.—PRorosep Price IN CARASE.— The 
Urban District Council has decided to oppose the application of the 


Urban Electric Supply Co. for sanction to further increase charges 


for electricity. 


Warrington. — OVERLOADED PLANT. — The Electricity 
Committee finds itself unable to meet fully the demands of its 
consumers, The Ministry of Transport has sanotioned the purchase 
of two 6,000-kW turbo-generator sets (three were authorised by the 
Council) but delivery is not expected until the beginning of next 
year. 


Warwick, —lNQuiRY.— On January (1th, an inquiry was 
held by the Ministry of Transport into the application of the 
Warwick and Leamington Electrical Co. for permission to inorease 
its charges. The town clerk said that it was unfair to fix prioes for 
five years at а time when the oost of production was at a maximum, 
He also asked for an adjournment of the inquiry, complaining 
that he had received none of the data upon which the propcesd 
increased prices were ba:ed. A fortnight's postponement was 
agreed to. 


West Hartlepool,—The Corporation is applying to the 
Electricity Commissioners for a special order to extend the area of 
supply of electricity to include part of the parish of Stranton in 
the Rural District of Hartlepool. LE 


TRAMWAY AND RAILWAY NOTES, 


Australia, —MELBOURNE.—4Although the profit from the 
tramway system is stated to be “infinitesimal,” the Tramway 
Board has decided not to increase the fares. The Melbourne 
system will therefore still be one of the cheapest, if not the 
cheapest, for travellers in the whole world. 


Bradford.—PRorEsT AGarNST RariLLESS Cars.—The 


proposed substitution of railless traction in place of the pre eat 
rail traction on the Idle and Thackley routes has raised a 
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storm of protest from residents in that district, and opportunity is 


to be afforded them for protesting before any decision to effect a 
change is made. 


Chile, —Rar:L wav ELECTRIFICATION. —Provision is to be 


‘made in the new loan of £7,775,000 in gold by the Government of 
Chile for the electrification of the State railways, the purchase of 


new equipment, and the operating deficits for the past three years. 
— Financial News, 


Contiaental,—SwEDEN.—The question of the electri- 
fication of the Swedish State railways, and particularly of the line 
between Stockholm and Gothenborg, appears to have entered upon 
а new stage since the return from the United States of Mr. Gran- 
-holm, general manager, and Mr. Ojverholm, principal of the 
electrical department of the State railways. It was decided some 
time ago to adopt the single-phase system, as used on the frontier 
railway, for the projected conversion of the Stockholm-Gothenborg 
line, and а gum of 75,000,000 kronen was voted by Parliament for 
the purpose. Before these decisions were reached the Special 
Committee which investigated the problem of electric railway 
working suggested that firms representing the direct-current 
system should also be permitted to submit offers, but the Railway 
Administration rejected this recommendation on the ground that а 
postponement of a decision as to the choice of a system would only 
aggravate and confuse a problem which was already difficult, 
without obtaining any counterbalancing advantages. The working 
of the direct-current system in the United States, however, has 
created a favourable impression on the general manager and the 
electrical engineer, and it is now assumed that the question of the 
system to be adopted will undergo re-examination. In discussing 
the question, a Swedish newspaper suggests the possibility of the 
direct-current system being decided upon as possessing great advan- 
tages, and that in this event it would be impossible for Swelish 
firms to deliver the plant on account of the lack of that experience 
in this direction which would permit of their successfully com- 
peting with foreign rivals, and the Americans in particular. It 
would not be good economy in these times of scarcity of money, the 
newspaper remarks, to borrow 75,000,000 kronen, of which a con- 
siderable amount would cross the Atlantic ; and it is, therefore, 
suggested that the most appropriate course to adopt would be to 
postpone the whole question, while in the meantime Swedish firms 
would be able to render themselves capable of rescuing for Swedish 
induttry a Government order of great economic and national 
importance. Two or three days after this expression of opinion 
the Allmänna Svenska Co, announced that the company was fully 
equipped and competent to co-operate in the electrification of the 
railways, and that the question had already been discussed with 
representatives of the United States General Electric Co., who 
launched the direct-current system. It was added that it would 
be of advantage for the Swedish company to co-operate with the 
American company in the matter, although an agreement had not 
been entered into for the purpose. f 

GERMANY.—The electric tramway system in Berlin, which was 
formerly owned by a company that paid dividenda of up to 8 per 
cent. per annum, and which was acquired by the municipal author- 
ities a few years ago, now shows a deficit of 74,000,000 marks. 
Despite constant increases in the fares it has been found impossible 
to balance income and expenditure, and the adverse balance is 
growing month by month. | 

ITALY.—The Morning Post states that a violent scene occurred at 
the sitting of the Rome Municipal Council on January 13th, when a 
number of disabled ex-soldiers, armed with aticks, invaded the Council 
chamber and endeavoured to compel the concession of free tickets 
on the municipal tramways. The system is already overcrowded 
and working at a loss, but a compromise was reached by which all 
wounded ex-soldiers are to be allowed to travel free until Feb. 28th, 
Daring the interval a mixed Commission is to investigate the matter. 
Similar demands have been advanced in Milan, The Roman car 
fares have been nearly trebled, the lowest fare being 40 centesimi. 

FRANCE.—A воһеше has been submitted for approval to the 
Conseil.Général du Departement de la Savoie for the complete 
electrification of the tramways of the Department. Four networks 
are in contemplation. The first is the Chamberg network, oom- 
prising 26 lines; the second network is constituted by the Albert- 
ville to Beaufort-sur-Doron line; the third and fourth networks 
embrace seven lines, at present partially served by electric trolley 
cars. The networks will be served by & conduit system, and the 


total length of the lines projected is 200 km., the estimated cost 
being about 80,000,000 fr. 


Durham County. — TRANSPORT Scueme. — Durham 
County Council, on January 12th, decided to proceed with ita 
county transport scheme, in connection with which a Bill has 
already been deposited in Parliament to empower the Council to 
construct and work tramways and to provide trolley vehicles, 
motor omnibuses, kc. The scheme is estimated to cost E 1,631, 473, 
of which £847,122 is for the construction of tramways and tram- 
roads, £397,770 for the provision of electrical equipment for 
tramways апа trolley vehicles, £120,000 for the provision of 
tramway roling stock, and £143,000 for provision of trolley 
vehicles, Sir А. M. Palmer, in opposing the scheme, said the 
opposition was во great from all quarters of the county, from 
landowners, coalowners, local authorities, and others, that he did 
not think Parliament would pass the Bill. He agreed that the 
days of tramways were gone, and if the Council wanted anything 
of the kind, it should operate motor-buses. The Council went 
into Committee to hear the opinion of experts before coming to ita 
deciaion. As the majority in favour was not a majority of the 
whol Council, it is expected a further meeting of the Council will 

ave to be held to consider the matter, 


Liverpool. — PRoPoskD PuRCHASE. — The City Council 
has accepted a recommendation of the Tramways, Electric Power, 
and Lighting Committee that, subject to the necessary power being 
obtained, the Corporation should acquire from the St. Helens 
Corporation the section of the line between Brook Bridge and Mosa 
Street, Prescot, being Tramway No. 1, authorised by the St. Helens 
Corporation Act, 1898, with the right to make use of the lines 
between Moss Street and the King's Arms, Presoot, inoluding the 
loop line and the triangle, at a price of £8,000. 


New Zealand. NEW PLTMOUTEH.—The municipality ів 
purchasing new сага, &o., at a cost of £22,500. A proposal to 


extend the present system and to introduce railless cars, which 
would have coat £43,500, was defeated. 


Rate-Relleving Tramways,—CoMPaRaTIVE FiGURES.— 

A useful, as well as interesting, return has been compiled by the 
borough treasurer of Preston, showing the extent to which the 
rates of various municipalities have been relieved by municipal 
enterprise, tramways, &. Bootle and Wallasey head the list with 
18. 11d. from the tramways, &o. ; Liverpool, 64d. ; Manchester, 11d. ; 
Birmingham. id.; Leeds, 18. 93d; Birkenhead, 33d. ; Chester, 51d. ; 


St. Helens, id.; Southport, 4d. ; Warrington, 11id.; Wigan, 14.; 
and Widnes, I id. 


Shipley. — Power RATE INCREASED. — The Council, 
having applied for an increase in the rate of payment for electricity 
used on tramways leased to the Bradford Corporation, has been 
informed that the present rate of payment will be increased by id. 
per unit on the recommendation of the Bradford Tramways Com- 
mittee, The increase is retrospective to October lst last. 


TELEGRAPH AND TELEPHONE NOTES. 


Cable Delays.—The delay to which the whole of the 
cable traffic from the East has been subject is attributed by the 
Daily Mail to the fact that on Christmas Day a fishing trawler 
fouled its anchor in several of the Eastern Telegraph Oo.'s cables 
lying off the Portuguese coaat. 

STORM DAMAGE.—It wag announced by the General Post Office, 
on Tuesday last, that there would be telegraphic delay to Franoe, 
Germany, and Switzerland, owing to the storm during the esrly 

of the week. Communication between different parts of 
England and also with and in Ireland was aleo made difficult. 


China.— NEW WIRELESS STATIONS&.— The American 
Federal Wireless Telegraph Co., of San Francisco, has signed a 
contract to erect powerful main wireless stations at Shanghai, 
Peking and Harbin at а cost of St, 200, 000. It will be a joint Chino- 
American operation to be controlled by the Ministry of Communi- 


cations: after 10 years the system will, revert to China.—Jteuter's 
Trade Sevice (Peking). 


France. — WIRELxSS SocrETY.— There has been formed 
at Paris а society for those interested in wireless telegraphy, under 
the title of the Radio-Olub de France. Ita objects are to popularise 
wireless telegraphy by every means of propaganda, and in particular 

by setting up research laboratories at its offices, and also in the 
principal centres ; likewise, workshops, reading rooms, and library. 
Other objects аге stated to be visits to stations and laboratories, 
maintaining relations with like associations abroad, assistance to 
inventors and research workers, obtaining of situations, and 
affording pecuniary assistance to members in difficalties. Its 
offices are at 95, Rue de Monceau, Paria. 


Italy — TELEGRAM SurcHarces.—As from January 


15th, the surcharge on telegrams to and from Italy was increased 
to 300 per cent., says The Times, 


Japan.—Nrw WIRELESS Station.—The wireless 
station at Tomioka was opened on January llth. It is the most 
powerful station in the Orient, and is receiving messages direct 
from New York and other big world stations. Experiments in 
sending messages have proved very successful, and the station will 


commence dispatching about February 1st.— Heuter's Trade Service 
(Tokio). 


Sweden.— Yl ELEGRAPHIC COMMUNICATION WITH RU881A.— 
The Great Northern Telegraphic Co., of Copenhagen, is negotisting 
with the Government of Sweden and the Russian Soviet Govern- 
ment with a view to the resumption of telegraphic oommunication 
between Stockholm and Petrograd. At present the only connection 
which exists is the wireless one which Prof. Lomonosov has with 
Moscow. The company's property in Petrograd has been respected, 
and both it and the Swedish Telegraph Administration are pre- 
pared to resume communication at any moment. The companys 
Asiatic and Siberian service was maintained during the years of 
war with few exceptions in the case of connections with Irkutek 
and Vladivostock. where transitory interruptions took place. But 
the connection between Europe and the East of Asia ria Russia has 
been entirely at a standstill, and the company in later years has 
been compelled to maintain communication with its Eset Asiatic 
service through English cables ria India. Now the intention 18 
to re-establish the connection between European Russia and Eastern 


Asia at the same time as the recommencement of the service in 
Russia,— Financier. j 
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U.S. A.- WIRELESS PRESS FacILITIES.— The American 
Publishers Committee has sent a representative to this oountry for 
the purpose of urging the need of improved facilities for the trans- 
mission of newa between Great Britain and the United States. 
According to The Times, Mr. Joseph B. Pierson, chairman of the 
committee, who is now in London, says that the committee was 
organised by the cable-using newspapers and Press associations of 
the United States for the purpose of securing better transmission 
service for news dispatches to and from all other parts of the 
world, but chiefly with England and France. The committee has 
the support of the leading officials of the Government at 
Washington, which has placed the extensive high-power wireless 
facilities of the Unived States Navy at its service, It is using 
those facilities to the extent of several thousand words daily, 
particularly in the Far Kast, and there are adequate facilities for 
increasing wirelees messages between England and America as soon 
as England increases its wireless stations. It is for the purpose, 
Mr. Pieraon says, of establishing better facilities, that the American 
Pablishers’ Committee has sent its representative to England. 
" Better facilities are possible, and, in fact, are in operation between 
France and America. The committee has the energetic oo-opera- 
tion of the Newspaper Proprietors’ Association of London, and 
hopes to secure the sympathetic consideration of the British Post 
Office, We are asking that England should develop wireless 
facilities to work with American stations, and that the cables be 
cleared for certain short definite periods іп the night and in the 
day for tte swift transmission of news under organised manage- 
ment of the newspapers and news associations.” Mr. Illingworth, 
Postmaster-General, agreed to receive a deputation from represen- 
tative Preas organisations last Wednesday on the subject of tele- 
graphic communication by cable and wireless. 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph indicates 
the issue of the ELEOTRIOAL REVIEW in whioh the ‘ Official 
Notice” appeared.) 


OPEN. 


Aberdeen. February 21st. Corporation Waterworks 
Department. Electrically-driven pumping machinery. Specifica- 
tions, £5 (returnable), from Water Engineer's Office, 414, Union 
Street. Aberdeen. 

February 21st. Electricity Department. Temporary and 
permanent coal conveyors and shutes in connection with the 
reconstruction of the boiler house at Ferryhill. (See this issue.) 


Australia —Soura AUSTRALIA.— P.M.G.'s Department. 
March 2nd. Telephone parts, Schedules 558 and 559; telegraph 
and telephone material, Schedule 560. (January 7th.) 

MELBOURNE.—March 2nd and 9th. Victorian Railways. R- 
actances and condensers (for power signelling), electric crabs 
and equipment for cranes. Copies of the specifications can be 
seen at the Department of Overseas Trade (Inquiry Room), 35, Old 
Queen Street, S. W. I. 

March 31st. Electricity Commissioners. Plant for the Mor- 
well power scheme. Telephone wire and pin-type insulators. 
(January 14th.) 

ADELAIDE. — February 23rd.  P.M.G.'s Department. Electric 
lamps, as per Schedule 561. (See this issue.) 

SrpsgY,—March 21at. P. M. G. as Department. Telephone and 
telegraph apparatus, testing instruments and switchboard parts, 
Schedule 814. (See this issue.) 

Peetu, W.A.—March 29th. P.M.G.'s Department. Telegraph 
accumulators, Schedule 333. (See this issue.) 


Belgium.—February 1st. Municipal Council, Antwerp. 
Rotary converters with switchboard, for No. 77 Wharf of the Bassin 
Canal, Specification in French can be seen at the Inquiry Room of 
the Department of Overseas Trade, 35, Old Queen Street, 8.W. 1. 

February 3rd. Municipal authorities of Molenbeek-Saint-Jean, 
near Brussels, Supply of the necessary electricity meters required 
in connection with the local electricity supply undertaking. 
Particulars may be obtained from the Hotel Communal, Molenbeek- 
Saint-Jean, Brussels. | 

February 11th. Municipal authorities of Tirlement. Electricity 
supply in the town; (1) the supply of electrical energy; (2) the 
establishment, of a distribution system; and (3) the concession for 
the supply of electrical energy for lighting and power purposes. 

tion from the Secretariat Communal, Tirlement, on pay- 
ment of 30 fr. The municipal authorities will decide as to the 
scheme to be adopted after the tenders have been opened. 

The Belgian State Railway authorities, at La Salle Madeleine, 
Brussels are about to invite tenders for the supply of a large 
quantity of miscellaneous material in connection with the electric 
lighting of trains, 


Chester-le-Street, — January 25th. Urban District 
посі, Wiring 512 houses, feeder cables, overhead mains, 
equipment for sub-station, (January 14th.) 


Edinburgh,—January 21th. Electricity Supply Depart- 
ment. Ciroulating wa er pipes ani valves for the Portobello 
generating station, Speciticat:on No. 30. (January 7tb.) 


France,—Panis.—February 17th. The supply and in- 
t'allation of a multiple commutator table at the Central Telephonic 
Bureau in the Boulevard Raspail. Particulars from the Direction 
$e T Exploitation Téléphonique, 4e Bureau, 103, Rue de Grenelle, 


АПА 


Great Yarmouth.—February 11th. Electricity Depart- 
ment. Supply and erection of h.p. switchgear. (See this issue.) 


Halti.— Le Moniteur, the official journal of the Republic, 
publishes details of a contract between the Haitian Government 
and a firm at Jacmel for the erection of а hydro- electrio plant 
in Port-au-Prince. There is to be one generating station and one 
sub-station, the former being provided with two 100-kW. sets, 
comprising a Pelton wheel driving a three-phase 42-cycle, 600-V 
alternator, with the necessary switchgear and accessories. The 
power is to be conveyed to the sub-station by an overhead line at 
8,000 V, and the consumers’ voltage is to be 220. Applications for 
the name of the firm in Jacmel should be addressed to the Depart- 
ment of Overseas Trade, 35, Old Queen Street, London, 8.W.1, 
quoting 2619/ FI |PN. 


Halifax. — February 3rd. Electricity Department. 
Twelve months' supply of stores, including electric lighting 
fittings and accessories, cables, v. i. r., and phosphor bronze, tele- 
phone wire, e. h. p. and l.p. cables, meters, xo. (January 7th.) 


Kelghley. — January 24th. Corporation. Electricity 
Department. Construction of 6,600.V overhead line to Raseburn. 
(January 14th.) 


London.— HAMMERSMITH. — January 26th. Electricity 
Department. Single and three-phase transformers. (January 14th.) 

PADDINGTON.—January 2ith. G.W.R. stores, inclading tele- 
graph instrumenta, electrical apparatus, electric wire and cable, &oc. 
(January 14th.) 

L.C.C.—January 31st. . Electric wiring installation at the 
Bethnal Green Weights and Measures Office and Coroner's Court, 
comprising about 87 switch points and 89 lighting points. 
(Jauuary 14th.) 

Н.М. Office of Works, February Ist. Six months’ supply of 
switches, fuses and fusebonrde. (See this issue.) | 


Lurgan.—January 29th. Urban District Council. Four- 
core l.p. lesd-oovered and armoured cables. (January 14th.) 


Manchester. — January 26th. Electricity Committee. 
Direct-current switchgear for Dickinson Street generating station. 
Mr. F. E. Hughes, secretary, Electricity Department, Town Hall. 

February 14th. Electricity Department. 33,000-V trunk feeder, 
pilot and telephone cables. (See this issue.) 


Middlesbrongh.—February 9th. Corporation. Double 
line of tramways from Albert Road to Linthorpe Road. Partioulars 
from Mr. S. E. Burgess, Borough Engineer, Municipal Buildings. 


New Zealand. — WELLINGTON. — March Ist. Public 
Works Tender Board. Seven 4,000-kVA single-phase transformers, 
with accessories, for Lake Coleridge electric power scheme. Copy 
of the specificatiors can be seen up to January 20th at the Depart- 
ment of Overseas Trade, Room 48, 35, Old Queen Street, S. W. 1. 


Rosyth.— January 30tb. Electric lighting work at Park 
Road School. Deposit, £1 1s. Mr. R. H. Motion, architect, Union 
Bank Chambers, Dunfermline. 


South Africa. — PReToRIA.—March 10tb. Municipal 
Council. One 20-ton overhead crane, six boilers (350-Ib. working 
pressure), three 3,0C0-kW steam turbo-generators with condensing 
plant, five 750-kW converters. Farther particulars can be obtained 
from Mr. T. C. Wolley-Dod, general manager, electric lighting 
department. Specifications (five guineas) from the town olerk. 

DURBAN.— January 26th. Corporation. Supply of telephone 


cable, paper sleeves, concrete pipes, and various telephone and 


miscellaneous accessories and materials. 

February 16th. One 1,000-kW rotary converter with trans- 
formers and switchgear. Specifications of the above may be 
consulted on application to the Department of Overseas Trade, 35, 
Old Queen Street, S. W. I. 


Uruguay. — Monte VIDEO. — May 29th. State Power 
House. Single and three-phase meters. Copy of the specification 
(in Spanish), conditions of tender and a list of spares to ba pro- 
vided (also of a similar call for tenders for 500 d.c. meters for the 
provinces), can be seen at the Department of Overseas Trade 
(Room 48), 35, Old Queen Street, S.W.1. 


CLOSED. 


Belglum.—Eight tenders were submitted to the Muni- 
cipal Authorities of Ixelles, Brussels, last week, for the supply and 
erection of a steam turbine and alternator at the local electricity 
generating station. Four of the tenders came from Belgian firms, 
one of which quotel for either Belgian, Swiss or French plant, 
two quotations came f.om French firms, one from Brown, Boveri and 
Co, of Baden, Switzerland, and one from the Swedish Turbine 
Works (Ljungstróm), of Finspong, Sweden. The prices quoted 
ranged from 830,000 franos to 1,525,000 franos. 


Glossop.— Town Council. Accepted: — 


Aerial feeders, for electric lighting, on three sites, £325. —J. Swainson & Co 


Leigh.—Town Council. Accepted :— 


One 9,500 kW turbc-alternater, £18,694.— Fraser & Chalmers Engineering 
Works. | 

E.h.t. апа l. t. switchgear, £2,420.—Ferguson, Pailin, Ltd. 

One 500-k W La Cour eonverter, £4,070.— Bruce Peebles & Co. 


Sunderland.—Corporation. Accepted :— 


Spare parts for A. E. G. turbine.—J. Howden & Co., Ltd. 
Bbare parts for coal conveyor,—Babcock & Wilcox, Ltd. 
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, FORTHCOMING EVENTS. 
мао К ccna chery Eaginoors. — Friday, January 21st, At the 


. At 6 p.m. Paper on The Mechanical 
Loading of Ships, by Mr. H. J. emith. 


Institution of eers. — Friday, January 21st. At the Caxton 
Hali, Westminster, S W. М А И 


eW. At 8 p.m. Lecturette on Motor Yachts,” b 
Mr, B, H. Joy. E ; 7 

Salford Technical апа Enginee Association.—Saturday, January 22nd, 
at the Royal Technical College. At 7 p.m. Presidential address by Mr. J. 
Morris. usical social evening. 


tion of Electrical Engineers. — Informal Meeting. — Monday, 
January 94th. At 6 p.m. At the Institution of Civil Engineers, Great 
George Street, B.W. Discussion on improving the usefulness of the 


Institution. 

Thursday, January 37th. At the Institution of Civil Engineers, Great 
George Btreet, 8B. W. At 6 p.m. Paper on Temperature Limits of Large 
Alternators,” by Mr. G. A. Juhlin. 

North-Eastern Centre. Monday. January 24th. At the Mining 
Institute, Ы fa Road, Newcastle-on-Tyne. At 7.15 p.m. Paper on 
% Some Economic Aspects of e.h.t. Distribution by Underground Cables,” 
by Mr. R. O. Kapp. 

North - Midland Ceatre.— Tuesday, January 25th. At the Hotel 
Metropole, Leeds. At 7 p.m. Paper on The Distribution of Electrieity,“ 
by Mr. W. B. Woodhouse. 

South-Midiand Centre (Students' Section).— Tuesday, January 25th. 


At the Birmingham University, At 7.90 p.m. Paper on Thermionic 
. Valves," by Mr. J. A. Cooper. 


Manchester Wireless Society. — Wednesday, January 96th. At 7.30 p.m. 

At the Albion Hotel, Manchester. 

Royal Society of Arts.—Wednesday, January 26th. At John Street, Adelphi, 
W.C. At 4.30 p.m. Paper on „The rigin and Development of the 


Research Associations established by the Department of Scientific and 
Industrial Research,“ by Mr. A. Abbott. 


Belfast Association of Esgineers. — Thursday, January 27th. At the 
Municipal Technical Institute. At 6.45 p.m. Paper on The Mechanical 
Handling and Conveying of Materials,“ by Mr. R. P. Terry. 

ord Engineering Society.—Thursday, January 27th. At the East 
Anglian Institute of Agriculture. At 7 p.m. Paper on Electric Winders 
for Collieries," by Mr. C. 8. Buyers. 

Liverpool Engineering Society. — Thursday, January 27th. At the Ex- 
change Hotel, Liverpool. At 7 p.m. Annual dinner. 

burgh Electrical Society.—Friday, January th. At the Philosophical 
Institute. At 8 2 Papers on Electrical Wonders in Guernsey, by 
Mr. E. C. Catfo * 


Society of London. — Friday, January 28th. At the Imperial 
llege of Science, South Kensington, S. W. At 6 p.m. Ordinary meeting. 


tion of Engincers-in-Charge.—Saturday, January 29th. At Bt. 
Bride's Institute, Bride Lane, E. C. At 7 p.m. Discussion on The 


Associgtion and its Future Activities.“ То be opened by Mr. A. E. Penn. 


Manchester Association of Engimeers.—Saturday, January 29th. At the 
Memo 


Бано s Hw pide Square, At 7 p.m. Paper on*' Cast Iron v. Semi- 
teel," by Mr, E. er, 


NOTES. 


The “Electrical Review" Index, — The Index to 
Vol. LXXXVII of the ELECTRICAL REVIEW, which will shortly be 
printed, will be supplied only to those who, through the post, 
specially apply for it. To suoh it will be supplied for 6d., post 
free. Any reader or advertiser, at home or abroad, who requires a 
eopy for binding or for other purposes, is asked to make early 
application therefor to the Publisher, ELEOTBRICAL REVIEW, 
4, Ludgate Hill, London, E.C. 4. 


Freemasonry.— Lhe next regular meeting of the Kelvin 
Lodge will be held at Mark Masons Hall, Great Queen Street, 
London, W.C. 2., on Friday, 28th inst., at 4 p.m. 


Electricity on Board Alrships.— Commenting upon the 
passenger airships, R. 36 and R. 37, which are being built for the 
Civil Aviation Department of the Air Ministry, the Daily Chronic/s 
states that electric cooking apparatus is to be installed, in 
addition to many other details to cater for the comfort and con. 
venience of passengers. 


Edison on the After-Life—An interview with Thomas 
Edison, the inventor, is published in the current issue of the 
London Maga:ine, Although Edison does not express any definite 
views ag to the persistence of conscious life after death, it seems 
clear that he regards the subject as worth careful investigation, 
The apparatus he is perfecting, if successful in enabling the people 
of this world and the spirits of the next world to communicate 
with each other, will cause, he says, “a tremendous sensation.” 
Whatever Edison may have concluded as to the after-life, he is very 
definite аз to whether the earth and its life exista simply as а 
result of an accident. He says:—" I can no more doubt the 
existenoe of an Intelligence tbat is running things than I do the 
existence of myself. — Тле Zimes. 


Appointments Vacant.—Telegraph engineers (£480) for 
the Nigerian Government; draughtsman (£6) (temporary) for 
the Wimbledon Corporation electricity department; plumber- 
jointer for the Corporation of Salford electricity department ; 
plumber-jointers for the Burnley Borough Council electricity 
department. See our advertisement pages to-day. 


Norwegian Nustless Steel.—/erlinyske Tidende learns 
from Christiania that the Norek Electro-Kemisk Akt iesele kab, 
whoce works are at Tysse, has long been experimenting with a 
special ferro-chrome alloy, produced electrically, which will not 
rust, and which is not affected by most acids. The process of 
production is said to be eo cheap that the new steel will not cost 
more than other kinds, The company contemplates the establish- 


ment of works for the production of the new steel.— Reuters Trade 
Service (Copenhagen), 


The Engineers’ Cinb for London.— On Monday last 
Mr. Edmund L. Hill was the guest of the Batti-Wallaha’ Society at 
luncheon at the Holborn Restaurant, and delivered an interesting 
and inspiring address on the Engineers’ Club for London, of 
which he is the hon. secretary pro tem. Referring to his intimate 
acquaintance with the Manchester Engineers’ Club (of which he 
was one of the founders and hon. secretary), Mr. Hill mentioned 
that Mr. H. T. Wilkinson had played a leading part in setting on 
foot the movement in London. At Manchester the proposal had 
met with a good deal of hostile criticism, and some 18 months’ 
hard work was required to establish the Club, but it was a huge 
success ; it had 850 members, and a long waiting list, and had a 
building fund of £50,000. In London the amount of adverse 
criticism that had been received was practically negligible, The 
scope of the Club should be wide, including industries allied to 
engineering, and both the commercial and technical sides; it 
would be designed not only for London, but also for members from 
the Provinces and the Oversea Dominions throughout the Empire. 
There was a possibility of securing a temporary home for the Club, 
in which event a start might be made by midsummer. In order to 
improve the "load factor" members should use it to the full; 
they must provide a service so cheap and efficient that members 
could not do without it, including ample bedroom accommodation 
and really good food. With regard to the all-important question 
of finance, Mr. Hill gave a long list of the eminent gentlemen who 
had promised to serve on the preliminary Organising Committee, 
and would have to consider this subject; he deprecated the 
adoption of a high entrance fee, which would keep out young 
engineers, but thought that an annual subscription of 10 or 18 
guineas would be necessary. The service of the Club must be 
perfect in all respects. Such an institution was an ideal worth 
working for—and it would involve a great doal of hard work, to 
provide a fitting and abiding home for the noblest profession in the 
world, 

The chairman, Mr. W. E. Warrilow, drew attention to Mr. Hill's 
great work in connection with the Federation of British Industries, 
Mr. Wansbrough, president of the Cable Makers’ Association, 
proposing a vote of thanks to Mr. Hill, said that no one was better 
fitted than he to start the Club, and Mr. Dixon, seconding, said it 
was а disgrace to London that it had no real meeting place for 
engineers. The vote was accorded with enthusiasm and musical 
honours, and Mr. Hill, in acknowledging it, pointed out that the 


movement was not due to himself alone, but to a number of 
promoters. 


Р 


А New German Electric Car.— The Molor states that 
a new electric motor-car is being manufactured at the rate of 
100 per month by a Berlin firm. The price of the car complete is 
14,000 marke—at present exchange rates, about £56, 


Detecting Faults in Coils.—In our issue of January 
14th, page 52, we described a method for the detection of short 
circuits in motor armature coils outside the motor. A corres- 
pondent asks whether any of our readers can give a description of 
& similar apparatus for the motor coils already in position in 


stators and rotors. 110-V single-phase current is available 
on aite. 


The Ilford Shut Dowu.— As we go to press, we learn 
that at 6 p.m. on January 19th a conference was held between the 
Council and the Ministry of Labour (represented by Dr. Macnamara, 
Sir David Shackleton and Mr. H. F, Wilson) Following this 
conference, certain proposals were placed b3fore a full meeting of 
the Council, when it was agreed to adopt the E.P.E A. Schedule 
immediately, at the same time calling upon the Ministry of Labour 
to form a Board of Appeal to which recommendations for the revi- 
sion of the terms of the Schedule might be submitted. 

This дезівіоп was arrived at shortly after 8 p.m., and in less than 
half-an-hour normal work was resumed at the electricity works. 


The Stoke Newington Contracts.—The Borough Council 
has decided to lodge an appeal against the recent decision of the 


Court in the matter of pre-war contracts with the North Metro 
politan E. P. S. Co. 


Swedish Enterprise In Nussla.— According to the 
Swedish newspapers, the Vice-President of the Russian Supreme 
Economic Council has just declared that among the concessions in 
course of preparation is one for the Allmiinna Svenska Elektrisks 
A.B. of Viiterüs, which is invited to start the construction of 
turbines and other plant at the company's former works & 
Jaroslaw. On inquiry made at the office of the Swedish company, 
Mr. Linden, manager of the company, is reported to have confirmed 
the report that negotiations for this purpose have been opened, 


although they are in a preliminary stage. The proposal has been 


nitiated by the Russian authorities, and the conditions put forward 
correspond with those fixed generally by the Soviet Government for 
all possible foreign concessions in Russia. In addition to the 
Allmiinna Co, the L. M. Ericsson Telephone Co. and the Swedish 
Ball Bearings Co. are in negotiation with the Soviet authorities in 
the matter of concessions ; and the latter are also eaid to be pro 
posing to grant concessions to Americana and Germans for the 


establishment of tanning, dye and leather works, also conoessions 
to English firms. 


A First-Aid Appliance—A giant eye-magnet for the 
removal of fragmenta of metal from injured eyes has been installed 
in the operating theatre of Preston Royal Infirmary. The instru 
ment was designed by Mr. J. F. Simpson, tramway engineer, with 
the assistance of Mr. G. J. Gibbs, consulting electrical engineer. 


The cost has bsen defrayed by workmen engaged in the metal 
trades of the district, 
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Fatalities—A youth of 16, named Leslie Harrison, of 
Handsworth, Birmingham, was reosntly killed whilst engaged at 
the works of Messrs. J. Grove & Sons, of Hales Owen. Не waa in 
the employ of the Staffordshire, Shropshire, and Worceatershire 
Electric Power Co., and was sent to do work in a cubicle, and he 
was warned that there were live wires in it. А cry was heard, and 
Harrison was found bending over the wires. His work had been 
completed, and the foreman stated at the inquest, at which a 
verdict of ‘‘ Accidental death was returned, that he thought that 
the lad returned to the box to have another look at it before it was 


ted. 

dn indus was held at West Leigh, on January 14th, on John 
Boardman (21), of First Avenue, Hindley, who, while passing along 
the colliery railway line, saw an electric cable fusing, and setting 
fire to one of the poles, Boardman went over the hedge, and a few 
minutes later a companion heard a scream, and saw flames shoot 
into the air. Boardman was found unconscious, and he died three 
minutes later. The fingers of his left hand were almost burnt 
through. A verdict of Death from misadventure” was ret urned.— 
Liverpool Post. 


À New Wireless Station at Northolt.—We have received 
some interesting particulars of a new wireless station which is 
being erected by the Post Office at Northolt, which is quite close to 
London, lying half-way between Uxbridge and Harrow. The 
serial system will consist of a triangular network, each side of 
which will be 650 ft. in length. and the aerial will be supported 
by three Elwell wooden lattice towers, each 446 ft. in height. The 
earth system will consiat of я network of copper strip connected 
to metal plates buried at the bottom of the excavations made to 
receive the stay wire anchorages, and the tower and building 
foundations. The transmitting equipment, both primary and 
wc ndary, will be Elwell-Poulsen arc generators fitted with remote 
control. The decision to install these arc generators was reached 
after alternative tenders had been obtained for valves and alter- 
pators, In the near future a valve set employing the latest 
practice in valves, viz, the high-power Mullard silica valves, will 
also be installed. When this has been dore, comparative tests will 
be made to ascertain which system is the more economical and 
reliable in commercial operation. The specification calls for a 
minimum output of 50 A in the aerial, and arrangements are being 
made for the emission of a single wave when transmitting, and the 
complete suppression of radiation when spacing, instead of the 
папа] de-tuning, It is believed that this will be the first aro 
station of any size to operate commercially on this principle. 
Many advantages are gained by being able to stop radiating when 
spacing, such as the saving in power, and the freedom from 
jamming whioh will result. Although the output to the aerial is 
quite considerable, the station will be operated directly from the 
Central Telegraph Office, London, at a speed of about 60 words per 
minute, but provision has been made for the use of high-speed 
tignalling at more than 100 words per minute. The contract 
for the whole of the wireless equipment and masta has been placed 
in the hands of Mr. C. F. Elwell, who is at present also completing 
the two Imperial wireless stations at Oxford and Cairo. We 
published a fully illustrated description of the Elwell apparatus in 
our issue of April 2nd, 1920. The object of the new station is to 
give direct working to Central Europe, and the rates per word 
wil be the same as the existing telegraph rates. The service 
should be vastly superior, however, as the use of lines passing 
through many different foreign countries will be eliminated. 


Supply Company and Juvenile Employé. — The 
Plympton Electric Sapply Co., South Devon, was summoned at 
Plympton Petty Seasious on Monday for two offences under the 
Factory Acts. One related to the unlawful employment of а 
young person on Sundays, and the second charge was tbat of 
enp'oying him without procuring the requisite medical certificate. 
Mr. Joseph Owner, Inspector of Factories, told the Court that the 
Act laid it down quite clearly that an employer who employed any 
person under 16 years of age, must, within seven days of that 
employment, obtain from a surgeon in the district, a certificate of 
the physical fitness of the employé Defendants had been served 
with a notice in which that requirement appeared. A boy named 
Gill, who һай been employed by the defendants for 15 months, had 
never been examined by a doctor, and no attempt had been made 
to get a medical certificate. The boy was also employed on 
alternate Sundays from 4 p.m. to 11 pm., and it would be far 

ter were а man employed to dothe work. A fine of 10s, in 
respect of each summons was imposed. 


Edncational.— The curriculum of the ‘‘ day continuation 
real under the Education Act, 1918, which commenced on 
«AAry lOth, includes mathematica and science, as well as 

Practical subjects,” such as mechanical drawing and workshop 
construction. 

ы" Second Congress of the Universities of the Empire is to be 

d at Oxford early in July. Among the many important 
questions selected for discussion are The Universities and 

arch,” “The Universities and the Teaching of Civics, Politics 


ele Economics, and The Universities and Secondary 
ion,” 


А German Lamp Prodaction.—It is stated that the pro- 

Ten of wire filament lamps in Germany in the financial year 

Ы 20 amounted to 59,520,000, of which 13,370,000 were for 
port markets, and, consequently, not liable to the tax on lamps. 
e number of carbon-filament lamps made was 4,680,000 ; incan- 

i gas mantles, 48,030,000, of which 3,760,000 were for 

a ; and arc lamp carbons, 1,090,000 kg., of which 260,000 kilo в 
ere for external markets, 
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Swedish Alloy Discovery.—A quite new alloy of copper 
and aluminium without impurit ies — which have hitherto frustrated 
all previous experiments in the practical utilisation of the alloy— 


is reported to have been worked out for practical use by a Swedish 


factory. The new alloy has been named alcobrons“ As the 
material in question is not affected by salt water, it is specially 
adapted for ship's metal work, propellers, and condensing tubes, 
and it is said to be of considerable utility in other respects.— 
Morninq Post. 


INSTITUTION NOTES. 


Institution of Electrical Engineers.—On Thursday last week, 
Prof. Sir William Bragg, K. B. E., F. R. S., delivered the twelfth 
Kelvin lecture, taking as his subject “Electrons.” Before a 
crowded meeting, the lecturer, starting “at the beginning,” out- 
lined in a most interesting and able manner the discoveries that 
have been made in recent years in connection with the subject. 
The President, Mr., Ll. B. Atkinson, announced that the Council had 
decided that descriptions of inventions or new patented devices 
should be accepted for publication in the Institution Journal. 
Such matter would be given priority of publication, and it was 
thought that the value of the Journal would thereby be enhanced. 

NORTH-EASTERN CENTRE.—At a meeting of this Centre, held at 
Newcaatle-on-Tyne, on the 10th inst., Mr. J. R. Beard, in the chair, 
Mr. Ll. B. Atkinson, President of the Institution, delivered an 
address, taking as his subject portions of that which he delivered in 
London, emphasising especially the application of electricity to 
agriculture, and electric vision. He then turned to what he called 
politics in industry and production, and spoke of social and 
industrial unrest. In reply to a question as to his association with 
the North of England, the President said he commenoed his oon- 
nection with mining in that district in 1885 or 1887, when the 
transmission of power by means of electricity was engaging the 
attention of no one more keenly than the mining expert. In that 
district he was mainly engaged in the application of electricity to 
coal-cutters, and the first large installation was that at the Lambton 
Collieries, where there was a generating plant of about 400 h.p.; the 
electrically-driven winding engine put down there was the first 
placed in the world. The dangers that might srise were the cable 
to be cut by а fall, turned his attention to that question, and he 
found its solution in the making of а split conductor. There was 
great difficulty in the working of the ooal-outters, because the 
organisation in those days was not what it was now. It was 
interesting to note that the coal-cutting machines used to-day hardly 
differed from the early ones, but it was needless to say that coal 
mines were very much better organised, 


ASSOCIATE MEMBERSHIP EXAMINATION.—It is proposed, if a 
sufficient number of candidates make application, to hold in 
London, in April, 1921, an examination for associate membership. 
Arrangements will also be made for the examination to be held at 
Local Centres in the United Kingdom and abroad. Applicants 
desiring to sit for the examination should send their entry forms 
and examination fees in time to reach the Secretary of the Institu- 
tion, 1, Albemarle Street, London, W. 1, not later than March 1st, 
1921. Entry forms and copies of the examination regulationg may 
be obtained on application to the Secretary. | 

LIVERPOOL SUB-CENTRE OF THE NORTH-WESTERN CENTRE.— 
Three papers on Electric Welding were read before this Sub- 
Centre, at the Laboratories of Applied Electricity, the University, 
Liverpool, on Monday last. Dr. J. H. Paterson dealt with The 
Chemical and Metallurgical Aspects of Electric Aro Welding." 
He very briefly pointed out the difficulties yet to be overcome in 
electric welding, especially on the metallurgical side, and hinted 
that there was a very wide field open for research. Mr. L. B. 
Wilson dealt with The Cost of Electric-Resistanoe Welding," and 
gave some very interesting figures relating to the financial side of 
electric welding. Не further showed on the screen the latest 
developments in machines for the purposes of resistance welding. 
Both Dr. Paterson and Mr. Wilson displayed some very interesting 
samples showing the possibilities of electric welding. Mr. F. J. 
Heyes outlined briefly the work that he had accomplished on 
" Electric Arc Welding Applied to Aluminium " in the course of a 
research carried out in the Laboratories of Applied Electricity, the 
University, Liverpool. The paper was very interesting, and opened 
up the possibilities of the welding of aluminium, A very interest- 
ing discussion followed, in which Measrs. Turney, Malpas, Rettie, 


- Astley, Morton, Collie, Wilson, Harrison, Miller, and Dr, Marchant 


took part. . 

SCOTTISH CENTRE.—Conversazione, February 3rd, 1921, Refer- 
ring to the circular dated November 23rd, 1920, members who have 
not yet applied for tickets are requested to communicate not later 
than Wednesdsy, January 26th, with Mr. R. B. Mitchell, Glasgow 
Corporation Electricity Department, or Mr. Joseph Taylor, hon. 
secretary. 


Chelmsford Engineering Soclety. —At a meeting held on January 
13th, at the East Anglian Institute of Agriculture, a lecture on 
" Polyphase Induction Motors" was given by Mr. P. Huggins, of 
Messrs. Crompton's engineering staff. The lecturer outlined the 
bistory of the invention, and Mr. Huggins erplained the working 
of induction motors, illustrating his remarks by а number of 
lime-light slides. In conclusion, Mr. Huggins acknowledged his 
thanks to Messrs. Crompton & Co. for kindly giving him permiesion 
to illustrate the construction and performance characteristics of 
their machines, The lecture was „den discussed, 
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Railway Engiseers' Conference. —At the meeting of the Rail- 
way, Electrical, and Telegraph Engineers’ Conference in London, 
on December 12th, Mr. F. Downes’ telegraph enginear, of the 
Great Northern Railway, was appointed President for the year 1921. 

Na'tonal Association of Supervising Electricians. —On Saturday 
last week the annual dinner of the Association was held at the 
Holborn Restaurant; the president, Mr. J. S. Highfield, occupied 
the chair, and the company numbered some 150 members and 
guesta, After the toast of The King had been duly honoured, 
Me. Whitley, chairman of the Council, proposed The President," 
remarking that if institutions, like nations, deserved the Govern- 
ments they got, the Association must indeed be one of the most 
worthy institutions in the country, for its three presidents —Mesara. 
Dykes, Trotter, and Highfield—were of superlative excellence. 
Mr. Highfield hsd occupied that post for three years; at their 
meetings he was always able to draw upon an extraordinarily wide 
experience to engage their interest on any subject that came under 
discussion, and they regarded him with feelings not only of 
admiration, but of affection, The toast was accorded musical 
honours with enthusiasm, and Mr. Highfield, responding. expressed 
his sincere appreciation of the compliment at the hands of so 
eminent a y of friends. He was glad that they held their 
president in honour as president ; the principle was of fundamental 
importance to the national interests, that an association of men, 
p N purpose, should choose a leader and follow him with 
oyalty. 

Captain Masters, proposing ‘The Association," said that though 
he was not а supervising electrician, at any rate he supervised 
The Electrician, a function which, like theirs, demanded tact and 
patience. The Association was bound to grow in size and usefulness 
as the electrical industry developed; it was a kind of institution 
that was both desirable and necessary. Speculating on the part 
that would be played by the gentler sex in the future of the 
industry, he pointed out that there were many women supervising 
electricians already. 

Mr. Revell, in reply, paid a well-deserved tribute to the titanic 
work that had been done for the Association by Mr. Banister, their 
hon. secretary, who, unfortunately for the Association, was obliged 
to retire from the post next month on account of ill-health. The 
Association was founded for purely educational purposes, but had 
been compelled by circumstances to enter Trade Unionism ; its 
educational objecta, however, would never be lost sight of. In its 
ranks supervisors and foremen mingled and exchanged experience 
in the spirit of true fraternity. The Association had had to face 
much trouble, but bore no ill-feeling against the bodies which had 
attacked it. 

Mr. Windebanke proposed " The Press," to which he offered 
useful hints for the enlivening of ita pages, concluding with a 
tribute to its impartiality and instructional qualities, and the 
assistance whioh it afforded to the profession to which they were 
all proud to belong. Mr. A. Н. Allen, responding, pointed out that 
the Association was the onlyone of its kind with which the Elec- 
trical Press had never had occasion to differ, and expressed the 
hope that it would oontinue to prosper and progress on the lines 
which it had marked out for itself. 

Mr. A. J. Stiling proposed The Visitors,” and incidentally 
announced that on March 29th the Association would hold a dis- 
cussion on Gas r. Electricity for Lighting, Heating, and Power, 
with Mr. Goodenough leading for gas, and Mr. J. W. Beauchamp 
for electricity. Responding to the toast, Mr. A. W. Wyatt remarked 
that the Association was founded on the sound principles of 
altruism and education. 

The toasts were interspersed with a well-arranged programme 
of music and song, and the proceedings were thoroughly enjoyable, 

Edinburgh Electrical Society.—The opeving meeting of the 
year was held on January lith, when Mr. W. F. Mitchell read a 
paper entitled, "Some Notes on Cables" The author briefly 
dessribed the development of practice with rega:d to heavy town 
mains and distributors. The various methods of insulating were 
illustrated, and the reasons given for the failures or successes of 
some of these. The question of v.ir. cables for direct-current 
supply was specially considered, and numerous specimens of faults 
weve exhibited. At the close the author replied to а number of 
questions as to fault localisation and method of jointing, and in 
the course of his reply referred to the possibilities of having 
perished rubber or bitumen cables reinsulated with paper or other 
covering. 

Physical Society of Loudom.—On Friday, January 28th, at 
5 p.m., at the Imperial College of Science, South Kensington, the 
following papers will be read : — 

„The Magnetic Separation of the Neon Lines and Runge's Rule," 
by Prof. Н. Nagaoka, Imperial University of Tokio. 

‘A Method of Demonstrating the Retro-active Property of a 
Triode Oscillator,” by Captain E. V. Appleton, M. A., B. Sc., R. E. 

“The Quickness of Response of Current to Voltage in a Thermi- 
onic Tube," by D. Owen, B. A., D. Sc., and R. N. Archer, B. Sc., M. I. E. E. 

Institute of Marine Engineers.— Mr. W. Brooks Sayers, lecturing 
on electronomy, at the Institute, on January llth, gave some 
interesting experiments in support of the theory that varying 
weather conditions are to be accounted for by the effect on our 
atmosphere of electro-vaporous streams from the sun. The violent 
atmospheric disturbances which occur during storms were explained 
on the baais that these electric streams from the 8un charged the 
higher atmosphere both with water vapour and electricity up to a 
point at which the disruption discharge known as lightning 
occurred, or there was a huge, more or less continuous, leak 
through which the electric tluid passed, and produced tornadoes, 


whirlwinds, waterspouts, and other violent phenomena.— Morning 
Post, 


Paisley Association of Electrical Engineers.—Mr. C. J. Gregg, 
director (Glasgow Branch) Messrs. Falk, Stadelmann & Co., Ltd., 


delivered a paper on The Progress of Lighting,” to the Associa- 


tion, on January 12th. The speaker traced the progress of 
artificial illuminants through various periods. Industrial, 
domestic, and street lighting were dealt with in their various 
phases. He contended that employers of labour had not yet been 
educated to the many advantages to be derived from an efficient 
lightiug syatem properly applied, and that an improved standard 
of lighting should be incorporated in the Factory Act ; that it was 
also a matter of immeliate oonoern to insurance companies, and 
that they should be prepared to allow more favourable rates to 
factories, workshopa, and houses which were considered well lighted, 
Barrow aud District Association of Engineers.—At a meeting 
for apprentices, held on January 12th, Mr. J. В. Milner delivered a 
lecture on The Manufacture of Jigs and Profile Gauges." Mr. 
Milner stated that although jigs and gauges were introduced with 
the object of securing interchangeability of details, the main 
modern inoentive to their use was the cheapening of production. 
The jig system had lately been applied in foundries for the accurate 
placing of patterns on moulding machines. This enabled castings 
to be made in perfect register at a minimum oost. Mr. Milner 
carefully and clearly explained the machines used and the methods 
adopted in the manufacture of jigs. The lecture throughout was 
illustrated by lantern slides, and numerous examples of special 
tools, jigs, and gauges were exhibited. 


OUR PERSONAL COLUMN, 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 


also electrio tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. 


Pror. W. M. THORNTON, head of the Electrical Engineering 
Department of Armstrong College, Newcaatle-on-Tyne, has been 
ordered complete rest by the doctors. Dr. Thornton's work has 
been especially heavy recently, owing to the large increase in the 
number of students studying electrical engineering, and it has 
been intensified by his continuing certain work begun during the 
war at the experimental station at Shandon-on-the-Clyde, by the 
Admiralty. At a meeting of the North-Eastern Centre of the 
I. E. E., last session, Dr. Thornton gave some interesting particulars 
as to the work that had been carried out at Shandon and elsewhere 
in the matter of under-water signalling. 

Exeter Town Council is recommended to increase the salary of 
the electrical engineer, MR. H. D. Munro, from £700 to £760, м 
from October Ist last. The pre-war salary was £4765. 

Mr. A. P. RUTHERFORD, late borough engineer at Leith, has 
claimed from the Edinburgh Town Council, owing to the amalgama- 
tion of Leith with the city, a capital sum of £500 as compensation 
for loss of office. 

Мв. W. G. WATSON is returning to Australia on January 29th. His 
London address ia с/о Messrs. Coomba and Richards, 150, South- 
ampton Row, London, W C. 1. 

Мв. E. A. UrrLEY, M. I. E. E., M.I.Mech.E, and Mrs. Uttley 
returned to South Africa last Friday en route for Rhodesia, where 
Mr. Uttley will resume his poat with the Government as Chief 
Construction and Electric Inspector. He volunteered for war 
service in 1917, and was appointed to the Minietry of Munitions; 
he has been with the Admiralty for the last three years as an elec- 
trical engineer at H.M. Dockyard, Portamouth. 

Members of the electricity department of the Bhondda Urban 
Council, at their annual dinner at Pontypridd on Saturday, 
presented MR. H. H. REED, the chief clerk, with a oruet stand. 
The gift was handed to him by Mr. Mark Harcombe, chairman of 
the Gas and Electricity Committee, 

Burton-on-Trent Town Council has increased the salary of the 
borough electrical engineer by £250 a year, making £900 a year. 

Mr. W. М. ACWORTH, on whom the King has authorised the 
Viceroy of India to confer the honour of Knight Bachelor, was a 
member of the Royal Commission of Inquiry into Canadian Rail- 
ways, 1916, and is a director of the Underground Electric Railways 
of London, and other companies. 

CouNcILLoR Н. W. WALE, who has been three years chairman 
of the Electric Tramways Committee of the Ooventry Corporation, 
has been presented by the staff and employós with an illuminated 
addrees and a ailver cigarette case. The presentation was made by 
the general manager, Mr. T. R. Whitehead. 


Obituary.— Mn. ROBERT McLEAN.—We regret to record that 
Mr. В. McLean, for 20 years manager and engineer of the Gaernsey 
States Telephone Department, died suddenly on Deoember 30th. 
Mr. McLean, who was well known in telephone circles, was born 
in 1869 at Musselburgh. Не was apprenticed to the National 
Telephone Co. at Edinburgh in 1885 ; became chief inspector to the 
Mutual Telephone Co., Manchester, in 1890 ; chief inspector to the 
New Telephone Co., London, in 1892; local manager with the 
National Telephone Co. at Cardiff and elsewhere in 1894; and 
was appointed to Guernsey in 1900. Under his care the Guernsey 
Telephone System increased from 679 stations in 1900 to 2,700 at 


the end of 1920, and obtained а reputation for good and economics! 
Service and administration. 


Wills, — The late MR. GEORGE TANGYE, chairman of Tangye, Ltd. 
left £207,137, net personalty £172,319. 


The late MR. FRANCIS INCE, a direotor of the Electrical Standard- 
ising and Training Institution, left £79,858 gross and £69,457 net. 
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NEW COMPANIES REGISTERED. 


Electric Lamp and Bulb Co., Ltd. (172,518).—Private 
company, Registered January 10th. Capital, £100 in £1 shares. To carry on 
the business of electrical manufacturers, supply agents and wholesale and 
retail factors, electrical engineers and contractors, manufacturers of glassware 
of all kinds, &c. The first directors are: F. Kitchener, 25, Boileau Road, 
kaling, W. 5; A. Н. Greening, 15, Cliflords Inn, E.C. 4. Registered office: 15, 
Clifords Inn, Е.С. 


Elco Electric Manufacturing Co., Ltd. (172,517).— Private 
company. Registered January lOth. Capital, £12,000 in £l shares. To take 
over the business of a manufacturer, factor and гераїгег of switchboards, con- 
trol panels, starters and electrical appliances carried on by A. C. Wiley, at 
Colston Yard, Colston Street, Bristol, as the *'' Elco Electric Manufacturing 
Co.“ The first directors are: А. C. Wiley (chairman and managing director), 
Wansdvke, Portbury, Somerset; W. F. Cook, no address stated; F. W. Fifield, 
$), Whiteladies Road, Clifton, Bristol. Registered office: 9, Denmark Street, 
Bristol. 

E. A. Ingold, Ltd. (172,591).— Private company. Regis- 
tered January 14th, Capital, £2,000 in £1 shares. To take over the business 
of an electrical engineer, factor and agent carried on by E. A. Ingold at 17, 
East Parade, Leeds. The first directors are: К, А. Ingold, 22, Cedar Grove, 
Wortley, Leeds; J. M. H. Hoffman, Proscpet House, Oak Lane, Bradford (both 
permanent, subject to holding 500 shares each, with 250 each per annum аз 
remuneration), Solicitor: G. F. Hart, 26, Bond Street, Leeds. Registered 
office: 17, East Parade, Leeds. 


Miriograph Co., Ltd. (172,524).—Private company. Re- 
gistered January 10th. Capital, 21,500 in 20,000 ordinary shares of ls. each and 
500 10 per cent. preference shares of £1 each. "To carry on the business of 
advertising sign manufacturers and agents, &c. The subscribers (each with one 
share) are: Р. Bindley, 4, Mitre Court, Temple, E.C., solicitor; P. J. Powell, 
4, Mitre Court, Temple, E.C., clerk. The Кы directors ace: F. G. Carter 
(managing director), P. Rowley, Capt. J. C. W. Anderson, G. Udal, and H. 
Sutton. Registered office: Regent House, Regent Street, УМ. 


White, Andrews & Co., Ltd. (172,586).—Private company. 
Registered January 13th. Capital, £10,000 in £1 shares. To carry on the 
business of electrical and general engineers, founders, smiths, machinists, &c., 
und to adopt an agreement with A. E. White, H. G. Andrews, senr., and Н 
G. Andrews, junr. The permanent directors are: Н. G. Andrews, senr. 


(chairman), 73, High Street, Reigate; H. G. Andrews, junr., i High Street,- 


Reigate; A. E. White, 52, Totterdown Street, Tooting, S. W.; G. F. Bennett, 
North Villa, Elgin, N.B. The two last named are joint managing directors. 
Secretary: Н. G. Andrews, junr. Registered office : 9-10, Water Lane, Lud- 
gate Hill, E.C. 4. 


OFFICIAL RETURNS OF ELECTRICAL 
Е COMPANIES. 


Metal Industries, Ltd.—Charge on the whole of the com- 
pany's property, dated December 15th, 1920, to secure £160 and further ad- 
vances, Holder: Sir Wilfred Stokes, K. B. E., 32, Victoria Strect, Westminster. 


Leatherhead & District Electricity Co., Ltd.—Particulars 
of debentures authorised December 20th for an unlimited amount, but not to 
exceed the amount of the issued capital for the time being, and covered by 
trust deed dated December 28th, 1920, present issue 434.200, charged on frec- 
hold land and hereditaments at Feteham, Surrey, and the company's under- 
taking and property, present and future, including uncalled capital. Trustees : 
P. P. Ralli and J. W. Chalkley. 


Norwegian Electric Smelting Co., Ltd.—Declaration of 
trust and deed of indemnity dated December 30th, 1920, to secure all moneys 
parable, under a contract. referred to therein, charged on the company’s 
undertaking and property, present and future, including uncalled capital. 
Holder: Н. H. Blackburn, 24, Bank Street, Bradford. 


James Keith & Blackman Co., Ltd.—Satisfaction in full 
on December 7th, 1930, of debentures dated October 29th, 1901, securing £300. 


Quead, Ltd.—Particulars of £5,000 debentures authorised 
October 30th, 1920, whole amount issued, Charged on the company’s under- 
taking and property, present and future, including uncalled capital. 


. Electrical Contracts and Maintenance Co., Ltd.—Satisfac- 
ton in full on December 6th, 1920, of debenture dated February 12th, 1918, 
securing £13,000. 

1920, to 


Semco, Ltd.—Mortga e dated December 3rd, 
secure £800, charged on a, Romford Road, Forest Gate, E., and right of 
way, Holders: Misses M. A. and R. Baines, 124, Station Road, Wood Green; 
and Sir John H. Bethel, Bt., Bushey House, Bushey, Herts. 


. borkshire Cable Co., Ltd.— Satisfaction in full on Decem- 
er Brd, 1920, of debenture dated December lOth, 1917, securing £4,000. 


Brecknell, Munro & Rogers, Ltd.—Satisfaction in full on 


August 12th, 1990, of debenture dated September Ist, 1919, securing all moneys 
& liabilities then due or to become due. 


„А. L. Brown & Co., Ltd.—Debenture dated December 

Vth, 1930, to secure £225, charged on company's property, present and future, 

including uncalled capital, Holder: Rev. S. E. Ward, Eldon House, Lower 
rne, Farnham, Surrey. 


Musselburgh and District Electric Light and Traction Co., 


4d. — Satisfaction to the extent of £1,300, on December 
б) of charges dated November 13ih, 1905. and May lth, 1909, securing 


vv) 


~ CITY NOTES. 


Presiding at the ordinary general meet- 


ге Edison ing on Monday last, Mr. Charles J. Ford 
Wan Electric said it would be noted with satisfaction 
Co., Ltd. that the debenture stock sinking fund was 


heen ; | gradually increasing, although it had only 
sheet, | oe about two years. At the date of the balance 
a vu er the operation of the fund, they had set aside 
fade учы, of over £23,000, with which stock had been 
Т | to the nominal amount of over £29,000; the stock 
snare e purchased at a discount. In addition. to that 
require nere had been purchased, in anticipation. of the 
of £14 QU. of the sinking fund, £18,154 stock, at a cost 

031, making a total of both classes of stock purchased 


to date of £47,978, at а cost of £37,020. Sundry creditors and 
credit balances appeared at a figure of over £240,000 more 
than they did last vear, and their liability on loans bad 
largely increased. The amount of investments, standing at 
over £77,000, had also been very largely increased, and 1n- 
cluded an interest amounting to 450.000 in the Enfield 
Ediswan Cable Works, Ltd., and £25,000 in the Brotherton 
Ediswan Tubes & Conduits, Ltd. Freehold and leasehold 
property had been increased by over £78,000, and plant and 
machinery to the extent of about £45,000. Stocks, including 
work in progress, and sundry debtors, had also very largely 
increased. About a year ago they entered into an arrange- 
ment with tlie Philips Glowlampworks, Ltd., of Eindhoven, 
Holland. The Philips Co. possessed methods, processes, and 
novel labour-saving plant far in advance of that in the works 
of other manufacturers. They were now turning out lamps, 
particularly gusfilled, in large quantities, equal in every respect 
to those manufactured by Messrs. Philips in Holland, and 
they were obtaining a ready sale for them. That could not 
be carried out without the expenditure of a large amount 
of capital, far more in fact than it was possible to provide 
out of their own resources. They therefore made an arrange- 
ment with Messrs. Philips for the formation of a new com- 
pany, to be called The Ediswan Lampworks, Ltd., the capital 
being provided in equal shares by Messrs. Philips and the 
Edison Swan Co. Under that arrangement their lampworks 
would be leased to the new company, except tbat portion 
of them which they had recently erected, together with the 
machinery and plant thereon. The last would be sold to 
the new lampworks; at the same time the new company 
would take over from them certain stocks and raw materials. 
The outcome of that arrangement would be that they would 
not have to put up any cash, the whole being provided 
by Messrs. Philips. The increased capacity of the factory 
to turn out lamps on a more economical basis would doubtlese 
help the company to bear the higher charges for wages, and 
provided there was no material falling-off in the demand 
for their lamps, he was satisfied they would be able to show 
satisfactory profits in future, in spite of the increased wages 
bill. The shareholders were aware that they had entered into 
arrangements with the Sangamo Electric Co. of the United 
States to co-operate with that company in the production of 
all classes of electric meters at their Ponders lind works. 
They had erected buildings there which were now being 
equipped with the necessary plant and machinery, capable of 
turning out those articles on a large scale, and they believed 
from the support which they had already received that they 
would readily dispose of the whole of the output. When they 
looked at the very great increase in the turnover which had 
taken place, they would see that the capital did not bear a 
reasonable proportion to the expansion of the business and 
the higher costs of production. The solution, of the difficulty 
was additional capital, but at the present moment it was 
wholly impossible to provide that. In the absence of further 
capital it had become absolutely necessary to husband their 
cash resources, and although a substantial profit had been 
earned, it would have been a suicidal policy to dip into those 
resources in the payment of even а dividend of, say, 5 per 
cent., Which would absorb about £50,000. If they could 
without prejudice to the position, see their way to pay an 
interim dividend before the end of the financial year at 
June 30th next, they would do so. The business of the com- 
pany was proceeding satisfactorily; the sales were increasing, 
and up to the present they had not been affected by foreign 
competition. 

Replving to a short discussion, the chairman said the board 
could not be held responsible if gentlemen bought the shares 
of the company at a high price on rumours of amalgamation 
or absorption by another company. The Enfield and Brother- 
ton Tube Companies were perfectly good investments. ‘They 
got large dividends from them, but they did not go into 
those companies as investors, but as manufacturers, and it 
had been a very satisfactory arrangement. With regard to the 
export trade, they were doing as much business in that 
direction as it was possible for them to do. ‘They had three 
branches in Australia, and they did a very big business there; 
and the same remark applied to India and South Africa. 

The report was then agreed to. 

Subsequently an extraordinary general meeting was held, at 
which a resolution was passed authorising the creation of 
additional capital by the board from time to time, the chair- 
man explaining that the board did not intend to make any 
Issue of capital on any terms until they had first called the 
shareholders together and received their authorisation. 


New Issues.—W. T. Henley's Telegraph Works Co., Ltd., 
is issuing 250,000 ordinary shares of £1 each at the price of 
24s. per share. The shares will rank for dividend as from 
January Ist, 1921, but will not participate in the final divi- 
dend which will be paid for 1920. Applications from share- 
holders and debenture stock holders of the company will 
receive preferential treatment. The prospectus states that the 
new capital is required to finance increased business and to 
provide for additions to the works to meet future demands. 
The list closes on January 25th. 

Tramways, Light & Power H = he British Trusts Associa- 
tion is offering £200,000 8 per cent. five-vear notes at 053. The 
notes are part of a total amount of £375.000 authorised, and 
are redeemable at £106 on January Tth, 1926, 
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Stock Exchange Notices.— The following have been or- 
dered: to be officially quoted :— >- -> pis si f 
"Anglo-Portuguese Telephone Co., Ltd.—4£50,000 5 per cent 
extension debenture stock. 

-Liverpool..Overhead Railway Co.—Final dividend of 14 
per cent. on the ordinary shares, making 3 per cent., less 
tax, for the..year. ended December 6th. . . EE. 


J. G. White & Co., Ltd, —The net profit for 1920 ene 
ing to the Financial Times) was £28,100. Dividend 7 per 
cent. on both classes of capital. £30,000 to reserve, | 


"Lima Light, Power & Tramways Co,—Dividend of 2 per 
cent. e 


\ 


srocks AND SHARES. 


Tue 3 i la 


TUESDAY EVENING. 
INVESTMENT stocks show the greatest amount of strength in the 
markets of the Stock Exchange. The volume of business in 
purely investment securities forms the chief part of Stock 
Exchange work to-day. In other words, speculation is dor- 
mant; indeed, is nearly dead in most of the areas which used 
to be regarded as favourite gambling grounds of the public. 
But money accumulates. There is still plenty of capital seek- 
ing inyestment in Stock Exchange circles. By steady degrees, 
the amount of debenture stocks which was available for pur- 
chasers a month ago is being reduced. The stream of new 
issues runs more slowly than it has been doing of late, but 
there are several new flotations said to be pending, of which 
some at least are on behalf of Colonial electric corporations. 
Stock Exchange betting runs, strongly in favour of a reduction 
iu the Bank Rate this week. = 

The way in which the value of the pound sterling is in- 
creasing, in comparison with that of the dollar, has brought 
about further falls in the prices of dollar securities, amongst 
them the issues of utility, companies working in Canada, the 
United States, South America, Japan, and elsewhere. As 
things are, however, the exchange is still sufticiently dis- 
gruntled to make the difference between parity prices in this 
country, and those which rule in the American markets, to 
be extremely pronounced. People who continue to keep alive 
the business of buying and selling. between this country and 
the other side of the Atlantic are frankly sceptical about any 
real reviva] of interest until such time as the quotations in the 
two continents can be brought into much closer correspond- 
ence With each other than is possible at present. The position 
is, of course, that American stock, say of an electric lighting 
or telephone concern, is priced very much higher in this coun- 
try than it is in New York, the difference arising simply from 
the rate of exchange. The British capitalist, however favour- 
ably inclined he may be toward the American investment, 
fights shy of giving so very. much more in london than he 
would be asked to pay in New York, although the actual 
amount of money required in both cases would be the same, 
measured in terms of pound sterling and dollars. Were an 
Export Credit scheme to be established, upon which a good 
many hopes are centring now, it is a reasonable assumption 
that something of the same kind would be attempted between 
this country and the United States, but until this comes about, 
arbitrage business in Stock Exchange securities is bound to 
continue restricted. 3 

Radio Corporations of both classes bave given way, the 
common to 95. and the preferred to lls., for which the reason 
seems to be a decline in Marconis to 23. The market lately has 
been a dull one, with no particular interest taken in it, and 
since the dividend disappointment, a continuous selling move- 
ment has been on foot. Marconi preferences have eused olf to 
2, und the other Marconi shares are heavy. 

At the meeting of the Edison-Swan Company on. Monday, 
the Chairman practically denied that there was anything in the 
nature of any amalgamation on foot with another company. 
The price of the shares is unchanged at 128. 6d... Metropolitan- 
Vickers preference have been a good spot, with a sharp rise to 
40s., the ordinary improving also at the same time to As.; the 
buying is said to be traceable to Birmingham. Vickers, how- 
ever, have given way a little. and other armament issues, to- 
gether with those of the iron, coal and steel group generally, 
are lower owing to the closing down of various works in the 
country. and to the difficulties presented to traders and work- 
men alike. Babcock & Wilcox have risen to 2 5/16, British 
Insulated are a good market at 32s. 6d., Siemens are better at 
21s. 3d., and Telegraph Constructions have gained 108. at 213. 
Henley’s are unchanged at 30s. The company is making a 
new issue of 250,000 ordinary shares of £} each at Яз. per 
share, to rank for dividend as from January dst this vear, 
but not to participate in the ordinary dividend which will be 
paid for IHA). Applications from shareholders and debenture 
holders of the company will receive preferential consideration. 
It will not be surprising if some of the holders of the existing 
shares were to sell these in order to apply for the new issue. 
General Electric preference are a little better at 188, and the 
ordinary at 24s. 44. English Electric Notes are firm at 941, 
and Westinghouse Brake debenture stock hardened to 06. 


The Eastern Telegraph group has again strengthened, and 
the usual procession of rises is shown in Westerns, Easterns, 
Globe ordinary and Eastern Extensions. Investors on the 
lookout for safety and six per cent, are taking up these stocks, 
with the knowledge that to these advantages is added the 
further benefit of the dividends being paid free of tax on the 
ordinary shares. Great Northern Telegraphs have risen to 211. 
The Anglo-American group is quiet, and there is not much 
doing in other telegraphs or telephones. | 

Tube railway stocks are better, with rises in the three issues 
of the Underground Electric Company and in Metropolitan 
ordinary. The dividend declaration on the latter will be out 
this week. It cannot be said, however, that the railway 
market as а whole is in a satisfactory. state. The claim of 
Mr. J. H. Thomas, on behalf of the workmen, that the latter 
should be given a share in the management of the companies 
is not read as а bull point, and the prices of the steam stocks 
аге disposed to sag. The Underground Companies will an- 
nounce their dividends: on. February 3rd. In the foreign 
group, Brazil Tractions are better at 39, and the preferred 
shares rose to 774. | 

Westminster Electric ordinary have recovered to their par 
price of 5, and County of London preference at 75 regained 
half their loss of last week. City of London ordinary are also 
better at 23s. 134. Canadian General Electric ordinary shares 
at.110 and the preferred at 1014 are both better than they 
have been of late. British Electric Transformer. preference 
rallied to 13s. 9d. British Electric Traction 5 per cent. deben- 
ture stock at 60 is 2 points higher. Adelaide Electric Supply 
preference gave way to 175. No importance need be attached 
to the humorist's effort to connect this with the result of the 
Test matches. The market in rubber shares is stagnant, and 
after their recent premature rush-up, prices of most of the lead- 
ing shares show а tendency to ease off again. 


SHARE LIST OF ELEOTRIOAL COMPANIES. 
Номи ELECTRICITY COMPANIES. 
| Dividend Price 


— Jan. 18. Yield 
1918. 1919. 1991. Rise or fall. p. o. 
Brompton Ordinary.. е „ 8 12 = 810 4 4 
Charing Cross Ordinary jn 4 7 — 10 0 0 
do. do. do. 1 Pre. 4 (4 — 8 8 8 

Chelsea. ee eo ee ee 8 4 — 6 80 

ouy of London - T ee 8 10 53 + 32 81% 9 
o. do. 6 per oent, Pref... ‚6 6 17 = 617 3 

County of London .. ee ork 1 8 1 — 10 18 4 
do. · do.6 percent. Pref, 6 6 1 + ё 716 0 

Kensington Ordinary ee өө 6 1 hd 9 0 6 

London Hlectr ioo eo Nil 9 — 10 0 0 

do. do. 6 per cent. Prel... 6 6 == 10 18 3 

mu mag к Prei. *. A ü 25 = B18 8 

E 0. cent. » ee — 

8, Lame and Fall Mall. 2. 10 13 $7 d 912 0 

Bouth London ee ee [E -5 6 = 9 1 0 

South Metropolitan Pref...  .. 1 1 B — 10 8 8 

Westminster Ordinary .. .. 8 10 5 +h 10 0 0 

; TELEGRAPHS AND TELEPHONES. ö 

Anglo-Am. Tel. Pref. ee өө 6 6 15i xd + 1 1 19 0 

до. f. ee ee ar 14 1сха — 10 0 0 

Chile Telephone 6 Баха -æ © 4 4 

Cuba Sub. Ord. eo oe oe 1 1 6 = 10 7 4 

Eastern Extension 8 10 , 15]ха + i *8 12 8 

Eastern Tel. Ord. .. .. „ 8 10 1544xd +3 696 

Globe Tel. and T. Ord. ., eo В 10 1 + ф *8 13 8 
do. do. Pref. eo ee 6 6 89 — 1 1 3 

Great Northern Tel. ee ee 2 23 204 — 10 14 8 

Indo-European  .. eo „ 18 10 80 — 8 6 8 

Marconi ee os ee ee 95 25 2k = à = 

Oriental Telephone Ота, .. „ 10 12 95, — 5 40 

United R. Plate Tel. „ 8 8 — "6 16 4 

West India and Panama .e „ 18 Nil — Nil 

Western Telegraph. . - eo 8 10 153 + { *6 12 3 

Номи Ras, 

Central London Ord. Assented .. 4 4 —. 946 

Metropolitan .. Vs oe ee l 1 ac +4 6 2 0 

do. Distric .. eo Nil Nil 1 — Nil 

Underground Electric Ordinary Nil Nil 1 +è Nil 

do. do. “A” „ Nil Nü - - 6d. Nil 
do. do. Income .. 6 4 684 41. = 
Кошай Trams, бо, 

Anglo-Arg. Trams, First Pref. ., Nil ы ха — 10 0 0 
do. do. ind Pref. .. Nil N 8 + 1 Nil 
do. do. 5 % Deb. .. b 5 5*3 +2. 817 0 

Brazil Tractions .. ... Nil Nil 3 +1 Nil 

British Columbia Elec. Rly. Pfce, 6 5 55 xd — 9 110 

do. do. Preferred 2 b 64 — - 338989 
do. do. Deferred Ni 8 54 - 11 8 4 
do. do. Deb. .. 4} 4 64 — 1160 

Mexico Trams 5 percent. Bonds... Nil Nil 88 +1 Nil 
do. 6 per сеш. Bonds. Nil Nil 9? — Nil 

Mexican Light Common . Nil Nil 19 — Nil 

do. Pref. 5. Ni Nil 92 = Nil 
do. lst Bonds..  .. Nil Nil +8 Nil 
MANUFACTURING COMPANIES, 

“Babcock & Wilcox .. „ . 5. 15 275 = 16 10 4 
British Aluminium Ord. se „ 10 10 E и 8 6 
British Insulated Ord. .. — .. 123 15 1 +i 9 510 
Callenders 6h Pr А oe ee өө 25 15 1 — ш n 1 

И] el. „о oe 0 0 6 6 — 

Castner Kellner „ 205 175 ae — 119 9 

Crompton Ord.  .. oe eo 10 10 15 9 -9d. 1 14 0 

Edison-Swan ^ : ee 10 10 12/6 — = 
do. do, b por cent. Deb. 5 5 70 — 7 210 

Electric Construction ec ee 10 10 = и 8 6 

Gen. Elec. Prei. „ 6 18 +00. 1465 
do. Ord. ee ee ee 10 10 1 + 92 `8 4 8 

Henley œ. . es ^ „ 95 15 là = 10 0 0 

do. 41 Prel.. .. „ eof 44 43 — 140 

India-Rubber . 26 a ee 10 10 " — — 

Met.-Vickers Pref, se of „„ — 8 2 + i 800 

Biemens Ord... se „„ „, 10 10 12, +4 9 8 9 

Telegraph Con. . 90 90 PAT ^ +4 6118 


* Dividends paid free of Income Tax. 
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THE USE OF BALL BEARINGS IN ELECTRIC MOTORS. 


(COMMUNICATED.) 


Охт а few years ago ball bearings on electric motors 
were almost unknown; to-day their use is a matter of 
general practice. Apart from the realisation of their 
advantages that has resulted from experience, the sud- 
den demand is to a certain extent due to the advances 
that have recently been made 1n the construction of the 
bearings themselves. The fine material used in the 
manufacture of modern ball bearings, and the extreme 
accuracy which' distinguishes the construction of those 
of the highest class, have resulted in an article superior 
to the ring-oiled bearing, not only as regards its co- 
efficient of friction, but also in reliability ; and the last 
argument against the ball bearing has thus been an- 
swered. Modern ball bearings have, in fact, proved to 
add very considerably to the reliability of the motors in 
which they have been incorporated, while greatly in- 
creasing their ‘efficiency and economy. While the suit- 
ability of the ball'bearing for electric motor applications 
is generally accepted by the larger manufacturers in 
this country, there are still some who adhere to the 
policy of fitting ring-oiled or waste-packed bearings, 
particularly in the manufacture of very small or very 
large motors. In most cases, no doubt, the maker is 
deterred from the use of ball bearings by their.initial 
cost, and the consequent necessity of raising the price of 
the motor. With the object of showing that the substitu- 
tion of ball for plain bearings not only justifies the 
extra expense, but actually increases the selling power 
of the motor, the following summary of the advantages 
accruing from such a change has been compiled. 

Cost.—'To begin with, the charge made against the 
ball bearing that it is expensive requires investigation, 
because if a careful estimate of the cost involved in the 
two cases be made, the difference will be found to be 
very slight, if any at all. : 

In the first place, the plain ring-oiled bearing uses 
more material and more costly patterns, and involves 
а considerable amount of labour in scraping the bear- 
ings. The ball-bearing housing, on the other hand, is 
perfectly simple, smaller in size, and no time whatever 
need be spent in the fitting of the bearing, which is a 
self-contained unit; and simply slips into the housing. 
Users will, therefore, be well advised to carry out this 
comparison before making assertions on the subject. 

Maintained Air Gap.—Accuracy and freedom from 
wear are among the most notable features of the ball 
bearing. "The consequent retention of adjustment keeps 
the rotor in the centre of the magnetic field, and permits 
the manufacturer to employ small air-gap clearances 
that would be out of the question in a motor running 
on plain bearings. In induction motors a small air 
тар is of vital importance to the efficiency and power 
factor of the machine. Tt is one of the chief drawbacks 
connected with plain bearings, that after a time they 
Wear down to an extent dependent on loads and con- 
ditions of service. If the wear is allowed to continue, 
the armature will finally come into contact with the pole 
Pieces, and stripping of the armature will probably 
result. With a ball bearing, in which rolling is sub- 
stituted for rubbing friction, wear is negligible, and 
à breakdown such as the above could never occur. 

Improved Commutation.—On direct-current machines 
the ball-bearing feature of lubricant retention is of the 
utmost importance. Ball-bearing housings are sealed 
80 as to prevent the escape of lubricant, and the com- 
mutator is thus kept clean; fouling of the commutator 
* ап accumulation of conducting dust and oil is ren- 
dered. Impossible, and commutation is consequently im- 
Proved. The precision and durability of bearing setting 
also results in better commutation. The resulting free- 
dom from sparks from the commutator is of great im- 
portance in coal mines, flour mills, woodworking shops, 
and wherever combustible dust is met with, since the 
danger of fire or explosion is materially decreased. 

Comparative Efficiency. —On motors їп which the 
shaft is subject principally to torque strains, the bear- 


ing friction forms a comparatively small percentage of 
the power losses. This is the case with direct-coupled 
units, centrifugal pumps, ‘motor-generator sets, &c. 
The bearings have nothing but the weight of the rotor 
to carry, and bearing friction is consequently incon- 
siderable. Where the shaft is subject to bending action, 
however, bearing friction becomes an important con- 
sideration. ‘This is the case with belt- or gear-driven 
motors, whose bearings are subject to severe bending or 
shock strains, especially at the driving end. Self-align- 
ing ball bearings here show a decided saving over plain 
bearings. This will be conceded when it is considered 
that the coefficient of friction in the double-row, self- 
aligning ball bearing is about 0.001, and constant under 
all conditions, whereas the friction in the plain bearing 
may vary according to the intensity of pressure, run- 
ning conditions, and even materials used. А smaller 
motor can frequently be used where ball bearings are 
applied, on account of the reduced starting effort. 

Compactness.—Compactness is usually а consideration 
of some importance in the conditions governing’ the 
industrial use of induction and direct-current motors; 
as & result, manufacturers develop the greatest possible 
horse power from a given size of motor frame. The 
length of the bearings affects the compactness of the 
whole unit to an important degree. Babbited bearings 
are usually designed on the principle of using a bearing 
length of 24 times the diameter of the shaft they sup- 
port. The length of a ball bearing, on the other hand, 
ia usually not more than half the shaft diameter. Sur- 
rounding the ball bearing is the lubricant chamber, 
whose overall length is anything from 4 to 4 shorter 
than the plain bearing for the same motor. As a result, 
the overall length of the whole motor can be reduced by 
from 10 to 27 per cent. by the use of ball bearings. 
When a consideration of floor space or machine arrange- 
ment arises, a ball-bearing motor is thus of considerable 
help in solving the problem. 3 Ar 5 

Simplicity and Cleanliness.—The use of ball bearings 

reduces head construction to absolute simplicity. In- 
stead of oil rings, wicks, waste packing, chains, and 
other devices necessitated by the use of plain bearings, 
ball bearings require no oiling devices whatever. 
Thev do away with the need for constant inspection, 
frequent renewal of lubricant, and occasional rebab- 
biting, and need no other attention than periodical 
lubrication. The latter is necessary at intervals of from 
one week to six months, according to service conditions. 
Cleanliness is assured by fitting the bearing heads with 
sealing grooves, and the danger of goods becoming soiled 
or contaminated by oil is no longer present. | 
_ Gear-driven. Motors.— Wherever a gear drive is em- 
ployed, ball bearings are of particular advantage. If 
gears are to run smoothly and quietly, the proper dis- 
tance between pinion and gear centres must be main- . 
tained. Wear in plain bearings is often responsible for 
noisy, chattering gears, but ball bearings, which show no 
appreciable wear after long service, ensure accurate mesh 
and consequent good service on the part. of the gears. 
Ball bearings are designed for high speeds and heavy 
loads. Their housings are short, and the motor on 
which they are used may be made very compact; Because 
of this compact construction the distance between the 
bearing and the pinion can be decreased, and the over- 
hung load on the bearing proportionately reduced, 

The Lubrication Problem.—Ball bearings offer the 
user of the electric motor the simplest possible solution 
of the lubrication problem. The ball bearings are con- 
tained in simply constructed head brackets which are 
sealed at both sides and by end caps. These end caps 
are fitted close to the motor shaft, and are proof against 
leakage of lubricant as well as against the intrusion of 
moisture, grit, and other foreign substances. The ball 
cage, or retainer, 1s of such construction that the bear- 
ings are open at the sides, and free circulation of the 
lubricant in the ball paths is thus assured. 
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THE DISTRIBUTION OF ELECTRICITY. 


DISCUSSION AT LIVERPOOL. 


AT the eighth ordinary meeting of the LIVERPOOL SUB-CENTRE 
of the NORTH-WESTERN CENTRE of the I. E. E., Мг. W. B. 
Woodhouse's paper on the above subject, which. was ab- 
stracted in our issue of December 3rd, and Mr. R. O. Kapp's 
paper on Some Economie Aspects of e.h.p. Distribution by 
Underground Cable," which was abstracted in our issue of 
December 17th, were discussed together on December 13th. 

Mr. WELBOURN noted that Mr. Kapp took as his basis 33,000 
volts for transmission and 6,000 volts for detail distribution; 
Mr. Woodhouse, on the other hand, took 11,000 volts for his 
detail distribution, and the speaker wondered whether they 
ought not to invite them to discuss what the detail distribu- 
tion should be. He could not help thinking that those gentle- 
men had specific cases in their minds rather than the general 
case, and they were recommending what they found the 
right pressure for their particular case. Mr. Kapp laid it 
down as fundamental that they must have one spare cable, 
but surely that could not be a general rule. If they had a 
cable supply into a consumer's premises one spare cable gave 
a duplicate supply, but if à supply to a sub-station required 
six or eight cables it surely could not be right to have one 
spare cable. With the modern cable at 6,60) volts, the over- 
load capacity would be quite sufficient during the time one 
broken down cable was out of commission. Mr. Kapp said: 
It is very doubtful indeed if engineers will decide in future 
schemes that the advantages otf cable protective gear are 
great enough to justify its cost, but that seemed to him to 
be quite a fundamental difference, and if he understood Mr. 
Woodhouse’s paper on that subject, һе advocuted whole- 
heartedly the necessity for some protective gear, especially 
in those cases where they had an interconnected. network. 
On some of the large networks in this country it had been 
found an absolute sine qua non that they should have instan- 
taneous protective gear so that in the event of a fault between 
phases, or to earth, the line should be automatically discon- 
nected before any synchronous motor could fall out of step. 
Мг. Kapp’s contribution to the subject of cable temperatures 
was one of the most helpful he had seen. Mr. Woodhouse's 
expression for the current-carrying capacity of 11,000-volt 
armoured cable laid direct in the ground was an entirely 
arbitrary expression, and did not convey very much unless 
they were told the continuous copper temperature he was 
considering. ‘The total operating experience of the world 
with 33,000-volt cable was limited to sume 50 miles of cable, 
if his information was correct. It seemed to him rather 
unwise and opposed to British. conservative methods to talk 
of jumping wholesale from 33,000. to 66,000 volts without 
having а great deal more experience, Which could only come 
from extended knowledge of the behaviour of compound dielec- 
trics under continued stress over a period of years under 
operating conditions. 

Mr. J. A. Morton wanted to know how Mr. Kapp arrived 
at his statement that the capital charges on the e.h.t. dis- 
tribution system of а super-power scheme will be comparable 
with the coal bill and may even exceed it.“ He did not think 
such capital charges could ever come near the cost of the 
coal bill; i£ the figure was one-third he thought it would be 
nearer the mark. Later on he said the average charge 
per unit may be as low as about 0.054. or as high as about 
0.22d. to cover the capital charges alone on e.h.t. distribu- 
tion." From his (the speaker's) figures he thought the 
capital charges ought really to be about half what Mr. Карр 
mentioned. The lack of taking feeder loss into account in 
Mr. Kapp's paper made one feel that one would have to 
use the figures, &c., which he put down, very carefully. Mr. 
Woodhouse pointed out that those losses were a very important 
part of the transmission of energy, just as important as the 


capital cost which Mr. Kapp dealt with, and he would prob- | 


ably find that if those losses were taken into account he would 
come to different conclusions on several points. With regard 
to the most economical position of a sub-station," a method 
which was sometimes used was to let Ll, L, L, «c. 
represent the individual loads, and z,, £, z,, &c., and у, y; Va 
&c., represent the distances of those loads from any two fixed 
lines ox and oY at right angles to each other. Then the 


'" sub-station position " was that point which was the dis- 
tance ; 


(г\ Li + гу Ly + V3 IA, Kc.) / d. + I, + L5. &o., (from OX, and) Yi 
LI + ½ Ly t Y; Ly, &c.) / (LI + Ly + Lz, &o.,) from ov, | 
Personally, he thought that method was near enough, and he 
mentioned it because Mr. Kapp said he had not met with 


any other method of doing it except by that ingenious string 


method which was a very good one, and would be very useful. 
Mr. Kapp decided on economical voltage purely from the 
point of view of capital cost. If he had taken the annual total 
costs into consideration. һе would have probably found it 
would pay to use 30,000 volts at a less distance. He thought 
Mr. Kapp had an inkling of that because he mentioned that 
he would be inclined to adopt that.pressure for less distance. 
A rather extraordinary statement, to his mind, was that he 
believed“ that 0.075 cq. in., or some figure near to it, will in 
future become the standard cross section on 6,600-volt net- 
works, with possibly feeders of some smaller cross section 
on the outer fringe of the supply area." For instance, there 


was a distinct saving in capital cost by the use of one . B cable 
instead of two .U75 cables; in one case it was £1.045 per kVA 
per mile laid, and the other £0.93. If the annual IR losses 
had also been taken into account and added to the capital 
cost, the comparison would be still more in favour of the one 
.25 cable. His experience in cables suggested that wherever 
possible they could use one cable up to .3 sq. in. for economy 
rather than two smaller ones, such us suggested by Mr. Kapp. 
Mr. Woodhouse mentioned the fact that ''the load factor 
of the losses was less than that of the load, and that allow- 
ance ought to be made in the cost of the waste energy on 
account of this." Another similar point was that the annual 
charges on the increased size of main to transmit the losses 
ought also to be taken into account. When they took those 
into account they might get the cost of wasted energy in a 
cable 30 per cent. more than the actual cost at the power 
station. Dealing with the economic pressure, he did not 
think there were any simple formule of the Kelvin's law 
pattern which could deal with that question in a simple, 
straightforward way, especially when they were dealing with 
e.h.t. transmission. For overhead lines, Prof. Still gave a 


rough formula for the voltage for lines over 20 miles long, 


and the economic voltage (kV) was 5.5 / miles kW/100. He 
had found that useful for overhead work, but not for under- 
ground cables. Mr. Woodhouse stated that the extra cost 
involved by an increased size of conductor forming part of a 
cable laid direct in the ground did vary in strict proportion 
to the weight of metal. Не (the speaker) did not think that 
was so. For instance, taking a .04 l.t. 3-core and а .25 l. t. 
3-core cable, the metal cost varied as 1: 6.65, while the cost 
of insulation and lead, &c., varied as 1: 2.65, while witn the 
same sizes of 6,000-volt armoured cable the cost of insulation, 
&c., varied as 1: 1.3. It was such things which made it 
difficult to use simple formule for cable work. Mr. Wood- 
house mentioned many modifying influences which spoiled 
the simple beauty of those formule. They took no account 
of the dielectric losses which went on all the time whether 
a cable was carrying a load or not. Those losses might even 
be the governing factor, being very considerable in some cases, 
such as in, say, a ten or 20-mile transmission of 12,000 kW as 
between 30,000 and 60,000 volts, because in that case the di- 
electric loss in a 60,000-volt cable at 40 per cent. I. f. would 
be more than the I'R loss, and although the dielectric losses 
cost less than the IR losses, having 100 per cent. load factor, 
yet when they were taken into account they put a different 
aspect on matters in the case of bulk transmission where heavy 
loads had to be taken over a considerable distance. Another 
point was that the power factor of such e.h.t. cables rose with 
the pressure so that the dielectric losses did not vary as the 
square of the pressure, but as something more. The power 
factor of a 30,000-volt cable would be less than one for 60,000 
volts, though no one knew much about 60,000-volt cable yet. 
Those were points which had to be taken into account, and 
made an important difference in arriving at the most economi- 
cal size and voltage. For bulk supply, he found, working on 
dielectric losses which a cable maker might be expected to 
get, and taking costs of switchgear, &c., into account, that 
generally speaking, if the load was not too great for one cable 
to carry then a 30,000-volt cable was equally if not more 
economical than a 60,000-volt cable up to 20 miles run, and 
the risk was less. One could lose a lot of money in dielectric 
losses. He wished personally that instead of having to qualify 
all those nice equations, someone would invent a high voltage 
d.c. system so that they could apply Kelvin's law in its 
pristine simplicity without any tomfoolery. Mr. Woodhouse 
suggested that by his equations they could ascertain economic 
size and pressure, but his experience was that they could not; 
it was usually only by laborious processes tried upon different 
cables that а man could arrive at what was the economic 
pressure. When they came to really high pressures they had 
to consider other matters besides I?R losses and capital charges 
—they had their transformer losses and the extra risk, a very 
important thing which could not be expressed in £ s. d 
Mr. NissETT said that both papers were particularly appro- 
priate, because a fashion had set in for the concentration of 
large amounts of power into one central station, with con- 
sequent increase of the area supplied from one source, and 
in his opinion it was being rather run to death without count- 
ing the cost or even proper investigation concerning the 
cheapest way in which the district could be supplied. In 
order partly to justify such super-schemes, and to cut the 
capital charges, engineers were calling on the cable makers 
for higher and higher pressures, and were willing to accept 
super-tension cables with a very much lower factor of safety 
than anything yet emploved. A huge experiment was being 
tried and dielectric stresses were being imposed vastly in 
excess of those of which they had any experience. For in- 
stance, taking for comparison a 0.10 sq. in., 3-core cable built 
to B. E. S. specification :— 
3. -V cable had a maximum stress of 834 V per mm. 
6,000-V cable had a maximum stress of 1,348 V per mm. 
11,000-V cable had a maximum stress of 1,753 V per mm. 
Now in the case of super-tension cables not standardised, but 
built to the dielectric thickness commonly employed :— 
22.000- V. cable had a maximum stress of 2.950 V per unn. 
ЗЗ.000-Ү cable had а maximum stress of 3,580 V per mm. 
06,000-V cable had а maximum stress of 6, 150 V per min. 
It might be that with good luck these highly stressed cables 
would be all right, but only years of use could prove if i 
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was so or not. Meanwhile, in any comparison of cost between 
cables working at one pressure or another the difference in the 
safety provided must be kept in mind. Mr. Woodhouse's cable 
cost curves, fig. 1, were totally misleading. In the first place, 
he had used some 1907 prices, while others were up-to-date; 
for even un approximate comparison the three lower curves 
should be lifted from 200 to 200 per cent. in cost. Moreover, 
there was some obvious error in the calculation of them, as 
the higher the pressure the more the cost rose in proportion 
with increase of section, so that the lines should diverge 
from the left of the diagram. The curves could not be straight 
lines, as the cost of laying was included in the price, and 
that was practically a constant quantity whatever the work- 
ing pressure or size of the cables. 1f engineers were willing 
to work the lower-tension cables at the dielectric stress now 
commonly employed in super-tension cables of, say, 33,000 
volts, then only mechanical reasons determined the thickness 
of the dielectrie for all tensiohs up to 11,000 volts. Assuming 
0.05 in. to be the minimum sate insulation thickness, then 
exactly the same cable could be used for any working pressure 
up to 11,000 volts, even allowing for possible surges of a higher 
percentage above the normal in the case of the lower-tension 
cables than in those for super tension. It was not suggested 
that those reduced thicknesses should be worked to in prac- 
tice; money spent on providing a reusonable modicum of 
safety was money well spent, but it seemed that the B.E.S. 
standards were at present unnecessarily generous in the 
matter of insulation thicknesses. If the proposed ‘* super- 
power '' stations serving wide areas were to come into being, 
then in fairness a universal tariff must no longer be used, 
but a rate per unit, increasing with the distance between the 
consumer and the source of supply. "Ihe limiting load on a 
long feeder cable might be determined by quite a short stretch 
of soil that had a high heat resistance or low absorption. If 
cables were to be worked fully up to their maximum allow- 
able temperature, it was necessary to join up lengths of cable 
of much larger section than the normal at points where the 
feeder entered а power or sub-station, because there the 
conditions were not 80 favourable for the dissipation of heat 
and the surrounding temperature was much higher. 

Mr. HoLrrUM asked if it would not be possible to settle 
on the final distribution system and pressure for any particu- 
lar case and maintain them throughout, adopting higher pres- 
sures for generation and transmission as necessary as the 
system expanded. ‘Thus, the first power station might at a 
later stage be rearranged as a sub-station, and so on. He 
asked the authors whether they considered the Thury system 
entirely out of the running for general transmission in this 
country. Turning to Mr. Kapp's paper, he asked whether 
the statement he made with regard to the position ot the 
power house was an argument against super power houses, 
and whether it was considered that undue weight would be 
tiven to considerations of water and coaling facilities and 
к in the end a more expensive system would be put into 
operation, (Mr. Karp: Yes.) Mr. Carrothers's method of 
finding the most economical position of a power station with 
weights and strings was a very good one; the problem could 
Dot be solved theoretically, and the solution given by Mr. 
Morton ‘earlier in the discussion would not give the result 
amed at. Mr. Kapp's method of determining the tempera- 
ture to which a cable rose could very easily be applied in 
practice, but seemed to have some practical objections, as 
опе or two speakers had already hinted. There was, first, 
the cumulative error; each element of the heating curve was 
commenced from where the last one left off, and successive 
errors in the same direction would mount up. Then the 
Initial temperature of the cable would appear to require 


special determination for the starting point of each curve. 


еге was also the variation of the quality of the ground 
Which Mr. Nisbett had mentioned, and, finally, the ignorance 
of the heating time constant. It should be borne in mind 
that the way in which a cable heated up depended not only 
оп the load at the moment and on the time constant, but 
ako on the earlier part of the heating curve. For example, 
Suppose the cable received a 10 deg. rise, the rate at which the 
Immediate subsequent heating took place would depend on 
Whether the initial 10 deg. occurred under heavy load or 
light load, for in the former case the ground round about it 
won have had time to become only slightly warm, while 
in the latter case the ground would be warmed considerably, 
and subsequent heating would consequently be more rapid. 
| sm the majority of cases the load continuously increased step 
У step up to the peak, there would be an accumulation of 
"I". He supposed that the author's method would only he 
applicable in cases where the time constant was fairly long. 

Mr. T. D. CtorHiER. said that, with regard to Mr. Kapp's 
quotation of distribution cost of 0.22d. per kelvin over a dis- 
ance of less than 10 miles; that cost increased with increasing 
"lance against the cost of transmitting an equivalent weight 
of coal by rail which, at 2.24 lb. per kelvin, was only 0.029d. 
per 10 miles, or 0.0584. per 10 miles at 4.48 lb. per kelvin, 
and that decreased with increasing mileage. He doubted the 
strict accuracy of fig. 3. The cost of the intermediate-pressure 
Dun required to supply the hypothetical uniform area 
pe resented by a rectangle, would surely require some cost at 
* Points A and B. Should not that figure be raised upon 
н rectangular base? With regard to the economical limits 
reduc о! Sub-stations at various pressures, assuming the 
b uction from 30,000 volts to the low-tension system could 

made without cost by direct reduction from the 30,000-volt 


* 


cables, the lower rectangle would become a triangle, the 
intermediate system would disappear, and the area repre- 
senting cost would be reduced to exactly one-third of the 
expenditure shown in fig. 3. Then again, by placing three 
sub-stations instead of one, the area could be reduced by 
more than 30 per cent., so that the economical size of a sub- 
station was a matter of first-rate importance. Mr. Kapp’s 
suggestion to use smaller cross sections of copper on а ring 
main on the feeders furthest from the power house would 
hardly be generally commendable, for if the ring main was 
to be used as a duplicate means of supply to all users on the 
ring, it must be contemplated that the section between the 
power house and the first user either way might be discon- 
nected, in which event all users between the furthest point 
and the first user would be supplied through the section 
which it was suggested should be reduced. Ihe temperature 
charts carefully avoided giving any actual temperatures; a 
device which could be made for attachment to underground 
cables at selected points for the purpose of enabling the tem- 
perature of the lead sheath or armour to be kept under observa- 
tion might be of considerable practical use. However crude 
the result, it would be better than no information at all. Mr. 

Woodhouse's diagram of cost for extra-bigh-tension work did 
not include any provision for telephone and pilot cables, and 
must be adjusted for open country work; it would require 
modification for urban work especially if the roadways with 
reinstatement had to be used. The use of 6-core cables for 
30,000-volt underground uninterrupted trunk feeders, with the 
protective devices which could be used with them, seemed . 
eminently suitable. The smaller conductor section appeared 
to give a larger carrying capacity per equivalent cable to 
offset the 60 per cent. or so increase in the bulk of the 
dielectric. 

Dr. E. W. MARCHANT pointed out that Kelvin's law was 
originally laid down to decide which was the most economical 
cable to use for transmitting a given amount of energy from 
one place to another, and his law was based on the fact that 
they wanted to make a total cost of transmitting energy from 
one place to another а minimum, actually that was not the 
right basis to take in working out the most economical work- 
ing current for a cable already laid. If a cable were laid 
in the ground and they wanted to find out what was the 
most economical current to send through it, they could not 
take as a basis that the total cost of transmitting energy 
should be a minimum. The right basis to take was that the 
ratio of the amount of revenue earned by the energy trans- 
mitted to the total cost of sending it along the cable should 
be a maximum. If this basis was taken, the result was not 
in agreement with Kelvin’s law. The most economical section 
was that for which the cost of energy wasted was equal to 
the charge for interest and depreciation on the total cost of 
laying the cable, not to the part of the cost which was pro- 
portional to the area of the conductor, and that, he main- 
tained, was the real and proper economic basis on which the 
most economical current density should be decided; that point 
was not fully appreciated. It was shown many years ago by 
Mr. Russell in a book he wrote, but he had seen little reference 
to it; it was an important point, because Kelvin's law had 
been looked upon as something beyond dispute. 'The formula 
for current-carrying capacity which Mr. Woodhouse had given 
for cables of varying cross section corresponded very closely 
with the figures that had been obtained in the experiments 
made on the heating of buried low-tension cables, and they had 
found that the current that passed through а cable which 
produced а given temperature rise was very nearly propor- 
tional to the square root of its area. That seemed to lead 
fo the conclusion that it would be more economical to trans- 
mit power with а number of small cables rather than with 
a small number of large cables. With reference to Mr. Kapp's 
paper, he fully agreed with the stress that he laid on the 
importance of an economical network lay-out. In Mr. Kapp’s 
tig. 6 the crossing points of the curves, the 6,600- and the 
9U,000-volts, and the crossing point of 11,000 and 30,000 volts, 
corresponded fairly closely to the old rule that the most 
economical pressure for a given distance was about 1,000 volts 
a mile; it was,an interesting coincidence. Regarding Mr. 
Rapp's remark that very little was known about the time 
constants of cables," he hoped the figures and curves given 
in The Heating of Buried Cables Report would provide 
Mr. Kapp with some of the information he required. 

Mr. W. B. WooDHOUSE, in reply, said he was in full agree- 
ment with Mr. Kapp on the question of protective gear. His 
feeling was that the elaborate inter-connecting network such 
as some people imagined was altogether too costly, and the 
proper thing to do was to split up that network into sections, 
[eed those independent sections at а comparatively small 
number of feeding points, and cut down the cost of protec- 
tive gear. Dealing with the equation on cost of cable, he 
could not agree to either of Mr. Nisbett's statements. As to 
showing the present-day costs for the lower-pressure cables 
in fig. 1, he thought it was perhaps better not to confuse them, 
but it was quite easy by proportion to work down from the 
top and put in the curves for 22,000 and 11,000 volts, and 
so forth. Kelvin and Prof. Marchant were both correct, but 
the point of view was different. There came a time when 
they must consider either one or the other, they could not 
consider both together. They had got, somehow or other, to 
cut down the cost of supplying electricity for a wide area; 
as they developed they had to make it correspondingly cheaper. 
Also there was the case of supplying farmers in the country. 
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The farmer was used to being upset ір his ordinary operations 
for a day or a week at а time by the weather, or because the 
threshing machine had not turned up. He did not think the 
farmer minded very much if his supply was cut off for a 
day, he was more or less used to it. Ihe problem of sup- 
plying a farmer was ' were they to duplicate their system, 
or give hun w supply and let him take the risk of its being 
cut off occasionally? From what he knew of farmers, they 
were prepared to take the risk, he thought. Mr. Clothier 
referred to the increment cost. They had got to pay for 
protection somewhere or other; if they put the copper up in 
the air they had to provide the poles to support it and the 
insulators and protection, and all sorts of other things. He 
agreed that they must not go forward too rapidly; it would 
be a disastrous thing if some of the big schemes tumbled to 
pieces because they went ahead too fast. 

Mr. Н. О. КАРР, also replying, explained that the advantages 
of feeder-protective gear would be less strongly emphasised if 
one did not call it protective " gear, which was really a 
misnomer, as it did not come into operation until the cable 
had been damaged. There appeared to be some misapprehen- 
sion as to what Kelvin's law really says. According to that 
law the capital charges of the cost of everything that varied 
with the cross-section should be equal to the cost of losses for 
the most economical current density. In most distribution 
schemes the proposition was not that of laying a single cable 
of which the cross section had to be determined, but that of 
deciding how many cables of a cross section already settled 
had to be laid; therefore, the total cost of cables as well as a 
large proportion of the eost of laying them, depended on the 
cross section, fron which it followed that, rightly applied, Kel- 
vin's law gave far too high a current density for the safe work- 
ing of 6,000-volt cables. Having regard to the greater cost per 
unit of the capital charges on the distribution system in the 
case of very large stations, it would be found that for the 
average conditions in this country, the cheapest electricity 
at the consumers’ terminals was obtainable from power sta- 
tions having an installed capacity in the neighbourhood of 
100,000 kW. In reply to Mr. Clothier, the reason why the 
cross section of copper on a ring main should be reduced at 
parts furthest from the generating station was that at those 
parts the main need never carry more power than tlie demand 
between it and the generating station on one side or the 
other, whereas the cables leaving the generating station must 
allow for the whole of the power to be fed through them 
either clockwise or counter clockwise, so both branches of the 
ring must be able to pass the whole of the load on the ring. 
Mr. Clothier's suggestion of using pyrometers on feeders 
seemed to be well worth following up. 
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WESTERN AUSTRALIAN GOVERNMENT 
TRAMWAYS AND ELECTRICITY SUPPLY. 


ANNUAL REPORT. 


THe statutory annual report of the Commissioner of Railways 
for the year ended June 30th, 1920, covers also the operations 
of the tramway and electricity supply undertakings, and the 
statements of costs are given on identical lines as similar ones 
in this country; they are, therefore, comparable. The case 
under consideration is one in which a modest “ super-power "' 
station Was established by the State to supply power to the 
Governinent tramways, and to supersede the Perth City power 
station (which condition has, however, not yet been fulfilled) 
as well as to supply electricity in. general in. the neighbour- 
hood of the capital of Western Australia. 


TRAMWAY UNDERTAKING. 


The report points out that the tramways were formerly 
controlled by the (а) chief engineer of existing lines (per- 
manent way); (b) electrical superintendent (rolling stock, 
overhead line equipment, repair shops, East Perth power 
house, and electricity supply); and (c) chief traftie manager. 
Soon after Mr. H. Pope took control as Commissioner of Rail- 
ways the department was reorganised, the tramway and 
electricity supply undertakings being placed under the man- 
avement of Mr. W. II. Taylor (formerly electrical superinten- 
dent), and the results have fully justifed the rearrangement. 

The financial result of the vear's working was, after paying 
interest on capital invested (£28,223), a profit of £10,106, repre- 
senting a return of 1.653. per cent. on the capital invested. 

This profit compares with a loss of £4046 in the preceding 
vear. ‘The earnings for the year (£187,951) show an increase 
of 453.922. А total of 19,175,113. passengers was carried, 
representing an increase of 1.708.236. The operations for the 
year under review show a marked advance on the preceding 
vear, Which was seriously affected by the industrial trouble 
and the influenza epidemic. It is estimated that revenue to 
the extent of £21,600 was lost through these causes. Allow- 
ing for this, an amount of £32322 is due to increased. trathe 
compared with the year 1015-19, 

The working expenses (£149,652). include an amount of 
£10,000) transferred. to ‘belated repairs suspense account,“ 
and the payment of £5.473 to local authorities on account of 
the.3 per cent. contribution. The expenditure shows an in- 
crease of £55,594, although the cost per car mile is 0.164, less 
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than in the preceding year, which does not, however, afford 
a proper basis for comparison, for the reason that the system 
was closed down from December 215, 1915, to February ТШ 
1919. On this account, the expenditure was considerably less 
than it would have been under normal conditions. | 

During the year 2,530,720 car miles were run, an increase 
of 672,398 miles, equivalent to 36.18 per cent. The earnings 
per ear mile were l7.53d., or an increase of 0.52d., and the 
number of passengers per car mile increased by 0.31. 

On June 30th last the system operated consisted of 97 miles 
204 chains of route mileage. No additions to the system were 
made during the year. | 

The duplication of certain sections of the track will be 
undertaken as soon as the electric welding plant (which has 
been on order for some time) comes to hand. In the past the 
rail joints have been thermit welded, but it has been decided 
to adopt the electric welding prótess, in accordance with the 
latest practice. It is expected that substantial economy will 
be effected by this means. | 

The condition of certain sections of the track will neces- 
sitate relaving at the earliest opportunity. Twenty additional 
bogie cars, each having 92 seats, are to be built in the Midland 
Junction workshops, and à complete scheme of tramway 
extensions, providing for the requirements of the city and 
suburban area, covering both immediate and future needs. 


with estimates of the costs of the individual works, has been 
prepared. 


On June Ist last the fare system applying on the tramways 
was revised, and the cash sectional fare system—based on one 
penny sections—was introduced. All concession tickets, in- 
cluding workers’ return tickets and transfers, were abolished. 
Workers now pay one penny on the morning journey and full 
fare on return, in lieu of full fare in the morning with a 
ticket entitling them to free return at any time of the day. 
One of the features of the net result has been the reduction 
from twenty to five only, as a maximum, of the number of 
different chits and tickets handled by conductors and others 
of the staff. In addition to the saving in cost of printing, this 
has simplified the work of the conductors, and reduced the 
clerical work considerably. The new system is working satis- 
factorily, and gives every indication of leading to increased 
business, as short-distance passengers who formerly walked 
in preference to paying the 3d. fare, are now using the cars. 


ELECTRICITY SUPPLY. 


The past year has been one of marked progress for this 
undertaking, and in view of the fact that the output from 
the plant only commenced in December, 1916, the result which 
has been attained is very gratifying. The rapidly increasing 
sales of energy, and the nature of the prospective new business, 
indicate that the concern is fulfilling the purpose for which 
it was established, i.e., an assured and ample supply of power, 
ut a cheap rate, to encourage the establishment of secondary 
industries within the State. | 

The sale of energy during the year totalled 18,446,896 units, 
an increase of 5,024,818 units over the preceding year; the 
average selling price was 0.8694. per unit. The earnings 
amounted to £66,552, an increase of £19,945. 

The operating expenses were £43,163, an increase of 414.862. 
The price of the small " native coal used was increased from 
Gs. lid. to 9s, 6d. at the pit's mouth, and applied throughout 
the year; this item represents 75 per cent. of the operating 
costs, and of the increased operating expenses (£14,562), an 
amount of £11,029 1s in the fuel account. 

The financial result of the year's operations was, after pay- 
ing interest on capital invested (£19,643), a profit. of £4,046; 
45,806 was, however, transferred to “ antiquation suspense 
account," and after allowing for this the result was a loss of 
£1,550 on the year's operations. Compared. with the preced- 
ing year, wherein the loss was £5,722, this result must be 
regarded as satisfactory. | 

The complete installation of the switchgear under the 
original contract has been practically completed; the switch- 
gear at the power house for the Fremantle and Midland 
Junction transmission lines is also complete. There is now 
an entirely duplicate supply to each of these districts. The 
boiler house efficiency has received much consideration during 
the year, in view of the increasing cost of fuel, to enable the 
poorer grade coal to be burnt economically. For the purpose 
of enabling © dul ” coal to be used, a Sandford-Riley multiple 
retort stoker is to be fitted to one of the existing boilers. dt 
is considered that substantial economies will be possible by the 
adoption of these stokers. 

The distribution system has operated satisfactorily through- 
out the vear. Considerable improvements have been made 
to the outdoor switching arrangements, to ensure continuity 
of supply. and the change over to the Government system һу 
the Perth City Council is expected to be effected shortly. 
AA transmission line has been taken out to Keswick, to 
provide a supply at that point, as well as to Gosnells and the 
surrounding districts. In addition to ordinary industrial estab- 
lishinents, there are large possibilities in the utilisation of 
electric power for the treatment of minerals, such as iron. 
lead, and copper. This aspect has been receiving consideration, 
and the question has been gone into somewhat fully. It as 
hoped that something tangible may be done in this respect. 

With regard to plant extensions, the followin 
been accepted: Messrs. G. X. Parsons & Co.. 
turbo alternator and condensing plant, Ке. 


g tenders have 
one 7. M. kW 


Messrs. Babcock 


-- — — 
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and Wileox, Ltd., two boilers, economiser, fan, chimney, &c. 
The turbine embodies the new form of blading, which ensures 
low steam consumption. The new boilers will be fitted with 
Sandford-Riley stokers. It is hoped. that circumstances will 
permit of this plant being promptly delivered, as it is desired 
to have it installed in time for next winter's load. a 
Turning to the technical statistics, the plant capacity is 
12200 kW; the maximum load 6,600 kW, an increase of 700 
kW; and load factor 36.65 per cent., an increase of 6.09 per 
cent. The units sold numbered: tramways 5,535,977, an 1п- 
creaso of 1,700,236; Perth City Council 6,119,590, an increase 
of 1,036,301; a.c. bulk supplies 6,791,399, ап increase of 
160,191. The coal burnt per kWh was 3.8 lb., a decrease 
of 0.1 lb.; its energy value (B.th.u.) was 2.64 kWh and the 
amount used was 31,978 tons, an increase of 8,602 tons. 


: х ` 1 А e 


EXPORTS AND IMPORTS OF ELECTRICAL 
GOODS FOR DECEMBER, 1920. | 


In the aggregate there is little difference between the returns for 
December and those for the previous month. Exports fell £9,958, 
or about 6 of 1 per cent. Decreases occurred in the figures for the 
export of unenumerated goods, insulated wire, glow lampe, 
batteries, meters, other motors and generators,” electrical 
machinery (unenumerated), and switchboarde. The total figures 
were kept level by large increases in the export of telegraph and 
telephone cable and material. This class showed an increase of 
$381,644—or approximately 88 per cent. on November's figures. 

Imports rose £33,135, the principal items of increase being the 
u unenumersted " goods and apparatus and telegraph and telephone 
instruments. : 

however, were £10,476 higher than in the previous 
month, an increase of 56 per ont. „ 
VALUES OF ELECTRICAL EXPORTS AND IMPORTS FOR 
| |». DECEMBER, 1920. 


Exports. Imports. Re-exports. 
Electrical goods and apparatus £244,543 £132,624 £9,378 
(unenumerated) | 
Insulated wire ... xus ТР 313,350 14,351 — 
Glow lamps be. ы Сн 26,461 12,286 2, 958 
Ато lamps and parta ... а 4,742 9,107 15 
terie ... aes -— ose 75,932 13,162 — 
Meters. iis Р баа 29,888 15.468 2,049 
Carbonng?n а e 29,288 18,304 100 
Electrical machinery : — 
Railway and tramway motors ... 15,127 = хы 
Other motors and generators ... 191,964 — — 
Electrical machinery  (unenu- 121,609 146,822 5,281 
merated) 
Switchboards (not telegraph or 18,860 8,668 — 
telephone) | 
Telegraph and telephone cable 
and material i | 
Telegraph and telephone wire 125,079 6,319 1,215 
and cable (not submarine) | 
Submarine telegraph апа tele- 326,295 — — 
phone cable 
Telegraph and telephone instru- 150,844 52,037 7,426 
Tents and apparatus 


Totals... .. $1,668,982 £429,098 £29,022 


Below we give comparative figures of tbe values ofelectrical exports 
for 1919 and 1920, taken from tbe latest B o. T. returns. 


ELECTRICAL ExPORTS FOR 1919 AND 1920. 


f 1919. 1920. Ine. or dee 
Electrical goods .. £1,331.844 £2,117,453 + £785.609 
Insulated wire .. 1,906.731 3.797.810 + 1,890579 
Glow lamp. 149,907 319382 + 169.475 
Arc lamps and parts 18,514 36057 + 17.543 
Batteries КЕ 435.332 627,584 + 192.252 
Meters. . 239.848 395491 + 166,573 
Electrical machinery 1.952.528 2,794,099 + 841.571 
Carbonn ... 12,801 149,757 + 136.956 
Teleg. & telep. material 1,563,644 4,043,390 + 2,479,746 
and apparatus, — — — 

Totals ... . 27,611,149 214,281,453 + £6,670,304 
Ee ED 
a 

British Engineering Standards for Argentina. — А 


special correspondent of the Times Trade Supplement of Jan. 8th 
drew attention to the desirability of standardisation, to reduce the 
cost of manufactured goods. For this purpose 9 Committee was 
formed in Buenos Aires, and was affiliated to the British Chamber 
of Commerce in that city ; the Committee has drawn up new metric 
standards for steel beams, angles, and channels, which, it is 
claimed, are superior tọ the local or “ Continental standards,” 
combining strength, lightness, and even metric sizes. It is pointed 
out that those working on the spot are constantly meeting with cases 
which show the urgent need for standard types when important 
contracts are at stake. Various other subjects are being examined 
by the Committee, including electrical plant of all Kinds. 


THE ELECTRICAL REVIEW. 


ELECTRICITY SUPPLY IN N.E. LONDON. 


A Cor of the report on the future development of electricity 
supply in the eastern districts of Greater London north of the 
river Thames, which has been submitted by Mr. E. M. Lacey, 
M. I. E. E., consulting engineer, to the Electricity Committees 
of the county borough of West Наш and the metropolitan 
borough of Poplar, has just reached us. It is dated May 12th, 
1920, and an abstract of a preliminary report dated March 
Ysth, 1919, has already been published.“ Mr. Bruce Dawson, 
F.R.LD.A., and Mr. W. M. Selvey, M. I. E. E., assisted in 
the preparation of the report, and both would collaborate with 
Mr. Lacey so far as regards any further work which may 
arise in connection. with the scheme he has recommended. 
The report is an extensive one and is divided into two parts, 
viz., Part.1: Administrative scheme for Greater London, and 
Part 2: Electricity supply in north-east London, with appen- 
dices, maps, and plans. The chief reconanendations of the 
report аге :— E bos d 8 

Part L—The area primarily considered for the administrative 


scheme proposed in this report 1s that known as Greater Lon- 


don and certain distriets adjacent thereto. In order to achieve 
the object of the Electricity (Supply) Bill, 1919, main generat- | 
ing stations should be erected on selected sites adjacent to the 
river ‘Thames, and should be operated in conjunction with Ше. 
more efficient of the existing generating stations. The new 
main generating stations should be designed for an a.c., three- 
phase supply and a frequency of 50 cycles per second. An 
electricity authority for Greater London should be constituted 
to exercise supreme control of the incidence and extent of 
all capital expenditure and over all such works, matters and 
things as may be necessary from time to time to secure the 
effective co-ordination of the electricity undertakings of Greater 
London and the most economical production and supply of 
electricity. In order to avoid the evils of over-centralisation 
and to secure the co-operation and valuable local knowledge 
of the existing organisations and their executive officers, the 
Electricity Authority should delegate to Divisional Boards 
all executive functions; for the technical guidance of 
each Divisional Board an Advisory Committee consist- 
ing of engineers of the existing undertakings should 
be appointed. The Electricity Authority should confine 
itself to broad principles and financial policy, and 
should delegate to the Divisional Boards all technical functions, 
which would be exercised under the technical guidance 
of the Advisory Committees. The engineers of the existing 
undertakings should suffer no loss of status by reason of the 
proposed amalgamation, and it must be recognised that 
the success of any joint scheme will always depend upon the 
geal and enterprise of the principal technical and executive 
officers, and the organisation should be sufficiently flexible to 
obtain the assistance and advice of consultants. In the event 
of differences arising there should be the following rights of 


. appeal: (a) By Divisional Boards to the Electricity Commis— 


sioners as to the decisions or directions of the Electricity 
Authority. (b) By authorised distributors to the Electricity 
Authority, and finally to the Electricity Commissioners, as to 
the decisions of the Divisional Doards. (c) By large consumers 
to the Electricity Authority, and finally to the Electricity 
Commissioners, as to the terms and conditions of a Divisional 
Board for electricity supply. (d) By ordinary consumers to the 
Divisional Board concerned as to the terms and conditions of 
the authorised distributor. | 

A comprehensive administrative scheme for Greater London 
should. provide for the friendly co-operation of company-owned 
electricity undertakings, and one way to secure this would be 
for the Electricity Authority or the Divisional Boards to take 
on lease the existing generating stations of the companies, for 
the remaining period of their tenures. Municipal credit should 
be utilised to the fulkest extent possible, by the guarantee of 
stock or otherwise. in order to raise the capital required on 
the most advantageous terms. No direct profits should be 
made by Divisional Boards on supplies to authorised distribu- 
tors, but a limited profit might be made on direct supphes to 
railways or large consumers. 

Part IL.—The aim of the scheme formulated above is to 
provide an Electricity Authority as being most conducive to 
convenience of administration and to the efficiency and 
economy of the supply of electricity in the whole of Greater 
London and the contiguous areas. The application of this 
scheme to North-East London, in which the Corporations of 
West Ham and Poplar are more particularly concerned, has 
now to be considered. 

The proposed field of supply extends from Grays Thurrock 
on the east. to Shoreditch on the west. and from the river 
Thames on the south, to the boundary of Greater London on 
the north. It is by far the most important industrial area 
of Greater London, and with the unimportant exceptions of 
a few outlving districts, viz., Chingford, Orsett, Romford, 
Tilbury, and Waltham Holy Cross, the powers to supply 
electricity are in the hands of local authorities. comprising 
the metropolitan boroughs of Bethnal Green, Hackney, Poplar, 
Shoreditch, Stepney, Stoke Newington, and Woolwich; the 
county boroughs of East Ham and West Ham: and the urban 
districts of Barking, Grays Thurrock, Ilford, Leyton, and 
Walthamstow. The inclusion of Woolwich, which hes both 
north and south of the river Thames, presents no engineering 
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difficulties, there being & tunnel under the river which can 
be utilised for inter-connection or transmission mains. With 
regard to certain contiguous areas, such as the metro- 
politan boroughs of Islington, Hampstead, St. Maryle- 
bone, and St. Pancras, the prospective business in North-East 
London alone is more than sutlicient to justify the initiation 
of a scheme of considerable magnitude, and although these 
contiguous areas might well be included, there is for the 
time being no urgent necessity to do so. 

The population of the district which is considered in this 
scheme is 1,873,699. 'The present consumption of electricity 
exceeds 165,000.000 units per annum, being less than 100 units 
. per head of the population, which is considerably above the 
uverage for the whole of London. That this consumption 
will be increased largely in the future cannot be disputed, 
more particularly having regard to the future requirements 
for railway traction. It does not seem unreasonable to assume 
that post within six or seven years, the units consumed 
will be at least 900 per head of the population, or about 
374,000,000 per annum. 

The most effective policy of development would be to com- 
plete the inter-connection of existing generating stations, to 
close down inefficient generating stations, and to concentrate 
in one main generating station all the plant necessary to meet 
progressive needs, such station to be operated in conjunction 
with the more efficient of the existing generating stations, 
the latter remaining in being for so long only as the actual 
results show that they are for the general good of the co- 
ordinated system. | 

A frequency of 50 should be the standard for the whole 
of London; there is now no reason why rotary transformers of 
this frequency should not operate perfectly satisfactorily for 
railway supplies. In the proposed area the total plant capacity 
is about 98,000 kW, there being some 42,000 kW of smail and 
inefficient sets and 56,000 kW of reasonably efficient ones, 
comprising steam-turbine-driven alternators of from 1,500 up 
to 6,000 kW each. In addition there are some 36,000 kW on 
order, and it niay be taken that by the winter of 1921-22 
there will be installed a total of at least 92,000 kW of etficient 
and fairly efficient plant which, having regard to the inter- 
connection of the Poplar, Shoreditch, Stepney, and West Ham 
generating stations, should be sufficient to assure the main- 
tenance of the supplv, up to a maximum demand of about 
00,000 kW. Some of the stations, and more particularly 
Barking, East Ham, llford, and Leyton, are uneconomical, 
and the progressive needs of the areas they supply could be 
better met by a system of interconnected transinission mains 
linking them up to the West Ham, Poplar, Stepney, Hackney, 
and Walthamstow generating stations. Other stations, such 
as Poplar, are restricted by the limitations of the existing sites. 
Considerable extensions comprising three 10,000-kW sets for 
West Ham and Stepney, and 6,000 kW for Poplar have been 
put in hand with the approval of the Electricity Commis- 
sioners, but these will only meet the more immediate needs. 
Finally, none of the ке stations of the undertakers 
could be economically extended to accommodate the large 
units of plant which will be required to meet the progressive 
demands of North-East London. 

The maximum demand on the feeders of the fourteen exist- 
ing undertakings is 61,942 kW, and the load factors of the 
larger of the existing stations vary from 26 to 47 per cent. 
The total units sent out from the several stations may be 
taken as approximately 171,510,000. In order to arrive at the 
present maximum demand, if the existing stations were co- 
ordinated and operated as one system, it is necessary to take 
into account. the diversitv of the several demands; and if 
this factor be 1.2, the coincident maximum demand would 
be 51,000, with a resultant load factor of 36 per cent. 

The estimated demand is 105,800 kW for the year ending 
March, 1924. This increase in the maximum demand of 
nearly 44,000 kW in five years is a little more than 10 per 
cent, per annum, and does not include the railway demand 
for traction purposes, which is almost certain to come, if 
not by the year 1924, then very shortly after, and it would 
be wise to provide for demands for all purposes aggregating 
not less than 125,000 kW by the year 1924-25 particularly 
having regard to the probable electrification of the railways 
in the district. The above total will be reduced by the 
diversity of demand, when the whole system is co-ordinated, 
and taking this factor as 1.25 for the increased demand, the 
operating plant required will be 100,000 kW which, on a 
40 per cent. load factor, would represent an output of 
350.000 units sent out per annum, or about 158 units sold 
per head of the population served. In order to meet the 
anticipated demand additional plant will be required in the 
immediate future for a further operating capacity of 34,000 KW. 

An increase of the population of the district to 2.000, 000. 
and a probable consumption of 200 units per head in the next 
decade, cannot be regarded as unduly optimistic. In order 
to provide for such а demand, the total units annuallv sent 
out from the coinbined stations, would be about 460,000,000 
which, with a 40 per cent. load factor, would represent a 
coincident) maximum demand of about 130,000 kW. The 
existing generating stations will provide for a maximum de- 
mand of 66,000 kW and, therefore, the main station would 
have to be designed for a minimum operating capacitv of 
64.000 kW. This demand would justify the provision of an 
Initial main station, designed for a total plant capacity of 
not less than 100,000 kW, comprising five sets of 


90,000 kW each. At the same time, regard should be given 
to the progressive needs for electricity during the next 
generation, and the station should be designed on a 
selected site where an ultimate plant capacity of not less than 
400,000 kW could be installed. 


The site which appears best to meet the essential require- 
ments is situated to the east of and adjacent to Dagenham 
Dock. In extent it is some 170 acres, of which 52 acres are 
made up land and suitable for building. Within about two 
hundred yards are sidings from the London, Tilbury, and 
Southend Railway, and a well-equipped coaling pier, which 
will accommodate vessels up to 5,000 tons at all states of the 
tides, and the unmade ground would be used for the deposit 
of ashes. | ИШЕ 

The main plant would consist of 20 water-tube boilers and 
five turbine-driven alternators. The boilers would be inde- 
pendent units, consisting of boiler, superheater, economiser, 
and mechanical stoker, with forced and induced draught, and 
would be designed for a working pressure of 320 lb. per 
sq. in., with a total steam temperature of 700 deg. F. The 
turbine-driven alternators would be designed for a continuous 
output of 20,000 kW at 0.8 power factor, the current being 
three-phase and 50 cycles, generated at a pressure of 6.600 
volts. The latter would be increased to 33,000 V by means 
of step-up transformers, and all switchgear would be de- 
signed with a view to an ultimate station capacity of 400,000 
kW. An auxiliary turbine-driven alternator would be pro- 
vided for operating the circulating water pumps, the forced 
and induced draught apparatus, and other auxiliaries in cases 
of emergency; but under ordinary working conditions, all 
such auxiliaries would be operated by the main plant. 

The total cost of the generating station would be £2,500,000, 
but the progressive needs will probably be met by the initial 
provision of 60,000 kW of plant. 

The transmission mains would be designed for a working 
pressure of 33,000 V, three-phase, 50 cycles. They would 


` pe б-соге, paper-insulated, lead-covered, and steel armoured 


cables laid solid in a suitable compound. Subject to way- 
leaves being obtained, some of the mains would be carried 
overhead on steel masts to the northern outfall sewer of 
the London County Council, which would be utilised to the 
fullest possible extent in order to reduce the use of public 
roads to а minimum. From the sub-stations a subsidiary 
svstem of transmission mains would supply the various autho- 
rised undertakers. The total cost of the transmission system 
for a maximum demand of 72,000 kW will be 41, 110,000. 
Considerable progress has recently been made in the manu- 
facture of cables up to 66,000 volts and, provided satis- 
factory guarantees can be obtained from the makers, the above 
estimate could be reduced by well over £200,000. In the 
beginning it would in all probability be sufficient to arrange 
for the transmission of (a) about 20,000 kW to a point suitably 
situated for a supply to West Ham, Poplar, Stepney, Shore- 
ditch, and Woolwich, and (b) about 15,000 kW to a point 
suitably situated for a supply to Hackney, Walthamstow, 
Leyton, and Ilford. A subsidiary system of transmission 
mains would also be required for inter-connecting the several 
existing generating stations. The cost of the initial scheme 
would be approximately £600,000. The cost of the energy 
delivered from the initial main station would be 0.7684. per 
unit. ME 

It is probable that some considerable time may elapse before 
a voluntary scheme for the establishment of а Greater London 
Electricity Authority, in accordance with the provisions of 
the Electricity (Supply) Act, 1919, is finally agreed to. How- 
ever, these questions need not delay the initiation of a scheme 
for North-East London, provided the Electricity Commis- 
sioners approve the general principles of the administrative 
scheme submitted in the preceding part of this report, i. e., 
that there should ultimately be one electricity authority for 
the whole of Greater Lendon. Subject to the above, the 
Corporations of West Ham and Poplar, in association with 
the other twelve locul authorities owning electricity under- 
takings in North-East London, could proceed forthwith with 


a Joint scheme for the reorganisation of their existing generat- 


ing stations and the provision of a main generating station to 
meet their progressive needs. There would be no difficulties 
so far as regards the participation or co-operation of under- 
takings owned by companies, because there is none of any 
importance in the whole of the proposed area, and so far as 
regards finance the fourteen local authorities have vested in 
them powers to raise money for electricity purposes on the 
security of their rates, being in this respect in a better position 
than an electricity authority established under the provisions 
of the Electricity (Supply) Act, 1919. The approval of the 
proposed procedure by the Electricity Commissioners would, 
of course, be required, and this couid be applied for under 
Clause 19 of the Electricity (Supply) Act, 1919. | 

Until some administrative scheme is approved by the Elec- 
tricity Commissioners it would be necessary for the existing 
authorised undertakers to enter into arrangements for such 
an organisation as would best control the proposed joint elec- 
tricity undertaking and which could, when the time arrived. 
be merged in a general administrative scheme for Greater 
London. Following the principles of the administrative 
scheme formulated m the first part of this report. the forma- 
tion of a Joint Board is recommended, which would deal with 
all administrative and executive work, and the appointment 
of an advisory committee of engineers, which would be respon- 
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sible for the joint operation of the whole of the existing 
generating stations in the manner best calculated to obtain 
the most economical production of electricity. | 

The basis of the representation on the proposed board should 
80 far as possible be in accordance with the provisions of the 
Electricity (Supply) Act, 1919, as follows: For authorised 
distributors, one representative in any area for every 75,000 
of population. For authorised undertakers owning generating 
stations, one representative per 10 million units output in 
excess of two millions pc. annum. For the consumers, two 
representatives to be appointed by an association of con- 
sumers to be formed for the purpose, and for labour, two 
representatives to be appointed by agreement between the 
recognised trade unions in the area controlled by the. Joint 
Board, which would give a total of 60 representatives. 


A JOINT ELECTRICITY AUTHORITY. | 


Tue West RiDING (AIRE AND CALDER) SCHEME. 


Mur follows is an abstract of the draft scheme (which is 
signed by Sir Robert Fox, town clerk to the City of Leeds, 
Mr. €. N, Hefford being engineer and manager of the elec- 
tricity department) which has been submitted to the Electricity 
Commissioners by the Leeds Corporation for the constitution 
of a Joint Electricity Authority for the provisionally delimited 
West Riding (Aire and Calder) Electricity District.“ Follow- 


ing our usual practice only those points ure dealt with here- - 


under whereon the scheme differs from those of which outlines 
have already been published.! | 

The scheme із divided into three parts, viz., administration, 
technical, and financial. It provides that the Electricity Autho- 
rity shall consist of 19 members and shall be representative 


of: (a) All authorised undertakers and distributors within the 


district, and (b) all local authorities having the right to pur- 
chase the whole or any part of the undertaking of any 
authorised undertakers within the district, and such local 
authorities and companies shall be entitled to one vote for 
every 60,000 units supplied during the last preceding financial 
year, provided always that each local authority with purchase 
rights shall be entitled to one vote for every 60,000 units 
supplied within its area by the authorised distributors. 

the Electricity Authority may at any time after the expira- 
tion of 42 years from the date of coming into operation of 
this scheme, give notice in writing to the Yorkshire Electric 
Power Co. requiring it to sell its undertaking to the Elec- 
tricity Authority upon the terms set out in Section 2 of the 
Electric Lighting Act, 1888. | | 

The Electricity Authority, when fcrmed, will proceed in 
stages to interlink generating stations in the area to a control 
station which it is suggested should be installed in the existing 
generating station at Morley (now in process of being shut 
down). The stations to be interlinked will be those at Leeds, 
Bradford, Batley, Thornhill, and Wakefield, with extensions 
from Bradford to Shipley and Keighley, from Wakefield to 
Barnsley, und from Batley to Dewsbury. At a later date the 
linking up system to Morley will be extended to embrace 
Halifax and Huddersfield, and still later to connect to the 
proposed third capital station at Knottingley. 
„The system of supply to be adopted will be three-phase a.c., 
50 periods. The main transmission pressure is to be 33,000 
V, stepped up from a generating pressure of 6,600 V. It 
1$ probable that the transmission pressure between Morley 
and Knottingley will be 66,000 V. Intermediate pressures 
of 6.600 and 11,000 V will be utilised in certain cases to 
take advantage of existing cable networks. The proposed 
transmission mains to be laid during the first few years will 
Consist of 17. 3-core cables each 0.2 sq. in. in section, and the 
extensions will consist of eight of the same type. Ultimately, 
it 18 estimated that 55 3-core 0.2 sq. in. cables will be laid to 
eal with the load of the area in 1935, and that the extensions 
of this network will consist of eleven cables of the same type, 

It is proposed that a new capital generating station 
shall be installed in Leeds on the banks of the Aire near 

uth Accommodation Road, generating electricity at a pres- 
sure of 6,600 V, 3-phase, 50 periods, which is to be stepped 
up by suitable transformers to 33,000 volts for main transmis- 
son; that a second capital station be constructed at 
Wakefield to be sufficiently in commission by 1930; and that a 
third “ capital station be constructed at Knottingley, with 
adequate boiler plant, to be sufficiently in commission by 
IX9. The ultimate capacities of these three stations to be: 
Leeds, віх 95,000-k W generators, with adequate boiler plant. 
Wakefield, six 25,000-kW generators, with adequate boiler 
plant. Knottingley, eight 35,000-kW sets. Suitable capacity 
in transformers will have to be provided at the various generat- 
Ing stations linked up, and it is proposed to install units 
Varying from -2,500 to 10,000 kVA. in accordance with the 
requirements of individual cases. The following extensions 
of plant In connection with main generating stations in the 
area are in course of construction: Leeds, one 12,000-kW set. 
Bradford, one -12,000-kW | set. Halifax, one 10,000-kW вей. 
Thornhill (Yorkshire Electric Power Co.), three 10,000-kW 


* Etec. Rev., June 95th, 1990, p. 815. 


+ Euc, Rev., December 24th, 1920, p. 809; January "th, 


рр. 4 and 10, and 14th, p. 61. 


sets. Theré will still be space available for installing one 
more 12,000-kW set at Leeds. | 

Until the first capital station is in commission, all 
existing stations will be required, but when the capital 
station at Leeds is sufficiently advanced to give an output 
continuously of 50,000 kW, the stations at Batley, Wakefield, 
and Barnsley can be completely shut down and in addition 
during the summer, the stations at Keighley, Shipley, an 
Dewsbury will cease to operate. Also in the summer time the 
amount of power generated by Bradford, Halifax, Hudders- 
field, Leeds, and Thornhill will be considerably reduced. The 
total of the maximum loads of the eleven generating autho- 
rities concerned is at the present time 105,000 kW, and it is 
anticipated that in five years’ time this will increase to 180,000 
kW. There is installed at present in the area approximately 
188,000 kW of engine-room plant and 150,000 kW of boiler 
plant capable, when reasonable spare plant is deducted, of 
dealing with a load of 120,000 kW. In five years’ time it is 
estimated that the ultimate capacity of existing power stations 
in the area with regard to boiler plant will be 205,000 kW, 
which, allowing for reasonable spare capacity, will deal with 
165,000 kW, indicating a definite shortage by that date of 
at least 15,000 kW, assuming all the plant in the area to be 
in a fit condition for use. | 

It is proposed that the Ministry of Transport should proceed 
forthwith with the erection and equipment of the first section 
of the capital station at Leeds. The scheme will not be 
capable of providing for railway requirements until the second 
'* capital " station is in commission, but tramway requirements 
can be dealt with when the first capital station is in 
commission. mE 

The Minister of Transport shall, in pursuance of the Act, 
erect the necessary capital stations and provide and lay all 
transmission mains for the interlinking of generating stations, 
including the proposed capital stations and the Yorkshire 
Electric Power Co., and also such additional transmission: 
mains as may be necessary for supplying electricity to all 
authorised distributors, and shall provide such working capital 
as may be necessary in connection with the operation of the 
said capital stations and the administration of the Electricity 
Authority, and all such capital stations and mains shall vest 
in the Electricity Authority within the period prescribed by 
the Act, and the amount so expended by the Minister of 
Transport, together with interest at the rate of £6 per cent. 
per annum, shall be repaid by the Electricity Authority out 
of the net revenue derived from the working of such capital 
stations after payment of all outgoings and expenses, including 
the costs and expenses of the administration of the Electricity 
Authority. j : 

The reserve fund may. be applied in providing. for :— 
_(a) Any deficiency in the income of the Electricity Autho- 


rity. | 
(b) Any extraordinary claim or demand which may be made 
at any time against the Electricity Authority. | 
(c) Depreciation and renewal of plant. | 
(d) Reducing the capital moneys borrowed by the Electricity 


Authority. 


Electrical Supplies in South Africa.—The S.A. Mining 
and Engineering Journal, in its issue for December 11th, 1920, gays: 
There is no improvement to report, business being very quiet in 
town and along the Reef. Prices generally remain very firm, but 
lamps. which are again becoming scarce, have inoreased in price 
about 10 per oent., and are now selling retail at from 27s. to 368. 
This increase affects only existing stocks, as in view of a 124 per 
cent. advance in home prices, owing to dearer raw materials, future 
consignments will be higher. Gas-filled lamps are also very 
scarce, but the price has not yet been raised here, although the 
home quotation js considerably higher. All lines of materials 
generally are arriving freely. The fact is being emphasised that 
Germany is coming into our market with wares at prices oon- 
siderably below English quotations, varying from 40 per cent. to 
75 per cent. Of course, Holland draws a great deal on Germany, 
and we are getting a lot of goods from the former country which 
are really of German manufacture. As showing the impossibility of 
English goods competing with those of Holland and Germany at 
the present time, one of the largest dealera in town has just 
received a large consignment of German stuff at a price about 
75 per cent. below English cost. Can it cause wonder that when 
the difference in price between English and German goods is so 
tremendous, altruistic and patriotic feelings necessarily go by the 
board ? | ; | 


The Miners’ Lamps Committee.— Mr. W. С. Bridgeman, 
the Secretary for Mines, has reappointed the Committee which was 
appointed by the Home Seoretary last May to inquire and report 
on possible improvements .in miners’ lamps as regards safety and 
illumination and alterations which may be desirable in the present 
methods of testing and approving such lamps for the purposes of 
Sec 33 of the Coal Mines Act, 1911. The terms of reference to the 
Committee have been extended as follows :—Whether the present 
arrangements for maintaining such lamps in а safe and efticient 
condition at the mines are adequate, and, if not. what steps should 
be taken to improve them ; and what steps should be taken to safe- 
guard the general use by the workmen in a mine of safety lamps 
which give no indication of inflammable or noxious gases, — Tke 
Times, | 
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NEW PATENTS APPLIED FOR, 1921. 


(NOT YET PUBLISHED.) 


Compiled express!y for this journal by Messrs. Ssrton-Jonss, O'Dait AND 
STEPHENS, Chartered Patent, Agents, 985, High Holborn, London, W.C. 1. 


д. "LEbxtrical power transmission systems.“ A. М, Taylor. January 3rd. 
“Control and inter communication system for. railway trains in fog, 
&. M. R. Howard and A. W. IL'IzT C. January grd. 
28. Covers lor electric switches.” J. W. Sanderson. January 3rd. 
* Manufacture of electro-plated articles.” W. E. Bour field. January 


95. Telephone call recorder." S. J. Alavoine. January 3rd. 


126. Telephonographs." Telegraphon Ges. January 3rd. 

100. ''Preservation of electric. motor from action. of surroundings medium 
and ensuring lubrication. and cooling of motor." R. Longue. January дї]. 
(France, March 4th, 1920.) | | 

163, *' Electrical conductors, resistance bands, &c., for reproduction of 
sound waves," R. Mylo. January 3rd. (Germany, January 2nd, 1920.) 

164. " Apparatus tor reproduction of sound vibrations.“ R. Mylo. 
January 3rd. (Germany, January 2nd, 1920.) 

186. Electrically-controlled signals for railways.“ J. Bethenod. January 
dth. (France, November 22nd, 118.) 

* Electric switches," S. F. Woodell. January dth. 

249. Cab signal and train control system.“ M. H. 
ary 4th. 

240. Electro galvanising machine." Meaker Galvanising Co. and F. H. 
Rogers (Meaker Galvanising Co.). January 4th. 

242. '' Electric controller,“ G. M. Shearer and F. II. Tavlor. 

263. Transformers." J. И 
Co., Ltd. January 4th. 

265. Vapour-electric current rectifying apparatus." A. S. Cachemuille 
(Westinghouse Lamp Co.) and Westinghouse Lamp Co. January 4th. 

297. Wireless sipnalling аграк Г, I.. Eckersley. Janus Ach. 

306. Electric railways. Compagnie du Chemin de Ker de Paris а 
Orleans. January 4th. (France, August 3rd, 1917.) 

AM. “ Manufacture of armature and stator. coils or windings for. electric 
motors," A. H. Hibbs. January oth. | | 

335. '* Electric. lanterns.” J. Eaton and Efandem Co., Lid. January oth, 

340. Telephone systems.“ D. Macdonald, January oth. 


346. " Switchgear tor controlling electric motors.“ P. S. Brook and J. А. 
Hirst, January oth. 


356. Electric condensor.” W. > Dubilier, 
January Ith, 1916.) | 

gro. Enclosed electric fuses.” A. I.. Eustice. 
States, June 21м, 1918.) 

371. "C Fusess A. I.. Eustice. January oth. 
3rd, 1918.) 

372. Fuse terminal attaching means.” — A. L, 
(United States, March 31st, 1919.) 

377. "' Electric signalling or alarm apparatus, &c," J. Wilson. 
oth. | 

40. Electric switches." Н. Edmunds. January oth. 

21. Transmitting arrangement for submarine sound 
Ges. January 3th. (Germany, October 9th. 1914.) 

424. X-ray photographs." N. E. Luboshey. January oth. 

431. Electric relay devices.“ J. B. P. Brydon and 5. Brydon. 


Loughbridge. Janu- 


| January 4th. 
B. Hansell and Metropolitan-Vickers Electrical 


January oth. (United. States, 
January oth, (United 
(United States, September 
Eustice. January oth, 


January 
signals.“ Signal 


January 


436. Contact springs for switching apparatus." Siemens & Halske Akt.- 
Ges. January Sth. (Germany, May 24th, 1914.) 

437. © Electric, &., insulating materials," — Siemens-Schuckertwerke. 
ary oth. (Germany, October 20th. 1917.) 

438, “Operation of electro-magnetic couplings." 
January 5th. (Germany, December lth, 1919.) 

461. Electric relays.” N. W. MeLachlan. January Sth. 
466. Combined resistance and cutout." Thor Electric Safety Lamp Co., 
Lid. January oth, 

4393. " Electric switches, ceiling roses, plug and socket couplings, &.“ 
A. Davis, Davis, Hudson & Co., and F. R. Hudson. January 6th, 

504. Electrical fittings.“ Н. Columbine, G. Hargreaves, and A. T. 
Rooks, January 6th. 

378. stems of electric motor control.“ British 
Id., and N. Shuttleworth. January 6th. 

803. °° Electric switches," R. K. Mason. January 6th. 
July 8th, 1919.) 

613. '* Electrode for introducing medicaments into the skin.“ W. 
January 6th. (Germany, May 16th, 1919.) 

aW. Wireless antenna systems," Ges.-für. Drahtlose Telegraphic, 
агу Gth. (Germany, October lith, 1919.) 

639. “High and low frequency telephone systems." 
Velegraphie. January 6th, (Germany, January Tth, 1920.) 

6562. Means for regulating terminal voltage of electric valve tubes.” 
F. Schroter. January 6th, (Germany, September Ist, 1919.) 

657. t Fusible electric cut-outs and distribution fuse boards." II. C. 
Hodges. January 6th. 

668. ‘Polyphase transformers.” Bergmann Elektricitats-Werke 
January 6th. (Germany, October 22nd, 1917.) 

69, = Conductors for electric machins.” Bergmann Elektrictats-Werke 
Akt.-Ges. January 6th. (Germany, November 26th, 1917.) 

670. '* Conductors for electric machines? — Bergmann Elektricitats-M'erke 
Akt. Ges. January 6th. (Germany, February 20th, 1914.) 

GAL.“ Receivers for electromagnetic wave systems.“ H. . |. M. de 
Reenauld de Bellescize. January 7th. (France, October 10th, 1919.) 

693. “Series field windings for conUnuous-current dy name machines. H. 
E. Dance. January 7th. 

72. Electric inition apparatus for internal combustion engines.“ H. W. 
Ireland and H. Lucas. January 7th. 
730, '" EKlectrie exploration of interior of the earth.” II. 
Tih. (Germany, March 27th, 1919.) 

Tal. CU Blectro-magnetic clocks." C. J. V. Fery. 
January Mh, 1920.) 

743. '* Means. for recording telephone messages." IE. II. Kinnard. 
агу 7th. 

244. Attachment for telephone mouthpieces.” J. S. Burfickd. 


Janu- 


Siemens-Schuckertwerke. 


Thomson-Houston Co., 
(United States, 
Froese. 

Janu- 


Ges, -lur Drahtlose 


Akt.-Ges, 


a 


FE. 
Lowy. January 
January Vth. (Prance, 


Janu- 


January 7th. 

Т), Step-down transformers," J. C. Savidge and E. L. Terrev. January 

7th. ` 
763. “Control of electric. circuits.” H. Edmunds. January 7th. 

77|. "o Electrice fuses.” Iletropolitan-Vickers Electrical Co., Ltd. Jami- 


ary 7th. (United States, January 12th, 1920.) 

Тт. Ct .. ric pocket lamps.“ А. Luzy. 
Ah. 1910.) 

«JT. Wireless and light signalling devices.” 
Tth. (Sweden, December Ist, 1919.) 

S.. Wireless phonographs, && К. C. 
States, June 3rd, 1918.) 

R. U Electric head lights" Мос 
(Switzerland, October 9th, 1919.) 

NA3. „ ande ent ebate lamps. X. Wise. Janum; Tth. (United 
NE ries, p Prats 71h. 1919.) 


In. Sparking plugs.“ F. L. Madlers January fth. 
Arc. ТЭР 

wo CU Electrical transmission arrangements for 
Sankes & Sons, Ltd., and W. А, Stevens, 

bl, transmitters," F. LE. 
Mas oth, 1919. 

көз t Eleetrie pocket magneto lamps, &e F. E. V. Le Tellier. January 
7th (E ranec, 10", 12199) 


NT Appliances for testing sparking plugs.“ H L. Curzons. 
Sth. 


January 7th. (France, August 
A. U. Sarnmark. January 
Hanson. January Tth. (United 


. Anon. des Usines J. Gallas, Januars 7th. 


(Germany, June 
motor vehicles, &c.“ J. 


January 7th. 
Rogers. January 7th. (United. States, 


January 
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918. Electrically-driven travelling, &c., cranes," G. F. D. Campbell, W. 
Heap, and J. Meredith. January 8th. NN 
925. '' Revolving nosepieces for gas and electric fittings." A. Raybould. 


January Sth. 


932. Arrangement of brushes for disk-shaped commutators.” 
Ges. January „th. (Germany, January 17th, 1917.) 

939. Electric gas lamps with glow discharge." Studienges fur Elek- 
triscke Leuchtrohren.- January 8th. (Germany, May 3rd, 1918.) * 

941. “ Sparking plug." F. Carpenter, W. Dix, and W. Woodrow. Janu. 
ary 8th. О 

946. Galvanic battery.“ E. 
10th, 1919.) 

950. Apparatus for converting and/or transforming- electric currents.“ 
J. E. Calverley and W. E. Highfield January Bth. 

958. Frames for windings of electrical resistance or heating elements.” 
Widerstand Akt.-Ges. für Elektro-Warme-Technik. January Bth. (Germany, 
September 13th, 1918.) 

950. Electrical resistances.” II. Behn (né Eplinius). January „8th. 
(Germany, January 4th, 1916.) | 

963.° Electrical cooking apparatus.“ W. D. Wright. 
(United States, February Sth, 1916.) 

983. “Testing arrangements for telephone installations." Siemens and 
Halske Akt.-Ges. January 8th. (Germany, March 26th, 1918.) 

985. ‘Insulating material for electric purposes.“ Siemens-Schuckertwerke. 
January 8th. (Germany, December 14th, 1917.) 

086. “Insulating substances." Siemens-Schuckertwerke. "January 8th. 
(Germany, January 8th, 1918.) 

987. Submarine telegraph, &c., cables.“ Siemens-Schuckertwerke. Janu: 
ary 8th. (Germany, February 2nd, 1918.) 

988. Cables with uniform gradation of voltage drop.” Siemens-Schuckert- 
werke. January 8th. (Germany, September 6th, 1919.) 

989. " Arrangement for suppression of carth leakage current of high-voltaye 
networks," — Siemens-Schuckertwerke, January Sth. (Germany, Мау 25th, 
1918. 

Ton “ Receiving systems for radio-dynamic energy.“ J. H. Hammond. 
January 8th. (United States, June 22nd, 1917.) 

1.080. *' Receiving systems for radio-dynamic energy.” J. H. Hammond. 
January 8th. (United Suites, July 31st, 1917.) | 

1081. “ Receiving systems for radiant energy." J. H. Hammond. January 
Sth. (United States, April 25th, 1918.) 

1.087. Electric. time transmitting apparatus." P. richard. January Stb. 
(France, July 13th, 1917.) 

1.08 09. Transmitters for signalling.“ A. W. Facnmark. January Sta. 
(Sweden, December Ist, 1919.) 

1.103, “ Submarine sound receiving plant.“ — Signal Ges. January Bth. 
(Germany, Devember 10th, 1914.) т 


Krupp Akt.. 


Wilke. January Bth. (Austria, December 


January 8th. 


PUBLISHED SPECIFICATIONS. 


The numbers in parenth are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


"S 


1914. 


18,042. © Electrically-driven turret lathes and like machines." Kienzle. 
August Ist, 1913, | 
1919. 

16.310. “ Electric resistance lor medical purposes." W. А. Montgomery. 
June 28th, 1919. (155,317.) ANDE. 

19.999. “ Electric cable attachment for the sparking plugs of internal-com- 
bustion engines." H, F. Holworthy. May 14th, 1920. (155,327.) | 

20,020, Circuits for amplifying electric currents.” General Electric Co. 
and B. S. Gossling. August Ith, 1919. (105,328.) » 

20.043. Aerial systems emploved in wireless telegraphy and telephony. 
C. S. Franklin. August 14th, 1919. (155,330.) | 

22.263. X-ray apparatus," — British Thomson-Houston Co. (General Electric 
Co.). September 10th, 1919. (155,345.) 

22.299. Dynamo-electric machines.” E. J. Harman and E. Le Bas. 
September 10th, 1919. (155,346.) 

WI., Starting rheostats for electric motors.“ A. H. Buckley and R. A. 
Buckley. September 13th, 1918. 132.538.) : 

23.594. *' Electric lamp for motor and other vehicles." S. Smith & Sons 
and P. O. Dorer. September 20th, 1919. (155.49. .) Ме 

94400, Electric hand lamps." G. Suckling. October 6th, 1919. (155,402) 

24.7. Eorkins device. for electrical switches.” J. A. Vincent. October 
Oth, 1919. (155.407 .) | 

95,172, * Electric contact maker for railways." N. P. Roe. October 1419, 


1919. 053,414.) 


А * ; А Ы] с 
30.026. *'' Junction or connection boxes for electric conductors. R. > 


O'Neil, December loth, 1919. (155.549. ) 


32794. Electrolytic apparatus.” T. II. Levin. December 3st, 1915. 

(175, 7.) 
1920. 

1,440, ** Electrice induction furnaces, Compagnie Francaise des Metau«. 
February 7th, 1919. (138,004) Sean 

3,217. Electric furnaces.’ L, Tagliaferri. February 2nd, 1920. (155,476. 

3279. © Electric. furnaces for the production. of zinc.“ B. Rader and 
Aktieselskabet Zink. February Pith, 1919. (159,160.) 

4.214. Electrical apparatus for indicating and repeating movements at 3 
distance.” J. I.. Routin. January 3rd, 1920. (Addition to 131.635.) (105,490. 

5.087. “ Driving and transmission mechanism for electrically-operated lifts, 
swing bridges, and other heavy machinery.” Waygood-Otis, Ltd. (Soc. Anon. 
Ateliers Otis-Fifre). February 19th, 1920. (Patent of addition not granted.) 
(15.5,484.) 2 

8. ü f. Means for measuring wattless power or witttless consumption, g, 
alternating current circuits" Landis. & Gyr Akt.-Ges. March. 25th, 1919. 
(Addition to $.856/15.) (140.783. d 

9.613. “Carrier or means for supporting electric lamp or other shades, 
reflectors, and the like, . P'. Rutherford. April 6th, 1920. (155,499.) 

]2.:229. H Time controlled electric circuit controllers." G. L. Hall. May 
Brd. 1920. 1155.504.) | 

14.436. Electric starting and regulating switches.“ G. O. Donovan. 
Mas 27h, 1920. 155,09.) : Жр ; 

16,679, ** Metal brushes fer use in connection. with electrie switches for con- 
trolling train movements.“ N. P. Roe. June 21st, 1920. 155,516.) 

16,682. | Electric contact breaker for railways.” F. P. Кос. June 218t, 
1920. (Addition to 155.414.) (155.518) — эз 
16.083. Rracket for attaching electric contact breaker to locomotives. 
NJ. b. Roe. June 21st, 1920. 155,019) : | Ёё 
16.834. '* Electrical Switches for liquid starters.” siemens-SchuckertwerRe. 
August 30th, 1918. (145,507) | | | 1 „ R. A 
17. 22. Methods. and apparatus for use in submarine signalling. Жш 
Fessenden, November 20th, 1918. (146,102) | "calls 
]8,021. “ Distant control of apparatus in accordance with the e. 
transmitted movements of a pointer or the ike." F. hrupr Akt.-Ges. Vp 
tember ith, 19186. (001425,723.) Arically 
PROT „ Distant control of apparatus In ассос псе with the electr e 
transmitted movements of a pointer. or the The.” F. Krupp Aku-Ges. May 
]mh, 1915. (145,723) | jeally 
18.248. Distant. control of apparatus in accordance with the electrica d 
transmitted movements of a pointer or the lite.“ F. Krupp Akt.-Ges, Noven 

ber Bth. 1916. (Addinien to 145.729.) 146.315. `- 

19.107. Voltage regulator. F. Munz. April 4th, 1919. (147.09 8 
19,355. "Fire extinpuishing process aml device for burning | transform 
and similar apparatus.“ C. Graaff. December 31st, 1919. 155.5240 Akt 
90.406. Arc lamps for searchlight." Optische Anstalt C.P. Goerz ' 
Ges. October 14th. 1918. (148,451.) ` 


1 


THE 


ELECTRICAL REVIEW. 


Von, LXXXVIII. 


JANUARY 28, 1921. 


No. 2,253. 


D DU D 


ELECTRICAL REVIEW. 


vol. LXXXVIII]: CONTENTS: January 28, 1921. (No. 2,258. 

| agó 
The Maintenance of Prosperity ... 983 з сы es 97 
London’s Atmosphere ea Sus A ‘es vee ae ES 


The Electron isi EET се hae 858 Ses 
International Symbols for Electrotechnics ... dis se 99 
I. E. E. Improvements oes 295 -— iis ies s 

A Suggestion for Small Electricity Undertakings... jee 99 
On Statutory Earthing : Some Criticisms, by S. Lees (illus) 100 
Martin's Rotor Balancing Machine (illus.) ves aus ias 
The National Industrial Council for the Electricity Supply 


Industry, by T. W. Cole... vis ЗАР E .. 103 
g 0.0 [II eee eso [IIJ өзө эзе eee eee 104 
Oorrespondence— | 
The Life of Metallio-filament Lamps “© . 104 
А 100 per cent. Load Factor... ens wee 104 
An Engineers’ Club for London. — vis .. 106 
The Telephone “Ramp” ... 8:6 кз ee .. 105 
Cost Sheets ME" СЕ T ro .. 105 
The Constitution of the National Council n .. 105 
Atmospheric Electricity ... PN i s .. 106 
German Competition in the Electrical Trade ee 105 
To British Cable Manufacturers ids ier 2 106 
Reliable Electric Irons 106 
A Generator Problem $us — sse we 106 
Shop Displays .. 106 


Indicating Wattmeter in Remote Position bee ee 107 
Charging Batteries for Motor Cars... “<a 
Terminal Glands that ought not to be used in Connectio 
with Electric Furnaces... wis ave 

New Electrical Devices, Fittings and Plant (illus.) a 107 
Business Notes eee eee eee Ф926 ДЛ eee eee 


Stocks and Shares ... өөө ove өзө өзө өзө ace 119 
Market Quotations eee өөө eee еве еве өзө eve 120 
The Physical Society's Exhibition (illus.) (concluded) coe 121 
The Import Trade of India ага Mag wes T dus 
Extra-High-Tension Distribution by Underground Cable. 123 
The Electrical Contractors’ Association (Inc.) 889 wee 124 
Electrons, by Sir W. Bragg „ е; 4 125 
Electric Arc Welding Applied to Aluminium, by F. J. Heyea 127 
New Patents Applied for, 1931 eee өе eee өөө eee 128 
Abstracts of Published Specifications ... - eee vee 128 
Contractors’ Column Wer -ia Advertisement page xxvi 
ae 


"ELECTRICAL REVIEW" SUBSCRIPTION RATES. 


ee &1 14 8g per ann mi. 
1 12 6 do. 


UNITED KINGDOM ee 

OANADA .. .. .. .. .. .. 

COLONIAL and FOREIGN .. .. 2 18 do. 
Postage Fres. 


THE ELECTRICAL REVIEW. 


Published every FRIDAY, Price 6d. 
The Oldest Weekly Electrical Paper. Established 1878. 
00 BE OBTAINED BY ORDEB FROM ANY NRWSAGENT [IN TOWN OB COUNTRY, 
OFFIOE 4, LUDGATE HILL, LONDON, E-O. 4. 


Te) hio Address; Aezmxav, CENT., Lowpon.” Code, A BO, 
-Telephone Nos.: City 997; Central 4425 (Editorial only). 


The ^ Electrical Review і recognised i f the Electrical Trades, and bae 
by far the Largest ae of any 5 Pace Сла Britain. 


E 


| FOREIGN AGENTS: 
9 5 N Atkinson & Co.. Milan: Fratelli Treves, 
reet. і Y : D. Van Nostrand, 25, Park 
ider Nds Gordon & Gotch, : be TS ' 
Bes oe eet; Peter G. Tait, P.O: ! Pirs: Boyveau & Chevillet, 22, Rue 


| 
RISTOHUROH, NZ: Gor е | Рквтя, WA.: Gordon & Gotoh, 
| 


„еМ Manchester Street. William bereet. 
а N. Z,: Gordon & Gotch, . Roma Loescher & Co., Corso 
ul inces Street, Umberto 1° 807. 
ju CaPETOWN, BLOEM- | Втонкү: Peter G. Tait, 273, George 
aa A рам Port Елл2А- | Street; Gordon & Gotch, Pitt Street. 
_ | бо, ntral News Agency, ` Toronto, Онт. Wm. Dawson & Rons, 
AUNOBS TON: Ltd., Manning Chambers; Gordon 
vimitiere See rdon & Goten. and Gotch 182. Bay Street. 
Uxiaovung: Peter G. Tait, 90, Wil. : WELLINGTON, N.Z.: Gordon & Gotoh, 
Se Gordon & Gotcb, Queen ; Cuba Street. | 
i H 
Cheques and Posta! Orde „bi 
fus LAL Havre t (on Chief Office, London) to be made. payabie to 
‚LIMITED, London City and Midland 
Baak, Newgate Street Branch!“ Bed el с 


THE MAINTENANCE OF PROSPERITY. 


Duke the period of grestly stimulated demand that 
followed upon the signing of the armistice, and which only 
now shows signs of abating, there has been unending dis- 
cussion of the necessity for co-operation between employers 
and employed. This discussion has centred upon the 
question of production; some urged that the only way to 
regain prosperity was to increase production all the time, 
while others, fearing unemployment as a result of over- 
production, urged restriction of output, ca' canny, and 
other methods which they thought would keep up employ- 
ment and a high level of wages. The arguments for both 
sides have been repeated so many times, and we have dealt 
with the matter in our leading columns so often, that we 
feel justified in taking it for granted that they are familiar 
to the minds of our readers. 

Many methods of stimulating production have been 
devised aud put into operation, some with conspicuous 
success, others with less noteworthy results. To judge 
from the frequent references that have been made to it in 
the Press, as well as from the fact that it is still in 
operation, the Priestman system is one of the most 
successful. It will be remembered that, under this system, 
the management conferred with the men’s representatives, 
and the conference determined a certain standard rate 
of output for the factory, in Messrs, Priestman's case 
measured in tons of finished machinery. For this output 
the standard Trade Union rate of wages appertaining to the 
district was paid. Messrs. Priestman Bros., Ltd., increased 
this rate by 10 per cent. to obtain for the system the 
goodwill of the employés, but this is not an inseparable 
part of the idea. The output being fixed, it is reviewed 
every four weeks by the management in collaboration with 
the Works Committee, and the standard of remuneration for 
the four weeks next ensuing is based upon the percentage 
difference between the actual rate of production and the 
standard rate. The same percentage is applied to the rate 
of pay of everyone in the concern, from the general manager 
downwards. 

This system has already been adopted by over 100 firms, and 
information concerning it has been supplied to nearly 700. If 
the effects produced are as satisfactory as they appear to have 
been hitherto in Messrs. Priestman's own case, the spirit of 
goodwill апа co-operation which should result will, no 
doubt, have considerable bearing on the course taken by 
industrial problems. Ав a stimulus to production, the 
value of а system which apportions the results of increased 
productivity cannot be over-estimated ; and while demand 
is brisk and production can be completely absorbed, this 
value is probably equally apparent to both sides. It is 
when а slump is threatened that the value of a stimulus to 
production is apt to be regarded as having diminished, if 
not disappeared, and this by both sides. "The firm dislikes 
selling at a cheap price the goods which have been manu- 
factured during a period of high production costs. "The 
fall in prices is regarded by the worker as the result of 
over-production, and he jumps at once to the wrong conclu- 
gion that а smaller supply would raise prices again. 

The fact is, of course, that while the potential demand 
is there all the time, it cannot be gratified during 
periods of financial stringency unless prices are lowered 
to а sufficient extent to render it possible for buyers 
to afford to buy. It is a well-known law of com- 
merce that profits tend to disappear. We had better 
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reiterate, for the benefit of those whe are liable to mic- 
interpret the word ** law," that in this case it does not mean 
a legislative enactment brought into being because some- 
body thought it desirable ; it means that observation cf a 
sufficient number of cases in which this result has come 
about, has made it possible to state, with practical certainty 
of fulfilment, that the same result will always be arrived at 
when the same causes are in operation. Profits tend to 
disappear. If a novelty is placed on the market, and captures 
the public imagination, it sells freely for a time at a high 
price. The demand will then either fall off, being satiated, 
or something else having appealed more strongly to it; or it 
will remain, in which case imitators will become active, 
offering similar goods and usually lowering prices a little in 
order to get a start in the market. The first article must 
then be made more attractive, either by the addition of 
extra features, or by a cheapening of the price. Even 
when a price ring is formed—a practice we believe we have 
heard of in other industries—the profite made are vulnerable 
by outside manufacturers, by decreasing efficiency brought 
about by over-confidence and by diminution of wholesome 
competition, and by the need for carrying the weight of the 
weaker members. 

In view of this law, it becomes apparent that there is a 
constant need for the encouragement of output, almost 
regardless of the demands of the market. Production costs, 
whether of manufactured goods or of units of electricity, 
consist of running costs and overhead costs ; and the over- 
head coste, remaining reasonably constant in amount, 
decrease per article or per unit as the output of articles or 
unite increases. If production be allowed to fall off, the 
overhead costs per article produced will increase, resulting 
in а further diminution of profit; and this may easily go 
on to the point where production becomes impossible, 
and the cloud of bankruptcy appears оп the 
horizon. The factory, to produce cheaply, must 
produce continuously, and in great volume. Now, if, 
during times of slack demand, it is necessary to put 
unusually large quantities of finished material into stock, 
clearly there will be an unusually large amount of capital 
locked up in the business, which may lower dividends— 
again a tendency, on the part of the profits, to disappear. 
A weak concern will probably not be able to provide the 
necessary extra capital, and, being faced with the two evils 
of increase of overhead charges or increase of capital, will 
go to the wall. This kind of thing operates in cycles, and 
is bound to be seen in the future as it has been in the 
past. Increased activity in the selling of the product is 
imperatively necessary, and this is the time for agents, 
middlemen, and all the class of wealth-handlers, so much 
distrusted and despised by Mr. Hecht, to show if they can 
be of service to the community or not. But, above all, it 
is necessary to produce economically, and to keep the 
strictest oversight on the costs. We have seen it stated 
that the necessity to-day is for porne to-morrow for 
sales. Let it not be forgotten, however, that production 
will be necessary to-morrow as well as to-day, to prepare for 
the day after to-morrow. In fact, production and sales 
must continually go hand in hand, and it is never safe, 


never has been safe, and never will be safe, to neglect either 
of them. 


ON January lst an article on the 
London atmosphere appeared :n our es- 
teemed contemporary Country Life, in 
which Dr. J. S. Owens stated some facts 
which are of vital interest to something like six million 
people living in or near London. He invented and has 
been using а simple automatic instrument for measuring 
the amount of impurity in the atmosphere of London at 
all hours of the day and night. Briefly, it may be 
described as an automatic filter operated by clockwork, 
which at short intervals filters two litres of air, the 
suspended impurities being retained and weighed. With 
this apparatus Dr. Owens is able to trace the impurities 
of London atmosphere directly to the imperfect com- 
bustion of coal, a subject to which we have frequently 


London's 
Atmosphere. 


drawn attention. Fortunately for sleepers with their 


windows open, the atmospheric impurities are at their 
lowest between midnight and 5 a.m. When people begin 
to start their fires for steam raising, and later for heat- 
ing, cooking, &c., there is a marked increase in the 
amount of soot and other unconsumed combustibles in 
the atmosphere. It appears to have been proved that 
the hours during which fires are being started are the 
hours during which the atmosphere is most heavily 
charged with dirt, and, of course, even if no more were 
contributed by firing-up during the day, the original 
charge would take & considerable time to fall and settle. 

Dr. Owens calculated that in some of the recent Lon- 
don fogs no less than 200 to 300 tons of sooty matter 
were suspended over the city. If people doubt this 
figure they should consider the further calculation that 
there are about 80 tons of soot emitted from London 
chimneys every hour. 

Dr. Owens points out the immense importance of the 
atmosphere to the human organism. Whereas а man 
eats about 2.7 lb. of food and drinks about 4.5 lb. of 
water in 24 hours, no less a quantity than 30 Ib. of air 
passes through his lungs in the same time. Obviously 
if this air is heavily charged with impurities, the fact 
is of greater importance than many questions concerning 
food, which receive much more attention. Dr. Owens 
calculates that in 24 hours of even moderate fog, no less 
than 5 to 6 cwt. of sooty matter is received into the 
lungs of the London population. He also states an 
incontrovertible fact when he says that the right way 
to deal with the difficulty is to stop making smoke. As 
is usual and correct, he lays a good deal of stress upon 
the contribution of the domestic fire. He suggests the 
use of smokeless fuel, and there can be no doubt that 
the general adoption of low-temperature distillation and 
the use of partially carbonised coal, or what might be 
called *' half coke,’’ would go a long way towards reduc- 
ing the smoke and economising the coal, both items of 
practical and enormous importance. 

We would venture, however, to point out that a still 
better solution would be the universal adoption of elec- 
tricity for lighting, warming, and cooking in the 
domestic sphere, and for power purposes in the indus- 
trial sphere. This would not only restore the atmosphere 
of London to its original purity, but it would save cart- 
ing about the country enormous quantities of heavy 
mineral, and would solve at one stroke all questions of 
congestion on the railways. This matter is, as we know, 
receiving the attention of the Government, and we hope 
it is serious in its intention to do everything possible 
to facilitate the development of electricity supply. 


No phase of modern intellectual 
The Electron. achievement appears to us more mar- 


vellous or inspiring than the astound- 
ing results which have been attained by the scientific 
men of all nations who have been engaged in the study 
of the electron during the past half-century. It was in 
1881 that Prof. Crookes published an account of his 
experiments on ''radiant matter," and his theory of 
a fourth state of matter," in which, with the exercise 
of scientific imagination of the highest order, he fore- 
shadowed the discoveries of the twentieth century. 
„Forty years оп’ we are thrilled and spellbound by 
Sir William Bragg's masterly exposition of the present 
state of knowledge on this most fascinating subject. 
and are amazed at the manual dexterity and mental 
insight with which the modern physicist has explored 
the  ultra-infinitesimal constitution of the atom, 
analysed, weighed, and measured the speed of its con- 
stituents, and divined the nature and properties of the 
ultimate particle of negative electricity. All this has 
been done without ever seeing or touching the electron, 
for even the smallest atom has a radius of the order 
of 1073 em., while the shortest wave-length of visible 
light is 4 X 1075 cm., and the radius of the electron, 
if it is spherical in form, is less than 10-13 cm. We 
can never hope to see an atom, no matter how powerful 
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our microscope; still less, therefore, is the prospect of 
seeing an electron—yet our men of science, with the 
eye of imagination, have pursued it in its giddy flight, 
have marked its passage through the atom (which they 
think of as a very empty affair’’!), have seen it 
“chip” other electrons off their mother- atoms, and 
have learnt that it maintains a close relationship with 
electromagnetic waves, so that either ''can always call 
up the other in accordance with definite laws. 

It is here, especially, that Sir William Bragg can 
speak with paternal authority, for it is to him, and 
to his distinguished son, that we mainly owe the dis- 
covery of the nature of X-rays and their application 
to the solution of the problem of crystalline structure, 
of which he so modestly gives a brief account in his 
lecture—one of the best. of the Kelvin lectures that have 
been delivered before the Institution of Electrical En- 
gineers. We feel that this admirable essay, couched in 
the most lucid terms, and capable of comprehension by 
the most unmathematical reader, should be in the hands 
of everyone who is interested in the study of electricity, 
and therefore we are reproducing it zn eztenso; it will 
forin а landmark to which we shall look back, years 
hence, when the riddle of the positive nucleus of the 
atom has been solved. 


WE have this week received from the 


International general secretary of the International 
Symbols for Electrotechnical Commission, Мг. C. le 
Electrotechnics. Maistre, Publication 27 (revised) on 


International Symbols, which has just 
been issued. The new Report differs but little from the 
original issue, the notes relating to enemy countries 
having been deleted, and symbols added for electric 
diference of potential (V) and magnetomotive force. 

So long as the Institution of Electrical Engineers 
refrained from adopting the International symbols in 
its Journal, we did not feel called upon to introduce 
them into our pages. However, the Institution of late 
has been using the code, and the American publications 
have also come into line. We have, therefore, followed 
the same course, commencing with our first issue of 
this year. Frankly, we do not like some of the com- 
pound symbols, such as kWh, in which lower-case "' 
letters and capitals are mixed; nor can the linotype 
machine provide the bold-faced type which is specified 
for the unit symbols, so that the ordinary type used for 
the text has to be employed. The use of italie capitals 
for the symbols for quantities presents another diffi- 
culty, but this occurs only in formule, апа is of little 
moment compared with the employment of Greek letters, 
which are not included in the linotype founts, and have 
to be inserted by hand. 

The advantages of a uniform notation are so cogent, 

however, that it behoves us all to comply with the code 
of symbols as closely as possible. 
‚ Contributors may be interested to know that fractions 
in formule should always, if possible, be written with 
the solidus (/) instead of the horizontal bar, because 
the latter cannot be used with the linotype, and enor- 
mously increases the labour of setting by hand, owing 
to the special spacing that is necessary between the 
lines, and other technical difficulties. In using the 
solidus great care is desirable, to show clearly what 
terms are included in the numerator and the denomina- 
tor of the fraction. 


— 


Tue informal meeting of the Institu- 
tion of Electrical Engineers on Monday 
last, to discuss means of increasing the 
usefulness of the Institution, was not- 
ably Successful; there was a large attendance of mem- 

rs, including a number of Members of Council, who 
doubtless came prepared for anything. As a matter of 
fact, the meeting was as harmonious as the regular 
informal meeting always are, and more so than some 
formal meetings that we have attended. 
| Criticism of the Council was almost wholly absent ; 
in opening the discussion, the Chairman (Mr. Pooley), 


I. E. E. 
Improvements. 


whose conduct of the proceedings was admirable, struck 
the keynote of helpfulness, and the high tone was main- 
tained throughout. A long letter from Mr. Purse to 
the President was read, in exactly the same spirit, in- 
dicating his desire to promote the efficiency of the 
Institution in every possible way. The suggestions put 
forward by the various speakers offered little novelty ; 
they included the status question, keeping the library 
open in the evening, joint meetings with other societies, 
provision for the discussion of commercial subjects, the 
development of the social side, support to the Engineers’ 
Club, the provision of an electrical laboratory, closer 
touch with the public and the lay Press, popular 
lectures, exhibitions of apparatus, &c. At the conclu- 
sion of the discussion Mr. Atkinson reviewed the pro- 
posals in a sympathetic spirit. 

While the meeting is not likely to have much effect 
on the course of events, it was noteworthy for the 
atmosphere of co-operation and cordiality with which 
it was imbued, and was well worth while if only for 
that reason. 


IT is not to be supposed, of course, that 


A Suggestion electricity supply undertakings in small 
үн country towns have very ample funds 
Undertakings, for the purpose of advertising or publicity 


campaigns, On the other hand, they have 
the advantage of being, if they like, in close personal touch 
with practically everything that is going on in their small 
areas. Consequently, there are indirect possibilities open to 
them that do not generally obtain in bigger towns. They can 
readily interest themselves, and often take a part, in public 
or semi-public movements to benefit or expand the trade of 
the town, or even do something themselves to initiate them. 
For instance, there is the pressing question, in which the 
Government is interested, of reviving industries of all 
kinds in country towne. There are, though it does not 
seem to be very widely known, Development Commissioners 
for the very purpose, inter alia, of helping forward agri- 
cultural development and rural industries. The main 
procedure is to encourage local authorities, county councils, 
or associations to organise local efforts, and generally 
encourage and help forward co-operative developments. And 
it is no bare benediction thatthe Commissioners give, but hard 
cash in the shape of grants, where they approve, of course, 
for such purposes of propaganda. Now, all this is to the 
benefit of the local electricity undertakings. Would it not 
be worth the while of some of the small country under- 
takings to try to stir up their local Councils to make some 
such move, and get the support of the Development Com- 
missioners? It might result in considerable good to 
the town and, in a subsidiary degree, to the undertaking. 
Let us cite, as а small example, the Agricultural Organisa- 
tion Society, which receives a grant from the Development 
Fund, and has helped in the establishment of the Swanwick 
Basket Factory in Hampshire. This is a co-operative factory 
jointly promoted by the Fruit Growers’ Association, and 
started workin 1914. The various strawberry growers of the 
district decided to co-operateand make their own fruit baskets, 
and the venture has turned out to be eminently successful. 
The aspen logs are sawn down, the peeling machines strip 
down the wood to the ribbons of veneer, the guillotine cuts 
these to length, the baskets are woven and shaped and 
then finished in a wire stitching machine. Here, then, 
is а factory of direct benefit to an undertaking both for 
power and lighting, and entirely due to organisation— 
or, in the first place, brains and initiative. There must be 
plenty of opportunities up and down the country for similar 
developments. The whole question is one of stirring up 
local effort. When local interest is once aroused, help is 
always forthcoming from the Agricultural Organisation 
Society, if it is in ita line, or some other Society, or, as we 
mentioned before, the local authorities themselves could 
take the whole matter in hand and get all their expenses 
for organising and so on paid out of the Development 
Fund if they satisfied the Commissioners that they were 
helping forward rural industries. 
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ON STATUTORY EARTHING: SOME CRITICISMS. 


By S. LEES. 


In the official Memorandum on the Home Office Electri- 
city Regulations (vide Factory and Workshops Acts), it 
is provided by Regulation 21 that: ‘‘ Where necessary 
to prevent danger adequate precautions shall be taken 
either by earthing or by other suitable means to prevent 
any metal other than the conductor from becoming elec- 
trically charged."' | 

Admittedly one of the most important of the thirty- 
odd articles in the Memorandum, it is probably not an 
exaggeration to assert that more irregularities occur 
in its daily observance than with the rest of the whole 
code, for & really efficiently and properly earthed system 
seems to be becoming somewhat of а rarity, and an 
installation complying with the letter and spirit of 
Regulation 21 certainly commands due appreciation 
when met with. 

Almost, if not quite, the most elementary item 
of the journeyman electrician's mental stock-in-trade, 
it seems somewhat curious that the important measure 
referred to should be, apparently, so little understood, 
since commonsense rather than profound electrical 
knowledge is manifestly the one quality most re- 
quired in performing this important and almost in- 
variably simply achieved statutory requirement. And 
commonsense applied here means just the ability to 
discern and discriminate between essentials and non- 
essentials as, for instance, the difference between water 
main and water service pipe; to distinguish between 
water and steam (including heating) or other dis- 
similar pipes; or to determine the street and service 
sides of à water supply system, and to avoid mistaking 
gas barrel and compo. for water piping. Further, to 
detect points of potential, as well as of actual, weakness 
in any system liable to cause interruption of electrical 
continuity, such as packed pipe joints and couplings of 


various kinds, valves, cocks, meters, and other appara- 


tus. Neither is it wise to assume that all possibly is in 
order with an earth wire which may be continuous and 
visible up to the point of its entry into the ground; 
nor should too much be taken for granted because 
the said earth wire may resist a strong pull against up- 


‚ rooting. | 


In connecting massive apparatus of relatively small 
bulk as, for example, & generator or motor frame, 


"transformer case, &c., with earth, to ensure а cable or 


strip connection thereto having а 100 per cent. con- 
ductivity throughout is a simple proposition to апу 
tradesman worthy of the name. The position, however, 
becomes somewhat different and perhaps more difficult 
when, say, considering an overhead travelling-crane 
equipment, or in dealing with an installation of metal 
conduit. Here, every tubular or other purely mechani- 
cal joint or special fitting which exists in the system 
may be viewed as a potential source of electrical weak- 
ness; 8 defective coupling next to the earth conductor 
proper may conceivably quite easily break the con- 


" tunuity, and thus insulate the whole system from 


earth. Were it even necessarv it would still be found 
impracticable to bond all such points separately in an 
efficient manner, hence the extreme importance of pro- 
viding that all tubing and fittings in a conduit svstem 
shall be sound and properly attached both electrically 
and mechanically, so as to ensure a practical 100 per 


"cent. continuity throughout. 


It cannot be gainsaid that even with the screwed 
conduit system the greatest care is necessary when 
installing, especially in attaching fittings, as contrary 
to common notions a threaded joint does not alwavs 
produce sound electrical contact although such a joint 
тау Бе, mechanically speaking. quite above suspicion, 


the natural tendency of the V.screw thread pair having 


|» properly formed and finished surfaces being to slide 
and not to . The truth of this fact max be demons- 


trated in a practical manner by joining together a piece 
of common steel conduit tubing and an ordinary fitting 
—bend, elbow, coupling, tee-piece, &c. The tubing 
should preferably be cut in а sound die, and an un- 
picked stock fitting (one of the kind enamelled inside 
and out) used for this test. On unscrewing, the 
threaded surfaces of the tube and fitting will almost 
invariably be found to be highly polished and lustrous, 
due to the enormous frictional or rubbing effect pro- 
duced during the process having driven the enamel into 


the pores of the metal and formed an extremely hard 


and burnished coating, of a high insulating value on 
the threaded surfaces. Sometimes with badly cut 
threads choked with enamel a false sense of security 
is given owing to the superfluous enamel binding the 
surfaces and being mistaken for a tight thread. Such 
a joint obviously is worse than useless as an electrical 
bond, hence, as previously remarked, the extreme im- 
portance of ensuring that all joints and connections be 
properly and soundly made. ‘‘ Ohms at the terminals 
with infinity on the tubing means midnight oil and 
nervous breakdown." As is well known, a turn or two 
with a good tap will invariably clear a dirty threaded 
fitting, and formerly this precaution was but rarely 
neglected in installing screwed barrel. One feels that 
this commendable practice might with advantage be 
revived to-day. The writer has experience of numerous 
instances where ‘‘ earthed " conduit runs have been 
completely severed owing to overheating and arcing at 
defective joints caused by the development of earth 
faults. The commercial impracticability of applying 
а '' drop ” test as a means of detecting unsound joints 
of the kind mentioned is obvious, nor is it necessary. 
With the slip-joint (so-called) and non-screwed systems 


Fic. 


the difficulty of ensuring continuity is intensified, and 
notwithstanding the many ingenious attempts made in 
the past, the solution of this problem appears to be as 
far off as ever. Tubing of this class, moreover, has a 
somewhat limited field, and it would not be very sur- 
prising if in the near future the further use of conduit 
the chief advantage of which is that of cheapness were 
abandoned. So much for continuity. 

The conventional methods of attaching earth devices 
are, generally speaking, unsatisfactory. Of various 
types, and mostly proprietary, these fittings invariably 
depend primarily on the contact effected by clasping 8 
circular metal clip or band around the metal conduit. 
the earth conductor proper being attached to the 
clip or band by means of an ordinary bolt and nut or 
xet-screw, and in some cases by a wedge device. For 
commercial considerations doubtless some such fittings 
are stated to be of a universal type, inasmuch as the 
heavier component parts of the clip are of a unitorm 
size and non-adjustable, whilst the flexible member. 
which is capable of being extended or reduced to suit 
different. sizes of pipe. grips the conduit: these ате 
claimed to fit all standard sizes of conduit. One example 
of this type which has a fairly wide vogue makes elec- 
trical contact with approximately three-fourths of the 
circumference of the tubing to which it may be attached. 
at its maximum adjustment. In the design of this 
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contrivance no consideration appears to have been given 
to the relation between capacity of tubing and earth 
conductor; presumably it being intended to connect 
two or more clips in parallel. Again, at about half a 
dozen points joints occur making local contact only 
with the flexible band, which depends for its ultimate 
tightness on compression by a single 3/16-in. screw, the 
earth wire also being connected by the same screw. As 
already remarked, this device depends primarily on 
circumferential contact between the adjustable flexible 
member and the conduit, which is wholly inadequate; 
this serious disadvantage might be compensated to some 
extent at least by a proper proportioning of the size 
of clip to capacity of conduit, provided a sufficient 
area of truly faced and clean contact were assured on 
the external surface of the conduit. In actual practice, 
however, that is but rarely the case, rather the reverse 
is the fact. It may be urged that meticulous accuracy 
is unnecessary, but the electrician has to remember that 
clearance is not for electrical contacts, but for engine 
cylinders. For checking contact surfaces of earth clip 
connections an ordinary fitter’s tapered feeler-gauge is 
з very useful substitute for the more conventional 
milli-voltmeter and far cheaper. Fig. 1 illustrates 
the device just described. Such a relatively thin 


Fia. 3. 


Fic. 4. 


and narrow band of soft copper strained in position 
will naturally stretch, and eventually work loose, 
thereby rendering the connection useless. The form 
of clip shown at fig. 2 is limited in its application, 
for obvious reasons, to the smaller sizes of tubing, 
and in addition to being mechanically weak has most 
of the disadvantages of its relation pictured in fig. 1. 
The common plain clip, fig. 3, although of a robust 
pattern, requires to be very accurately made and care- 
fully fitted in order to ensure efficient electrical contact ; 
very often local or point contact only is effected, as a 
result of erratic filing or scraping of the surface of the 
conduit. Under unfavourable atmospheric conditions 
such a connection rapidly deteriorates, and is soon 
rendered useless. The form of split clip shown at fig. 4, 


Ета. 6. 


although somewhat easier to fit than its predecessor, 
possesses the same inherent disadvantages, and as 
usually made of cast brass is liable to fail through 
Over-strain at the lugs. With both of the latter types 
of elip it is manifestly necessary to carry stocks of.as 
many sizes of clips as tubes—an expensive disadvantage. 

contrivance sketched on the lines shown at fig. D is 
often used in telephone and bell practice, but when 
applied to power and lighting circuits 1s an abomina- 
tion, and its use should be condemned. It seems rather 
curious, by the way, that water supply authorities 


should countenance the use, or rather the abuse, of 
such a crude and damaging contraption on their. pro- 
perty. А type of earthing grip which is somewhat 
of an innovation is illustrated at fig. 6. The method 
of connecting the earth conductor to the grip socket is 
novel, and good contact is effected. То the writer the 
weak points in its design lie in the small area of con- 
tact obtained between the earth wire and the surface 
of the conduit, as the pressure required to flatten 
& solid or even а stranded cable to any appreciable 
extent would be enormous, and in the commercial sample 
inspected the grip would probably give way at points A 
if unduly strained. Stranded cable should be used in 
preference to solid wire, as better contact would thereby 
be effected, and the risk of damaging the grip and 
screws avoided. The screws perform the dual func- 
tion of securing the grip and also of locking the 
earth conductor to the conduit; it is not inconceivable 
that the conductor, especially if a solid wire, may shear 
off inside the bore, or the grip may work loose, and the 
earth wire would in that eventuality probably get dis- 
connected. There are also several patented earthing 
systems in which special perforated or slotted metal 
strip 1s entwined around the tubing and fastened into 
position by means of screws, the strip forming the dual 
function of clip and conductor to earth. The strip 
systems are not extensively used; of relatively low 
carrying capacity, in addition to mechanical weakness 
the necessity of joints is а bar to their adoption 
to any great extent. All the devices described in the 
foregoing depend absolutely on the conduit surfaces 
being of sufficient area, truly faced and clean, and are 
subject to the various troubles arising from imperfect 
or local contact and, in the writer's opinion, are 
unsatisfactory for armoured cables. One might con- 
tinue thus indefinitely, but it will be sufficient to in- 
dicate that the different forms of devices illustrated are 
representative of the commercial earthing fittings in 
present-day use. 


(To be concluded.) 


MARTIN'S ROTOR BALANCING MACHINE. 


THE apparatus described herewith was designed by Mr. 
W. Н. Martin, and is a product of Messrs. F. A. Pullen and 
Co., for the purpose of affording a quick, safe, and 
inexpensive method of balancing rotary bodies, and it gives 
very accurate results. In an existing machine the sensi- 
tiveness of the balance is such that when, for instance, 
balancing a rotor of 10,000 kg. it 
will easily show a variation of balance 
of 1 kg. em. by sliding a weight of 
1 kg. along the beam. This corresponds 
to a deviation of the centre of gravity 
of the rotor in a horizontal direction off 
the axis of 0*0005 mm., or approximately 
one-fifty-thousandth of an inch. 

To express the above result in a more 
concrete way : when forexample, balancing 
а 10-ton Zoelly rotor of 6 ft. diameter, 
an overweight of 10 grammes (one- 
third oz.) on its circumference, or one- 
millionth part of the rotor's weight, can 
be readily detected. It is always pos- 
sible to detect, locate, and correct an 
“ out-of-balance " moment of 1 in.-Ib. present in a rotor or 
such-like body. | 

Another advantage of the apparatus is that it indicates 
the correct plane in which this overweight lies and its 
moment would act, a feature that is unique and greatly 
increases the accuracy of the results obtained. These 
results are obtained without rotation, as it is merely 
necessary to turn the body to six or eight fixed positions, 
and when actually balancing no rotation takes place. The 
method is not affected by the body’s inertia, neither is there 


any fear of an angle of lag upsetting the result. 
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The machine, figs. 1 and 2, consiste of two main portions 
arranged to support the shaft of the rotor to be balanced. 
At one end the shaft is hung in a universally-jointed 
stirrup, fig. 8, and at the other in a bearing which is 
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Fic. 2.—A:7-TON TUBBINE ROTOR ON BALANCE. 


mounted on the short arm of a steelyard lever, figa. 2 
and 4. 

Having placed the rotor to be balanced in the bearings, 
the main weight of the steelyard is adjusted so as to bring 
the amm into equilibrium. The rotor 
is then turned а few degrees and the 
arm again adjusted by moving the 
jockey weight ; this adjustment is 
recorded. The rotor is then turned 
through another section, and the neces- 
вагу adjustment again made by means 
of the jockey weight, and во the 
process is continued for а complete 
revolution. The results are plotted 
to a horizontal base, and the sine 
curve obtained shows а maximum and 
minimum which indicate the points 
at which the centre of gravity is 
furthest from, and nearest to, the 
supporting point of the balance. By 
multiplying the jockey weight by its 
displacement, a moment is derived 
from which the eccentricity of the 
centre of gravity and the necessary 
correction are obtained. Table 1 
gives some actual resulta that have 
been obtained with a large balance. 

That this type of balancing apparatus 
is also suitable for extremely small and 
accurate work is shown by Table II, 
which result was obteined on a small 
size machine by Dr. Archibald Barr (Regius Professor 
of Glasgow University), at his range-finder works, at 
Glasgow. 

Recently the excessive vibration set up in a power-house 
and neighbouring buildings by the unbelanoel armature of 


Fid. 38.—U s1VER88ALLY-JOINT&D 
STIRRUP, 


a 450-h.p. steam-driven dynamo set was entirely remedied, 
after balancing on the above-described machine. 

On all built-up turbines, such as the Zoelly & Curtis types, 
first the shaft and then each disk put on is successively 
balanced ; the final balance obtained will then be without 
any disturbing couple, and many times more accurate than 
any result obtainable by other methods. In a drum-type 
turbine, such as the Parsons rotor, the overweight is taken 
out partly at each end in relation to the position of the 
centre of gravity, the sum of this moment being equal to 


TABLE I. 


t 
Out-of-bal- | Weight re- | Correspond- 


| moved (де- | ing correo- 
Rotary bodies balanced. Weight, kr. found pendent on ion of 


ound, the radius), rotor'a c. of 
kg. cm. | е ; us) ат 
— — — — — — xcu scum 
H.p. turbine ro‘or... 2,678 3 75 0:208 0'014 
L p. turbine 5 370 R 8 0˙23 0'0108 
Н р turbine, 6.792 86 1:35 0:063 
L. p turbine „, 9.103 13 2 0'244 070145 
H.p.turbine ,, 6 781 217 0:8 0'032 
L.p. turbine „ 9 216 ЗЕТ 0°695 0`087 
H. p. turbine. 7., 200 10˙8 1:391 0:015 
L.p. turbine , .. 9,208 | 589 | l1 0'064 
| 
TABLE II. 
Rotary body balanced. | Kg. Kg. om. Rg. | Mm. 
Gyro wheel F in. | 2973 010936 | 0000054 | 0'06121 
diameter for gyro- (54 milli- (about 


| grammes) 120,000 io.) 


statio compass. 


the total moment of over-weight. Reduction gear wheels 
can also be balanced by this machine, and for bodies which 
are of relatively lange radial and small axial dimensions, a 
mandrel (in itself balanced) to take such parts can be used 
on the machine. The machine could also be used for 
standardising rotary parte. 

In his patent specification the inventor claims a pre- 
cision in determining the eccentricity of the centre of 
gravity ten times as great as that attainable with the 
methods hitherto employed, such as that of rotation ata 
high speed. 

Messrs. Yarrow & Co., of Scotstoun, after investigating 
the matter, have adopted one of these machines for their 


Fig, 4.—BALANCING BEAM 
BEABING. 


own works. Similarly, the Royal Shipbuilding and 
Engineering Co. De Schelde,” of Flushing, Holland, is 
using such a machine with great satisfaction, and 
various other firms are considering the adoption of the 
apparatus, 
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THE NATIONAL INDUSTRIAL COUNCIL FOR THE ELECTRICITY SUPPLY INDUSTRY. 


Proposed Reconstruction. 


By T. W. COLE, 
Joint Secretary, No. 9 (Home Counties) District Council. 


Some little time ago, at one of the meetings or the 
Home Counties Council, Mr. Hesketh, of Folkestone, 
presented a report in which he suggested that steps 
should be taken by which each District Council might 
be represented directly on the National Industrial Coun- 
cil. We discussed the matter, and, like most people faced 
with a new proposal, saw the difficulties much more 
than the advantages, and so for the moment held our 
hand. But gradually we became aware that the same 
feeling as to the need of direct. representation on the 
National Council was becoming universal. This wide- 
spread feeling all over the country crystallised eventu- 
ally in a definite resolution to the effect that, when the 
time came round again to nominate the members of 
the National Council, direct representation should 
be secured. This resolution was drafted by the em- 
ployers’ side of No. 3 District Council, and first sub- 
mitted to the employers’ side of the District Councils 
at a meeting held at the Ministry of Labour on January 
6th. I confess that at that meeting, as an early speaker 
in the debate, I opposed the resolution. But the meeting 
generally was all out for it, and very cogent arguments 
indeed in support were forthcoming, and the resolution 
was carried. The next day there was a further meeting 
at the same place, at which the employés' side of each 
of the 13 District Councils was officially represented, 
and also the National Council by 10 of the 12 members. 
The “‘constitution of the National Council’’ was the 
first motion on the agenda, and ran as follows (the 
same resolution as on the preceding day):— 

"That it be & recommendation of the National 
Council that the National Council should be composed 
of 26 representatives on each side; that the allocation 
of seats оп the employers’ side should be 13 for the 
companies and 13 for the local authorities; that the 
company organisations in electing their representatives 


should endeavour to secure that a representative is 


elected from each district; that the local authority re- 
Presentatives on the National Council should be one 
from each District Council and should be elected by 
and from local authority representatives on the Dis- 
trict Councils." 

The minutes of this meeting triumphantly record 
that the resolution was ''carried unanimously." So 
much for the views of the employers’ side. Then came 
the task of submitting the resolution to the trade union 
side at the combined meeting, held on January 20th, 
4' Montague House. Unfortunately, the trade union 
sides of the District Councils had not had the resolution 
submitted to them, and so had to face the resolution 
appearing on the agenda paper quite unprepared. 
rurther, although the resolution implies that the trade 
union side of the National Council shall be selected from 
the District Councils, there are no specific words to 
this effect. Mr. Rowan, in a most admirable speech, 
led the opposition from the point of view of the trade 
unions, but there was evidently a good deal of division 
of opinion on the trade union side, and a strong feeling 
Was expressed that it should have had an opportunity 
of discussing the matter before coming to the conference. 
My own Council, the Home Counties Council, however, 
was blameless on this point, as we had already come to 
agreement on the matter in full council of both sides, 
and were prepared to vote in favour of the resolution 
accordingly. But none of the other District Councils 
appeared to be in such a position, so a registration of the 
votes of the individual Councils was out of the question, 
and the motion was followed by merely a personal “© show 
of hands." After all, it was too much, perhaps, to 
expect the perplexed and unprepared trade union repre- 
sentatives to vote off-hand, and commit themselves on 


such a serious proposition. The show of hands,“ 
needless to say, counted against the proposition. The 
conferences, however, have been most useful, as every 
District Council has heard all sides discussed, and 
should now be in a position to deal confidently with the 
question at an early meeting of its full council. The 
next step, therefore, for the District Councils is, pre- 
sumably, to take a vote as we of the Home Counties 
Council did, of both sides. Bearing in mind the 
'" unanimous ’’ carrying of the resolution by the em- 
ployers’ side of the District Councils at the meeting on 
Jan. 7th, already mentioned, it would look as though it 
were only the trade union side, at least ‘mainly, that 
remained to be convinced. Anyhow, the task now for 
each District Council is to discuss the matter in full 
council, and take a vote on the matter. When this is 
done, therefore, and the votes of the 13 District Councils 
are collected, the matter will formally be in order for 
action, if any, to be taken. Until such definite vote 
is forthcoming, of course, despite conferences and so 
forth, there would be no grounds to justify the Minister 
of Labour approving any proposal. 

Now as to the proposed change in the constitution 
of the National Council. First of all taking the em- 
ployers' side, the change does not necessarily mean 
а change in the personnel, but merely an addition of 
new members. For instance, Alderman Beaumont sits 
on the present National Council because he was 
nominated thereto by the I.M.E.A. in virtue of his 
valuable services on No. 10 District Council. In the 
reconstituted National Council he will sit there because 
he will be nominated by No. 10 Council in virtue of 
precisely the same services. Mr. Bailey sits on the 
present National Council at the nomination of the Con- 
ference of Chief Officials. He would still sit there by 
exactly the same nomination, but would be understood 
also to represent No. 10 Council, if No. 10 Council 
eoncurs, which may be taken for granted." Mr. 
Woodhouse would also sit as a nominee of the Power 
Companies’ Association, with merely the almost theore- 
tical addition that he also represented Yorkshire District 
Council. The same applies, of course, mutatis mutan- 
dis, to the other members. In fact, if we might adopt 
a terpsichorean simile, there are 13 District Councils 
as wall-flowers, and the present members of the National 
Council will be told to ‘‘ set to partners." Of course 
only part will be thus temporarily united, and there 
will still be a balance of wall-flowers "' for which new 
partners must be elected. And the only ''recon- 
stitution ’’ is that these surplus spinsters, во to speak, 
should be provided with partners. The three Company 
Employers’ Associations would still retain their nomi- 
nating powers, but in concert with the District Councils, 
and surely the most punctilious purist could not take 
exception to such an innocent ménage à trois. The 
case of the municipal representatives is even simpler, 
since the I. M. E.A. drops out altogether and each mem- 
ber is elected by his District Council “ on the spot.“ 

There is one point also which is universally taken 
for granted by all the reformers unanimously, and that 
is that the present chairman, Alderman Walker, con- 
tinues in office; the whole new scheme presupposes that. 
We are not afraid of the size of the Council interfering 
with its work or effectiveness provided Alderman Walker 
is 1n the chair. 

The chief argument advanced against the increased 
National Council, and we admit that it has a certain 
force, is that it will be like“ the old lady who lived in 
a shoe." But even this old lady manipulated her 
troubles successfully—and the difficulty of numbers is 
not insuperable. No. 10 District Council has found 
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a very businesslike way of dealing with such a case by 
appointing an Executive Committee, the full Council 


meeting, 1 believe, once a month, and the Executive 


once a week. Mutatis mutandis, something of this kind 
could obviously be done by the National Council. 

Now as to the trade union side; I speak with difti- 
dence here. (I am a nouveau riche as regards my trade 
union lore. In ante-Whitley days, or at any rate, in 
ante-bellum times, many of us had only а bowing ac- 
quaintance with trade unions. During the war ''in- 
timacy ripens. ) Anyhow, it does seem to me that 
trade unions have everything to gain and nothing to 
lose by regional representation on the National Council. 
It is certainly in principle more democratic that those 
who form the higher court, so to speak, should be elected 
by the same union representatives whose interests are 
being dealt with. Thie trade union representative on 
the District Couneil ought not to be supposed merely 
to keep his nose down on to merely local matters in 
an isolated kind of way, but to treat these in a broad 
spirit and in right relationship with the broad lines 
of policy dictated by the wider interests of the industry 
nationally, But how is he to do this, if he is told to 
keep to his mere local business, and leave all these 
bigger matters to be dealt with by ‘ headquarters? In 
respect of these matters for which he is responsible, he 
ought to be there representatively himself. Further, his 
unintermittent experience of the detail work of the 
District Council specially fits him to deal adequately 
with the work of the National Council. To be able to 
see the job right through either personally or repre- 
sentatively would add enormously to his interest in it, 
and incline him to put his best into the work of the 
Whitley scheme to the benefit of all concerned. The 
present is the unique opportunity for the District 
trade union representatives to declare: “ We are going 
to be in it, all the time, all the way through.“ 

Again, and this is a point on which 1 think all 
constructively-minded members will agree, both em- 
ployers’ side апа trade unionists, by making the 
National Council directly representative of the District 
Councils, the whole scheme becomes organically com- 
plete. It becomes one machine, structurally sound. Not 
only is each District Council vitally connected with the 
National Council, but, through the National Council, 
the District Councils become welded together into an 
organic Whole. At present we are all so many isolated 
units, each going on its own way merrily, without any 
regard to the good of the whole. This is not our fault, 
but the fault of the organisation, for, barring eaves- 
dropping, we have no means of even knowing what any 
other is doing. 

Finally, the proposed reconstitution. will make the 
whole scheme more highly Whitlevised. The Whitley 
report says: Zhe National Industrial Council should 
not be regarded as complete in itself; what is needed is 
a triple organisation—in the workshops, the districts, 
and nationally. Moreover, it is essential that each of 
these stages should proceed on a common principle, and 
that the greatest measure of common action between 
them should be secured. In another report, it urges 
‘each of these three forms of organisation (7.e.. Works 
Committees, District Councils, and National Council) 
being linked up with the others so as to constitute an 
organisation covering the whole of the trade." 

It is to secure such ** linking-up." and to prevent 
the National Council being “ regarded as complete in 
itself," that the reconstitution is proposed. Flat re- 
ferendum. 


Architecture Exhibition at Ghent.—The International 
Architecture Exhibition, organised under the auspices of the 
Government. will be opened at Ghent on April 30th in the Palais 
des Fêtes. The scope of the Exhibition will be a very wide one. as 
not only will it deal with architecture properly so-called. but also 
with everything concerned with the modern arrangements of houses 
and offices. Thus, furniture, pianos, carpeta and hangings, heating 
and lighting apparatus, the newest ideas for bathrooms and the 
most modern electrical appliances will all find a place in the Exhi- 
bition — Yeuter's Trade Service (Brussels). 


Morkow e. STEPNEY BOROUGH CouNcIL—APPEAL. 


IN the Court of Appeal, betore the Master of the Rolls and 
Lords Justices Warrington and Serutton, on January 191, 
the case ol Morrow с. the Steppey Corporation Was beard 
upon the defendants’ appeal trom a Judginent ot Mr. Justice 
P. O. Lawrence, granting an injunction restraining the 
defendants from discharging grit and ashes from the chimney 
stacks of their works so as tu cause а nuisance to the plamtil, 
who carried on business as à mast, oar, and scull maker in 
Brightlingsea Place, Limehouse. Mr. Justice Lawrence also 
awarded the plaintiff. 400 as general damages for tne dis- 
coinfort he had sutlered and the costs of the action. 

‘Lhe action was reported in our issue of June lsth, 1920. 

Mr. JENKINS, K. C., in suppore of ne appeal, said it was 
really brought ror the purpose o£ taking the case to the House 
of Lords. Mr. Justice Lawrence had round as a fact that a 
nuisance was caused to the plaintiff. Detendants contested 
that at the trial; but he was not prepared to ask their lord- 
ships to review the judge's findings ot tact. But the impor- 
tant point of law which the defendants wanted decided was 
whether, having regard to the defendants’ statutory position, 
they had not the right to do what they had done, and whether 
or not the plaintiff s only remedy was compensation. Another 
point for consideration was whether tbe learned judge had 
exercised his decision rightly in granting the injunction. The 
operation of the injunction had been suspended pending the 
present appeal. If the injunction was granted it would no 
doubt infüct considerable hardship on a great number of 
persons. 

Without calling upon counsel for the respondents, their 
lordships held that they could not interfere with the Judgment 
of Mr. Justice Lawrence, and dismissed the appeal with costs. 


ELECTRICAL INDUSTRIES, LTD. 
IN the Companies Winding-up Court, on January 19th, Mr. 
Justice Astbury made аа order for the compulsory winding-up 
of Electrical Industries, Ltd. Mr. Bischof, for the petitioners, 


R. Johnston & Co., Ltd., said they were judgment creditors 
for £315. No notice of opposition had been received, and 


tlie company did not appear. 


CORRESPONDENCE. 


Letters received by us after 6 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment, No letter can be published 
unless we have the writer's name and address in our possession, 


* 


The Life of Metallic.ilament Lamps. 


Referring to ^7 Dudlux’s " letter of the Mth inst., I should 
like to state that I experience similar results with metallic- 
flament lamps. Occasionally one gets a lamp which burns 
for about 500 hours, but this is decidedly the exception to 
{һе rule. 

Generally speaking, the average life is about 200 hours for 
ordinary metal lamps, and 100 hours for ' half-watt ° types. 
In the first place. watt lamps were installed. to replace 
large аге lamps, with а view to reducing current consumption. 
However, far from being economical, the high cost of re- 
newals more than balances the running costs of the arc lamps. 

One 15 rather loath to have to resort to the ancient carbon 
lap, but apparently there is nothing else for it. 


J. W. H. 


January 9th, 1921. 
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A 100 per cent. Load Factor. 

| should like through the medium of vour journal to ask 
the attention of electricity supply engineers to the question 
of quoting special rates for appliances of fixed capacity work- 
ing continuously day and night. | 

Some years ago an interesting device for storing energy in 
the form of hot water was introduced, and a good шапу 
supply undertakings did at that time quote low rates for the 
energy taken by this apparatus, using no meter and sealing 
the connections. | 

Recently a good deal of attention has been given again to 
appliances of this class, but inventors are being discouraged 
by the reluctance of supply undertakings to quote special 
rates for such supplies. 

lt is, I believe, argued that because the 100 per cent. load 
factor apparatus operates across the peak it does not justify 
cut prices for energy. | 

[t must be remembered, however, that these appliances 
would be used to a great extent on parts of the mains net- 
work where loading is at present intermittent, and the load 
factor on the cables low. Moreover, in most stations, the 
actual peak occurs in the winter time, and lasts for à very 
short period. and a rate might be calculated to take into con- 
sideration the overlapping of this short peak. 

For example, if 8d. a unit is the price for supply taken on 
the peak, and ld. a unit would ie profitable for, say, 8 
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93-hours’ supply taken off the peak, it is obvious that an all- 
round figure of 14d. would meet the requirements and prob- 
ably encourage a very desirable load of this kind. 

The matter should receive sympathetic attention because the 
water heating problem is largely bound up with the storage 
of electrical energy on the consumer's premises in the form 
of heat. Moreover, there is indication to-day of further in- 
teresting inventions for heating, these probably await for 
their development only the encouragement of the supply en- 
gineer in the form of suitable taritts. 

It would be interesting if you could obtain the views of 
engineers on this subject. 

J. W. N 
Director and Secretary, 
Brit, Electrical. Development Association, Inc. 

London, 

January 18th, 1921. 


Ап Engineers’ Club for London. 


It is extremely encouraging to see the efforts that are now 
being made by Mr. Hill and his colleagues to form an En- 
gineers’ Club in London, linked up with other proposed 
Engineers’ Clubs in provincial cities, including naturally the 
pioneer of them all at. Manchester. 

Considering the fact that our city is justly acclaimed as 
the centre of the majority of the world’s human activities, 
and that civilisation in its material expression is mainly the 
work of engineers, there should be no special pleading re- 
quired to obtain a generous moral, intellectual, and material 
support for this enterprise. 

It is, therefore, to be hoped that engineers will get into 
touch with Mr. Hill's provisional committee at the earliest 
possible moment to ensure that the scheme may be launched 
with the least possible delay, and that in the near future 
we may һауе the finest club in this country available for 
recreation, social intercourse, and professional discussion, 
together with feeding and sleeping facilities on a level with 
those to be found at a first-rate hotel. | 

This scheme should interest not merely the 3,000 engineers 
in the city who are called for, but at least 80,000, and perhaps 


many more. 
Raymond J. Mitchell, 
London. A. M. I. E. E., A. M. I. Min. E., &c. 
January 18th, 1921. | 


[Our correspondent has accurately defined the institution 
which the promoters aim to set up. It is going to be a very 
big thing—if those who wish it to exist will give the scneme 
their support now.—Eps. Exec. REv.] 


The Telephone Ramp." 


. Your leader of the 14th appears to inflict an unmerited 
injustice upon many readers, telephone subscribers, and would- 
be victims, especially those who were too young in 1911 to be 
interested. 

How can the Post Office penny be compared with any other? 

И so, when did the Post Office telephones and telegraphs 
make a profit? The Postinaster-General says they cannot 
develop the system until munufacturers deliver the goods; 
We may ask ourselves, therefore, what will replace the present 
penny when his department really begins to spend? 

All the present official statements are interesting, if alone 
for the careful avoidance of the only issue that does matter, 
and that is: When is the department to be run on business 
nes? 

| Те!ерһопу. 
January 18th, 1921. 


Cost Sheets. 


Referring to the article by Mr. Clegg in your current issue, 
dealing with cost keeping in an electricity supply undertaking, 
I should like to inquire if the author is quite satisfied that 
sufficient detail is shown. Surely lumping together all work 
on engines, boilers, &с., is not good enough. | 

Costs, to be of practical use, so as to enable the engineer 
roperly to control works costs, must be shown in more detail. 

or example, some boilers may be hand-fired, others fitted 
with automatic stokers, whilst others burn oil fuel, or even 
powdered fuel. Is it not necessary to show the actual cost 
of cleaning, repairs, and maintenance of brickwork done on 
each? The chief should be able to sce that the cost of repairs 
to those boilers having auto-stokers is perhaps three times 
as much as for the hand-fired boilers, or that repairs to 
brickwork on those consuming oil or powdered fuel may be 
a very serious item. Again, perhaps turbines (and the 
necessary auxiliaries) by different makers are installed. Com- 
parative costs of repairs and maintenance of each set should 
be available, not only for the sake of keeping a tight hold of 
costs, Put also for future guidance. 

At the present day, works costs are a very serious item 
Indeed, and [ thimk should be so arranged that the chief can 
at any time see all spots of enlarged, increasing, or unneces. 
sary expenditure, so that the necessary steps may immediately 
be taken at the time those spots appear, to check their growth. 


: J. Н. Whyman. 
‘London. " 


January 18th, 1921. 
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The Constitution of the National Council. 


I attended on Thursday last, January 20th, a joint cen- 
ference of representatives of the District Councils and the 
National Industrial Council for the Electricity Supply In- 
dustry, and was а very Interested observer, not joining in 
the discussions. 

The principal item upon the employers’ agenda was the 
question of the constitution of the National Council. This 
occupied some time, and eventually the proposals submitted 
were defeated, not, L believe, because the’ trade union dele- 
sates from the various District Councils were against direct 
representation upon the National Council, but mainly because 
the principle had not been discussed by the District Councils, 
and I would ask for this matter to be seriously considered 
by them. 

On this question of principle [ am definitely at one with 
the employers’ representatives, as I think that both sides of 
the National Council should be drawn from the representa- 
tives of tlie various District Councils, thus co-ordinating each 
district and providing the members of the National Council 
With full information of what exactly is being done in each 
district. The question of numbers could be settled after- 
wards; what I am concerned about is the principle involved. 

There is no doubt that the present National Council is an 
anomaly, and as far as the District Councils are concerned, 
entirely undemocratic. On the other hand, nothing could 
make the present Whitley scheme more constructively sound 
than to Join up all the various District Councils in one body, 
resulting in a National Council directly representative of each 
District Council, to say nothing of the intelligent interest 
created in the District Councils in having one of their number 
te see the job right through. ? 

At present each District Council makes recommendations 
and then is left quite in the dark until the arbitrary verdict 
of the absolute and independent National Council arrives, 
the National Council on its own side being equally in the 
dark as to the general tone of feeling in the District Councils 
except as much as can be conveyed by correspondence. 

There foe the moment I will leave it, but I would express 
fhe wish that the subject shall be considered by the District 
Councils, and a vote on the question be taken, and representa- 
tions inade to the National Council as to their wishes in the 
matter. | rod 

We had, too, the amusing experience of a chief engineer 
moving a resolution to the elfect that the wireman's rate of 
wages was too high. He was supported by other chief 
engineers, umongst whom I noted one who is employed by 
а Labour Council in London. I am wondering if he was 
voicing the opinion of his Council, and shall certainly have 
to take steps to see that a resolution is tabled before his 
Electricity Committee about his rate of wage, which I think 
is certainly excessive, whatever he may think about: the 
wiremen's. The resolution was not carried, not that it would 
have made any difference if it had, but we certainly know 
some of our friends. Look out for reprisals! © 

The Conference generally was a step forward, but I trust 
that next time the agenda will be prepared and submitted 
to both sides some days before the conference takes place. 


W. J. Webb, 
Secretary of Trade Union Side of Nos. 9 and 10 
Areas D.J.l.C.'s for the Electricity Supzly In- 
London. dustry. 
January 24th, 1921. 


[An article on this subject appears elsewhere in thia issue.— 
Eps. Exec. Rgv.] 


German Competition in the Electrical Trade. 


The twin subjects of German competition and unemploy- 
ment and their relation one to the other are naturally very 
much to the fore just now. | 

The question for decision is: Is it right or wise and in 
the interests of the nation as a whole that we should purchase 
freely German manufactured goods?“ 

In endeavouring to find an answer to this question, there 
are, to my mind, two things to be first considered :— 

l. Germany's object in dumping these goods on us, and 

2. ‘The present conditions which make it possible for her 
to do so. 

(1) Most of us know what Germany's object was, and still 
is, and those who don't know will find out by reference to 
vour leading article. 

With regard to (2), we have to remember that Germanv 
didn't win the war, at least we are told that she didn't (how 
she would have dealt with competition if she had won mav 
be left to the imagination, but it is more than likely she 
would have dealt with it on the lines of the boy with the 
apple—'' there wouldn't have been no competition “). 

Not having won, however. and being taxed, therefore, at 
about half the rate we Britishers are, she finds the rate of 
exchange so much in her favour that she is able to dump 
her manufactured goods on us at a price below our cost of 
production, and she no doubt кеев visions of being able at 
ane fell swoop te accomplish that which before the war took 
her many vears of effort and sacrifice. 

T shall, no doubt, be reminded that Germany has a big lond 
of debt to carry. True, but you can't pav and owe as well, 
and as Mr. Allam has pointed out in his very able letter, 
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. Germany has no intention of paying; but if she does eventu- 
ally pay, and has in the mean time been able to get the control 
of the electrical industry, which she has, I believe, set out 
for, we might easily be worse off than we were before the 
war. 

How far this German competition increases unemployment 
I аш unable to say, but 16 cannot be denied that it is respon- 
sible for some of the increase in unemployment. If it be a 
fact that at the commencement of the present trade slump 
the British manufacturers of electrical accessories had not 
more than sufficient business in hand to keep their work- 
people fully employed, then it follows that every order given 
to Germany for this class of goods creates or increases unem- 
ployment in thi& country. 

If German competition is as good & thing as some people 
try to make out, by all means let us foster it, even if by doing 
so we become merely a nation of shopkeepers; but let us do 
80 with our eyes open, remembering, as Mr. Allam says, 
what happened during the war, and how many of our lads 

aid the penalty of the folly we should propose to perpetuate. 
t would be as well also not to shut our ears to the, at present, 
comparatively quiet cry of our own unemployed. 

The question, as one of your correspondents remarks, '' calls 
for clear thinking and action." 

T. Gladdy. 


Birmingham. 
January 18th, 1921. 


Reliable Electric Irons. 


Our attention has been drawn to the account of the per- 
formance of an electric iron as reported in your January 7th 
issue. This is most interesting, but the performance 18, of 
course, only a repetition of many such which have occurred 
accidentally. We have known instances of an iron burning a 
hole through an expensive table, and, not satisfied with that, 
falling on to the floor, and commencing to make its way 
into the apartment underneath. In one such case, the 
contractor claimed it as а triumph for his flex, and considered 
the iron had done no more than he expected it to do. 

Most types of modern electric irons would, of course, stand 
more than this, but the notice referred to reminds us of a 
series of tests we made some years ago on our Smoothwell ”’ 
irons to determine the best form of element. 

One of the irons, No. 602, 6 lb. weight, 485 W, was 
switched on the Birmingham 220-V mains on January 22nd, 
1912, and taken off in July, 1913. During this period the 
iron was in circuit night and day, except that on every 
week day it was switched off for one hour to prove our 
claim that the Premier waved wire element is not strained 
by alternate heating and cooling. This alternate test is, of 
course, much more severe on the iron generally than a con- 
tinuous one. 3 

By the end of the period, the iron had been in circuit 
well over 12,000 hours, and had consumed 6,000 B.O.T. units, 
and as it was still in perfect electrical order, it was thought 
unnecessary to go to any further expense on energy in the 
effort to break it down. | 

The face of the iron showed a dull red glow in the dark, 
and it was often used as a cigar lighter, for which purpose 
it was quite efficient, but it also scorched one's face at the 
same time. 

We might mention that two other irons of the same type 
as the above, but with elements made in different ways, 
lasted 2,509 hours and 482 hours respectively. 


Premier Electric Heaters, Ltd. 
Birmingham. 
January 2st, 1921. 


—— — — — — 


А Generator Problem. 


Referring to Wireman's " sketch, the machine appears to 
be a simple compound wound generator, with separately 
excited shunt field. I imagine the compound winding 
referred to by Wireman,” in his previous correspondence, 
is the series winding." I would suggest that Wireman ”’ 
test the polarity of his field coils to ascertain if they are 


alternatively N. and S., and at the same time make certain 


that the series coils are not opposing the shunt. This may 
be done with а pocket compass, the generator being run, 
first, ав а shunt machine (with the series coils disconnected), 
and then as a series machine with an exterior load, and shunt 
coils disconnected. Should any alteration be necessary, care 
should be taken when reconnecting to the supply, to keep 
the direction of current through the shunt circuit the same 
as when testing. On the other hand, a drop test on the 
feld coils and armature may reveal & fault which prevents 
the machine from delivering the rated output. 


C. А. Besley. 
Cardiff. | 
January Brd, 1921. 


— — — — — 


Shop Displays. 
I am surprised at the personal abuse by Mr. Tate in your 
issue of the 14th inst. If this is the only assistance he can 
give {о electrical shopkeepers in their endeavour to get pro- 


tection against the unfair methods of the wholesalers and 


lamp firms, we prefer to be without it. As he writes as 
the secretary of the E.C.A., I presume the Executive of the 
Association are the sponsors. 

I certainly had hoped the E.C.A. would have come into 
the correspondence with the desire to help, but events prove 
differently. 

During the last few weeks I have called on some electrical 
shops, and only in one instance did I find the shopkeeper had 
been a member of the E.C.A., but had resigned some years 
back, as the benefit he derived was an occasional book. 

The E.C.A. claims to be а useful body, and doubtless it is, 
but judging from the tone of the secretary's letter, the 
shopkeeper is not for its consideration; perhaps Mr. Tate 
would give the number, if not the names, of the electrical 
shopkeepers who are on the Executive, and also the dates 
of the meetings when matters are discussed, as is done by 
other trade bodies. 

Mr. Tate's paragraph re the public is entirely wrong, as 
how the public are concerned in a matter which appears only 
in the trade journal is beyond my comprehension. 

We shopkeepers want an Electrical Shopkeepers' Alliance, 
and now is the moment; the wholesalers are employing travel- 
lers to call on hotels and other large users to filch the trade 
that should come to them through us; something must be 
done, or we may find it necessary to assist the foreigner, in 
order to attain protection. 

. Retailer. 


January 90th, 1921. 


P.S.—It seems very evident from the discussion that there 
are many unfair things done to injure retailers of electrical 
goods, and that the trade requires organisation to put it on an 
equal basis with other retail trades. Will those interested 
write to me, care of the Editors, so that an informal discus- 
sion can be held on the matter with a view to taking steps to 
improve the position? 


Referring to the letter of Mr. Cohen, of Messrs. Watson, 
Marsh & Co. (Hampstead), Ltd., 1 do not think 1t necessary 
to reply to the inaccuracies contained in the same, except to 
state that amongst many letters received from his firm, I 
notice one dated September 10th, 1919, which contains the 
following words:— 

We desire to thank you for your courtesy and attention 
in the several matters dealt with.“ 

Readers will draw their own deductions from the tone of 
his letters as to the value of Mr. Cohen's repudiations. 


Leonard G. Tate, 
General Secrctary, 
Electrical Contractors’ Association (Inc.). 
London. 
January 25th, 1921. 


Home Lighting Economies. 


Two of your correspondents refer to my recent warning 
against the fire risk incurred in the connection of 6-volt shunt 
circuits (with ''6-volt " insulation) to a 250-volt or even a 
100-volt house installation, and point to the success of their 
own economy circuits and freedom from accident. The in- 
stallations of W. H. R.“ and Mr. Fowler Clark differ, how- 
ever, in an important detail from that described by '' Volt- 
man ”'; for while they have taken the precaution of connecting 
the bell-push and the cotton-covered wiring to the pole which 
is normally at earth potential. Voltman has connected 
his at a switch, and switches are (or should be) in the outer 
or unearthed wire. | 

But the so-called neutral of a three-wire system is by 
no means always at or near the earth potential; 1п some 
systems the negative line is normally earthed, and in most 
others the full voltage of one side is found occasionally be- 
tween the neutral and earth. W. H. R.'s" fuses (which 
it is hoped are of the 250-volt pattern) may afford some pro- 
tection, but as they will be virtually in parallel when they 
are subjected to an earth current, the value of this protection 
must be discounted. к 

„W. В. R.'s” diagram does not indicate whether it 18 
possible to break the S.P. main connection st the neutral; 
if so, and there is an earth on the bell, &c., circuit, the whole 
of the main current will take this earth and none of the fuses 
will be blown, the current being limited to normal by the 
high-voltage lamps and other consuming devices. 

Mr. Fowler Clark mentions the additional risk of the 
accumulator terminals, and I think enough has been said to 
justify my warning, that any conductor which 1s connected 
to a lighting circuit is liable in ordinary use to be subjected 
to the maximum pressure on that circuit, and that such 
conductors should therefore be treated accordingly as regards 
situation, insulation, and protection. In practice, I believe 
that this necessity will be found to counteract the economy, 
and that the true economy, without the risk, is more likely 
to be found in Mr. Fowler Clark’s suggestion for series 


nning. 
DAR E. R. 
January Ath, 1921, 
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Indicating Wattmeter in Remote Position. 


Can any of your readers suggest the least costly method of 
solving the following problem? 


"A" and B are two generating stations situated about 


two miles apart. The owners of А ” have contracted with 
ће owners of B to take a supply of electrical energy 
amounting to from 800 kW to 400 kW, on the three-phase 
system at 6,600 volts, 50 periods. . 

About half-way between A and " B " it is proposed to 
loop the main cable (only one cable is to be laid) into a 
sub-station within the ares supplied by the owners of A," 
from which a demand of 100 kW may have to be met, se 
that the supply to be taken will be delivered in part to the 
intermediate sub-station and the remainder to station ‘‘ А.” 

It is required to provide means for giving a continuous 
indication at A of the total demand in kilowatts being 
made by system A upon generating station B.” 

How can this best be done? 


January 22nd, 1921. Inquirer. 


Charging Batteries for Motor Cars. 


I have recently been investigating various methods employed 
in motor garages for charging accumulators, and I have not 
yet come across a single system which is efficient or flexible. 

In an ordinary garage there are usually 10 to 12 batteries 
on charge, and these batteries are usually 6, 8, and 19 V. It 
is not efficient to charge all these batteries in series, as they 
usually all require différent charging rates, as for instance, 
new cells will require a prolonged charge at about 4 A, while 
the cells which have been in operation for some time may 
take from 10 to 19 A. 

am anxious to know if any other correspondents can 
advise me of some firm which makes charging boards with 
the resistance so arranged as to give different charging rates. 
These boards could be used either in conjunction with a 
motor generator set, or else with a d.c. supply from the 
fown mains. 

Tam sure if anyone got out such a standard set, it would 
be taken up by all the up-to-date garages. 


January 19th, 1921. Rootes Ltd. 


Terminal Glands that ought not to be used in Connection 
with Electric Furnaces. 


All who have Glover’s interesting calendar see before them, 
for the remainder of this week, photographs of an atrocity 
in the design of an electrics] joint. 
Pi problem is to connect 94 37/19'в from transformer to 

ace. 

The castings are out of all proportion to the work they are 
called on to do: and, if water colling is necessary, the water 
has to come and return through flexible pipe. 

The pictures clearly show that the weight is not hung on 

e bars so as to avoid uselessly damaging twisting stresses. 
Compare the size of the flange joint with the size of the 
connection to the three bars in the same circuit. 

ле other ends of these particular flexibles have no such 
casting to crush them out of reasonable shape, and no water 
cooling device, and are no larger than the connection at the 
end of the bars. 


‚ Surely there is no necessity for such absence of thought 
in design. 


London. 
January Mth, 1921. 


[Some letters have been held over.—Eps. Exc. Rev. ] 


Theodore Stevens. 


————— PRÉ 


NEW ELECTRICAL. DEVICES, FITTINGS, 


AND PLANT, 


Readers are invited to submit 2 of new or. improved 
devices 


and apparatus, which will be lished if considered of 
x E , W pub 


i A New Tandem Resistance. 
t is 


is the practice in every modern kinema theatre to-day 
lo install at least two bioscope machines, the obiect being 
to change over from one film to another with as little delay 
as possible. and by the installation of a tandem resistance in 
circuit with the two arcs, the change over їп current from 
me arc to the other is hardly perceptible as the current is 
transferred or regulated from one machine to the other without 
any break in the picture. The current is graduated to produce 
В dissolving effect on the screen during the change over. The 
tandem resistance also prevents overloading the generator. 
A new type of resistance. fig. 1. introduced hv MESSRS. AUSTIN 
Watters & Son, of Gaythorn Works, Little Peter Street. Man- 
chester, hag severdl advantages over the fixed brush contact 
‚ by having each contact brush adiustable. so that the 
Gradual change-over can be obtained without having to first 
Ming the regulator over to the full current stud (unless actu- 
ally working on full output), and to bring the other section 
eum regulator on the corresponding low current stud on the 


oder resistance, which is necessary on the fixed brush type. 


In this resistance each section of the regulator is adjustable 
and interlocking, so that whatever the actual working current. 
the adjustment can be made instantly to regulate either arc 
to obtain & gradusl, smooth change-over. In the event of the 
motor generator failing, 1$ is necessary in the majority of 
cases, unless a duplicate set is installed, to change over on to 
the corporation or supply company's pressure, which is usually 
00 or 500 volts, through a large resistance frame. The 
{ 


Fig. 1.—А New TANDEM RESISTANCE. 


tandem resistance is left in circuit, but the one section being 
used on the arc is cut out. This has to be done alternately on . 
each machine as used, otherwise the finer wire section of the 
tandem resistance would be burnt out. This contingency is 
provided for by the ability to put the regulator into such a 
position that both parts of the tandem resistance аге prac- 


tically cut out. 
A Mechanical Fuse.“ 


The accompanying sketch, fig. 2, shows, diagrammatically, 
the arrangement of a mechanical fuse used on a v large 
Plate mill of the latest design in Canada. a is the main mill 
motor shaft carrying the flywheel, and continuing on to the 
pinion housing; B is the outer bearing at motor end of shaft; 
С is a crosshead free to move endwise but normally held by 
the two tie bolts Е; D is a bracket machined to permit the 
crosshead c to move in an endwise direction only. In the 
event of breakage of the portion of the main shaft adjacent 


Еа. 2.—Sarety Device on MIL ӨНАРТ. 


to the pinion housing and of the fracture following the usual 
diagonal form, a heavy end thrust is put upon the main shaft, 
which causes the fracture of the fuse ” bolts, at the reduced 
portion shown at F on the sketch; this permits the shaft to 
move endwise sufficiently for the fractured ‘ends to clear each 
other, so saving additional damage due to the momentum of 
the flywheel and totor. At the same time the endwise move- 
ment operates a switch cutting off the supply of current to the 
motor. The amount of end movement is limited by s collar 
on the main shaft, which is not ordinarily in contact with 
the face of the bearing. 


— — a ee E TIGE) 


Strange Radium Storles.— The Berliner Tageblatt 
narrates a curious history of certain dealings in radium, according 
to the Observer. It is noteworthy that during the war and 
after the war, the stock of radium in Germany was greatly 
lessened, and it is regarded an certain that in the form of radium, 
whole fortunes were conveyed abroad and concealed. When in the 
years 1917 and 1918 the sun of war profiteering was at its zenith, 
а demand for radium arose which was even greater than that for 
platinum and gold. Offers to buy at highest prices" were to be 
found in quantities in medical and other professional publications, 
For many doctors and researchers who had got into difficulties 
owing to the rapid fall in the value of money it was a great 
temptation to acquire я Jarge fortune by a legal sale of the radium 
in their possession, and this, indeed, appears tg have been done to & 
large extent. | 
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BUSINESS NOTES. 


p "E 


Bankruptcy Proceedings.— Re SYDNEY Aston MERSEY 
Rose, 79, Elgin Mansions, W., electrical engineer.—At the London 
` Bankruptcy Court, on January 18th, the bankrupt applied to Mr. 

Registrar Mellor for an order of discharge from bankruptcy proceed- 
ingsinstituted by a creditor in October, 1913. Mr. Walter Boyle, Official 
Receiver, reported that the provable debts amounted to £2,014, 
whilst the assets, valued by the bankrupt at £2,553, had only 
realised £12.. The spplicant, when a child, was taken from this 
country to Australis, and there eventually became an electrical 
engineer in Melbourne, where he contracted a debt of several 
thousands of pounds to a Mrs. Oitner, who had financed his 
business. In 1907 he left Mrs. Oitner in charge of the business 
and returned to England to dispose of his interest in a patent 
electrical self.registering device which he had invented for 
recording hits on a ri flo target. He first sold his rights for £2.000 
in shares to a syndicate, which resold to a company for £17,000, 
but as subscription failed, the company went into voluntary liqui- 
dation, and in February, 1912, he purchased the patent from the 
liquidator for £100, bat only received £35. The bankrupt next 
secured the services of an outside stockbroker, Mr. W. Н. Tottie, 
who procured the promotion and flotation in March, 1912 of 
the Rose Automatic Target Co., Ltd.. with a nominal capital of 
£35,000, to which he (bankrupt) sold the British and Colonial 
rights and 30 per cent. of the foreign rights for £2,(00 cash and 
£14,000 in shares ; he had received £500 oash, the balance being 
absorbed in Mr. Tottie's expenses and remuneration, and his shares 
were divided between Mr. Tottie and his company promoters, certain 
disappointed shareholders of the defunct company, his wife, and 
his personal creditors. The bankrupt acted as technical adviser to 
the company from March to June, 1913, wher, owing to disputes with 
the company, his services came to an end. The company was still 
in existence. The bankrupt attributed his failure to lack of income 
and the long delay in floating his patent as a successful under- 
taking. The only offence reported was the insufficiency of as-ets 
to equal 10s. in the £ on the amount of the liabilities, and the 
discharge was granted subject to a suspension of three months. 

I. J. Hopson and В. Н. NEWMAN (Hodson & Newman), elec- 
trical engineers, 85, Queen Street, Exeter.— First and final dividend 
of 48. 23d. in the £, payable, February 4th, at the Official Receiver's 
office, 9, Bedford Circus, Exeter. ў 

W. DRYSDALE, electrician, 24, Paxton Street. Barrow-in-Furnegs. 
Receiving order made January 14th, on debtor's own petition. 
First meeting, January 26th. Public examination, February 11th, 
do zh at Barrow.: ·. ; i ‘ 

J, S. DENLEY (Denley & Co.), electrician and cyole dealer, 69, 
Regent Street, Cheltenham.—Receiving order made January 17th, 
on debtor's own petition. First meeting, February 3rd; public 
examination, February 3rd ; both at Oheltenham. 

'J. W. GLADWIN, electrical engineer, 81, Burcot Road, and 1А, 
Meersbrook Park Road, Sheffield.—Reoeiving order made on 
January 21st. on debtor'sown petition. | 

G. F. KIvERON, electrical engineer, late of 38, Shrewsbury Road, 
Sheffield.—Last day for proofs for dividend, February 9th. 
Trustee, Mr. L. C. Johnson, Official Receiver’s Offices, Figtree Lane, 
Sheffield. ? 

Company Liqnidatlons.—LrANRwsT ELECTRICITY SUP- 
PLY Co.. LTD.—A petition for the winding up has been presented 
to the County Court of Carnarvonshire, by Mr. P. Dawe, of 11, 
Banister Road, Southampton, and will be heard by the Court at 
Blaenau Festiniog on February 15th. 

W. В. Laycock, Ltp.—A petition for the winding up has been 
presented by Messrs. Bagehawe & Co., Ltd., of Dunstable Works, 
Dunstable, and. Mr. C. H. Beauobamp, trading as the Thornton 
Equipment Co., of Peventon, Rettendon Common, Chelmsford, and 
will be heard by the High Court on February lst. | 

LEYBURN ELECTRIC SUPPLY Co., Ltp.— Winding up voluntarily, 
owing tothe sale of the company to Mr. P. Dobson, of Leyburn, 
who has been appointed liquidator. 

.PEEL-CoNNER TELEPHONE WORRKS, LTD.—Winding up volun- 
terily. Liquidator, Mr. J. Fraser, 31, Copthall Avenue, E.C. A 
meeting of creditors was called for January 26th. 


` Dissolations ef Partnership.—BaILey & Swarr, elec- 
trical engineers, 17 and 19, Oroes Street, Oldham.—Mr. E. J. Bailey 
and Mr. W. N. Smart have dissolved partnership, Mr. W. N. Smart 
will attend to debts. 

JOHNSON & RIDSDALE, electrical engineers, 27, Upper North 
Street, Leeds.—Messrs. С. W. Johnson and J. C. Ridsdale have 
dissolved partnership. Debts, &c., of the late firm will be paid by 
Mr, Johnson, who is carrying on the business under his own name, 


"Trade Annouscements.—MEssrs. WARD & GOLDSTONE, 
LTD., have removed into their new premises at Frederick Road, 
Pendleton, Manchester, and all communications abould now be 
addressed there. New telephone numbers :— ' 442 to 447 Pendleton 
(private branch exchange). 

Mes R. G. 8. PECKHAM & Co., 4 and 5, New Compton Street, 
Charing Cross Road, London, W.C. 2, have been appointed London 
and South of England agents for the Reliance Lift and Engineering 
Co., Ltd., of Sentinel Ironworks, Bradford, for the sale of their 

enger and goods lifts, &o. 
ur. Haraha MANUFACTURING Co, LTD. 314, Gray's Inn 
Road: W.O. 1, has now an additional telephone line—" Museum 
8895.“ 


Messrs. R. B. HAND & Co., LTD., 63, High Holborn, W. O. 1, 
have been appointed sole distributing agents for the British Isles 
for Messrs. R. G. Haskins Co., of Chicago, specialising in labour- 
saving devices, such as portable electrical drills, grinders, &c, 

MrEssrs. Hiees & HILL, LTD., of South Lambeth Road, S.W.8, 
having learned that a rumour is afoot to the effect that their 
electrical engineering department is about to be closed, inform us 
that auch a statement is wholly unfounded. They are busy with 
many important contracts for the Government and private clients, 
fully maintaining their prestige as electrical engineers in the 
building trade. 

Messrs, ELECTRICAL UTILITIES, LTD., of London, have appointed 
Mr. A. C. Borthwick as their representative for the whole of 
Scotland. Inquiries should be addreesed to him at 149, St. Vincent 
Street, Glasgow (Telephone, Central 1126). 

Messrs. A. HARTLEY & Co. have commenced business as elec- 
trical engineers at 37, Standish Street, Burnley, and they desire to 
receive priced catalogues and lists of all classes of electrical goods, 


Catalogues and Lists.— Mi ůbLAND Dynamo Co., Ltp., 
64, Belgrave Gate, Leiceater.— Two fully detailed and priced stock- 
lists of Parkinson and Brook " а.с. motors. E os 

MEssRS. BURTON, GRIFFITHS & Co, LTD. Ludgate Square, 
Ludgate Hill, E. O. 4.—An illustrated and priced leaflet of R.G.L." 
stocks and dies; also a leaflet illustrating `‘ Columbian " sledge- 
tested vices. 

Messrs. ALFRED HERBERT, LTD., Coventry.—A booklet con- 
taining grinding-wheel selection charta to aid in the choice of 
proper material for specific work. : 

HART ACCUMULATOR Co. LTD., Marshgate Lane, Stratford, 
E. 15.—An illustrated and priced leaflet dealing with Hart " high- 
pressure accumulator batteries. e | 

THE ASTER ENGINEERING Co. (1913), LTD., Wembley, Middlesex. 
—A number of leaflets dealing with Aster engines and generators 
for all purposes—house-lighting, welding, pumping, transport, 
Ko. The pamphlets are fully illustrated, and price-lista are also 
aupplied. | 

THE GENERAL ELECTRIC Co., LTD., 67, Queen Victoria Street, 
E.C. 4.—Installation Leaflet No. P 2,322 : “Colliery Electrification,” 
an illustrated description of a fan and haulage installation at a 
Durham oolliery. 

Messrs. R. O'BRIEN & Co., 66, Mosley Stre2t, Manchester,—An 
artistically-produced catalogue of "Luna" glass-lighting fittings 
of many types; also a separate price list of these. 

Messrs. RAYNER & HEALD, LTD., Duke Street, Derby.—Stock- 
lists of two and three-phase induction motors—squirrel-oage and 
alip-ring ; priced. | ©, 

THE WESTINGHOUSE Moerse Co., Ltp,, Letchworth, Herte.—An 
illustrated catalogue (W. M. 121) showing the construction avd 
principles of the Westinghouse Morse rooker-joint chain drive. 
The details аге lucidly explained, and prioes of standard types are 
given. | E 

THe Sun ELECTRICAL Co., LTD., 118-120, Charing Cross Road, 
W. C. 2. List No. 314.—A catalogue of domestic electrical cooking 
and heating apparatus, illustrating and describing irons, kettles, 
cookers, toasters, vacuum cleaners, &c. List No. 316 :—" High 
efficiency lighting,” a well-illustrated booklet of reflectors, 
lanterns and fittings for gasfilled lamps. Both liste are folly 

riced. 

: Messes. MALCOLM & ALLAN, LTD, Goschen Buildings, 12, 
Henrietta Street, Strand, М.О, 2.—Stock lists of d.c. and ac. 
motors, giving full particulars. b nd ur. e 

Messrs. L. G. Hawkins & Co., 116, Charing Cross Road, W.C. 2. 
—"'The Electrical Link," the first number of a little publication 
wh'ch is to be published monthly with the object of assisting 
dealera in Universal" electrical appliances. Various points 
regarding these appliances are picked out for emphasis by salesmen. 


Catalogues Wanted.— Messrs. W HITAKERS (ENGINEERS), 
LTD., of Horaforth, Leeds, wish to receive catalogues from makers 
of crane motors and switchgear. | . 

Messrs. REGINALD LONG & PARTNERS, consulting engineers 
and factory equipment specialists, of 19, Southampton Buildings, 
Chancery Lane, W.C. 2, wish to receive catalogues and price lista 
from manufacturers of electrical and mechanical apparatus. 

The Public Works Department, Kenya Colony, are desirous of 
receiving catalogues dealing with the electrical and mecbanical 
trades. For particulars, see our advertisement pages to-day. .. 


German Contracts.—This note, taken from the Toronto 
Electrical News, speaks for itself :— 

"'Oontracts worth £200,000 have recently gone to a German 
firm of electrical machinery manufacturers because their prices 
were so much lower than those of their English rivals. 

“The above item appeared in a Toronto evening paper, and, 
though probably unintentionally, it gives the impression that this 
refers to a Canadian purchase. As a matter of fact, 1t is taken 
from an English paper, and has reference to equipment bought 
there. This is bad enough, as it isa bad example for the Mother 
Country to be setting her children, but presumably they know their 
own business beat over there. The point we are anxious to 
emphasise, however, is that it was not a Canadian order that T 
given to a German firm, and it will probably be some time yè 
before we shall consider it in the best intereste of the Empire to 
follow such a course." P 


| 
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Book Notices.—'' Contact," the Journal of the National 
Association of Sapervising Electricians. Vol. II, No. 3.—The 
January issue includes a commentary on the settlement of the 
Penistone dispute, " The Development of Telephone Switching," 
" Progreas in Lighting " (illustrated), &о. 

“Wireless Telegraphy and Telephony.” 


By L. B. Turner. 
Pp. x + 195, figs. 119. Price 20a. net. 


Cambridge : University 


Presa. 

"The English Electri» Journal.” Vol. I, No. 5. Pp. 56.— 
Included in this number of the journal are a description of the 
Willaas Works, Rugby (illustrate 1), Electricity in the Tin 
Industry " (illustrated), " Fuses," &c. 

“The Metropolitan-Vickers Gazette.“ Vol. V, No. 93. Pp. 23. 
—The December issue contains articles on The Individual Drive 
and Control of Machine Tools" (illustrated), Non-Stranded 
Coppxr Conductors for С.С. and А.С. Service," with curves, and an 
illustrated description of a rotary converter installation at the 
Summer Lane Station of the Birmingham Corporation. 

“Modern High-Speed Inflaence Machines.” By V. E. Johnson. 
Pp viii + 278, figa. 93. London: E. & F. N.'Spoa, Ltd. Price 
144. net. 

"Winning the Public.’ By S. M. Kennedy. Pp. vi + 168; 
five illustrations. Price 156. The Thermionio Valve." By H. J. 
Van Der Bijl. Pp. xx + 392; 232 figs. Price 30s. London: 
McGraw-Hill Publishing Co. | 

“Memoirs of the College of Science, Kyoto Imperial University.” 
Vol. Ш, No. 11; Vol.IV,Noe.1to6. Kyoto: The University. Vol. IV, 
No. 3, includes a paper on Brush and Glow Discharges of Elec- 
tricity and the Formation of Spark"; No. 4 contains a number 
of papers on the electrical study of the structure of various 
er and No. 6 includes Electrolytic Reduction of Mon- 
thone,” 

"Фе la Suisse à la Mer.” Edition Spéciale de la revue Schwei- 
zetland.” September, 1920.—This special issue (in French) is 
devoted exclusively to the discussion of schemes for the opaning up 
of the Rhine and other rivers to Swiss commeroe, and the insti- 
tation of a direct economic exchange between London and Basle. 
Mr. Gelpke deals with the subject from the technical point of view. 
The development of waterways towards Italy is discussed by Dr. 
Rusca, and navigation on the Rhone is presented by M. Savoie- 
Petitpierre. In addition to this, we have received a translation of 
Mr. Gelpke'a article, and also two translated reprints of articles by 
the same author dealing with the navigation of the Rhine. This 
literature may be obtained through the Swiss Legation, 32, Queen 
Anne Street, Cavenish Square, W. 1. 

"Cheap Steam.” Vol. V, No. 1. January, 1921, Little Hulton, 
Bolton: Ed. Bennis & Co., Ltd. 1a., post free.—Included in this 
імпе are articles upon "Induced Draught Fans," Corrosion of 
Eonomiser Tubes,” Safe Storage of Coal," &o. 

“Exact Data on the Performance of Steam Boiler Planta, No, 4, 
Average Figures for the Performance of some Different Types of 
Steam Boilers. By David Browalie, B.Sc., &o. Reprinted from 
Engineering (14 pp.). London: Brownlie & Green. Ltd. Price 2s. 


Branch Factories Overseas.— The question of setting 
up branch factories in the Overseas Dominions and in foreign 
countries has been discussed in thes» columns on various occasions 
in the past. Attention has been drawn particularly to the advan- 
tages of this policy with regard to Canada, where United States 
manufacturers are securing a strong footing behind the tariff wall. 
The fact must be faced that the new countries overseas, B :itish and 
otherwise, are more and more taking up the idea of establishing 
their own manufacturing industries, and while the old-established 
industries of Great Britain need not doubt their capacity to hold 
their own against the newcomers, it is, perhaps, as well to recog- 
nise the value of establishing branches on the spot, so as to get in 
during the early stages of local development. A Perth (Western 
Australia) correspondent of The Times Trade Supplement refers to 
the fact that the Australian Producers’ Wholesale Federation has 
jut set up an office in London. During his visit to this country its 
tepresentative approached Bradford spinuers with a view to per- 
suading them to establish branches in the Commonwealth. It is 
stated that a well-known manufacturer will visit Western Australia 
and confer with the Government on the question of starting the 
industry in the State. Bulletin of the F.B.I. 


А Sxclal Clab—Mr. W. M. WILLIAMSON, who recently 
avery fine Electrical Exhibition at Electric House, 184, 
Peckham Rye, as reported in our columns, has given his old 
premises at 104, Peckham Rye, to his workmen for a Social Club. 
he premises are his own freehold, and his action shows a spirit of 
good fellowship which is worthy of imitation. The premises were 
opened by the brothers Williamson on Monday last, and between 40 
and 50 of the employés were present, An excellent programme 
had been arranged by Mr. Milne. The premises consist of card-room, 
committee room, billiard room, and reading room, and facilities for 
refreshment have been provided. 
premises throughout, and provided a billiard-table, card-tables, &o. 
Mr. A. H. Harris is secretary, and the working committee is com- 
posed of members of the outside staff. 


Rubber Growers’ Assoclation Competition.—We are 
infor ned that the result of the prize competition promoted by the 
Rubbar Growers’ Association (Inc.), of London, for ideas and 
suggestions for extending uses, or encouraging new uses, for 
rubber, which closed on December 31st, 1920, will not be known 
for some three or six months, dependent on the amount of experi- 
mental work necessary. It is interesting to note that over 2,000 
entries have beea received by the chartered accountants who were 


4 


valuable results may be obtained. 


entrusted with the wudit of the scheme, and it ів hoped that. 


The firm has furnished the: 


Calendar. — Tue SuNBEAM Егкотвіс Co., of 63, 
Lancaster Avenue, Manchester, has sent us a wall oalendar. A 
coloured print shows the surrender of the German Fleet (Novem- 
ber 2ist, 1918), monthly date slips for 1921 appearing below it. 


Lead.—Messre. G. Cawson & Co., reporting ‘under date 
January 22nd, state :—" The consumptive demand shows no 
improvement, although electrical works are buying to cover their 
prompt and also forward requirements. They evidently look on 
prices as favourable.” 7 i 

Messrs. JAMES FORSTER & Со. say :—' Consumers have bought 
very little, and that only for immediate wants; there has been no 
business for export to speak of, and speculation for the time being 
is having a rest. On the other hand, available importa this month 
are ao far inadequate to meet pressing demands, so much so, that 
actual trade requirements have had to be supplied from warehouse, 
and such lead as is expected to arrive this month is already ear- 


marked. Our experience is that not a fuw consumers are very short 
of supplies.” 


British Industries Falr.— The Times states that during 
the British Industries Fair, to be held at the White City from Feb- 
ruary 21st to March 4th, a number of offisial foreign commercial 
missions will be invited to England. These missions will be drawn 
from various European and other neighbouring countries, and. will 
consist, ia some cases, of the Ministers of Commerce, and in all 
cases of representatives of important commercial organisations. 
They will visit the Fairs at London and Birmingham. 


The Sun Company's Dinner.—To celebrate the firm's 
ч coming of age," the directors of the SUN ELECTRICAL Co., LTD., 
entertained their staff and agents to dinner at the Holborn 
Restaurant on January 22nd. Mr. A. G. Beaver, managing 
director, occupied the chair, and the dinner was an excellent one 
in every respect, all arrangements being admirably carried out. 

After dinner a number of vocalists and entertainers provided a. 
programme in which art and humour were very evenly belanoed. 
Signor Sanda, who was received with enthusiasm, rendered numbers 
from Rigoletto and І Pagliacci, and Mr. Arthur Hill displayed 
talents in a number of directions, ventriloquial aud otherwise. 
Space, unfortunately, forbids a detailed account of the other items 
which were all very good. ! 

The toast list commenced, of course, with The King.“ Mr. 
W. J. Rogers, secretary, proposed the toast of The Directors” in 
a sp:ech which praised their efforts and their personalities. Mr. 
W. R. Rawlings, in reply, facetiously stated that the secretary had 
hardly done justice to his (Mr. Rawlings's) good points, but, at the. 
samo time, hadn't dwelt too long on his bad ones. Mr. R. Tweedy 
Smith. who also replied, referred to the tightness of money and 
the circumstances uoder which a great number of firms had been 
forced to liquidate their stocks at considerable loss. The Sun Co. 
had bought cautiously, and did not intend to be caught in the 
general catastrophe. Г | 

Mr. A. G. Beaver, in proposing The S:aff and Agente," recalled 
the very early days of the company, when the staff was a small one 
of about a dozen members. To-day there were about 160, and they 
were not stopping at that figure. He spoke of the acquisition of 
the Charing Cross Road premises, and announced that negotiations 
had been completed with Messrs. Crosse & Blackwell for the 
purchase of property at the rear of those premises. A considerable 
sum of money was to be spent in adapting these to the needs of the 
company. Mr. Beaver referred to the versatility of Mr. Morton, 
who had aided the firm in several totally different ways. Mr. C. H. 
Phillips responded for the staff in a brief but witty speech. Major 
Huxley, on behalf of the agents, said that an agent's lot was not 
a happy one, but much encouragement was to be derived from the 
“ Sun calendar, with its more or less appropriate texts. : 

Mr. E. R. Morton proposed the toast of The Press,” and said 
that the recent agitation for the publication of net sales statistics - 
had shown up the electrical Press in a very favourable light, and 
some of the figures had surprised him. Mr. J. Н. Oosens briefly — 
responded. | 

Mr. Н. C. Weekes is to be congratulated on his management of 
affairs. The Press, instead of sitting in splendid isolation, had the 
pleasure of the company of а number of the ladies of the staff. 


Land Values Dutles.— Mr. W. К. Fairbrother, income- : 
tax specialist, writes to point out that under the Finanoe Aot, 
1920, all the assessments to Land Values Duties that have been 
made under the Finance (1909-10) Act, 1910, have been discharged, 
and where duties have been paid already under any such assess- 
ments such duties can be recovered if a claim is made within six 
calendar months of the passing of the 1920 Act. This period will 
expire on February 4th next, во that all claims should strictly be 
in before the end of the present month. The various duties which . 
can be recovered are a3 follows : —Increment Value Duty (inoluding 
annual Increment Value Duty), Reversion Duty and Undeveloped . 
Land Duty imposed by Part I of the Finance (1909-10) Act, 1910, 
but do not include Mineral Rights Duty. 


Review of 1920.—The Federation of British Industries 
has issued a Financial Review of 1920, in which are included 
useful tables and curves showing the flictuatioas in the rates of 
foreign exchange and the price movements of the raw materials of 
industry. It has been prepared by Measrs. J. S. M. Ward, B. A., F. S. S, 
and N. E. Crump, F. S. S. 


New Belgian Company. — La Société de la Centrale 
Electrique de la Vallée de Ja Houille ia the name of а new company | 
which has lately ben formed in Brussels, with a cupital of 
1,000,000 fr. | P Duet UA Жар 
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Tramway Industry Court of Inqulry.— The Secretary of 
the Ministry of Labour announces that arrangements have been 
made for the Court of Inquiry in connection with the wages dispute 
іп the tramway industry to be held at St. Ermin's Hotel. Caxton 
Street, Westminster, 8.W. 1. The inquiry opened on Wednesday, 
January 26th, at 10.30 a. m., and was held in public. 


For Sale.—Farnworth Urban District Council invites 
offers for one two-flued Lancashire boiler, feed pumps, &c. ; Messrs. 
Eadon & Lockwood will offer by auction, on March 8th and follow- 
ing days, at H.M. Factory, Langwith, Derbyshire, chemical and eleo- 
trical power plant and engineers tools, electrical and other stores, &o. ; 
by direction of the Disposal Board, Ministry of Munitions, Messrs. 
Eadon & Lockwood will sell by auction, on February 15th, 16th 
and 17th, at the R. A. O. D., Chilwell, Notts., about 1,350 miles of 
electric wire and cable, cab-tire cable, instrument and telephone wire, 
also generating sets, ko.; Messrs. Bradshaw, Brown & Oo. will 
sell by auction, on March Ist and following days, at Н.М. Stores 
(Depot 303), Wallis Road, Hackney Wick, N. E., a quantity of plant 
and machinery, including d.c. motors, ammeters, voltmeters, and 
various electrical sundries. For particulars, see our advertisement 
pages to-day. 

Battersea Borough Council Electricity Department invites offers 
for two Parsons turbines, complete with ejector condenser, each 
coupled to a Parsons 750-kW б.с. generator; and one Willans 
engine, with condenser, coupled to a Mather & Platt 324-kW 
d.c. generator. Brighton Corporation Electricity Department has 
for disposal one triple-expansion Willans engine, direct-coupled to 
a Orompton 440-kW multipolar dynamo; also two engines of 
similar type, but without dynamos. 


Electric Testing Apparatus for Garage Use.—MESsSBs. 
HEWLE?TTs, LTD. of Parker Street Works, Hucknall, near 
Nottingham, have recently brought out two sets of apparatus 
specially designed for the use of motor-garage proprietors who 
undertake magneto repairs and remagnetising. One of the sets 
takes the form of a portable magnetiser to be used in conjanction 
with а 4-V accumulator. The polarity of the magnets is found by 
holding the magnet near the ooils of the instrument and pressing 
a button; if the magnet is drawn towards the ooils, it may be 
inserted in that position, but if repelled, it must be reversed. With 
the magnets in the ooil, the button is preased repeatedly for a few 
seconds. Special pole-pieces are used when the magnets are of 
unusual size, the pieces being placed inside the coils and the 
magnet put on them, when the same procedure is gone through. 

The second set consists of a special apparatus for testing for 
faults in high and low-tension windings, magnetos, armatures, slip- 
rings. sparking plugs, &c. By means of this instrument, in which 
a 4-V acoumulator is also used, a magneto can be thoroughly 
tested without dismantling. If there is no spark, or only a feeble 
one, the magneto is taken down, when each part can ba tested 
individually. Coils can only be checked for faults, and, provided 
the very complete instructions which are issued by the makers are 
followed, there should be no risk of failure or damage. 


А B.T.-H. Dlaner.— The annual dinner of the B.T.-H. 
Co. Testing Department will be held on February 18th, Mr. A. 8. 
Kettle in the chair. The committee trusts that all past members 
of the department will endeavour to attend. Application for 
tickets (10s. 6d. approximately) should be sent to Mr. A. V. 
Soratchley, о/о Testing Department, B.T.-H. Co., Rugby. 


Advertising by Film.—EpucationaL FILMS Co., LTD., 
76, Wardour Street, London, W. 1, call our attention to a method 
of advertising which has as yet been used only in a very restricted 
way, but whieh has great possibilities, and is especially applicable 
to a business which appeals to a special buyer rather than to the 
general public ; this is advertisement by means of the film, For 
all manner of machinery the film is unexcelled as an advertising 
and selling medium. Details of construction and motion can be 
studied and explained by the film sometimes better than by the 


actual machine itself. The use of animated diagrams is particularly 


valuable in thia respect, 

The great difficulty hitherto experienced has been for the 
manufacturer to show the film to a public he wishes to reach. 
Private projecting theatres have been established in 12 of the 
largest industrial towns in the British Isles. When the film is 
once made, copies can be reproduced very cheaply, and if one of 
these is deposited in each of the towns, it can be shown at the con- 
venience of the prospective buyer. For instance, a representative 
in Glasgow could arrange, at his convenience, for one or a dozen 
buyers to see the film. In very many cases it is impoasible for a 
representative to carry with him the actual machine he wishes to 
gell; yet, armed with a portable projector and a film, he can show 
on any office wall, and in any country, a moving picture which 
will bring out more clearly than any explanation of his, the work, 
advantages, and selling points of the machine in which he is 
intereated. 


German Canals.—A decision has been reached that the 
canals of all the German States shall come under the control of the 
Central Government as from April lst of this year, thereby fulfilling 
the provisions of the German Constitution that all means of com- 
munication shall be controlled by the Empire.—7he Times. 


Annual Dinner.— The annual dinner of the staff of 
Messrs, RASHLEIGH PHIPPs & Co, LTD., 147, Oxford Street, W., took 
place on Saturday evening last at “The Feathers,” Westminster, 
under the chairmanship of the founder of the firm. Tbere was a 
large attendanoe, апа the subsequent entertainment provided by 
“home talent resulted in a most enjoyable evening. 


Trade Disputes.—The total number of trade disputes, 
involving stoppages of work, reported as beginning in December, 
was 34. In addition, 65 disputes which began before December 
were still in progress at the beginning of that month. The total 
number of workpeople involved in all disputes in progress in 
December was about 72,000, as compared with 1,138,000 in the 
previous month (when about 1,100,000 workpeople were on strike 
in the coal-mining industry) and 110,000 in Deoember, 1919. Of 
the total number involved, the majority were accounted for by two 
disputes, one affecting 45,000 coal miners in the Rhondda district, 
who stopped work with a view to securing the reinstatement of 
certain workpeople who һай been discharged, and the other 
affecting 10,000 workpeople in shipyards throughout Great Britain, 
owing to a strike of joiners and carpenters against a proposed 
reduction in wages. The estimated aggregate duration of all dis- 
putes during the month was about 429,000 working days, as com- 
pared with 3,631,000 days in November. 1920, when the ooal strike 
was in progress, and 1,808,000 days in December, 1919, when iron- 
founders in most districts were on strike throughout the month.— 
Morning Post. 


Inquirles,—T he makers of the Klimax parallel arc for 
lantern and kinema purposes are asked for. A reader asks for the 
maker's name, or where he can find a technical description, of an 
instrument suitable for measuring and recording atmospheric 
electricity. The names of manufacturers of ironclad switchgear 
bearing the mark D. E. W. inside a diamond, are asked for. 


American Trade with Germany.— The monthly state- 
ment of the Department of Commerce shows that American trade 
with Germany continues to increase. Exports in November were 
valued at $35,061,009, as compared with $23,044,142 in the same 
month a year ago, while imports from Germany totalled $7,557,688, 
as compared with $3,212,831 in November, 1919.— Hewter's Trade 
Service (Washington). 


German Activity In Montevideo. — Engineer Arent, 
Councillor in the Ministry of Posts, Telegraphs, and Telephones of 
Germany, arrived at Montevideo at the end of 1920, in the course 
of a tour he is making of the South American Continent for the 
purpose of obtaining information regarding telegraph and telephone 
working in the principal cities, The Uruguayan Postal authorities 
че offering every facility to Herr Arent.— Reriew of the River 

te. 


Applications for British Trade-Marks.—Appended is а 
summary of the recent applications for British trade-marks in 
respect of productions connected with the electrical trades and 
industries :— 

Persephone. No. 409,164. Class 8. Telephones and telephonic 
apparatus. Thos. Macready Down, 65, Gloucester Road, Kew 
Gardens, S. W. October 27th, 1920. 

Limpet (lettering and design). No. 408,369. Olass 13. Magnetic 
hand lamps, John Tweedie, trading as Wm. Barton & Sons, 11, 
Forrest Road, Edinburgh. October 2nd, 1920. | 

Ozon. No. 408,677. Class 18. Electric lamps (ordinary). 
Wm. Lennard, 3, Love Lane, Eastcheap, London, E.C. October 13th, 
1920. 

Star and Tree (design). No. 408,535. Class 50. Electrical 
accessories made of wood. Otto F. Ahlmann, ET, 35, St. John 
Street, London, E. C. October 8th, 1920. 

Westinghouse (lettering and design) No. 407,700. Class 8. 
Secondary batteries. Westinghouse Union Battery Co., Swissvale, 
Penn., U.S.A. September 8th, 1920. 

Pantostat. No. 409,390. Class 8. Electric transformers. 
Wn. E. Schall, trading as Schall & Son, 71 and 75, New Cavendish 
Street, London, W. October 3rd, 1920. 

Dormo. No. 408,481. Class 6. Electric motors and dynamos. 
Arthur A. Lyon, trading as Arthur Lyon & Co., 36, Victoria Street, 
Westminater,8.W. October 7th, 1920. 

T.M.C. (lettering and designs). No. 409,425.  Olsss 13. 
Trembler blades for ignition coils and tungsten contacts. 
Tungsten Manufacturing Co., Ltd., Thanet House, 231-2, Strand, 
London, W. C. October 22nd, 1920. 

Eclair (lettering and design). No. 407,148. Class 50, Insulating 
materials and preparations for electrical purposes. John W. 
Shaw, Ltd., 90, Broughton Lane, Strangeways, Manchester. 
August 21st, 1920. 


Brussels Patent Office.—A central Patent Office is to 
be set up at Brussels for the registration of patent applications, 
supply of copies of patents, and other like services. The Belgian 
capital has been chosen, as it is the seat of the International 
Bibliographical Institute, with ап extensive library and perfeot 
organisation. The Allied countries only may make use of the 
office, 


. The Swiss Electrical Industry.— The Swiss electrical 
industry is stated to be at the preseut time very prosperous, 
especially with regard to the Spanish market. A Swiss house has 
just secured an order from the Sociedad Productora de Fuerzas 
Motrices, which is & branch of the Energia Electrica de Cataluna, 
for the supply complete of two hydro-electric installations for the 
oentral stations which that company is now engaged in equipping. 


New Belglan Companies. There has been formed at 
Antwerp the Société l'Electro Moteur, with a capital of 1,200,000 fr., 
for the manufacture of dynamos, motors, and electric elevators. 
Ita offices are at 237, Chauasée Saint Bernard. 

Under the style of Société Continentale de l'Aocuimulateur 
Edison, а company has been embodied at Brussels (79, Rue Royale) 
with a capital of 1,200,000 fr. 


mo haa 
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LIGHTING AND POWER NOTES. 


Áccrindton.—SuPPLY DELAYED.—At Church Council, 
on January 20th, complaints were made that, although Accrington 
had signed an agreement to supply electricity, nothing hai been 
done for five months. The chairman said there was difficulty in 
obtaining the requisite materials, and the Acorington electrical 
engineer was not to blame in the matter. | 


Australia.—SyDNEY.—At a meeting of the City Council 
it was stated that unless increased rates were sanctioned by the 
Government, the loss on the working of the electricity department 
would reach £200,000 in 12 months. The city electrical engineer 
said that new plant and buildings, costing about £530,000, were 
required. It was agreed to proceed with the ordering of the new 

lant. 

i WATER PowER.—The Electricity Committee of the Municipal 
Council suggesta that the Government be approached wit a view 
to reports being obtained from Messrs. de Burgh & William Corin 
on the proposal to eatablish hydro-electric works on the Colo River, 
with particular reference to the power available in horse-power or 
kilowatts, assuming—(a) a 24-hour demand per day; and (b) a 
12-hour demand per дау; and also the cost of providing electrical 
equipment for the scheme. 

The Electricity Committee of the Municipal Council publishes a 
report by the city electrical engineer, with regard to a visit to 
Melbourne and Adelaide. in connection with a conference of 
Engineers and Managers of Electricity Supply Undertakings from 
different States of the Commonwealth. The engineer states that 
he is pleased to be able to report that the result of the conference 
with the members of the Postmaster-General's Department has 
been better than the city electrical engineer hoped. The statutory 
regulations of the Postmaster-Geners!'s Department affecting the 
crossing of telephone and telegraph lines by electricity supply 
wires have, in the past, been interpreted by the Postmaster-General's 
officers in auch a way as to cause the City Council of Sydney (for 
instance) to apend large sums each year whioh, in his opinion, 
might have been saved without materially affecting the working of 
the lines. Ава result of the conference it is proposed to alter the 
statutory regulations, and also to issue instructions to the local 
officers of the Postmaster-General’s Department, which alterations 
and instructions will enable the Electricity Department to carry 
out the same amount of work in the way of laying services and 
extending maine which it is at present carrying out at a oost of 
5 pounds per annum less than it has been paying in 


THE Krewa SCHEME.—The Victorian Electricity Commissioners 
consider that the present demand for electricity in the State does 
not justify any immediate action with regard to the proposed 
Kiewa hydro-electric scheme. Apart from this, however they 
think that the whole of their attention should be devoted to the 
development of the Morwell scheme for the utilisation of brown 
coal for the generation of electricity. The Kiewa scheme, which is 
estimated to cost £890,000, will be a useful adjunct to the Morwell 
project when the latter is working. 


Barrow. — Ў лтквр-Ротев Report, &c.— The Town 
Council has agreed to the electrical engineer and the surveyor 
preparing a report upon the proposed utilisation of the River 

at Backbarrow for the development of electricity. Should 

require further power immediately, Messrs. Vickers, Ltd., can 
supply it from their new er station at Buooleuch Dock. 
À confidential report was considered, last week, upon the financial 
мрес of developing the town's electrical undertaking, prepared 
by the treasurer, It was decided to become a member of the 
joint electricity authority for the district, the Oorporation 
representatives to report upon developments to the Council before 
committing it to any schemes entailing financial obligations. 


Bingley.—Burk SuPPLY AwARD.— Mr. S, E. Fedden, 
City electrical engineer, Sheffield, was recently appointed to 
investigate the complaint of the Bingley Council that the bulk 
supply from Keighley Corporation was inefficient, and that the 
agreement was not being carried out satisfactorily. In his award 
Mr. Fedden says that after hearing both parties he has come to 
the following conclusions :—The interruptions and breakdowns 
have been mainly due to neglect on the part of the Keighley Elec- 
tricity Department, and only in a lesser degree to that of the Bingley 
Electricity Department. The Keighley Corporation has not done 
everything reasonably possible to restore the supply after the 
occurrence of an interruption or breakdown. The costs of the 
arbitration are to be borne to the extent of four-fifths by Keighley, 
and the remainder by Bingley. 


Birmingham.—Report on ExTENSIONS.—In view of 
the Council's decision at the last meeting to defer placing the 
contracts for the large extension scheme approved on June 8th 
last, until the general financial position has improved, the Electric 
Supply Committee has presented а report to the Council, confining 
ita investigation to the question of devising temporary measures to 
mitigate the adverse effect of delaying the larger extensions, 

There are three directions in which the Committee now seeks the 
authority of the Oouncil to proceed, on the understanding that the 
Cost of doing so is defrayed temporarily from the department's 
internal resources until such time as it is possible for the Finance 
Committee to report that capital funds are available, viz. : — 

1. It is proposed to install a 5,000-kW turbo-alternator set, with 
condenting plant, switchgear, foundations, water-tube boilers with 
the necessary economisers, chimneys, &c., the approximate cost of 


which would be £120,000. This plant would be installed in the 
building now under construction at Nechells. | 

2. A sum of £30,000 is urgently required for normal extensions 
of the distribution system, to which to a large extent the depart- 
ment is already committed. These extensions of mains are worke 
that proceed from week to week as part of the ordinary develop- 
ment of the undertaking, and are necessary in order to make 
supplies of electrical energy from the new ‘generating plant avail- 
able in those portions of the district where they are required. 

3. The third portion of the work to with which 
authority is now sought is that of piling the ground for the 
foundations for the deferred building extension. This work of 
piling takes considerable time, and is, of course, an essential pre- 
liminary to the building extension. The estimated cost of doing 
it now is £20,000, and the Committee advises that its execution at 
the present time will avoid a delay of approximately six months 
bes г time comes for proceeding with the extension scheme as 
a whole. 

The total estimated cost of these works is thus £170,000, of 
which sum £108,000 forms part of the large extension sanctioned 
by the Council last June. The Committee recommends that 
it be authorised to proceed forthwith with the works referred to. 


Blackburn.—Nerw Station.—The action of the Corpora- 
tion in facilitating the laying of mains from the new generating 
station at Whitebirk, in order to find employment for men out of 
work, will considerably hasten the scheme, and it is expected that 
before next winter both Great Harwood and Rishton will have a 
supply of electricity. Some delay may be oocasioned in obtaining the 
neceasary cable, but when this is available the work will be pushed 
forward. Considerable progress is being made with the construc- 
tion of the buildings, the erection of which was commenced in 
May of last year. 


Continental. RUSSIA. -A Berlin message states that 
the Soviet Government has promulgated a deoree that all persons 
under 55 years of age who have had experience in cable works, 
electric lamp factories, power stations, &o., are to be mobilised. 
The avowed object of the decree is to proceed with the previously- 
announced electrification of the country. 

HOLLAND.—The proposed scheme for the full electrification of 
the Province of Limburg is estimated to cost Fl. 1,350,000. The 
intention is to run an overhead high-voltage line from a power 
station to be erected near the Emma” State coal mineto another 
station in the Swalmen district. The undertaking will probably 
be carried out under the same conditions as the Hoensbroek- 
Maastricht line, which supplies South Limburg, the State granting 
a concession to the province, which will entrust the carrying - out 
and working of the scheme to the Stroomverkoop Maatschappij. 
A heavier cable, however, will be used and the distance between 
the standards will be increased to 250 m. The route will be from 
the Emma Mine, through Amstenrade, Oerabeek, Schinnen, 
Mundengeleen, Sittard, Broek-Sittard, Nieuwstad. Susteren, Echt, 
Maasbracht, Montfort, Linne, St. Odelierberg, Melich Herchen- 
bosch, and Maasneel, to Swalmen.— Economic Review. 

JUGO-SLAVIA. — Efforts are being made to develop manu- 
facturing industries, and considerable activity is noticeable in 
various centres. In this connection the American Consul at 
Belgrade states that the hydro-electric plant at Zelina Vir, 
Croatia, is nearly completed. The buildings have all been con- 
structed, and the machines are actually en route. The plant, at 
high water, will furnish 2,000 h.p., and at low water about 
1,200 h.p., and will be able to supply power for the lighting of all 
the towns and villages of the arrondissement of Goraki, and still 
have reserve power for industrial purposes. 

The Société Industrielle de Sminje, Dalmatia, which was formed 
in 1916 in order to utilise the water power of the Cettina river, 
which is estimated at 30,000 h. p., is now continuing ita work, 
which was interrupted by the war, It is expected that the plant 
will soon be in full operation. 


Dover,— KENTISH UoaL.—The calorific value of the 
Kentish coal supplied to the electricity works is stated by the 
electrical engineer to be 15 per oent. above that of the Yorkshire 
coal usually employed. А special underfeed stoker is 
however, bat a saving of over £115 has been effected in four weeks 


Dundalk, —ExTENSIONS.—Mr. P. A. Spalding, electrical 


? 
° 


engineer to the Urban Council, in his report on the pro 


extension of buildings and plant, at an estimated coat, of £20,000, 
points out that, while present conditions are against such 
a scheme, the work must be undertaken with the least possible 
delay. À considerable proportion of the new output will be required 
to satisfy the greatly-inoreased demand of the Great Northern Rail - 
way (Ireland) local works, and it is reasonable to assume that the 
railway company will contribute a due share towards the proposed 
capital outlay. The highest figure calculated gives a price of approxi- 
mately 2'5d. per unit. Mr. Spalding does not think, having regard 
to the high costs, that the company would consider 24d. per unit 
excessive, especially as 1'8d. per unit was agreed to for the year 1919, 
when the average price of fuel oil was leas than £7 per ton, as 
against £12 now, There is, the report adds, still plenty of scope 
for electrica! development in Dundalk, mostly for power and 
heating purposes. 


Electricity Districts.—NonTH-WesT MripLANDs.— The 
Electricity Commissioners have extended the period for the receipt 
of representations regarding this district to March 318 next. 

SourH-WEsT MIDLANDs.—The time for the receipt of repre- 
sentations regarding this district has been extended from Jan. 31st 
to March 31st. | 
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At a Conference of Worcestershire authorities, last week, in 
regard to proposals concerning the formation of an electricity area, 
Mr. Willis Bund (Chairman of the County Council) said he was told 
that the Commissioners did not intend to allow, except in excep- 
tional circumstances, any schemes to be set up in the areas they bal 
mapped out. He thought they should ask the Commissioners if 
they were likely to assent to the formation of a separate area in a 
part of the proposed South-West Midlands area. Evesham, Droit- 
wich, Malvern, and Pershore intimated that they did not eupport 
the Worcester proposal. It was agreed to make the inquiry on the 
lines suggested. 

LONDON AND Номе COUuNTIES.—The local inquiry which is to 
be held in connection with the provisionally delimited London and 
Home Counties Electricity District ia to take place in June next. 


Godmanchester.—H Y DRO- ELECTRIC SCHEME ABANDONED. 
— On the ground of the cost being prohibitive, the Town Council 
has decli e to consiler a proposal to utilise the water power from 
the old mill race for the purpose of generating electricity. 


Iceland.—H vpRo-EnLECTRIO Survey.—A message from 
Reykjavik to the Berlingske Tidende says that the Islandske 
Ingenioer-Forening ha« requested the Government and the Alting to 
institute investigations with regard to the possibility of establishing 
an industry in Iceland, using the waterfalls ав the motive power. 
The construction of a railway to the south part of the island is 
also recommended, and the Government is also asked to appoint а 
commission to go into the matter. The Forening also requests the 
Government to receive eventus] applications for a concession to 


construct a large hydro-e'eotrio station.— Hewuter's Trade Service 
(Copenhagen). 


likley.—ExT&N310N8.— The Council is applying to the 
Electricity Commissioners for a reconsideration of their decision 
with regard to extensions some time azo. The Council received 
sanction to install a 170-kW set, but desired also to extend the 
power-station buildinga to permit of the early installation of 
an alditional 200-kW ses. The Commissioners refused to sanction 
this, and suggested that any further power required should be 
obtained from Keighley Corporation. Inquiries made it evident 
that a bulk supply from Keighley would be more costly than the 
installation of new generating plant, and the Electricity Commis- 
sionera are being informed of this. 


Larne.—Batrery Room DESTROYED.—A battery room 
forming part of the power station of the Larne Ele:trio Light and 
Power Co. has b»en destroyed by fire. From these batteries the 
local shipyards derived their supply. The building was a wooden 
erection, and the damage to the battery is estimated at £20,000. 


Leeds,— WORK FoR UNEMPLOYED.—Various schemes are 
suggested for providing work for the unemployed, the necessary 
Government approval and grauts having b2en applied for in each 
case by the G»neral Parp wes Committee of the Corporation. The 
schemes include a proposal for extensions of electricity mains. 
There is yet no definite schem» in this matter, but the Electricity 
Committee has signified its preparedness to expedite main laying in 
order to absorb labour. 


Llandudno.— BULK  *uPPLY.— The Electricity Com- 
mittee has be n instructed to negotiate with the North Wales 
Power Co. for a bulk supply to Llandudno. The Power Co.'s 


scheme to be presentel to the Electricity Commissioners has 
received the Council’s approval. 


London.— Sr. MaryLenone.—The Electric Supply Com- 
mittee recommends that the special rate of 14d. per unit charged for 
all electricity supplied to St. Dunstan's Hostel for blinded soldiers and 
sailors, Regent's Park, be increased to 2d. per unit. It is stated that 
the consumption at the Hostel amounts to 100,000 unita per annum. 

BATTERSEA.—The agreement for a bulk supply of electricity 


from the Fulham Borough Council, mad3 in 1915, contained clauses : 


relating to fluctuations in the price of coal, but no provision was 
male for wages increases. In these conditions the Fulham Borough 
Council has forwarded a claim for £2,600 to the Battersea Electricity 
Committee. The Committee recommendsthat Fulham beoffered £750. 

Woo.LwicH.—The Electricity Commissioners have written to 
the London County Council stating that a scheme of extensions, 
estimated to cost in the aggregate £230,000, has been submitted by 
the Woolwich Borough Council for approval. The immediate 
work to be undertaken will cost £60,000, the new plant comprising 
a 5,000-kW turbo-alternator with condensing plant. and a 33,090-V 
feeder cable to Erith, &c, The letter asks if the London County 
Council has any observations to offer regarding the sanctioning of 
а loan of £60,000. The Finance Committee recommends that the 
following reply be sent to the Commissioners :—From the point of 
view of the general financial position of the borough, the applica- 
tion of the Woolwich Metropolitan Borough Council for sanction 
to the borrowing of such a large sum as £230,000 for electricity 
purposes is a matter for serious consideration by the Electricity 
Commissioners, and that the Council, while expressing no opinion 
аз to the merits of the scheme, assumes that the Commissioners 
are satisfied that the expenditure to be incurred will result in an 
early improvement in the present unsatisfactory financial condition 
of the undertaking; that the Council is of opinion that the debt 
outstanding upon any superseded plant should be repaid, and the 
Borough Council required to enter into an arrangement with the 
London County Council with regard to the liquidation of any 
loans outstanding on any plant which is to be sup»raeded by reason 
of the further extention of plant now proposed to be sanctioned 
by the Commiesi ners on similar lines to the arrangement previously 
made with the Borough Council, | 


Mexborongh.—BOLX SuPPLY.—The Urban Council has 
decided to accept the terms for & bulk supply of power from the 
Yorkshire Electric Power Co. An alternative proposal to ask 
Rotherham Corporation for a bulk supply was withdrawn. 


Newmll].—LIGHTING SCHEME ABANDONED.—lIn view of 
the difficulties encountered in connection with the proposed electric 


light scheme, the Urban District Council has decided t^ abandon 
the project. 


New Zealand. — TAUMARUNUI SCHEME, — Н.М. Trade 
Commissioner at Wellington has informed the Department of 
Overseas Trade that the Borough Council of Taumarunui, a rising 
township on the main trunk line from Wellington to Auckland, 
has recently adopted & proposal to develop electrical energy from 
the Wanganui River for use for power and lighting purposes. The 
works are estimated to cost £44,000, and a poll of ratepayers is 


tə be taken as soon as possible to secure powers to raise a loan 
for the purpose, | 


Portsmouth.—Loan 8лдхотгохкр,—Тһе Electric Light 


Committee has received the sanction of the Electricity Commis- . 


sioners to & loan of £91,000 for additional plant, &c. 


Rochdale.—Loan.—The Town Council bas been recom- 
mended by the Gas and Electricity Committees to apply for sanction 
to the borrowing of £106 000 to meat the cost of installing plant 
to deal with the bulk supply of electricity from the Lancashire 
Electric Power Co. About a third of this amount has already been 
apent. The remainder is required for work already authorised, 


such as the inatallation of transformers and other arrangements for 
distribution. 


Skegness.—ELECrRIOrrW SUPPLY SCHEM&.—Mr. С. Н. 
Wordingham's report on an electricity supply scheme for the town 
was discussed by the Council on January 13th. The report gave 
the total cost of an installation as £44,590, with annual capital 
charges amounting to £4,070. It was stated that a profit of about 
£100 per annum could be exp:cted from a total revenue of £6,600, 
A member of the Council pointed out that at the present time there 
were 11 small private installations in the town, but the owners of 
these were ready to dismantle them if a town supply became 
available. The Council finally decided to apply for a further 
extension of the time allowed for the carrying out of the compul- 
sory provisions of the Lighting Order. 


Southend-on-Sea.—PROPOSED ExTENSIONS.—The Town 


Council is to consider at a special meeting a scheme for extending 
the plant at the electricity works, at an estimated oost of 
£300,000. 


TRAMWAY AND RAILWAY NOTES. 


Aberdeen, — ELECTRICITY WonK8 Rarway. — The 


Town Council is applying for a provisional order to enable it to 
construct a street railway between the elestricity works and the 


Caledonian railway. The Aberdeen Harbour Board is of the 


opinion that sush an order would prejudicially affect its interests 


and requires modification. In order to secure a locus standi in the 


matter, a formal objection is being lodged by the Board. 
Australla.—MELBHOURNE.— The electrification of the 


Melbourne suburban railways was commenced in 1912, and it was 


stated that the work would be completed by 1917. As the electri- 
fication is still proceeding, the Railway Commissioners have been 


subjected to a great deal of criticism. Tney point out, however, 


that the outbreak of war completely disorganised a number of 


important contracts, and material had thereby been held up. Two 


large generators are still awaited for the Newport power station, 
and in addition to these, the equipment for ten or mare sub-stations 


has not yet been delivered. Commenting upon this, the Melbourne : 


Age says: — It can no longer be plead:d that the British manu- 
facturers are unable to undertake the work; business is so dull 


with them that they are dismissing their hands; and even if it 


were otherwise, a great deal of the work could be pndertaken in 
Australia. During the two years that have passed since the close 
of the war, very little progress has been made. "The completion of 
the scheme is already three years overdue, and at the present rate 
of progrees a further three years is. almost certain to elapse before 


the public will receive the services they were led to believe would 


be available for them in 1917." 


Barnoldswick.— ORDER CANCELLED.—A3 no defiaite 
progress has been made with the construction of a light railway 
between Barnoldswick and Gisburn, it has been removed from the 
Light Rail ay Commissioners’ list.— Lancashire Post. 


Belfast.— NEW Cans, &c.—Eight of the new tramcars 


ordered by the Balfast Corporation have now arrived in the city, 


and have been put into commission on the ordinary service. Fifty 
cars are being purchased and it ів expected that the whole of them 
will be delivered within the next six months. In accordance with 


the resolution passed at the last monthly meeting of the Corpora- ` 


tion, application has been made to the Ministry of Transport for 
permission to increase the minimum fare to 2d., but the authority 
for making this change has not yet been received. Although the 
proposal is to fix the minimum fare at 140 , there is a possibility 
that in the near future the charge will b» increased to 2d. A large 
deficit is anticipated at the end of the present financial year, and 
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in addition to that, the Corporation is faced by a heavy outlay on 
the reconstruction of the tramway track, which has received very 
little attention during the last six years, owing to the call for 
eonomy during the war and since, It is estimated that this work, 
if carried out all over the system, would cost about £ 2,000,000. 


Birmingham. — RarLLESS SYSTEM INVESTIGATION. — 
Faced with the prospect of heavy expenditure on the renewal of 
the track of the tramways, the Corporation has sent a deputation 
to Bradford to see the railless trolley car system in operation 

Continental, — FRANCE.— The Société des Transports en 
Commune de la Region Parisienne, which has been granted a con- 
casion for the working of the various surface tramway under- 
takings expropriated by the Council of the Departement də la Seine 
asfrom January lat, 1921, recently offered for subscription 120,000 
shares of 500 fr.. composing the capital of the company. The oon- 
cession is for a period of 30 years, although the Council has the 
option every six years of taking over the combined undertaking on 
giving two years' notice. 

Halifax, —CONTROL oF TRHAUwATS.— The matter of the 
control of the Halifax tramways, which has excited keen con-~ 
troversy between the Tramways Committee and the Town Council, 
and has led to the resignations of the chairman and vice-chairman 
of the Tramways Committee and the chairman of the Tramways 
Sab-Committee, does not seem to be quite settled even yet. 
Although the Town Council, after a former rejection, eventually 
socepted only one of the three recommendations of the Committee 
—that of transferring control of the tramway track from the 
Highways Committee to the (Tramways Committee —further delay 
is promised now in meeting the urgent need for track renewal by a 
resolution passed by the Highways Committee, on January 17th, 
woommending that the transfer of control should not take place 
unti the end of the present year. 


Leeds,—Datty Dericitr.—The returns presented at a 
meting of the Tramways Committee of the Leeds Corporation 
showed that during last month there was atill an average deficit of 
£19 per day ou this undertaking, which shows a eubstantial 
decrease on the loss of £111 per day for the nine months ended 
December 29th last. The total deficit for this latter period was 
£30,495, representing a loss of nearly Id. per car-mile. The 
question of again increasing the fares, which was considered 
at the last meeting of the Committee, was again discussed, and it 
was finally decided to hold the matter over.— Leeds Mercury. 


Metropolitan Railway Co.— The Minister of Transport 
has extended the times of the Metropolitan Railway Acts of 1911, 
те and 1913, for the completion of certain railways, until August, 

Salford,—TRamway Passes ILLEGAL.—The Tramways 
Committee has res:inded its resolution to grant free travelling 
passes to members of the Council, the town clerk having expressed 
the opinion that the resolution is illegal.— Daily Dispatch. 


South Shields —New CARS. Five new double-decked 
electric oars have been delivered by the English Electric Co., Ltd., 


of Preston, to the Corporation. Each vehicle accommodates 82 
passengers, and will oost £3,300. 


TELEGRAPH AND TELEPHONE NOTES. | 


Coba—New TELEPHONE . CABLES.— Direct telephonic 
Omunieation between the United States and Cuba is to be pro- 
vided by the Cuban-American Telephone and Telegraph Co., a 
permit for the landing of three telephone cables from Havana at 
Key West (Florida) having been granted the company on January 
ith, by the State Department. The laying of the cables is expected 
\ completed in the Spring, and they will be approximately 
00 miles in length, or longer than any submarine telephone cables 
Jet lad. Of the three talking circuits: to be provided, one will be 
тонн, directly with New York. А second circuit will pass 
т the Jacksonville (Flo.) central office for service to Western 

ter and the third will connect the Key West exchange for calla 

from points in the south. The construction of the cables, 

da у completed, presented entirely new engineering problems, 

ra to the depth of the waters to be traversed.—Reuters Trade 
rice (Washington), 


Foreign Telegrams, — RATE Reviston.—It is announced 
the London Gazette that the rates per word for telegrams to the 


i iermentioned plaoes are now as shown below :—Timor (Dilly), 
d. Chatham Islands, 3s. 2d.; Makatea Island (Pomoton 


pelago), 48. 8d. ; Greece, 6d. ; Greek Islands (except Corfu, . 


Crete, Enboos, and Poros, 6d.), 634. 
Imperial Telegraphy.—A deputation representing the 


Newapaper Proprietors’ Association, the Newspaper Conference, . 
Post Ре Press Union, and the Press Agencies, waited upon the 


the ter-General (Mr. A. Н, Illingworth), last week, to emphasise 

need for improvements in communication by cable and wire- 
qu. According to the Morning Post, Viscount Burnham, intro. 
ln the deputation, said that Press rates for telegrame existed 
oo only, the deferred rate across the Atlantic was useless, 


inn Were great delays,‘énd it was particularly desired that the 
Sys, ‘an: particularly desir | 
Wireless policy of the Government should be known, The Post- - 


master-General replied that good progress was "being made in 
providing wireless communication around thé British Empire. 


The service to Cairo it was hoped to get working by next May. 
That was the first part of the Imperial chain. It would go on to 
Nairobi, and then to Windhoek in South-West Africa, where the 
German atation was being improved upon. India, Singapore, Hong- 
Kong, and Australia would be included in the circuit; and the 
various Dominion Governments concerned were being consulted in 
the matter. There would also be wireless communication with 


Sweden, Norway, Denmark, Germany, Poland, Czecho-Slovakia, 


Austria and Hungary, Jugo-Slavia, Italy, Holland, and Belgium. 
The Marconi Оо.'в service would cover Spain, Italy, France, Nova 


Scotia, and New Jersey. A Committee was sitting to consider on 


what terms licences should be given to private enterprises. The 
question of providing facilities for receiving news sent by the Press 
from the Naval station in America provided by the United States 
Government was being considered. Within the Dominions the 


Government would control the wireless services. It was proposed: 
that the Post Office, when given a message, should exercise the 


option of sending it either by wireless or cable if the method of 
transmission was not defined by the sender. He welcomed the 
formation of a Committee representative of the Press, the Stock 
Exchange, the Baltic Exchange, Lloyd's, and other big cable users, 
whioh would be able to consult and advise the Government. 


Telephone Rates.— NRW Trunk Rates POSTPONED.— 
The Post Office announced on the 24th inst. that it had been 
decided to defer the new rates for trunk calls from February 1st to 
April 1st. The new tariff does not affect anyone, except new 
subscribers, before April 1st; the agreements of existing sub- 
soribers are being terminated by due notice which will expire at 
various dates not earlier than April lst, and there will, therefore, 


be full opportunity for discussion in Parliament before the new 


rates are applied. 


United States.—CasBLs DisPuTE.— The Federal Court 
has granted a temporary injunction against the Western Union 
Cable Co. from landing its Brazil-Barbadoes cable at Mismi 
(Florida), from using three cables between Key West (Florida) and 
Havana for the transmission of messages between the United 


States and Brazil, and from splicing a line from Barbadoes to 


Cuba.— Reuter's Trade Service (New York). 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end .of the paragraph indicates 
the issue of the ELECTRICAL. REVIEW in which the " Official 
Notice ` appeared.) 


OPEN. 
Aberdeen.—February 21st. 


Department. Electrically-driven pumping machinery. Specifica- 


tions, £5 (returnable), from Water Engineer's Office, 414, Union 


Street, Aberdeen. 

February 21st. Electricity Department. 
permanent coal conveyors and shoots in connection with the 
reconstruction of the boiler house at Ferryhill, (January 21st.) 


Algerla.— The Post and Telegraph authorities in Algiers 
have just invited tenders for the supply of a large quanti y of 
high-conductivity bronze and copper wire. 


Australia.—- MELBoURNE.— March 2nd and 9th. Vic- 


torian Railways. Reactances and condensers (for power signalling), 
electric craba and equipment for oranes. Copies of the specifica- 


tions can be seen at the Department of Overseas Trade (Inquiry . 


Room), 35, Old Queen Street, S. W. I. E 

March 31st. Electricity Commissioners. Plant for the Mor- 
well power scheme, Telephone wire and pin-type insulators. 
(January l4th.) ; 


ADELAIDE. — February 23rd. P.M.G.'s Department, Electric 


lamps, аз per Schedule 561. (January 21st.) i 
SyDNEY.—March 21st. P.M.G.'s Department. Telephone and 
telegraph apparatus, testing instruments and switchboard parta, 
Schedule 814. (See this issue.) И | 
PERTH, W.A.—March 29th. Р.М.О.'в Department. Telegraph 
accumulators, Schedule 333. (January 21st.) 
April bth. P. M. G. s Department. Accumulators, &c., for 
Eucla, W.A. (See this issue.) К 


Belfast, — February 26th. Tramways Committee. 
—Tramway stores, including electrical accessories, cable, lamps, 
carbon brushes, &c. (See this issue.) 


France.—PaRis.— February 17th. The supply and in- 
stallation of a multiple commutator table at the Central Telephonic 
Bureau in the Boulevard Raspail. Particulars from tbe Direction 
de lExploitation Té'éphonique, 4e Bureau, 103, Rue de Grenelle, 
Paris. 

February 4th. The French State Railway authorities, 13, Rue de 
Rome, Paris —The supply and erection of a number of low-pressure 
switchboards required in connection with the upkeep of train 
electric lighting equipments at the railway works at Batignolles, 
Sotteville, Rennes and Saintes. Particulars can be obtained from 
the Service Electrique at the above address. 


Great Yarmouth.—February 11th. Electricity Depart- 
ment. Supply and erection of h p. switchgear. (January 218t.) 


Corporation Waterworks 


Temporary and 


`~ 
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London.—L.0.C. — January 81st. Electric wiring in- 
stallation at the Bethnal Green Weights and Measures Office and 


Coroner's Court, comprising about 87 switch points and 89 lighting 
points. (Jan 14th.) i | 


Н.М. Office of Works. February 1st. Six months’ supply of 
switches, fuses and fuseboards. (January 21st.) 

BATTERSEA.—February 9th. Electricity Department. Eh. p. and 
d.c. switchgear for two 450-kW converters, (See this issue.) 


Lurgau.—January 29th. Urban District Council. Four- 
core l.p. lead-covered and armoured cables. (January 14th.) 


Manchester.—February 14th. Electricity Department. 
33,000-V trunk feeder, pilot and telephone cables. (January 21et.) 

February 15th. Tramways Committee. Tramway stores, in- 
cluding meters, cable, lampe, bells, insulators, &o. (See this issue.) 


Middlesbrough.— February 9th. Corporation. Double 
line of tramways from Albert Road to Linthorpe Road. Partioulars 
from Mr. S. E. Burgess, Borough Engineer, Municipal Buildings. 


New Zealand, — WELLINGTON. — March 1st. Public 
Works Tender Board. Seven 4,000-kVA single-phase transformers, 
with accessories, for Lake Coleridge electric power scheme. Parti- 
culars from the Department of Overseas Trade, 35, Old Queen 
Street, S. W. I. 

March 5th. Government Rail way Department. Two overhead 
travelling cranes. Specifications can be seen at the Department 


A „ен Trade (Engineering Section), 35, Old Queen Street, 


Rosyth.—January 30th. Electric lighting work at Park 


. Road School. Deposit, £1 1s. Mr. R. H. Motion, architect, Union 
Bank Chambers, Dunfermline. 


South Africa, — PretToria.—March 10th. Municipal 
Council. One 20-ton overhead orane, six boilers (350-1Ь, working 
pressure), three 3,000-kW steam turbo-generators with condensing 
plant, five 750-kW converters. Further particulars can be obtained 


from Mr. Т. О. Wolley-Dod, general manager, electric lighting 
department. Specifications (five guineas) from the town clerk. 


February 16th. One 1,000-kW rotary converter with trans- 


formers and switchgear, Specifications of the above may be 


consulted on application to the Department of Overseas Trade, 35, 


Old Queen Street, S. W. I. 


Spain.— Tenders have recently been invited by the muni- 
cipal authorities of Jerez de los Caballeros (Province of Badajoz) for 
the concession for the supply of electricity for lighting and power 
parposes in the town during a period of eight years. The 
municipal authorities of Puente Genil (Province of Cordoba) have 
also called for tenders for a similar concession, the duration in 
this case, however, being only six years. 


p Urntony. -Mosrs ViDko.—March 29th. State Power 

use, Single and three-phase meters. Оору of the specification 

(in Spanish), conditions of tender ani а list of spares to bs pro- 

vided (also of a similar call for tenders for 500 d.c. meters for the 
rovinces), can be seen at the Department of Overseas Trade 
Boom 48), 35, Old Queen Street, 8.W.1. 

February 21st. State Power House. Electrical accessories, in- 
cluding plug fuses, branching blocks, cut-outs, keys and switches. 
A copy of the Spanish text and the blue prints can be seen at the 
Department of Overseas Trade, 35, Old Queen Street, B. W. 1. 


CLOSED. 


‘Barnes.— Urban District Council. English Electric 


Co., Ltd., interconnecting cables for coupling up alternator and 
switchboard, rotary converter, and transformer, &o, 


Glasgow. — Electricity Committee. Recommended. 
English Electric Co., Ltd., electric battery locomotive, to be used 
on the railway sidings at Dalmarnock, £3,920, 


Government Contracts.— New Contracts placed during 
December, 1920 :— 
| ADMIRALTY (CONTRACT AND PURCHASE DEPARTMENT). 
Batteries for 9-in. torches.—Ever Ready Co. (Great Britain), Ltd. 
Coil winding machines.—Nevilles, Ltd. 
Conduit tubing and accessories.—Barton & Sons, Ltd.; J. Birch & Sons, 
l.td.; Brotherton, Ediswan Tubes & Conduits, Ltd. 
Micanite and insulating materials.—loco Proofing Co., Ltd.; Micanite & 
Insulators, Ltd.; J. North Hardy & Co., Ltd.; R. Whiffen. 
Motors and motor-generator set.—Brush Electrical Engineering Co., Ltd. 
900-kW motor generator, &c.—W. H. Allen, Son & Co., Ltd. 
Selector switchboard and panels.—Park Roval Engineering Co., Ltd. 


War OFFICE. 


Distributing boards.—General Electric Co., Ltd. 

Electric lamps.—English Electric & Siemens Supplies, Ltd.; General Elec- 
tric Co., Ltd. 

Pack sets. — Marconi Wireless Telegraph Co. 

Rotary transformers.—Newton Bros (Derby), Ltd. 


A1 MINISTRY. 


Electric wiring, Donibristle,.—S Dixon & Sons, Ltd. 
Generators.—Evershed & Vigno « Ltd. 
lgnition vibrators.-—H. W. Sulli +1. 


Post “ҒРІСЕ, 


Telegraph apparatus.—Sjemens Вг. & Co., Ltd. 

Telephone  apparatus.—Automatic ‘Telephone Manufacturing Co., 1.4. ; 
British L.M. Ericsson Manufacturing Co., Ltd.; International Electric 
Co., Lid. ; Phanix Telephone and Electric Works, Ltd.; Siemens Bros. 
& Co, Ltd.; Steriing Telephone and Electric Co., Ltd. ; Western 
Electric Co., Ltd. 


Electric light cable.—Hackbridge Cable Co., Ltd. 

Submarine cable.—Telegraph Construction & Maintenance Co., Ltd. 

Telegraph and telephone cable.—Macintosh Cable Co., Ltd.; New Gutta- 

ercha Co., Ltd. 

Condensers.—Telegraph Condenser Co., Ltd. 

Earth clips.—Farmer & Co. 

Cords for telephones.—Pheenix Telephone & Electric Works, Ltd. 

Ducts.—Doulton & Co., Ltd. 

Insulators.—Buliers, Ltd. 

Indicator lamps.—General Electric Co., Ltd. 

Laying conduits.—Preston-Blackpuol (Section II): W. Dobson. Harrow 
(Headstone Road): G. J. Anderson. Hornsey (Coleridge Road): J. 
Abrahams, Ltd. London-Bristol-Newport (J. W. Section VI) and Man 
chester (Piccadilly and Newton Street, pneumatic tubes): E. E 
Jeavons & Co., Ltd. North-Eastern Post Office engineering district: 
W. Irwin & Co. North Wales Post Office engineering district : Hodge 
Bros. (Contractors), Ltd. Walthamstow (Palmerton Road): W. & C. 
French. Wandsworth Common (Trinity Road) and Norwood (Vermont 
Road): J. Mowlem & Co., Ltd. 

Manufacture, supply, drawing-in and jointing of cable.—Hampstead-Hendon 
Junction: Johnson & Phillips, Ltd. ull-Grimsby : W. T. Glover & 
Co., Ltd. Paisley-Greenock: British Insulated & Helsby Cables, Ltd. 

Earth plates.—Farringdon Works & H. Pontifex & Sons, Ltd. | 

Charging sets.—-A. Lyon & Co. 

Telephones.—Western Electric Co., Ltd. 

Telephone exchange equipment.—Bromley and Walthamstow: Western 

lectric Co., Ltd. Luton: Peel-Conner Telephone Works, Ltd.; sub- 
contractors for batteries, Tudor Accumulator Co., Ltd., for charging 
sets, Crompton & Co. 

Electric light wire.—Macintosh Cable Co., Ltd. 

V.I.R, wire.—W. Geipel & Co., Hackbridge Cable Co., I. td. 


Нісн COMMISSIONER FOR INDIA, 

Telephone apparatus.—Peel Conner Telephone Works, Ltd, 

Carbon brushes.—Morgan Crucible Co., Ltd. 

Cable.—General Electric Co., Ltd.; W. T. Glover & Co., Ltd.; Johnson & 
Phillips, Ltd.; Peel Conner Telephone Works, Ltd. 

Cells.—Chloride Electrical Storage Co., Ltd.; Edison Accumulators, Ltd. 

Sections for cells.—Tudor Accumulator Co. 

Dynamos.—J. Stone & Co., Ltd. 

Welding equipment.—Metro.-Vickers Electrical Export Co. 

Electric fans.—Crompton & Co., Ltd.; General Electric Co., Ltd.; J. 
Stone & Co., Ltd: Veritys, Ltd. 

Fuses.—W. T. Henley's Telegraph Works Co., Ltd. 

Generating sets, &c.—Lancashire Dynamo & Motor Co., Ltd. 

Lamp holders.—Edison Swan Electrical Co., Ltd. 

Meters.—Reason Manu ac up Co., Ltd. 

Protectors, &c.—Pecl Conner Telephone Works, Ltd. 

Salammoniac.—Brunner, Mond & Co., Ltd. 

Switchboards.—Kartret Engineering Co., Ltd.; Peel Conner Telephone 
Works, Ltd. 

Copper wire.—T. Bolton & Sons, Ltd.; W. T. Glover & Co., Ltd.; Londoa 
Electric Wire Co. & Smiths, Ltd. 

[гоп wire.—Dorman, Long & Co., Ltd.; R. Johnson & Nephew; Rylande 
Bros.; Whitecross Co., Ltd. 

Fuse wires.—General Electric Co., Ltd. 


CROWN AGENTS FOR THE COLONIES. 
Batterv.—Premier Accumulator Co. 
Battery materia!s.—Siemens Bros. & Co., Ltd. 
Cable.—W. T. Henley's Telegraph Works Co., Ltd.; Hooper's Telegraph 
and India-Rubber Works, Ltd. | 
Cable joint boxes,—W. T. Henley's Telegraph Works Co., Ltd. 
Electric light fittings.—Chloride Electrical Storage Co., Ltd. 
Electric light fittings for train.—Mather & Platt, Ltd. 
Electric welding plant.—Metro.-Vickers Electric Export Co., Ltd. 
Insulators.—Bullers, Ltd. 
oint boxes.—Siemens Bros. & Co., Ltd. 
amps.—Edison Swan Electric Co., Ltd. 
Telegraph ironwork.—Siemens Beos. & Co., Ltd. 
Telegraph line material.—Bullers, Ltd.; Siemens Bros. & Co., Ltd 
Telephone materials.—British L.M. Ericsson Manufacturing Co., Ltd 
Telephone sets.—Peel-Conner Telephone Works, Ltd. 
Insulated wire.—Hooper's Telegraph & India-Rubber Works, Ltd. 
H.D. copper wire.—R. Johnson & Nephew, Ltd.; Shropshire Iron Co., Ltd 


DEPARTMENT OF AGRICULTURE AND TECHNICAL INSTRUCTION FOR IRELAND. 


Electric lighting work at the Department's Ulster Dairy School, Cooks 
town.— Ferguson & Bruty, Ltd. 


Puse Works, DUBLIN. 


Belfast.—Plumbing, gasfitting and electrical works and supplies: A. 
Stevenson. 


London.—L.C.C. Establishment Committee. Electric 


motors required in connection with the electrical work at the new 
County Hall :— | 


Crompton & Co., Ltd. (accepted) es 


Veritys, Ltd. * oe oe oe ‚094 
Electromotors. Ltd. ee ee ee eo ee ee 19,954 
General Electric Oo., Ltd... .. .. .. 14,185 


Newport.—IsLR or Wicat.—Town Council. 
Wight Electric Light Oo.—Electric light installation, new houses, 
from £11 1s. to £14 17s. per house. 


St. Dnastan's Massage Clinic.—We have received from 
the authorities of St. Dunstan’s Hostel for Blinded Soldiers 
and Sailors particulars of a massaze clinic recently opened st 
18, Christopher Street, Finsbury Square, EC. 2. Everything is 
managed on the most modern lines, the equipment inclading 
faradic, galvanic, radiant heat and other apparatus. The efficiency 
of the masseurs, who are all blinded soldiers, with a sighted masseuse 
in charge, is vouched for by a number of eminent medical men. 
We are aleo informed that many blinded soldier masseurs have set 
up clinics of their own in various parts of London; а list o 
these is obtainable from St. Dunstan's. 


А Kinema Improvement.— Captain Raymond Phillips, 
who waa in chargeof the inspection of optical instrumenta and range- 
findera in the Irish military command during the war, has invented а 
new means of projecting kinema pictures. He gave & Daily Mail 
representative a demonstration of his method of stereoscopic 
projection recently. Projecting moving pictures in the ordinary 
way, he makes them zig-zag on to a series of specially-pre 
mirrors and through a prism before they reach the screen. п 
this way pictures be:ome markedly more detailed and less ‘blurry i 
2 ft. to 3 ft. deeper,“ and steadier, 


\ 
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FORTHCOMING EVENTS. 


Edinburgh Electrical Society.—Friday, Чапа 98th. Atthe Philosophica! 
rerit At 8 ps Papers on u Rieetrica Wonders in Guernsey,” by 
| Mr. E. C. Сан 


Physica] Society of Londou. — Friday, January 28th. At the Imperial 
College of саб South Kensington, S. W. А&б p.m. Ordinary meeting. 


of Engineers-in-Charge.—Saturday, January 29th. At St. 
| ee Institute, Bride Lene, E.C. At 7 p.m. Discussion on The 
Me. Association and its Future Activities," To be opened by Mr. A. E. Penn. 


is Manchester Association of Engineers.—Saturday, January 29th. At the 
id. ree Hall, Albert Square. At 7 p.m. Paper on Cast Iron v. Semi- 
ы Steel,“ by Mr, E. Wheeler. 

| 

| 

| 


of Electrical Engineers. — Informal Meeting. — Monday, 
Jannary Sist. At the Institute of Patent Agents, Staple Ian Buildings, 
W. C. At 7 pm. Discussion on Possible Economies in House Wiring.” 
by Mr. L. Milne, 
(East Midland Sub-Centre)—Tuesday, February Ist. At the Tech- 
nical College, Derby. At 7tp.m. Paper on Recent Developments in 
Wireless Telegraphy and Telephony," by Mr. W. O. Ridley. 


To be open 


— Wednesday, February nd. 


Wireless Society. t 7.80 p.m. 
Paper on The History of the Telephone," by Mr. A. Marr. 


Paisley Association of En — Wednesday, February 2nd. At the 
T. H. OC. A. Buildings, 25, High Street. At 7.30 p.m. Paper on Wireless 
Telegraphy and Telephony,” by Mr. D. MoKay. 


Royal Society of Arts. — Wednesday, February 2nd, At John Street, 
Adelphi, W. C. At 8 p.m. Paper on Oil Burning Methods in Various 
Parte of the World," by Mr. A. F. Bailie. 


Chemical . Thursday, February 8rd. At Burlington House,: Рісса- 
2d dilly, W. At B p.m. Informal meeting. 


ls Chelmsford Society.—Thursday, February 8rd. At the East 
Anglian Institute of Agriculture. At 7 p.m. Paper on Some Useful 
Metal-teating Machines, by Mr. Н.В. Primrose. 


koyal Institution of Great Britain.—Friday, February 4th. At Albemarle 
4; | Atreet, W.1. At9p.m. Lecture on The Electrical Expression of Human 
: Emotion," by Dr. А. D. Waller, F.R.8. 


E N OTES, 
Lea — 
in The “Electrical Review"  Index.— The Index to 


Vol, LXXXVII of the ELECTRICAL REVIEW is now ready, and will 
be supplied for 6d., post free, on applioation to the Publisher, 
ELECTRICAL REVIEW, 4, Ludgate Hill, E С, 4. 


Cheap Power.—A correspondent to Power recently drew 


an attention to а ciroular issued by a '" wind motor" company. This 
would appear to be another of those schemes for obtaining power 


for nothing which crop up every now and again. The idea is to 
employ the natural draught given by а 250-ft. chimney shaft to 
drive an air turbine fixed in the base of the shaft. To meet with 
any quota of success the draught would surely have to be an 
unnatural” one. The correspondent states that a recent test 
showed the output of the turbine (11 ft. in diameter) to be 47 h. p. 
at 80 r.p.m., but he adds: I was fortunate enough to meet a man 
who happened to see the test, and he informed me that there was 
" a brisk coke fire burning in the base of the stack during the run.” 


e Service Notes. Warrant Electrician T. Barham has 
been appointed to the battleship Benbow; Warrant Eleotrician 
Т. В. Hopkins to the battleship Erin, for group of reserve ships ; 
Warrant Electrician W. Sweany, to Greenwich; Warrant Elec- 
TE trician А, C. Cornhill, to battleship Colossus, for group of reserve 
ships ; Warrant Electrician J. Belcher, to the battleship Warspite, 
"wt from the 19th inst.; Warrant Telegraphist S. W. Francis has been 
- posted to the Pembroke, depot ship at Chatham, for service with 
the Signal School, Chatham ; Commissioned Telegraphist Walter 
ull has been appointed to the charge of the wireless station 
| at Ascension—the lonely island in the South Atlantic lying 
^ between the Coast of Brazil and the West Coast of Africa, 1,450 
Š miles off the latter, 


Jan ' ° 
М; Finsbury Old Students’ Association.—A dinner was 
га held, on January 20th, at the Grand Hotel, Manchester, by а 
number of Old Finsbury Studenta, for the purpose of forming а 
section of the Finsbury Technical College Old Students 
n. Mr, Eustace Thomas occupied the chair, and was 
supported by Prof, Miles Walker, Messrs. A. P. M. Fleming, A. G. 
Livesay, Linch, and other prominent local old students. After the 
г dinner and the formal business of eatablishing the section, a short 


a i Musical programme was rendered. The Hon. Local Secretary is 
s Mr. H. F. Coucher, 9, Cartwright Road, Chorlton-cum-Hardy. 
155 Automobile Exhibition at Basle.— An International 


к Automobile Exhibition is to be held at Basle from May 28th to 
mg June 8th. The Committee of Organisation has sent us a booklet of 
“ye Tules and regulations in connection with the Exhibition. We note 
TE Bas à total area of 30,000 sq. metres has been taken over by the 
“ek le section of the Swiss Automobile Club, and exhibits are to be 
R^ c classified under nine heads, including passenger and touring auto- 
| mobiles, lorries, imotor cycles, accessories, &o. The booklet and 
furt may be obtained from the Swiss Legation, 32, Queen 

pjs nne Street, Cavendish Square, W. 


Js Electrolytic Copper Production in Sweden.—Some 
16% Weeks ago we referred to the situation of the A. B. Elektrolyt verken. 
ди” Which company was formed in 1918 by some of the largest Swedish 
кю Consumers of copper and owners of copper ore deposits, for the pro- 
| duction of electrolytic copper, so as to meet the most pressing 
aum. requirements in this respect. Svenska Dagbladet now announces 
© that as it has been impossible {о obtain increased guarantees for 
ый the company's loan, the shareholders have unanimously decided to 
| the company. 


The Electrical Trades Benevolent Institution.—A 
meeting was held at the Engineers’ Club, Manchester, in December 
last, to discuss the advieability of forming a local Advisory Com- 
mittee, at the instance of Mr. Farthing, who regret at 
the fact that little was known in Manchester with regard to the 
objects of the Benevolent Institution. As the result of the dis- 
cussion, a meeting was held on January 10th at which Mr. Hawes, 
the secretary, gave an address outlining the objecta and organisa- 
tion of the Institution, snd the method of conducting local 
Advisory Committees. The meeting then elected Mr. J. A. 
Robertson as chairman; Mr. J. Н. Farthing. vice-chairman ; Mr. 
W. J. Smith, secretary ; and Messrs. Phillips, Scott, Shaw, Walker, 
Quanz, Hall, and Kirkham, as members of Committee. It was 
agreed that the representatives of local electrical associations 
should be added to the Committee. 

As mentioned elsewhere in this issue, the Benevolent Institution 
is this year going to carry on an energetic campaign for the 
purpose of establishing the fund on a sound basis; in this the 
Executive Committee will be very greatly helped by the local 
Advisory Committees, and in view of the density of population, 
electrically speaking, of the Manchester area, it cannot be doubted 
that the new Advisory Committee will be in a position to make 
things hum.” We must confess to some surprise on learning that 
a district so important and wide-awake as this not only had no 
Advisory Committee, but actually knew very little about the 
‘Benevolent Institution. Now that it has come forward to bear its 
share of the burden, we confidently look to Manchester to put all 
previous achievements in the shade. Up to now the fund has 
with diffculty been jacked up to a beggarly £12,000 or so; we 
expect Manchester to put on £20,000 more in the first year, with- 
out starting a rivet or blowing a single fuse. The fund ought to 
pass the £50,000 mark this year. if the electrical industry does 
justice to Ќа lofty ideals. Let Service be the watchword ! 

We will gladly assist the movement by all means within our 
power. 


The Royal Air Force.— The Inspector of Recruiting, 
R. A. F., states that there is still a large number of vacancies in this 
arm of the Service for skilled men of а number of trades. "The list 
includes electricians, wireless operators and mechanics, instrument 
makers, engine drivers, &o. Everything is being done to make the 
life attractive, and a man joining the Force will certainly not be 
wasting his time. 


Awards for War Inventions.—According to the Daily 
Chronicle, in the first report of the Royal Commission on Awards 
to Inventors, just issued, it is stated that among the awards 
already made are the following: : 


Messrs. Gwynnes, Ltd. (engines for aeroplanes) „ £110,875 
Capt. W. S. Tucker (hot wire microphone) ... eee 4,000 


Lieut. R. F. Power (aerial target) ... S T 2,345 
Dr. E. Prassone and Major Luigi Avorio (kite balloons) 4,500 
Messrs. Sopwith (synchronising gear)... сав © 3,950 
Dr. Hele-Shaw (pneumatic clutcb) _... рев as 3,000 
Messrs. Vandervell and Mr. А H. Midgeley ( ' Allways" 

fuses) ... m oe ie ive be .. 14,000 
Mr. H. H. R. Green (electrically-oontrolled switches) 7,500 
Messrs. Hobson, Ltd. (carburettors) ... cae .. 35.031 
Late Dr. E. Russell-Clarke (improvements in wireless 

telegraphy and airoraft devices) ... dee “a 8,000 


Major A. C. Faller (“Fallerphone’’) ... nue 3,500 & 1,250 


Fatalities.—On January 19th, Henry Tonge, of West- 
houghton, was going to work when he became entangled with some 
eleotric wires, dislocated during & storm, with fatal resulta. 

А oase described by the coroner as "extremely puzzling" was 
investigated at Palmer's Green last week. A 16-year-old schoolboy, 
Erio Walter Bishop, was, according to the Evening News, found 


‚ dead in a bath at his home, and an electric heater was found in 


the bath. Dr. Spilsbury said death was due to synoope from 
disease of the heart muscles, as part of the oondition of status 
lymphaticus. Death followed some shock, but he was unable to 
say what that shock was. An expert said that if the boy had been 
sitting in the water and dipped the heater when the current was 
switched on he would have had а shock. the strength of which 
would depend upon the conductivity of the water, He thought 
the chanoes that the boy got such а shock were very remote. 
The coroner returned a verdict in accordance with Dr. Spilebury's 
evidence. 


Exhibitions in the Netherlands East Indies, 1921.— 
British manufaoturers and exporters who seek to develop trade in 
the Netherlands East Indies, should be interested in the announce- 
ment that the Second Netherlands East Indies Fair is to be held at 
Bandoeng (Java) from September 19th to October 9th of this year. 
The fair will be international in character, and will offer manu- 
facturers an opportunity of exhibiting wares of all kinds to a vast 
number of potential buyers in the East. Everything that pertains 
to industry, commerce and agriculture will be represented at the 
Fair, and а Motor Vehicle and Tractor Exhibition will be held 
simultaneously in the same town. Preliminary arrangements are 
well forward, and a booklet setting forth all details is being pre- 
pared by the British Chamber of Commerce for the Netherlands 
East Indies, to whom, at 38, Dover Street, London, W. 1, all 
inquiries in connection with this Fair and the concurrent exhibition 
should be addressed. | 


Radium Ore in Madagascar.—It is announced in Paris 
that radium ore has been found on an island of Madagascar of such 
a quality that one gramme of metal can be extracted from 10 tons 
of ore. 
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E Birmiagham  University.—The Gen:ral Electric Co., 


td., has contributed £1,000 in answer to the appeal of the 
University of Birmingham. 


Dlnner.— Portsmouth members of the Electrical Power 
Engineers’ Association and the Electricity Supply Commercial Asso- 
ciation held their first annual dinner at Kimbells Restaurant, last 
Saturday evening. About 60, including wives and friends, sat 
down, Mr. B. Handley, acting engineer and manager, Portsmouth 
Corporation Electricity Supply, presided, and was supported by 
Councillor A. Hemingway, of the Portsmouth Electric Lightiog 
Committee. Visiting members from Brighton, Southampton, &o., 
were present. After dinner an impromptu programme of songs, 
toasts, &o., was contributed. Mr. P. L. Weir, acting station super- 
intendent, Portsmouth electricity works, organised the gathering. 


Appolatments Vacant.— Electricity accounts and ledger 
clerk, for the Hackney Borough Council Electricity Department ; 
mains foreman (116s.), for the County Borough of Newport Elec- 
tricity Department ; shift engineer. for the Manchester Corporation 
Electricity Department. (See our advertisement pages to-day.) 


Overhead Arc Weiding.—Mr. O. H. Eschholz, recently 
contributed an article to the Electrical World on the above subject. 
He atates that under the extreme condition of overhead welding, 
when the foroeof gravity is opposing the transfer of metal, greater 
manipulative skill is required than when gravity partly or com- 
pletely assists, as in vertical or downward welding. To convey the 
globule which forms on the end of the wire electrode to the plate, 
the lifjing force must exceed the retaining forces of gravity, 
cohesion and surface tension at the wire perimeter. Gravity is 
diminished by keeping the globule on the electrode as small ав 
possible. Experience has shown that the presence of iron oxide, 
iron carbide, manganese, &c, in the electrode decreases surface 
tension and cohesion. These last forces may also be diminished 
by the use of small diameter electrodes. 

The cycle of deposition in the case of overhead welding seems to 
be as follows :—The metal at each terminal ia liquified upon the 
aro being struck ; the molten electrode assumes а spherical form 
due to surface tension; this globule is enlarged with continued 
application of energy until ita upper surface is brought into contact 
with the overhead pool, thereby short-circuiting the arc stream, and 
causing thelifting forces to act upon it; forces of surface tension 
апа adhesion at the contact, area cause the globule to spread over 
the plate surface ; as the metal spreads, the area in contact with 
the plate, and therefore the lifting forces, are increased, causing 
ai acceleration in metal transfer; these forces act until the 
globule is lifted off the end of the electrode, when the short-circuit 
is broken, and the ато re-established. | 

It is preferable to select candidates for overhead work from 
competent downward welders. The training is graduated from 
vertical welding, through increasing angles, until fiaally the 
overhead position is reached. The epecial characteristics of the 
arc are fully explained, and the phenomena of metal transfer 
demonstrated. Overhead batt joints are prepared in a similar 
manner to ordinary butt joints being scarfed from 60° to 90°, with 
а free distance of from in. to n in. The successful welding 
of an overhead butt joint is chiefly dependent upon the complete- 
ness with which the initial layer fuses together the apex of the 
joint. 


INSTITUTION NOTES. 


Institution of Electrical Engiueers.—SouTH MipLAND TERRI- 
TORIAL CENTRE.— The annual dinner of the Centre took place at 
the Grand Hotel, Birmingham, on Friday last, and was very largely 
attended. Mr. F. Forrest, chairman of the Centre, presided. 
After the loyal toast, the toast of " The Institution of Electrical 
Engineers" was proposed by the chairman, who, speaking of the 
increased membership, expressed the hope that the time would 
come when any person who desired to attain to a position of 
responsibility in his profession would have to prove the soundness 
of his knowledge and the extent of his training by becoming a 
member of the Institution. In responding, Mr. Ll. B. Atkinson, 
president, observed that this was a jubilee of the Institution, iu 
that it was the fiftieth session. The membership was over 9,000, 
and was larger than that of any other Institution. The increase 
last year was the greatest for any one year. There were more 
than 1,000 new students in the Institution. Could anything speak 
more forcefully of the confidence engineers had in electricity ? 
The question: of raising the status of engineers by some mode of 
registration had been raise i by the Bill of the Institution of Civil 
Engineers last year, and would not be allowed to drop; it might 
be desirable to have a discussion on the subject in London. 
The relations between the great engineering institutions were 
most cordial; the time was perhaps not ripa yet for 
their joint accommodation in one large building, but tha 


Institution had given a lead in the establisb ment of local 


centres, and that lead was followed by other Institutions. The 
question that occurred to him was whether these local Institutions 
might find some common roof, library, and meeting ground, sothat 
the great expense that attached to the provision of these facilities 
might be shared and made easier in lccal centres where otherwise 
it might be impossible. The toast of The Electrical Industry 
was prop sed by Mr. Gilbert C. Vyle (managing director. Messrs. 
Averys, Ltd.), who urged the importance of manufacturers and 


factors buying, ás far as possible, in this country. He was afraid. 


the fetish of cheapness was again gaining inflaenoe, It seem d to 
him utterly futile, for the вака of the difference in money value, to 
pay the foreigners’ wages. He hoped those in this country who were 


placing contracts for electrical gear would look at the quality ok 


the stuff, and not decide altozether upon the question of price. 
Amalgamations might do much good by specialising manufacture 
and reducing competition, but they must not make profita at 
the expense of the customer; the profits must be derived 
from internal economies and shared with the user. If they 
obtained cheap power, they would get uses for electrical gear all 


over the country, and he had hopes of ths hydro-electrio schemes | 


coming to fruition. In reply, Mr. P. J. Pybus (joint managing 
director, English Electric Co., Ltd.) commented upon the slowness 


with which schemes for the electrification of railways were being 


handled in this country. It would be a great step forward if the 
Government, workiog with responsible business men, endeavoured 
to find some means for alleviating unemployment by undertaking 
really useful works. 

Mr. N. B. Rosher, O.B.E, proposed Kindred Societies and 
Guests,” and mentionel that it was proposed to hold a joint 
meeting of civil, mechanical, and electrical engineers in Bir- 
mingham to discuss the Severn barrage scheme, Mr. J. D. Watson 
responded. 


A musical entertainment followed, and brought a very successful 
evening to an end. 

The annual dinner of the Institution will be held on March 3rd, 
at the Hotel Cecil, at 7 for 7.30 pm. Mr Ll. B. Atkinson will 
preside. 

LIVERPOOL STUDENTS’ SUB-CENTAE.— A joint meeting of the 
Institution with the Liverpool University Engineering Society will 
be held on February 3rd, at 7 p.m., at the Laboratories of Applied 
Electricity, when Mr. J. A. Robertson, M. I. E. E., will lecture on 
Lord Kelvin: His Life and Work." 

STUDENTS SECTION A joint visit of the North-Eastern Students’ 
Section of the Institution of Electrical Engineers and the Junior 
Institution of Engineers to the Heaton Works of Messrs. C. A. 
Parsons & Co., Ltd., took place on January 15th. Upwards of 100 
members availed themselves of the opportunity, and the tour of 
the works was carried out in a most thorough manner, a definite 
time having been allowed each party in the zarions shops. 


Belfast Association of Engineers. —On January 27th, Mr. Richard 
P. Terry read a paper on “ The Mechanical Handling and Conveying 
of Material,” dealing very fully with the advantages and dis- 
advantages of various systems. 

Brighton Electric Traction and Radio Club.—This club was 
formed recently for the exchanye of views and reading of papers 
upon the subjects suggested by its title. The radio section will 
cover " wired " telegraphy and telephony. 

Liverpool Engineering Society. —At a meeting of the Society, 
held on January 19th, Prof. W. Mason, D.Sc, read a paper on 
‘Impact Testing," describing a number of methods. 


The Royal Institution.—On Saturday. February 12th Prof. A. 
Fowler commences a cours? of three lectures on Spectroscopy.“ 
The Friday evening discourse on February 4th will be delivered by 


Dr. A. D. Waller, on * Тһе Electrical Expression of Human 
Emotion." 


OUR PERSONAL COLUMN, 


The Editors invite electrical engineers, whether connected with the 
teohnioal or the commercial side of the profession and industry, 
also electrio tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted аз to their movements, 


THE claim of Мв. А. P. RuTHEBFORD, late burgh engineer at 
Leith, against the Edinburgh Council, is for £6,500, not £500, as 
stated in thia column last week. 

At the English Electric Co.'s Ordnance Works, Coventry, last 
Saturday, Mr. F. Н. MESCE, of the small tools department, was 
presented with a clock on his leaving to take up business on his 
own account, 


Falkirk Corporation has inoreased the salary of the electrical 
engineer to £650 per annum. 

Halifax Tramways Committee has accepted the resignations of 
the chairman (Alderman C. F. Spence-) the vic»chairman 
(Alderman A. Broadley), and the chairman of the Sub-Committee 
(Mr. R. Stirk). which were tendered recently as a protest against 
the Town Council's refusal, on two occasions, to accept the Tram- 
ways Committee's recommendations with regard to the appoint- 
ment of a general manager. The Committee has appointed the 


Mayor (Alderman T. Hey) as chairman pro tem., the other vacant 


offices being left over. The Committee decided to advertise for а 
general tramways manager, in accordance with the demand of the 
Town Council, and to recommend the Town Council to grant ап 
honorarium to Mr. J. D. CAIRD, traffis manager, who has been 
too ill to attend to duty for some time, instead of the annual grant 
for three years which was previously recommended, and refused 
by the Council. 

Mn К. L. AcLAND, M.I E.E., has joined the staff of Agricnitural 
and General Engineers, Ltd., of Central House, Kingsway, W. C. 2, 
in charge of their electrical interests in the North of England, 
including the Garrett electrical vehicle. 

The Board of Trade Journil announces that Mr G. T. MILNE, 
H.M. Trade Commissioner, stationed at headquarters, will be leaving 
early in February for Trinilad, where he will act temporarily as 


Н.М. Trade Commissioner in the British Went Indies uring the. 
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absence of Mr. A. J. Pavitt from his post. Mr. Milne will be glad 
to meet any representatives of firms who may wish to see him 
regarding any matter affecting their interests in the West Indies 
at the Department of Overseas Trade, 35, Old Queen Street, 
Westminster, S. W. 1, by appointment. 


Obituary.—CaAPT. J. ADAMS.— We regret to announce that Capt. 
J. Adams, of the new cable steamer Lord Aelrin, met with а fatal 
accident at Halifax, Nova Scotia, on New Year's Day. He was 
formerly in charge of the Anglo-American Co.'s cable steamer 
Minia, and was associated with the latter steamer for over 25 
years. He was motoring back to his home when, on passing over 
a level crossing, an express train smashed into the car, killing both 
the occupants instantaneously. He leaves a widow and two 
children. 

Wills—The late Mr. THEODORE NEWTON VAIL, president 
of tho American Telegraph and Telephone Co. and other concerns, 
left property in excess of £1,0C0,000 in value, of which £46,456 
waa the gross value of the estate in the United Kingdom. Con- 
siderable amounts were bequeathed to universities, technical 
colleges and institutes in the U.S.A. 

Мв. FRANKLIN HILTON, МІСЕ, M.LM.E, chairman of 
Browett, Lindley & Co., left £30,398 net, and £33,392 gross, 


personalty. 


NEW COMPANIES REGISTERED. 


Santon, Ltd. (172,731).—Private company. Registered 
January 21st. Capital, £4,000 in £l shares. To take over the business of 
electrical engineers carried on by Н. C. Sanders, J. F. Fulton, R. C. Taylor 
and C. W. Buckley at 34, Bridge Street, Newport, as the Santon Engineer- 
ing Co," The first directors are: H. C. Sanders, 34, Bridge Street, New- 
port, Mon.; J. F. Fulton, 40, Bryngwyn Road, Newport, Mon.; К. C. Taylor, 
2, Bryngwyn Road, Newport, Mon.; C. W. Buckley, 19, Stockton Коза, 
Newport, Mon. Secretary: R. C. Taylor. Registered office: 34, Bridge 
Street, Newport, Mon. 


Scottish Electric Lamp Repairing Co., Ltd. (11,582).— 
Private company. Registered in Edinburgh January lth. Capital, £15,000 
in £l shares. To acquire a licence granted or to be granted by the Allies 
Electric Lamp Repairing Co., Ltd., London, to use certain patents, machinery 
and appliances, and to carry on the business of manufacturers, importers, 
exporters, repairers and fitters of and dealers in electric lamps, &c. The 
subscribers «cach with one share) are: C. Cochran, 55, West Regent Street, 
Glasgow, solicitor; Jessie Allan, 55, West Regent Street, Glasgow, typist. 
The first directors are: W. Crawford, Alma, Potterhill Avenue, Paisley; and 
J. M. Scott-Maxwell, Baillieston House, Baillieston. Registered office: Aber- 
corn Lamp Works, Niddry Street, Paisley. 


— aai 

Ozonair Flour Mill Ventilating Co., Ltd. (172,619).— Pri- 
vate company. Registered January 15th. Capital, 21,200 in £1 shares. То 
carry on the business of manufacturers of ventilating installations, &c. The 
subscribers (each with one share) are: Н. Audsley, 15, Belmont Terrace, 
Crckenedge, Dewsbury, clerk; C. Halstead, Ash Villa, Belle Vue Road, 
Sandal, Wakefield, clerk. The first directors are to be appointed by the 
subscribers. Ozonair, Ltd., may appoint one director during the continuance 
ol the licence granted to the company. Solicitor: W. H. Kingsweil, 36, 
Wood Street, Wakefield. | 


Unique, Ltd. (172,640) Private company. Registered 
January 17th. Capital, £500 in £1 shares. To carry on the business ot 
manufacturers of and dealers in lamp shades, electric and gas globes and 
Gittings, &с. The permanent directors are; D. A. Abrahams, Maitland Cot- 
tage, Ear:ham Grove, Forest Gate, Essex; Н. F. Kean, 50, Northumberland 
Avenue, Wanstead, Essex. Secretary: Н. F. Kean. Registered office; 25, 


Shaftesbury Avenue, W. C. 

Rail Welding Co., Ltd. (172,636).—Private company. 
Registered January 17th. Capital, £30,000 in £1 shares (10,000 10 per cent. 
cumulative preference). To take over the business of a rail welder carried 
en by E. Jacob at 119, Victoria Strect, Westminster, and at Upper Kenning- 
ton Lane, S. E., as the Rail Welding Co." The first directors are: E. 
Jacob, 11, Chalcot Gardens, N.W.; F. S. A. Lowndes, 9, Barton Street, West- 
minster; А. P. Strohmenger, Canal Court, Sunningdale, Berks. Registered 
office: 119, Victoria Street, Westminster, S.W. 1. 

(172,644) .—Private 


Aladdin Lamps (Midlands), Ltd. 
Company. Registered January 18th. Capital, £35,000 in £1 shares (25,000 
preference). To take over the business of electric lamp manufacturers and 
agents carried on by the New Process Electric Lamp Co., Ltd., at Sherborne 
Street. Birmingham, and elsewhere, including the benefit of an agreement 
With the Aladdin Renew Electric Lamp Corporation, Ltd., of a licence thereby 
to be granted with the right to purchase a certain electric installation and 
ү of Tro Works, Ladywood, Birmingham, &c. The first directore аге; 
- Coxon, 20, Calton Avenue, Wavertree, Liverpool; W. A. Williams, Whin- 
moor, Jubilee Road, Formby; J. T. Jones, 67, Lord Street, Liverpool. Quali- 
bcation, £100. Registered office: Sherborne Strect, Birmingham. 

Tully Gas Plants, Ltd. (172.091).— Registered January 
19%. Capital, £150,000 in £1 shares (100.000 8 per cent. cumulative parti- 
“pating preference shares and 50,000 ordinary). То acquire the undertaking, 
s and liabilities of Bale and Hardv, Ltd., and to carry on the business 
0 contractors, electricians, electrical and gas engineers. founders, smiths, &c. 
coe consideration, £43,650, payable in shares. The first directors are: 
Phi Tully, Grey House, Carlton-on-Trent, Newark; P. P. Sandford, 8, 
Е о Gardens, Kensington, W.8; J. W. Tully, 39, Penywern Road, 
mi * Court, S. W.; Lt.-Col. H. Thorpe, Coddington Moor, Newark. Mini- 
2100 rus subscription, seven shares. Qualification (except first directors), 
tax ы пе £100 each per annum (chairman, £125), free of income 
EC licitor: G. E. Bruce Millar, Pomeroy House, 28a, Basinghall Street, 


OFFICIAL RETURNS OF ELECTRICAL 
: COMPANIES, 


nelle, W Smith & Co. (1920), Ltd.—Mortgage dated 
to Lloyd's во 0с secure all moneys due or to become due from company 
Е at Lydbrook оте £50,000 charged on certain freehold pre- 

atex, Ltd.—Issue on December 30th, 1920, of £650 de- 


Mtures part of a series. (Previously issued, £1,100.) 


ws.) rkshire Cable Co., Ltd.—Debenture dated December 


10 secure all moneys whi 
d pa Oneys which the mortgagees may be called upon 
Pay under a Buarantee to company's bankers, not exceeding £7,000. 


i 


— 


East Anglian Electricity, Ltd.—Particulars of 810,000 


second mortgage debentures authorised January 4th, 1921; whole amouat 


issued; charged on company's undertaking and property, present and future, 


including uncalled capital. 


Minehead Electric Supply Co., Ltd.—Trust deed dated 
December 3lst, 1920, to secure £12,000 debenture stock charged on leasehold 
property ut Alcombe, Somerset, and company’s other assets E and 
future, including uncalled capital. Trustees: H. D. Leather, East Parade 
Chambers, Leeds; F. Rishdon, Williton, Somerset. MS. 


Park Royal Engineering Works, Ltd.—Satisfaction to the 
extent. of £2,000 on November 23rd, 1920, of second mortgage debenture 
authorised May 10th, 1915, securing any moneys up to £2,000 which may be 
paid under а guarantee to the company's bankers. 


Marsh Bros. (Electricians), Ltd.—Mortgage dated 


December 3156, 1920, to secure all moneys due or to become due from com- 
pany to London Joint City and Midland Bank, Ltd., charged on the Sheffield 
Electrical Works. | 


Ebonestos Insulators, Ltd.—Particulars of £20,000 deben- 
tures authorised January llth, 1921; whole amount issued; charged on com- 


pany's undertaking and property, present and future, including uncalled 
capital. 


Engineering Equipment Co. (1919), Ltd.—Issue on Janu- 


ary Gth, 1921, of £500 debentures, part of a series already registered. 


Hudson's Electrical Engineering Co., Ltd.—Particulars of 
£2,000 debentures authorised December th, 1920; whole amount issued; 
charged on the company's undertaking and property, present and future, in- 


cluding uncalled capital. 

Wigan  Electro-Metallurgical Works, Ltd.—Debenture 
dated December 20th, 1920, to secure £186 10s., charged on company's under- 
taking and property, including uncalled capital. Holders: British Thermit 
Co., Ltd., 49-51, The Albany, Old Hall Strect, Liverpool. Particulars of 
£18,000 debentures, authorised by resolution of even date, also filed, whole 
amount issued, charged on above mentioned property. 

Siemens Brothers & Co., Ltd.—Satisfaction to the extent 
of £23,400 on January lst, 1921, of debenture stock dated January 15th, 1918, 
securing £1,330,000. 


Westminster Electric Supply Corporation, Ltd.—Satisfac- 
tion in full on March Ist, 1920, of dehentures dated March Ist and March 
29th, 1898, securing £250,000. 

Pritchett and Gold and Electrical Power Storage Co., Ltd. 


— Satisfaction in full on December 3lst, 1920, of debentures dated November 
14th, 1916, securing £10,000. 


Nairobi Electric Power and Lighting Co., Ltd.—Satis- 
faction to the extent of 21,000 on December 31st, 1920, of debentures dated 
September 10th, 1913, and July 26th, 1915, securing £20,000, . 


CITY NOTES. 


The annual meeting was held on Janu- 

Adelaide Electric ary 19th at Winchester House, E.C., Mr. 
Supply Co., Ltd. J. B. Braithwaite, M.I-E.E., presiding. 
The chairman said that on the whole they 

had reason to congratulate themselves upon the result of the 
working of the company for the past year in view of the 
exceptional conditions in Adelaide as in other parts of Aus- 
tralia. The year opened with the great seamen's strike, 
which was settled just at the beginning of their financial 
year. That was followed by the marine engineers’ strike, 
which caused restrictions to be issued by the authorities which 
had the ellect of reducing their output during the month of 
February by about 40 per cent. The gross revenue had in- 
creased by £46,793, about 25 per cent. That was fairly satis- 
factory, but the expenses had also increased considerably. 
Generation costs increased by £22,597; distribution was about 
4000 up, aud repairs and renewals cost them £18,174, as 
against £13,208, whilst general charges, which included taxes, 
insurance, &c., showed an increase of 45,800. In round 
figures while the revenue had increased by about £50,000, 
expenses had gone up by some £34,900, leaving them with 
only about £12,760 additional profit. During the year they 
connected 4,426 additional consumers, raising the number to 
29,475, a very satisfactory increase. They had an increase 
of 4,222 in kW, as compared with an increase of 3,040 kW 


the previous year; while the sale of units had increased by 


rather over З millions to 14,454,000. He had no doubt that 
had it not been for the strikes they would have passed the 
15 millions mark last year. The miles of streets supplied had 
increased from 500 to 525, which was about their normal rate 
of increase. Application was made to the South Australian 
Government Prices Regulating Commission for permission 
to increase their rates to meet the increased charges of coal, 
labour, ќе., and they granted them an increase of 15 per cent. 
The special night tariff which they had adopted was making 
& little progress. The number of consumers had risen from 
95 to 150, which showed that the concession was being appre- 
elated. On the whole, he thought they would agree that the 
business had stood up against the difficulties it had had to 
contend with, better perhaps than might have been expected. 
That was due very largely to the loyalty, zeal, and energy 
of the local directors in Adelaide, and of the staff. Some 
progress had been made with the new power house at Osborne 
Port Adelaide, although they had not spent much money. 
Altogether they had spent about £21,000 on that work, and 
everything went to show that they would soon be able to 
get to work on erecting the power house, and they had 
placed orders for a considerable amount of plant which would 
involve the raising of new capital in order to pay for it. 
During the year they had spent £133,400 ou capital account, 
and the cost of the undertaking now stood at £1,025.000. As 
he had said, it would be necessary to raise further capital 
during the vear, but it would be raised in Australia. An 
ofler of ordinary shares was going to be made on February 
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Ist at 25s. per share. They had got 150,000 of those shares 
available, and they considered that that would give them 
sufficient money for the current year. He was looking for- 
ward to the completion of the Adelaide power house to mark 
a great epoch in the development of the business, as it would 
enable them to supply in bulk. 

Mr. R. 8. Sellon seconded the motion. 

Replying to a shareholder, the chairman said that the 
English shareholders would huve the same rights as the 
Australian shareholders in regard to the new issue of shares 
if they cared to exercise them. 

The report was carried. 

Subsequently an extraordinary meeting was held, when the 
chairman proposed a series of resolutions providing for the 
transfer of the control of the company to the Adelaide 
board. He remarked that the course had been forced upon 
them owing to the action of the Government with regard to 
the question of income tax. The English Government had in- 
sisted upon income tax being paid here on profits earned 
entirely in Australia. It was quite reasonable that the Aus- 
tralian shareholders, who formed the majority of the share- 
holders, should object to paying their own tax in Australia 
and British income tax as well. The board had done their 
best to try and bring home to the Government the injustice 
of such a procedure, but beyond getting a small concession 
last year, they had not been able to get the injustice altered. 
Resolutions for removing the control of the company to 
Australia had already been passed by the Colonial share- 
holders. Fortunately they had a most excellent board in 
Adelaide on whom they could thoroughly rely to look after 
their interests. If the resolutions were carried they would 
effect an immediate economy of about £12,000 a year for the 
benefit of the shareholders. 

Mr. A. Farish seconded the resolutions, which were 
opposed strongly by two holders of A preference shares 
бп the ground that removing the control of the company from 
London would depreciate their holdings; but eventually the 
resolutions were carried. 

For the year ended June, 1920, the net 

Costa Rica earnings in Costa Rica were £24,519, 
Electric Light against £14,328 for the previous year. The 

and Traction net profit for the year was £12,691, against 

Co., Ltd. а loss of 42.549 for the previous year. The 
deficit of £13,022 is reduced to £330. The 
gold premium has averaged 160 per cent. during the year, as 
against 315 per cent. in the previous year, and 112 per cent. 
(the normal equivalent of the gold colon) in the year 
(1913-14) before the war. At the last-mentioned rate the net 
profit in Costa Rica for the year under review, which amounts 
to C318,670.43, an increase of C21,365.08 on that of year 
ending June, 1919, would have been £30,003, as against 
£94,519, the difference between the current and normal ex- 
change representing a loss of £5,544. The hope expressed by 
the directors in last vear's report that they might resume 
payment in cash of the 5 per cent. debenture interest on 
June 30th. 1920, was realised, and the interest due on 
January 18t, 1921, was aleo paid in full. The directors had 
hoped to be able to pay off the first of the deferred warrants 
(that dated January, 1918), but they are informed by the 
trustees that the latter cannot consent to this payment at 
the present juncture. 


i The directors’ report for the year ended 
British Columbia June 30th, 1920, shows that after deducting 
Electric Railway £164,745 for depreciations, sinking fund, 
Co., Ltd. and renewals, and £13,000 for corporation 
profits tax, the net revenue from all sources 
was £412,327, plus £6,258 brought forward, making £418,585. 
Debenture interest absorbs £132,339, dividend on the 5 per 
cent. cumulative perpetual preference stock for the year 
£72,000, interim dividend at 34 per cent. on the preferred 
ordinary stock for the year £65,032, and interim dividend at 
34 per cent. on the deferred ordinary stock £65,032, leaving 
available for further distribution £84,181. From this the 
directors recommend a final dividend on the preferred ordinary 
stock at the rate of 23s. per cent. per annum, free of tax, 
making £4 13s. per cent., free of tax, for the year. £21,368, 
and a final dividend on the deferred ordinary stock at the 
rate of 54s. per cent. per annum, free of tax, making £6 4a. 
per cent., free of tax, for the year, £50,167, leaving £12,646 
to be carried forward. Taxation continued to increase rapidly. 
The following statement shows the amounts paid for the 
vear 1920, as compared with the previous years of 1919 and 
1918 :— 
1918 1919 17920 


‹ 8 8 
Dominion Government Income Tax... "m .. 21,100 97.477 101,000 
Provincial Government. Revenue and Property and 
Land Tax MET 898 MT isi i . . 054,716 60.550 67.831 
Municipal Taxation jM $3 T $us . . 96,990 130,554 204.267 
S172. 906 8288.581 $373,098 
In last vear's report it was stated that a Public Utilities Commis- 
aion had been established in British Columbia entrusted with the dutv of 


regulating the rates charged by the company for its various services to the 
public, but that owing to an amendment of the General Railway Act of the 


Dominion of Canada, passed on July 7th. 1919, the railways of the comp ins 
had passed from the jurisdiction of the Province of British Columbia and of 
the Public Utilities Commission, referred to above, to that of the Dominion 
of Canada and of the Dominion Railway Board. It Was also explained in 


last vear's ceport that it was anticipated that legislation by the Dominion 
Parliament, reversing the amendment of 1919, would be passed early in 1920, 
the effect of which would be to return the company's railways to the 
Jurisdiction of the Public Utilities Commission of British Columbia: As antl- 
cipated, legislation of thie character was passed by the Dominion Parliament 


on July Ist, 1920, and the result, as indicated, would have been again to place 
questions relating to the company's railway in the hands of the Pubtic 
Utilities Commission of British Columbia, but for the fact that somewhat 
earlicr—in April, 1920—the Parliament of British Columbia had repealed the 
Public Utilities Act of British Columbia, thus abolishing the Public Utilities 
Commission, giving as their reason for so doing that, as the affairs of the 
railway had passed under the jurisdiction of the Dominion Railway Board, a 
Public Utilities Commission in British Columbia was no longer required. As 
the consequence of these events would have been to leave the company with- 
out any authority to whom appeal could be made for the regulation of rates 
and fares, a provision was incorporated in the Dominion Act of July Ist, 1920, 
„ ſor the retention of the company's railways under the Dominion 

ailway Cominission for one year from the passing of the Act, viz., until 
July Ist, 1921. The question as to what authority will regulate rates and 
fares after July Ist. 1921, is undecided and is engaging the attention of the 
directors, who are hopeful that some satisfactory arrangement may be arrived 
at. 


The net earnings of the company for the first five months 
of the current year, compared with those of the year under 
review, are as follows :— 


1919. 1929. Increase. 
$ $ $ 
July . Em ids 149,109 TT 174,685 ne 25,576 
August b En 166,808 Ur 187,984 О 21,176 · 
September... a 181,811 m 183,327 T 1,516 
October "m d 183,415 - 184,339 E 994 
November ке 214,119 ея 214,789 Ки 670 
$595,262 $945,124 $49,862 


Expenditure on capital account from July Ist, 1919, to 
June 30th, 1990 :— 


Light and power extensions jet. - Adr Ato. deus 
Transmission lines and other electrical equipment 55,782 


Railway extensions and developments 103,273 
Lands and buildings COMES m 50.879 
Trucks and sundry equipment  ..... 99,072 

$521,094 


In presenting the above report at the general meeting, 
held on January 20th, Mr. G. P. Norton (chairman) said it 
was а report showing clearly а considerable improvement 
during the past year. This was due to an increase of revenue 
consequent upon the expanding trade and increased popula- 
tion of British Columbia. The speaker trusted that it was 
no longer necessary to tell the local authorities and public 
of British Columbia that, as the development of the Province 
depended to а great extent upon the development of its 
utilities, it was essential that the return secured should be 
sufficiently attractive to investors. A substantial capital ex- 
penditure had been necessitated by the expansion of the 
population, but the sound financial policy of the company 
in the past had enabled this to be made without calis for 
fresh capital. The company was financed on perpetual de- 
bentures; had these been redeemable - much of the provision 
made for depreciation. would have been absorbed by the 
redemption fund, and fresh capital would have been required. 

Since 1912 the greater part of the output of the Western 
Power Co. of Canada had been taken by the company, and 
it had been thought desirable to obtain a controlling interest 
in the Power Co. Arrangements have now been made 
whereby the majority of the share capital of the Power Co. 
has been acquired on terms involving а comparatively small 
capital expenditure. It is intended to draw up plans for a 
fuller use of the Western Power Co.'s undertaking. 

He (the speaker) was often asked the reason for the low 
prices of the company’s securities and stocks; he invariably 
replied that it was due to Stock Exchange conditions and to 
a lack of complete confidence on the part of investors that a 
fair arrangement for the control of rates would be arrived at. 
There was no reason why the company, which had done so 
much to create prosperity in the province, should not share 
in that prosperity. | 

Mr. J. Davidson, who had recently paid a visit to Canada, 
gave his impressions and statistics of traffic. He stated that 
the number of passengers carried increased from 53,326,288 
to 66,411,030, and freight carried from 331,794 tons to 430,931 
tons. In addition to this, the electricity sold (in kW-hours) 
increased from 94,953,424 to 116,196,981. 

The balance sheet and reports were adopted, and the 
directors and auditors re-elected. 


The meeting of December 2nd of the 
Société d' Electricité de Paris has voted the 
distribution of 20 fr. per share and 33.33 fr. 
per part bénéficiaire. The credit balance 
of the pront and loss account has risen to 2,543,096 fr. The 
sales of energy totalled 135,589,189 kWh, against 134,357,660 
kWh in the foregoing year. 

The receipts for the financial year 1919-90 of the Est-Lumiere 
Co. showed a loss on working of 4,860,156 fr., making with 
the deficit of last year a total of 9,578,096 fr. To secure the 
means of which the society stands in need, it is proposed to 
increase the capital and make an issue of bonds. | 

An amalgamation has been arranged between the Société 
Westinghouse and the Compagnie Electro-Méchanique. the 
shareholders of the former company giving eight of their shares 
for one of the latter. 

The shareholders of the Etablissements Paz et Silsa passed 
the accounts on December 10th, showing a profit of 612.482 fr., 
and fixing a dividend of 11 fr. per share. The report is hopeful 
of the early abolition of trade restrictions imposed during the 
period of the маг, and has worked to enlarge its branches. 
und to turn out from ita works articles previously imported 
from England and America. Те increase of its capitel will 
enable it to purchase raw materials and enlarge ite works. 


French 
Companies. 
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Stock Exchange Notices.— The following have been or- 
dered to be officially quoted :— | | 

General Electric Co., Ltd.—78,641 ordinary shares of 41 
each, fully paid (Nos. 2,033,335 to 2,111,975); and 22,591 73 
per cent. B cumulative preference shares of £1 each, 
ішу paid (Nos. 1,000,001 to 1,022,891). 

Hurst, Nelson & Co., Ltd.—300,000 ordinary shares of £l 
each, fully paid (Nos. 1 to 200,000). | 

Lancashire Power Construction Co., Ltd.—400,000 6 per cent. 
(income tax free up to Os. in the £) cumulative convertible 
hrst preference shares of £l each, fully paid (Nos. l to 


400,000). 

pm Electric Wire Co. & Smiths, Ltd.—400,000 74 per 
cent. cumulative preference shares of £1 each, fully paid (Nos. 
1 to 400,000). | 

Mississippi River Power Co.— $645,300 first mortgage 5 per 
cent. 40-year gold bonds (Nos. C3,766 to 3,958 of $100, D13,002 
to 13,067 of $500, and M16,321 to 16,916 of $1,000). 

Petters, Ltd.—119,900 ordinary shares of 41 each, fully 
paid (Nos. 1 to 112,500) and 200.000 74 per cent. cumulative 
preference shares of £1 each, fully paid (Nos. 1 to 200,000). 


А Swiss Investnent Company.—The directors of the А.С. 
Columbus fur Elektrische Unternehmungen, of Glarus, re- 
porting on the year 1919-20, state that the company's subsi- 
diary—the Compania Italo-Argentino de Electricidad, of Buenos 
Ares—experlenced а rapid increase in revenue in the past 
financial year, paid a dividend of 7 per cent., as against 6 per 
cent. in 1918-19, and raised its share capital to 1,000,000 dollars. 
The Swiss company, which participated in the augmentation 
by the conversion of a part of its loans to the Argentine coin- 
pany into new shares, proposes to pay a dividend of 7 per 
cent. out of net profits of 2,740,000 fr., being the same rate 
as in 1918-19, when the net profits amounted to 2,250,000 fr. 


Shanghai Electric Construction Co., Ltd.—With a view 
to bringing the capitalisation of the company more nearly 
Into accord with the value of its undertaking, the directors 
have decided to recommend an increase of capital from 
133,000 to £400,000, and the capitalisation of £80,000 of 
undivided profit, by issuing as а bonus 8,000 fully-paid shares 
of £10 each (giving one new share for every four shares now 
held). The new shares will not rank for dividends payable out 
of the profits for the year 1920. The directors have declared 
à second interim dividend of 6 per cent. (12s. per share), less 
a tax (payable on February Ist), in respect of the year 
JA). 


Chatham & District Light Railways Co.—The report for 
193 shows that the revenue was £90,716, and the expenses 
were £69,174. After deducting from the balance, rent of 
Rochester Corporation lines, £3,744, interest £2,403, and £6,000 
depreciation reserve, the balance is £9,395, plus £3,393 brought 
forward. Dividends of 5 per cent. on the preference and 
ordinary shares are paid, and £1,609 is carried forward. There 
Was an Increase of £11,876 in revenue and £16,559 in expenses, 
as compared with 1919. £842 was expended on deferred 
repairs. The investments have been written down to market 
value ав at December 31st, 1920. 


East London Railway Co.—The report for 1920 shows 
total gross receipts (estimated) £101,343; 56 per cent. of 
£101,343 would give the company £56,752 instead of the 
minimum renta] of £30,000 per annum. Warrants have been 
posted for the six months’ interest on 421 per cent. (White- 
chapel Extension), first (34 per cent.), and second charge £4 
рег cent., Class A ” debenture stocks, also for 108. per cent. 


or one year on the second charge £4 per cent. debenture 
stock Class B." тоя 


Yorkshire (West Riding) Electric Tramways, Ltd.—The 
report for the year ended December 3lst, 1920, shows, after 
Providing for debenture interest, a net income of £28,676. 
Adang the amount brought forward, the available balance 
8 £30,062. Dividend at 6 per cent. per annum, less tax, on 

per cent. cumulative preference; to renewals, depreciation, 


P Teserve fund, in lieu of accident insurance, £20,347.— 
tancier, 


Companies Struck off the Register.—The undermentioned 

о have been struck ої the register and аге dis- 
Briti 

Dash Co i, Cos 1и 

Hemming Conduit Grip, Ltd. 

anelly Motor & Electrical Engineering Co., Ltd. 

p British Mannesmann Tube Co., Ltd.—A large majority 
t the shareholders of the company having accepted the offer 
of Baldwing to effect an exchange of shares, the directors of 
: companies have decided to complete the provisional 

F'tement establishing a fusion of interests. 


Montreal Light, Heat and Power Companies.—The 
аа Times states that the following dividends have been 
Cn a 9 per cent. on Montreal Light, Heat & Power 
ue idated shares, and 8 per cent. on Montreal Light, Heat 
ary ИМИ Со. common shares for the quarter ending Janu- 

Kaministiquia Power Co.—Dividend on the common 


@ СК for the quarter ending January gist at the rate of 
ber cent. per annum, 


‚ Eliott Metal Co., Ltd.—Interlm dividends, less tax, of 


on tine tees on preference shares and 18. per share 


Metropolitan Railway Co.—The directors recommend, 
subject to final audit, а dividend on the ordinary stock for 
the past half-year at the rate of 2 per cent, per annum, 
making 1$ per cent. for the year, carrying forward about 
415,500, after placing £50,000 to general renewals fund. 


Gwynnes, Ltd.—Dividend for the eight months to Sep- 
tember 30th, 1920, at the rute of 5 per cent. on the preference 
and m per cent. on the ordinary shares, 446, 980 to carry 
forward. i 


Vera Cruz Electric Light, Power & Traction Co.—Divi- 
dend, ӧ per cent., less tax. 


STOCKS AND SHARES. 


TUESDAY EVENING. 


Last week there wus a good deal of buoyancy about the 
markets, more particularly those for gilt-edged stocks. This 
Week, the wheel has turned in the other direction. In the 
I10use 10 is sald thut clients are beginning to get uneasy at 
the prospect of the Trades Unions and the Labour Party de- 
clining to fall in with the Government's scheme for dilution, 
Wherevy unemployment could be reduced, and work could 
be spread over a wider area. Possibly a simpler explanation 
is to be found in the fact that the remarkable jump ш the 
price of the War Stock brought in a good many sellers. 
Moreover, the discounting of a lall in the bank Kate was over- 
done, and at the beginning of the present week there was 
some little hint that, after all, money might not get cheaper 
for some time longer than the prophets had anticipated who 
put the end of this month as the latest date at which the 
7 per cent. Bank Rate would be retained. 

Nevertheless, investment stocks are holding their prices 
very well on the whole. The closing of the lists for the new 
W. T. Henley shares, before the advertised date for doing so, 
shows that there is plenty of money available for subscrip- 
tion to tempting offers even in the industrial world. We 
understand that the Melbourne Electric Supply Co. contem- 
plates an issue of 8 per cent. preference shares of £5 each, 
und that the issue price will be arranged at about 95s. Quite 
a number of new issues which were made towards the end of 
last year, and which were left substantially in the hands of 
underwriters, are being absorbed, and prices naturally tend 
to improve. 

Gas Light & Coke stuck fell heavily, on the announcement 
that the price of gus was to be put up, but this has not 
affected any of the shares in the electric lighting list. It 
ought, of course, to have a strengthening effect, in that the 
electric undertakings are not bound by any sliding scale 
arrangements whereby dividends must be reduced if the price 
of the illuminant goes up, and vice versa. If the electric 
lighting companies increase their charges, this might have a 
favourable effect upon dividends. There are buyers about of 
City of London preference at 16s. 3d., and Newcastle-on-1yne 
9 per cent. preference are wanted at 19s. 6d., the company's 
7 per cent. preference being also in demand at 18s. 3d. 
Bournemouth and Poole 44 per cent. first preference can be 
sold at 54, and the company's 6 per cent. second preference at 
a pound per share higher; the 44 per cent. debenture stock 
can be placed at 56, and British Electric Traction 5 per cent. 
debenture stock is inquired for at 59. Debenture stocks of 
the various electricity companies are in short supply. It may 
be useful ta holders if we set out a short list of those more 
particularl; -zanted, with the prices which can be obtained. 
The latter can probably be improved upon, especially in those 
cases where there is little stock in the market. The follow- 
ing list is confined to debentures and debenture stock only :— 


Company. Interest. Price. 
Anglo-Argentine Trams. : А, 4 p.c. 57 

itto "uu 5 p.c. 563 
Auckland Tram 5 p.c. 87 


Charing Cross, West End & City —. 4 p.c. & 44 p. c. 67 


Chelsea - е 44 p.c 754 
County of London Е E 58 4k p.c 66 
English Electric Sinking Fund Ist 

Mort. ve ae = LACUS 53 p.c. 89 
London Electric Supply Ist Mort. 4 p.c. 70 
Metropolitan Electric 1st Mort. 4} p.c. 54 
North Met. Elec. Power Supplv 5 p.c. 55 
South Met. Elec. Light Ist Mort. 43 p.c. 694 
Toronto Power. E 4} p.c. 03 


The Metropolitan Railway's increased dividend of 2 per 
cent., making là per cent. for the year, against 14 per cent. 
for the previous twelve months, had a strengthening effect 
upon the Underground list. Districts have risen to 16}. 
Metropolitans themselves are better at 99. I.ndon Electric 
ordinary rose to 23. Underground Electric £10 shares at 9 
are 1 higher, and the Income Bonds at 664 show a gain of 3 
points. Electric railway stocks, unlike those of the steam 
stocks, offer a fair amount of resistance to the general heavi- 
ness which, in the early part of the week, made itself felt in 
the Stock Exchange. 

Metropolitan Electric shares are à better at R. and West- 


minsters at 54 have added a similar fraction. Manufacturing 
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shares are quiet, with Cromptons a weak market at 13s. 9d. 

е company’s 6 per cent. preference shares are lower at 
168. 9d. British Electric Transformer preference hardened to 
16s. 3d. Metropolitan-Vickers preference at 1 13/16 have lost 
fhe greater part of the rise gained last week, and the ordinary 
shares are easier at 188. 9d. Babcock & Wilcox eased off to 
21, and Edisons are offered at 12s. 6d.—possibly a little 
cheaper. Yorkshire (West Riding) Electric ‘Tramways reports 
a net revenue for last year of £25,700, being a decrease of 
nearly. £14,000 as compared with 1919. The preference divi- 
dend is to be paid, but nothing is carried forward. 

In the telegraph market the debenture stocks are in de- 
mand. Eastern Telegraph 4 per cent. debenture stock at 634 
and Eastern Extension 4 per cent. debenture at a point lower 
are both better on the week. The ordinary stocks have also 
improved. Globes have risen to 153, Westerns and Chinas to 
the same price, while Eastern ordinary remains at 104}. 
Anglo-American Telegraph preferred and deferred are both 
better, the latter adding $ and the preferred gaining 3 points 
at 784. Great Northerns at 213 are a point up, but on the 
other hand, West India and Panama shares are flat at 11s. 3d. 
United River Plate Telephones at 64 are 5s. to the good. 
Marconis have weakened to 2 1/16, the preference to £2 and 
Marines to 25s., while the Radio shares remain almost un- 
changed st lls. 3d. and 8s. 3d. for preferred and common 
respectively. 

Victoria Falls ordinary at 9s. are a little better. Mexico 
Trams at 404 are 24 higher, and the Sixes at 27j gained a 
point. No change has occurred in the British Columbia Elec- 
tric group. Rubber shares are dull and heavy, owing to the 
price of the raw stuff having gone back to nearly IS. per lb., 
and in the armament market, movements are mostly down- 
wards in consequence of the uncertainties provoked by the 
labour outlook. 


SHARE LIST OF ELECTRICAL COMPANIES. 


Homer ErnmoTRIOITY COMPANIES., 


Dividend Prioe 
— Jan. 25, Yield 
1918. 1919. 19931. Rise or fall. p. o. 
Brompton Ordinary. ff. 8 19 — #10 4 4 
Charing Cross Ordinary js „ 4 1 — 10 0 0 
do. do. do I Prei. 4 2 — 8 8 8 
Chelsea.. ee eo өө [1] B 4 ] = 6 8 0 
City of London ee oe ee 8 10 ly — 812 9 
o. do. 6 рег cent. Pref... 6 6 17 — 617 2 
County of London 1 8 та : 1018 4 
do. acs per cent. Pref. 4 ; — Ч 1 H 
Kensington Or inary ee oe = 
London Electrio  .. is .. Ni 9 — 10 0 0 
do. do. 6 per cent. Pref... Ы : 25 Fa 10 y - 
Metropolitan. ev oe ee + 
do. г cent. Pref. ee 43 43 2% — 815 8 
St. James' an ll Mall .. ee 10 12 - 919 0 
South London ee ee ee b 6 == 9 13 0 
South Metropolitan Pref... « Т7 7 18/9 — 10 8 8 
Westminster Ordinary  .. .. 8 10 5b tí 917 6 
TELRORAPHS AND TELEPHONES. 
Anglo-Am. Tel. Pref, eo өө 6 6 TRA +3 12 10 0 
do. Det. T „ 886 14 LET: + 8 919 6 
Chile Telephone  .. ee e. 8 6 6üxd — B 4 4 
Ouba Bub. Ord. oe ee ee q 1 6a - "10 15 4 
Bastern Extension өө IT 8 10 154 + 768 9 0 
Eastern Tel. Ord. .. ee „8 10 1644ха — 6 9 6 
Globe Tel. and T. Ord. „ o 8 10 +3 6 9 0 
do. do. Pref. o ee 6 6 8 + i 617 3 
Great Northern Tel. ео „ 92 22 2' +1 10 4 8 
Indo-European vs ee „„ 18 10 80 | - б 8 
Marconi e e. ~ 25 26 21, — dk — 
Oriental Telephone Ord. .. ee 10 12 ay — *5 4 0 
United R. Plate Tel. T eo 8 8 6$ +3 610 8 
West India and Panama ee 18 Nil : — а Nil 
Western Telegraph.. .. „ 8 10 154 +3 9 0 
Номв Ran-. 
Central London Ord. Assented 4 4 434 — 948 
Metropolitan . ry „ (d 1} 12 +14 616 4 
o. Distriot is . Nil Ni 164 +1 Nil 
Underground Electric Ordinary Ni Nil 2 +h Nil 
do. do. "A" Nil! Nil 6/5 +64. Nil 
do. do. Income b 4 664 +8 — 
Forgzien Trams, &0. 
Anglo-Arg. Trams, First Pref. .. Nil А 23 xd — 10 0 0 
do. do. And Pref. .. Nil Ni - Nil 
ao. do. 5% Ded. 5 5 575 +1 8 18 10 
Brazil Tractions  .. ; . Ni Nil 83 — Nil 
British Columbia Elec. Rly. Pfce. 5 5 55xd — 9 110 
do. do. Preferred 2 5 5⁴ — ag 9 9 
do. do. Deferred Ni 8 51 — 911 8 4 
do. do. Deb. oe 4 4 64 == 716 0 
Mexico Trams 5 рег cent. Bonds. МИ Nil 4 +24 Nil 
do. 6 per cent. Bonds. Nil Nil 27 +1 Nil 
Mexican Light Common .. „„ Nil Nil 125 — Nil 
do. Pref. Se ee Nil Nil 214 —1 Nil 
do. 1st Bonds. „ Nil Nil 623 —1 Nil 
MANUFACTURING COMPANIES. 
Babcock & Wilcox Vw " 15 15 g —% 6 13 4 
British Aluminium Ord, ee ee 10 10 — 1 8 6 
British Insulated Ord, .. ec 124 16 1 — 9 510 
Callenders ee ee oe 25 15 1 -— 10 18 2 
„ 63 Pre n. 63 63 1716 — 18 7 
Castner. Kellner 2 vs ee 90 11 i => 119 9 
Crompton Ord, „% „% „% 10 10 13,9 - 9] 1411 0 
Edison-dwan is : ee 10 10 19/6 2 S 
do. do. 6 percent. Deb. .. 6 b 70 — 7 210 
Electric Construction > .. 10 10 i — 11 8 6 
Gen. Elec. Pref. — .. as „ 6 64 18, — 1 4 5 
do. Ord. ee oe ee 10 10 1; — 8 4 8 
14% 1 P t ee ee ee 25 15 1 ~ 10 0 0 
о. ref. eo. өө ee 4 8 + 6 18 
India-Rubber.. 2% вө НЕ 105 100 a s i 
Met.- Vickers Pref, ee ee ee — 8 1H * 16 8 16 4 
Siemens Ord... ee ee ee 10 10 191 — А "9 8 2 
Telegraph Con, oe өө өе 90 20 214 — 611 8 


* Dividends paid free of Income Tax, 


MARKET QUOTATIONS, 


Ir should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prioes are only general, 
and they may vary according to quantities and other circumstances, 


Tuesday, January 28th. 


| Latest Fo ve 
CHEMICALS, &с. | Mif 
a Acid, Охайо ... wae 5% .. per lb. 4 14. дес 
a Ammoniac Sal sse 0S ese per ton 4110 Өн 
а Ammonia, Muriate (large crystal) " ipi 
a Bisulphide of Carbon eee өзө 99 TII dad 
a Borax eos PET) 000 TE y t £38 A 
a Copper Sulphate ee " 488 £2 dec 
a Potash, E ое te eee oe per 1b, 8d. a 
а ere ora eee ITI 9,9 0 2d. de 
a Bhellao TT eee TT TT ` рег owt, & v x 
a Bulphate of Magnesia eae per ton £18 en 
a Bulphur, Sublimed Flowers . н 498 E 
e 99 Lump eee өөө eee 99 818 Кер 
а Soda, Coal ТТ eee ene per Di. 41 ls 
a ` r] 8 FTT TT ove per £1 a * 
@ Sodium Biohroniake; casks өөө рет lb. 17 p 
METALS, &c. 
p Babbitt’s Metal te FTT) өөө рег ton 495 to A500 P 
c Brass (rolled metal 2” to 19" basis) per lb. 107 d. ino. 
е [T] Tubes (solid drawn)... 0 1 1,23 to 8 d. dec. 
e ” Wire, basis eee TT ove ,» 1; d. dec, 
с Copper Tubes (solid dran) n 1/5 . dec. 
c „ Вага (best selected) . per ton £134 £6 dee. 
c н Sheet coe eve 0 % п 2121 £8 deo 
с rT} Rod ove eee ace eee , 2121 £6 dec 
d „ W(Eleotrolytic) Bars 920 T £30 70/. dec 
d " "T! Sheets 0% 99 #143 АА 
а si ii Wire Rods.. M £96 70/ dec 
d » [T] H.C. Wire [1] per lb. Lys nd. dec. 
f Bbonite Rod "56 өөө өөө eve 97 8/6 dee 
[1] Bhee TT eee ove LIT 8J- "T 

R German Silver Wire ecc I 97 270 А 
K Gutta-percha, fine өзө өзө In » 14% to 16/- ee 
А lndis-rubber, Рага fine ies T 1/03 M. 
i Iron Pig (Cleveland Warrants) ... per ton Nom. Е 

56 Wire, galv. No. 8, P.O. qual. ,» £50 £4 dec 
8 А h Pig өөө eee өөө v £15 al dec. 
g Mercury ... ... .. „, DOr bot. 219 10 to 819 15 a 
e Mioa (in original cases) small .. per lb. 6d. to 125 
@ v n "n [Rr Li ui 19/65. era es 
e » ” " arge ” to 45/- & u e 
p Phosphor Bronze, plain castings T 1/6 to 1/11 " à 
p ”„ »" rolled bars and rods „ 2/5 to 9/8 IR 
p " „ rolled atrip & sheet " 9/5 to 2/9 й 
d Bilioium Bronze Wire. perlb. 18 с 
у Steel, Magnet, in bars... А Т 1/8 94. дес. 
п Tin, Blook (English) 855 .. рег ton 3164 to £165 N to £38 des, 
m „ Wire, Nos. 1 to 18. , Per lb. 4/8 . ino. 
p White Anti-friction Metals . Per ton 418 to £800 z 

Quotations supplied by— 

a Q. Boor & Oo, James & Shak ‚ 
e Thos. Bolton & Sons, Ltd, Edward Till & Co. 
d Frederick Smith & Co. i Bolling & Lowe. 
F. W & Sons. 1 Richard Johnson & Nephew, Lad 
f India-Rubber, Gutta-Percha and n P. Ormiston & Bons, 


Telegraph Works Co., Ltd. p 
r W. F. Dennis & Со, 


——ÓÉÉÁÉÁÉZ 


A Novel Electrical Precipitator.— Chemical and Metal- 
lurgical Engineering recently described, under the above heading, 
an installation to deal with the smoke of a battery of 32 McDougall 
roasters at a smelting works. With aremarkably low power input. 
this plant gives recovery of values exceeding 90 per cent. The 
amoke is discharged into a “dust chamber,” which is connected by 
a short length of flue to the main smelter chimney. In the flue 
are corrugated iron sheets, suspended from the roof and set parallel 
to the flue walla to act as collecting electrodes. Discharge elec- 
trodes between the plates are formed of gridirons, of small iron 
pipe placed horizontally and hung from supporting beams at the 
ends and middle point. Dusty gas thus paases through an elec 
trified atmosphere from the dust chamber to the stack. In this 
precipitator there is a very definite seleotive action on the mixed 
smoke. ‘The firat hoppers collect material high in copper, while 
toward the far end the dust is sufficiently high in lead context for 
its yieldings to be sent to the lead blast-furnace plant. The electrical 
capacity of the apparatus is 50 kVA, and it is able to deal with 
eight or nine tons of dust daily. 


Engineers’ Clubs.—We are informed by the hon. secre- 
tary of the Provisional Committee of the Engineers’ Club 
(Birmingham), Mr. J. Fearn, A. M. I. M. E. (c/o B. S. A. Co., Ltd.), that 
Sir Alfred Herbert. K. B. E., Mr. Lincoln Chandler (of the Metro- 
politan Carriage Works), and Mr. Donald Hope (chairman of Messrs. 
Henry Hope & Sons, Ltd.) have accepted vice- presidencies of the 
clab. Applications for membership are coming in rapidly, an 
those who wish to have the use of the club directly it is opened 
should apply soon, or they will find themselves on the waiting list. 
We have received from Mr. Fearn a list of members, in which we 
notice many well-known names. The president is Sir Hallewell 
Rogers, J.P., M.P. 

The proposed Engineers’ Club for London was mentioned at the 
informal meeting of the I.E.E., on Monday last, by Mr. G. Layton, 
who urged that the Council should afford encouragement and 
support to the scheme. About 50 gentlemen have already agreed 
to act on the Provisional Committee, including many of the meet 
eminent members of the various branches of engineering. 
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THE PHYSICAL SOCIETY’S EXHIBITION. 


(Concluded from page 73). 


| Mr. Н. W. Suttivan exhibited a. selection of interesting 


apparatus and instruments, including Cox’s selenium ampli- 
fer for use in connection with submarine telegraphy, which 
was shown in operation; its novelty should make the appara- 
tus of general interest, although two modified sets have been 
in operation at one of the Pacific Cable Board’s stations for 
some years. The instrument is used to increase the working 
speeds of submarine cables by amplifying the very attenuated 


Кю. 7.—DIAGRAM OF 
SELENIUM. CELL. 


Fie. 6.—DrAGRAM OF Cox's 
SELENIUM AMPLIFIER. 


signals received at high speed sufficiently to operate ordinary 


recording or relaying apparatus. It is illustrated in 
fig. 6. A beam of light from the source L is projected on the 
mirror of the receiving galvanometer G, and thence to a pair 
of selenium cells se,, Se,, which are arranged as a pair of 
bridBe arms. With the galvanometer at zero, the surface 
of each cell is half light and half dark and the bridge system 


Fic. 8.—SELENIUM CELL. 


is balanced. Defleetions of the galvanometer by received 
signals cause corresponding variations in the position of the 
ight area on the cells and large corresponding changes їп 
the relative resistance of the cells, thus actuating the instru- 
ment a, which may be a recorder of any desired type. In 
Practice a large number of very narrow cells or sections of 
a cell is used, these being arranged in pairs with one bar 
of light to each pair, so as to make full use of the very small 
galvanometer deflections obtained when working at high speed 


\ 


Fio. 11.— HETERODYNE WaAVEMETER DIAGRAM. 


“first time at the exhibition. 
. aerial and earth leads being brought direct to it; the only 


Fic. 9.—VARIABLE MULTI-COIL VARIOMETER. 
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Fic. 12. —YARDOMETER CONNECTIONS. 


on long cables; the various pairs are connected as a series of 
bridges in parallel, two such pairs being illustrated in fig. 7. 
Fig. 8 shows a working cell of 24 pairs of sections, the total 
selenium surface being 4 by 4 in. The terminal bar T is 
common to all sections, and the bars T, and T, are connected 
respectively to the right and left-hand sections of each pair. 


In the latest pattern all three terminal bars are cut in half 


so that a group of selenium sections may be placed in all 
four bridge arms, & small adjusting slide resistance at one 


apex of the bridge is then the only idle resistance in the 


circuit. The success of the system is due to the improved 
plate ”' or built-up type of cell used. It has proved, durin 


more than six years’ continuous working, to be reliable, an 


it does not appear to deteriorate if correctly made. Its work- 
ing resistance in the amplifier is about 1,000 ohms for each 
of the four groups of sections, or 4,000 ohms per sq. in. of 
surface. The inertia is comparatively small, and its effect is 
eliminated from the instrument А by shunting A with an 
inductance. Cells of this type can be made in smaller sizes 
for other purposes and sub-divided or not as required; they 
will respond satisfactorily to telephonic frequencies. Ampli- 
fication ig generally adjusted by varying the voltage of the 
Dattery в; with B=100 volts, L=100 c. p., and the cell placed 
about 15 in. from the galvanometer mirror, the energy applied 
to the galvanometer may be amplified ten thousand times in 
the instrument a. An amplification of forty thousand may be 
obtained by making 1=500 c.p., B=150 volts, and in some 
cases sub-dividing the cell further. In ordinary practice in 
submarine telegraphy an amplification of 1,000 to 5,000 is 
usually sufficient to work a good Morse relay. The high 
amplification has enabled a simple and accurate method of 
correcting for earth currents and other causes of zero varia- 
tion to be applied. An auxiliary relay in the selenium-bridge 
circuit controls a motor-driven rheostat which adjusts the 
balance of this bridge circuit so as to compensate for any 
zero variation in the system whether due to earth currents 
or other causes. 

The novel single-valve amplifying receiver for extra wide 
wave-length range (600 to 20,000 metres) was shown for the 
The set is self-contained, the 


apparatus required external to the set are the 4-volt accumu- 
lators, 50-volt anode dry battery, and a pair of high resistance 
telephones. Single-circuit tuning is employed, the inductance 
being a continuously variable multi-coil variometer, fig. 9, 


in which an exceedingly high range of mutual inductance varia- 


tion is obtained. The coils of the variometer are very flat 


Fra. 10.—YARDOMFTER. 


and are embeded in insulating disks. one of which b., may 
be rotated between the other two D, and D.. This arrange- 
ment gives an evenness of scale throughout the whole 190 deg. 
of movement. An ind»ctance range of from 3.500 to 50,000 
microhenries is obtained on the long wave-length scale, whilst 
a two-position multi-functioning switch s alters the internal 
variometer connections to obtain a short wave-length induci- 
ance range of from 200 to 3.500 microhenries. An inductance 
ratio of 250 to 1 is thus obtained throughout the range of the 
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instrument. The variometer is used in conjunction with an 
adjustable bank of fixed condensers which may be placed 
either in series or in parallel with the variometer by means 
of а series-parallel switch giving the wave-length range stated 
above. Ihe variometer is also fitted with a set of reaction 
windings which are embedded in the disk D,, and rotated 
relatively to the main inductance on a spindle concentric with 
the spindle of the latter, the two operating handles н, and н, 
being conveniently placed one above the other. ‘The mutual 
inductance between the variometer coils and the reaction coils 
(the latter being also changed by the long-short wave switch 
S) may be adjusted to such values as will produce self-oscilla- 
tion of any frequency corresponding to wave-lengths between 
600 and 20,000 metres. The whole of the moving system is 
supported in upper and lower bearings carried by a frame- 
work F of rigid construction, which also supports the fixed 
system. Connection is made to all moving units through 
contact rings and fingers с. 

A continuous-wave wavemeter with a range of from 600 to 
6,000 metres, which can be used also as a plain oscillation 
generator for use in the separate heterodyne method of c.w. 
reception, was also exhibited for the first time. The circuit 
used is shown in fig. 10, the oscillatory circuit consisting of 
the variable air condenser с and the two variometers vr, V., 
Ше circuit being closed to high-frequency oscillations by the 
fixed capacity C, of a sufficiently large value not to appreciably 
affect its natural frequency. 

A new instrument called the Yardometer," embodying a 
number of novel features, has just been designed by Messrs. 
Callender’s Cable & Construction Co., Ltd., and Mr. W. E. 
Benson, for directly indicating the length of cable on a drum 
or coil without unwinding and passing it through a lineal 
measuring machine; the instrument has been specially de- 
signed to enable a person without any skill or technical know- 
ledge to measure unknown lengths of cable by a вшріе 
mechanical operation.: The instrument can also be used as 
a fault locator, and the approximate position of a fault in a 
drum of cable, or in a coil, can be located by a simple calcula- 
fion. The instrument (fig. 11) comprises a handle for rotating 
a cylinder, on which the scale is marked in yards, a number 
of balancing resistances corresponding to 110 yards at 60 deg. 
F. of all the C. M. A. sizes from 1/.036 to 19/.064, and an 
indicating galvanometer and a key. In order to test a length 
of cable, say, 7/.044, the balancing coil marked with this 
gauge is plugged in, the handle rotated, and the key momen- 
tarily depressed until the galvanometer pointer is stationary, 
when the correct length in yards is read off on the scale 
through the window in the front. The whole operation can be 
carried out in a few seconds, as the galvanometer, being a 
central-zero instrument, enables the operator to determine 
in which direction the handle should be turned. ‘The prin- 
ciple on which the instrument 15 designed 1s that of the well- 
known Wheatstone bridge, and is explained in fig. 12 where 
A is any one of a number of resistances corresponding to 
various standard sizes of cable which can be plugged in to 
balance the cable under test; B is the cable under test, C, Da 
slide wire of 1,000 actual inches in length wound on a drum 
with а contact maker E working on a threaded rod operated 
through gearing from the handle by which the drum is 
rotated; d is a sensitive indicating galvanometer, and К,, К, 
are battery and galvanometer keys operated by the same 
knob. The correct length of cable is indicated on the dial 
when the ratio of B/A-the ratio H/ E, this condition 


being shown by the needle of the galvanometer remaining 


stationary when the key is depressed. Fig. 13 shows the 
operation of the instrument when used as a fault locator. 
Suppose a fault exists at F. — The length of cable is first 
measured on the machine as previously explained, then by 


means of a 2way switch s, the contact with the switeh 1% 


changed from L to F; the handle is then rotated until the 
needle is at rest, when the actual distance frox D in yards 
(. T 110% / (г +110), where х observed distance and L=length 
of the cable in yards. For example, suppose the faulty cable 
is 220 yards long and that with the switeh on F the 
balance is obtained at 80 yards, then the actual distance of 
the fault = 80(2204- 110) / (804110) = 139 yards, The instrument 
will be found particularly useful for locating faults in cables 
lving in water in the test tanks, and which have no metallic 
sheath. The incorporation of the simple 2-way switch in the 
instrument. where the terminal is connected to the water 
tank, is original, and effects a great saving of labour. 
Messrs. EtLttorr Bros. (ION DON), Ib., exhibited a large 
selection of apparatus and instruments, including small d.c. 
motors for driving Wheatstone and Baudot telegraph appara- 


tus; portable multiple-crange current transformers for use with 


dynamometer ammeters and wattmeters, which had practically 
straight-line ratios and negligible phase angle. They were 
fitted with self-contained non-detachable Short-eireuiting 
switches for the secondary windings whereby the instrument 
under test сап be detached and the transformer still left in 
circuit without danger of overheating or damage to its in- 
sulation; transformers of this type are made for all working 
pressures up to 20,000 V. А special feature of the direct- 
reading potentiometer was the high insulation obtained by the 
enclosure of all current-carrying parts. The electrical revolu- 
tion indicator consisted of a shielded magneto generator and 
liquid damped indicating instrument, and was specially de- 
signed for use on aircraft; the magneto 1в arranged for work- 
ing one or more instruments. The portable speed recorder 
comprised a recording voltmeter and magneto generator, speci- 


ally adapted for recording either more or less uniform speeds, 
or for obtaining acceleration curves where the speed varies at 
a very rapid rate. Other instruments shown included G.P.O. 
detectors, galvanometers, and the latest patterns of E. B. L. and 
Century testing sets, &c. 


Tug DunBiLIER CONDENSER Co., LTD., exhibited a number 
of condensers, including suitable types for use in connection 
with wireless telegraphy, power factor correction, and the 


protection of h. p. lines from the effect of lightning and 
surges. 


THE Lea REconbER Co., Lrp., had on view the instrument 
portion only of its well-known indicating, recording, and 
integrating machine for measuring the flow of water over V 


notches, or rectangular weirs, and various sketches illustrating 
the application of the device. 


THe Јовлміс ELECTRICAL Co., LID.—This exhibit consisted 
of an example of the now well-known '' Leesona ”' coil-wind- 
ing machine which it is claimed will produce coils of '' virtu- 
ally indestructible solidity and invulnerable insulation," and 
capable of withstanding severe working conditions. The 
machines are made by the Universal Winding Co., the 
Igranic Co. being the sole supplier in the United Kingdom 
and British Colonies and Dominions. 


Messrs. GAMBRELL BROS., LTD., showed an '' emotometer " 
in use, together with a number of photographic records. This 
exceedingly interesting instrument was devised by Prof. 
Waller for the purpose of measuring a person's nervous 
response. In addition the firm showed а wide range of re- 
sistance boxes and bridges, potentiometers, galvanometers 
measuring instruments, and accessories; also portable and 
wall type temperature indicators incorporating platinum 
couples fitted with Onwood's cold junction compensators. 
The cheapness of the firm's products, which is rendered pos- 
sible by quantity production, makes them especially suitable 
for educational purposes; and it should be borne in mind that 


reduction in cost is not achieved at the expense of good 
accuracy. 


THE IMPORT TRADE OF INDIA. 


Tur following statistics of the imports of electrical and similar 
goods into British India in the year ended March 3186, 1919, 
are taken from the recently-issued official trade returns, details 
for the year ended March 31st, 1918, being added for purposes 
of comparison, with notes of any increases and decreases. 


1917-18 1918-19 Inc. or dec. 
£ £ £ 


Copper wire, excluding telegraph and telephone wire :— 


Total vri cwt. 8,207 11,988 + 2.971 
£ 77,000 88,000 +11,000 
From United Kingdom ewt. 444 502 + 5 

£ 4000 4,000 — 
„ Japan 2 A ewt. 7.700 — 8,200 + 500 
| £ 72.000 68,000 — 4,000 

Tron wire— 

Total i tons 7,000 7400 — 200 
£ 343,000 341,000 — 2,000 
From United Kingdom tons 660 270 — 390 
£ W. 600 19,000 — 16.600 
„ Japan ds 995 tons 1.100 — 1400 + 300 
£ (9,000 77.000 + 8,00 
„ United States ... tons 5,500 5,300 — 200 


£ 221,000 228.700 + 7,700 


Electrical generators.— 


Total .. . 7 5,000 15,000 710.000 
From United Kingdom it 4,000 600 — 3,400 
„ United States.. ... 500 14.000 713,500 
Electric motora— 
Total us E 47.000 77.0% 230,000 
From United Kingdom TT . (M0 35.000 — 3,000 
» United States . m „8.000 50.000 +32,000 
Other electric machinery— 
Total ur gà 141,000 168,000 727.000 
From United Kingdom " 92.000 108,000 — +16,000 
United States . a 3.000 43.6% + 7,000 
„ Italy = 85 К S. 0 12.000 + 4,000 
Mining machinery— 
Total ... 4 866000 73.000 +37,000 
From United Kingdom jen 17,000 9.000 — 8,000 
„ United States ... ie 14.000 61.000 747,000 
Electric fans and parts thereof— 
Total e S 141,000 179,000 +38.0% 
From United Kingdom hs 13.000 15.000 + 2,000 


„ Italy M me 49.000 65,000 — +19,000 
„ United States igs 74,000 89,000 715.000 


Electric lamps and parts thereof— 


Total е 197,000 173,000 +46,000 
From United Kingdom = 46.000 52,000 + 6,000 
„ Holland 2... an 40.000 71.000 731.000 
„ Japan Ме, уи dA 29,000 91,000 + 2,000 
„ United States a 10,000 11,000 + 1,00 
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1917-18 1918-19 Inc. or dec. 
£ £ £ 


Electrical wires and cables— 


Total aa о 3000 000 
ited Kingdom 42, , – 9, 
du лды, 167,000 183,000 --16.000 
" United States 4,000 90,000 +16,000 
Other evectrical instruments, ёс.— 
ited Kingdom 3, ; + 5, 
3 81.000 62.000 — 19,000 
" United States a 43,000 105,000 +62,000 
„ Holland 14,000 17,000 + 3,000 
Telegraphs, materials for construction and accessories— 
Total 6,000 4,000 — 2.000 
From United Kingdon» 6,000 3,000 — 3,000 
Talephon es, materials for construction and accessories 
Total "e 3,000 17,000 + 4,000 
From United Kingdom ie 6,000 3,000 — 3,000 
» Sweden... ui ixi 5,000 6,000 + 1,000 
„ United States a . 1,000 6,000 + 5,000 
In addition to the foregoing, the following were imported as 
Government stores : — 
Machinery and millwork— 
Total "en 177,000 255,000 +78,000 
From United Kingdom bs 172,000 244,000 ＋ 79,000 
Telegraph material— 
Total a. жй 150,000 142,000 — 8, 000 
From United Kingdom a 149,000 141,000 — 8,000 
Instruments and apparatus— 
Total т bes 324,000 306,000 — 18,000 
From United Kingdom "m 321,000 305,000 —16,000 


ee 


EXTRA-HIGH-TENSION DISTRIBUTION BY 
UNDERGROUND CABLE. 


DISCUSSION AT MANCHESTER. 


Ar Manchester, on Jarfuary llth, Mr. R. O. Kapp's paper on 
the above subject, which was abstracted in our issue of 
December 17th, was discussed before the NORTH-WESTERN 
Centre of the INSTITUTION OF ELECTRICAL ENGINEERS. 

Mr. Watson, referring to Mr. Kapp’s suggestion that in 
the past the cost of distributing systems had been compara- 
tively small, differed, because in the majority of undertakings, 
at any rate, the cost of 1.1. distributing networks already in 
use was as a rule very nearly half the total capital 
employed. If in the past h.p. transmission had been used 
to a larger extent, speaking generally, the cost on the dis- 
tributing and transmission side would have been appreciably 
ower than it stood in the books of most undertakings to-day. 
Mr. Kapp mixed up the two important matters of transmis- 
sion and distribution; there was really a very clear line of 
demarcation between the two, as the terms were used, but his 
transmission meant a straight through transmission from point 
to point with a distribution centre at the end of it or situated 
at a certain point on its length; therefore, what Mr. Карр 
in several instances called distribution was really a main 
transmission line. The speaker disagreed with Mr. Kapp's 
hgure of £4 per КУА of peak load, which was much too 
small, especially in view of the fact that he included in that 
cost the switchgear and the transformers which might be used 
or distribution purposes at the different points. At any rate, 
at the present prices of cables and of labour for laying, 
the cost must come out at a somewhat higher figure than 
that. The author spoke of distributing 40,000 kW over only 
? square miles. That represented an exceedingly brisk demand 
n а very small area, which only extended apparently a 
maximum distance from the generating station of about a 
mile and a quarter. He could not agree with the statement 
that On the other hand, overhead line work is not as cheap 
as cables when small quantities of power have to be dis- 
tributed to isolated points of a complicated network," nor 
with the remark that In the author's opinion it is very 
doubtful indeed if engineers will decide in future schemes 
that the advantages of cable protective gear are great enough 
to Justify its cost." Much could be said for the herring-bone 
{уре of lay-out, particularly in the early development of an 
undertaking ; in fact, the speaker did not think they could 
develop with any system other than a herring-bone type. 
5 cost of point-to-point transmission with no tappings on 
me Way or on the sides would be prohibitive. As time went 
on the herring-bone system would become a big system, and 

connected up to the larger and more important main 
fransmission lines, which by that time would have been con- 
structed as developments occurred. The ring-main system 
Was an ideal system to adopt when it was possible to do во on 
Commercial grounds; bat it was not every district which was 
80 constructed geographically as to make a ring main system 

e ideal one, or even the less costly. In such a case it 
would be better to construct a duplicate main system, because, 
though as far as the cables themselves were concerned, they 


were duplicated, there was only one cost for excavation and 
one cost for reinstatement which, under the present-day scale 
of costs amounted to a considerable percentage of the total 
cost involved. On а ring main it was very desirable that the 
cross-section of the copper should be the same between the 
various inter-connected points, because under certain con- 
ditions they might be called upon to transmit practically the 
full power of one of the main feeders going out to that ring 
main from the generating station; and it wake therefore, 
essential that the cross-section of the copper shoul be of the 
same size as the individual cables coming up from the station. 

Mr. WiLLIAMS, in the absence of Mr. Romero, read his 
notes for him, in which the chief criticism was that the 
author only considered capital costs and disregarded losses 
altogether. He defended that attitude by stating that for 
the purpose of the rough generalisations dealt with, feeder 
losses were too small to need considering, which was a most 
misleading statement. The I’R losses in а 0.2 sq. in., 8-соге 
armoured cable laid direct and loaded at 250 amperes per 
core, which was well below the temperature limit of the 
cable, amounted to about 47 units per hour per mile at work- 
ing temperature. With a load curve giving losses equal to 
25 per cent. of the losses at 100 per cent. load factor, the 
annual value of these losses at 0.9d. per unit would be 4386. 
The capital charges per mile per annum on a 6,600-volt cable 
of that size laid and jointed were about 4270, or actually 
much less than the value of the losses. ‘lhose were tair 
average figures, but they could be modified widely without 
making the value of the losses in the least negligible as com- 
pared with the capital charges on the cable. Reduction of 
losses should never be lost sight of when stand-by feeders were 
under consideration. ln a properly designed system stand-by 
feeders would generally go a considerable way towards paying 
their own capital charges by reducing l*H losses, and in many 
cases (at pressures up to 6,600 volts at any rate) they would 
effect a net over-all economy as well as provide a stand-by. 
The points he emphasised were that at 6,000 volts the most 
economical loading was often well below the temperature 
limit; i& was unwise and unsafe to run very near the tempera- 
ture limit, and that the extra cost of running well below it 
was not very great. In comparing 33,000 and 6, 600-volt trans- 
mission by capital cost alone, the author was doing an injustice 
to the 33,000-volt transmission, as for the same current density 
the losses at 33,000 volts were only one-fifth of the losses at 
6,000 volts, whereas the capital cost was one-third. The 
author's temperature rise curves were ingenious, but the 
speaker thought most engineers would prefer to have sufficient 
copper {о make it unnecessary for them to watch their cables 
so very closely. The capital cost of distribution, £4 per kVA 
of peak load, appeared to be extremely high for such a con- 
centrated area as 5 square miles. 

Mr. RADCLIFFE thought the paper contained much that was 
distinctly dubious, in so far as it related to purely hypothetical 
cases. The speaker was startled at the point made with regard 
to the centre of gravity of the load. It was rather a quibble. 
Perhaps in some of the hypothetical towns which had length 
without breadth it might apply; in an ordinary town, with 
a reasonably symmetrical lay-out, one need not worry about 
the academic distinction between the centre of gravity of the 
load and the centre which gave the minimum heating. The 
new equivalent to the centre of gravity which was based upon 
heating, apparently ignored losses entirely. He congratulated 
Mr. Kapp on his ingenious arrangement of transformer taps, 
which was а valuable scheme, giving an enormous range of 
voltage with a comparatively small number of taps. Generally 
he was in agreement with him on the question of changing 
voltages. The exceedingly short distance at which it paid 
to change over from one voltage to another was surprising. 
Another aspect of that matter would become important in 
the future. In large cities the load was becoming much more 
dense, and the cost of cables increased not so much owing 
to the increase in the cost of the cables themselves as to the 
increase in the cost of laying them. It might be desirable to 
consider increasing the pressure on existing feeders. Feeders 
that had been laid for 6,600 volts would undoubtedly be quite 
safe for a very much higher pressure. Probably another 
transformer step would not involve a cost in excess ot that 
involved by the laving of additional l.t. feeders. It was 
pleasant to hear a good word for the cable sometimes, and 
Mr. Kapp’s remarks on protective gear were distinctly refresh- 
ing. Some of the papers they had had recently on that 
subject were disconcerting. A herring-bone system with a 
number of taps on the cable was very bad, but a system 
which was practically the same thing, in which the cablé was 
looped in and out of sub-stations, was quite legitimate, and 
comparatively easy to control. Ring mains had served a very 
useful purpose in scattered districts, but they were rather 
overrated for cities or dense areas. The distribution of the 
future would be, as the author suggested, some combination 
of the star and link system for the primary transmission, 
then a secondary star-and-link system, and, lastly, probably 
some sort of simple radiating system. It was not to be ex- 
pected that every consumer on a h.t. system could have a 
duplicate supply any more than he could on an ordinary 1.4. 
system, but all the important mains of the primary trans- 
mission would certainly have to admit of alternative routes 
in case of breakdown. Main feeders must not be tapped, 
but most engineers would question the desirability of reducing 
the cross section on ring mains. One result of the author's 
remarkable curve, No. 8, was that it led to the selection of 
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0.075 sq. in. as the maximum size of a 6,600-volt cable; in 
Manchester they had miles of 0.25 and 0.3 cable on 6,600 volts, 
and they also had cables of similar size in operation on 33,000 
volts. Who was right? The beating theoretically seemed to 
be quite permissible, but notbing was stated about the data 
on which they were based as regarded permissible heat, cur- 
rent density, and so on, or whether they were equally applic- 
able to 6,000 and 33,000 volts. The maximum temperature was 
not necessarily the same in the case of both cables, neither was 
it necessary to depend upon the same factors; that was to 
say, the limits were not governed by the same considerations. 
He couid hardly agree that it was a suitable occupation for 
the switchman to dabble with those curves and tracings; he 
had far more important duties to perform. But something 
of that sort might ultimately become one of the duties of an 
operator upon a large system who, for want of a better terin, 
he called load controller.“ | 

Mr. J. B. PALMER agreed that '' voltage drop on the e.h.t. 
system is always so small that it need not govern the lay-out 
as it does in the case of l.t. systems. In the case of e.h.t. 
cables, heating and not voltage drop 1s always the determining 
factor," but in the case of а power station supplying, not a 
town, but a group of towns, trom a distance tor which the 
voltage was just about the limit, that paragraph might be 
misleading, because undoubtedly the voltage drop might be 
very embarrassing indeed. He actually knew of one case 
where it was so. There were most remarkable differences of 
Opinion upon what constituted average circumstances. It 
ьсешеа that the expense one would be put to for stand-by 
plant would be enormously increased were it not for the fact 
that protective gear was necessary to cut out a faulty section 
and а faulty section only. 

Mr. КАРР, in bis reply to the discussion, said that his figure 
of £4 per kVA was probably too low; һе took two limits, think- 
ing that the truth would be somewhere between those limits. 
In most cases where one had to distribute electricity at, say, 
6,000 volts to fairly small industrial consumers, the fixed 
charges on overhead lines were so high that there would be a 
limit to the size of the individual load. There were quite a 
lot of cases where there was а reason for protective or detec- 
tive gear, but in the majority of cases he would rather expend 
the money upon better and extra insulation upon the cables. 
With regard to the 0.075 cable being too small, he did not 
know what current density was being worked to in Man- 
chester, but they had to work to much larger densities in 
manufacturing than they did some years ago. According 
to the figures he got from manufacturers a 0.075 cable could 
safely take a load now for which ten, or even five years ago, 
they would have used a much heavier cross-section. If the 
Manchester cables were put down at the present date, the 
mains engineer would probably have a smaller section. With 
regard to the point that if they wanted to transmit 40,000 kW 
а 11.075 sq. in. cable would involve a very large number of 
cables, the 0.075 cable he had in mind was for a case of distri- 
bution, in which they would only have two or three, or perhaps 
four, parallel feeders, and in each case they would want a 
stand-by feeder. If they connected up to a very large works 
and had five, six, or more parallel feeders, one stand-by was 
а small proportion of the whole lot, then it was best to make 
each of them of a larger cross-section. ‘The suggestion that 
the economnic section of cable was often below the safe current 
density had been made in other places where the paper bad 
been read, and it had been said that Kelvin’s law gave a 
current density for a 6,000-volt cable which was lower than 
the safe current density, but he could not agree at all; there 
must be some misapprehension about bow one should apply 
Kelvin s law to those cases of distribution. When Kelvin 
devised that Jaw he had in mind the laying of one cable, and 
(hie problem was to determine the best cross-section of copper 
tor that one cable. At the present day their cross-section of 
copper was fixed; generally it was a case of laying extension 
feeders. They were going to make them of the same cross- 
section as the existing feeders; therefore, the whole of the 
cost of the cable, plus the cost of laying and making good 
the ground, and everything else involved, varied as the cross- 
section; and the capital charges on all those must be equated 
to the losses to give the economical current density. In those 
cases it would be found that for the 6,600-volt cable the 
density given by Kelvin’s law was always very much in excess 
of the safe current density for heating. The position of the 
economical site of the power house was given by Carrothers's 
method, even if they took account of the losses; in fact they 
could add the cost of the losses to the capital charges, aud 


the economical position would still be given by Carrothers’s 
method. 


Discussion aT BIRMINGHAM. 

The paper was also discussed before the остин MIDLAND 
CENTRE at Birmingham on January 12th. 

Major A. M. TAYLoR questioned the author's diagram which 
showed that at a distance of five miles from the generating 
Station the cost of a 6,000-volt. system would be the same as 
that of a 33,000-volt system, and gave particulars of a case 
which had been worked out in Birmingham. A sub-station 
with a present demand of 6,000 КУА was fed by three 0.15 
sq. m. trunk feeders working at 1.500 amperes per sq. in. It 
was desired to double the voltage on those trunks on account 
of voltage drop; the question to be considered was whether 
it was best to put in three additional cables or to introduce 
step-up and step-down transformers and transmit the whole 


4 
12.000 kW over the three existing mains. The result of the 
investigation was that on a two-mile transmission there would 
be an annual loss of £0.16 per kVA, on a three-mile trans- 
mission а gain of 40.16 per KVA, and on a five-mile transinis- 
sion a gain of £0.50 per KVA. Some mains were as long as 
the latter, and in such a case the gain per annum would 


de about £30,000 on the total quantity of power which it was 


contemplated to transmit. 

Mr. W. Brew said that some of the author's diagrams 
appeared to assume that the total cost of cable per unit of 
length was proportional to the sectional area of the copper. 
That assumption would only be approximately correct in the 
case of the largest cables, and took no account of the cost 
of trenching and reinstatement. When it was remembered 
that for medium and small e.h.t. cables laid singly the cost 
of trenching and reinstatement approached a figure nearly 
double that of tne cable itself, it would be evident that the 
form of the diagrams referred to would require to be modified. 

Mr. W. E. Groves observed that it was not possible to 
foresee the conditions that would arise during the development 
of a large supply scheme and, unfortunately, networks had 
to be planned a long time before the anticipated demand was 
realised. In the interval unexpected loads might turn up, 
and it was necessary, therefore, to adopt a step-by-step policy 
of planning. At the same time the design had to be based 
with some ultimate lay-out in view, and the present paper 
was, therefore, of great interest though limited in its applica- 
tion. The speaker agreed with the author's comments on 
the reliability of cables, and also that heavy outlays on pilot 
protection systems for distribution networks on a large scale 
were ditlicult to justify. 

Mr. W. WILSON mentioned that his own experience in e.h.t. 
transmission had been solely with overhead systems. In those 
there was a well-aefined relation between length of transmis- 


sion and voltage, resulting in the rate of about 1,000 volts 
per mile. | 


THE ELECTRICAL CONTRACTORS' 
^ A ASSOCIATION (INC.). | 


ANNUAL DINNER 

On January 19th the annual dinner of the Electrical Con- 
tractors’ Association (Inc.), the N.E.C.T.A., Ltd., and the 
National Federated Electrical Association was held at the 
Connaught Rooms; the president, Mr. P. Collinson, was in 
the chair, and amongst the guests were Messrs. Ll. B. Atkin- 
son, R. Tweedy Smith, А, Albrecht, Р. F. Rowell, J. Y. 
Fletcher, J. W. Beauchamp, Col. H. M. leaf, Major H. 
Richardson, Messrs. Н. G. Purchase, M.P., II. Hirst, C. H. 
Wordingham, E. C. Wansbrough, A. C. Cramb, L. Gaster, 
F. B. О, Hawes, and А. G. Beaver. 

After the toast of The King” had been duly honoured, 
Mr. H. Hixst proposed The Allied Associations and Honorary 
Officials.“ Не claimed that no one had done more than he 
to establish the contracting industry on a sound basis; in 
other countries Installation work was carried out by the large 
manufacturing firms or companies owned and controlled by 
them, and in this country in the early days the same con- 
dition had obtained. When, in 1550, he proposed to start a 
business for the supply of electrical apparatus, he was laughed 
at. His^irst catalogue of 1556 was designed to help the big 
firms, which had found that contracting did not fit in. with 
their business, and sublet the contracts to their foremen, who 
were the first contractors. ‘The big firms boycotted him be- 
cause he gave away too many *‘ secrets” in the shape of 
hints for wiremen. All bis hfe he had devoted attention to 
the contractors, whose wants he supplied, and when they 
formed an association һе took the keenest interest in it, 
considering that by that step they had elevated their status. 
He urged that further progress should be made in that direc- 
tion with a view to promoting etliciency, and cited a bad 
lay-out as an example of the harm done to the industry by 
an Inefficient contractor. In Germany and the United States, 
he said, the producer imposed his will on the consumer; here 
the consumer's views prevailed, with unfortunate results. 
The contractor was the link between the manufacturer and 
The consumer, and should study the problems that were met 
With in the vast field of domestic applications of electricity 
that was opening before the industry. | 
- Responding, the CHAIRMAN thanked Mr. Hirst for his 
* scathing remarks," and said that the most important matter 
before the Electrical Contractors’ Association was the question 
of registration or licensing of contractors: the time had come 
when the type of contractor to whieh Mr. Hirst bad alluded 
should be eliminated from the trade, and the unskilled man 
prevented from setting up in business. The Board of Trade 
would not accept the proposed scheme, but sooner or later 
they hoped to gain their end. The E.C.A. was also dealing 
with the training of apprentices; committees had been formed 
in all the large towns to supervise their training, and to make 
arrangements with the local education authorities for classes, 
with a view to turning out a man much in advance of the 
present operative. һе question of municipal trading had 
received their attention, and thev hoped soon to get into 
closer touch with the municipal engineers, and to arrive at 
an understanding with regard to their respective spheres. 
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The N. E. C. T. A., which was formed to enter into trading agree- 
ments with manufacturers, bad not mide the progress that 
Was auticipated, but thelr agreement with the Cable Makers 
Association had operated most satisfactorily ; there was not 
a single case of unfair trading in the past year. Such an 
agreement Was of mutual benetit, tending to keep the foreigner 
out of our market. lo-day, assisted by the high rate of 
exchange and the low cost of living, the German manutacturer 
was in a good position to attack the British. market; „the 
samples were here already, and the goods would follow. The 
Nauonal Federated Electrical Association was formed to 
Ше wages with employes ; other sections of the industry 
thought they were paying excessive rates, but they were à 
small body, under great pressure. ‘They contemplated linking 
up with the Engineering Employers Association, with whose 
guidance they hoped their future settlements would not be 
so much open to criticism. They could readily come to an 
understanding with the Electrical Wholesalers’ Federation, 
and the Electrical Development Association might play a great 
part in the future of the industry. More linking up of Asso- 
ciations was desirable, to remove friction and avoid loss of 

егиу. , 

ӨР Н. G. PuncuasE, M. P., also responded, lay ing stress on 
the importance of ettiviency, and claiming that in the exercise 
of scientific imagination this country excelled the United 
States and Germany. | . 

Mr. H. J. Cass, proposing “The Guests (I. E. E. and 
kindred Associations), said that contractors often did not 
attach suilicient importance to membership of the Institution. 
The old views of the Institution were dispelled; it was a body 
which looked after the interests of the whole industry, every 
section of which was represented on the Council and com- 
mittees, and at its meetings they met engineers and manu- 
facturers on common ground. As a member of the Council, 
he knew that the contractors were welcomed and regarded as 
tellow engineers, and their advice was sought in all matters 
in which they could altord assistance. The contractors had 
not always seen eye to eye with the I. M. E. A., but really their 
interests were identical, and they ought to make common 
cause in the future. The Cable Makers’ Association worked 
in harmony with them, not only for financial benefits, but for 
the general interests of the industry, and their joint com- 
mittee provided for the exchange of views and promoted good 
feeling. The Electrical Development Association was one of 
the great powers of the near future, and ought to be sup- 
ported by every branch of the industry. The Electrical Trades 
Benevolent Institution was doing an enormous amount ot good, 
and the Illuminating Engineers’ Society's work was of great 
benefit to contractors. 

Mr. Lu. B. ATKINSON, responding, emphasised the import- 
ance of combination in industry, and complimented those who 
had developed the Association out of so widely scattered а 
hodv as the contractors. The Association had already im- 
mensely raised the status of the industry. and he ац not 
agree with Mr. Hirst as to the technical ability of the con- 
tractors, many of whom, to his knowledge, had nothing to 
learn about their business. The trading agreement with the 
Cable Makers’ Association, which had been made in the face 
of creat difficulties, was not only useful to the contractors by 
standardising their position, but had been valuable to the 
cable makers in classifying their customers. On the whole, 
its advantages had been enormous. Other associations which 
did not make the same experiment were lacking in progres- 
siveness. The Institution of Electrical Engineers was a power- 
ful instrument for the good of the industyy ; it was the largest 
institution in the country, and in enterprise and ability second 
to none. The Cable Makers’ Association, Which had existed 
for 24 years, had aroused the deepest hostility in the early 


‘days, but that feeling had pussed, and in his person the I. E. E. 


had recognised its merits. 

Major H. RicHARDsON, president of the I. M. E. A.. also re- 
sponded, and on behalf of his Association, said that the desire 
fur co-operation was never before so real and earnest. Ex- 
perience had taught them the value of tolerance; to-day the 
electrical industry had the world at its feet, and they were 
all entitled to participate in the good times that were coming. 
The time had come for the amalgamation of many bodies with 
closely similar objects, to the advantage of all parties, including 
the customer. The L.M.E.A. was on the verge of holding im- 


portant conferences with the E. C. A., and would come to them 


determined to seck a happy outcome from the negotiations. 
The domestic heating and cooking load was going to be a 
very big thing, and was starting already. Тһе I. M. E. X. Was 
considering the all-important question of tariffs: personally, 
he was wedded to the fixed charge plus the smallest possible 
ranning charge. A really cheap price was essential. The tariff 
should be reduced to the simplest terms, which could be 
understood by the man in the street; mathematica] accuracy 
was out of place in quoting to the consumer. 

Мг. W. R. RAwIIN GS proposed The Electrical Trades 
Benevolent Institution,“ which he thought had not been 
adequately supported bv contractors; they should help to make 
the home they were going to a little more comfortable. "hey 
could not foresee the future, and they would be surprised 1f 
they knew the positions that had been occupied by the people 
who came to them for help. | 

Mr. J. Y. FrETCHER, in reply, said the contractors had sup- 
ported the Institution, but the fund could not do what it 


‘should do; the industry was big enough to carry its own 


casualties, and a very energetic and concerted -effort would be 


promising. 


made later in the year, to put the fund on the broad basis 
which it should possess. It could deal with current needs, 
but would have to face much heavier calls in the near future. 
He looked forward to a generous response to the campaign, 
and laid stress on many small subscriptions 1n preference 
to a few large ones. The Institution, perhaps, had not 
advertised itself suiliciently, had not yet made an adequate 
appeal to the industry. He concluded with special thanks to 
the electrical Press for its generous assistance to the In- 
stitution. | 

Mr. W. Cross proposed The Chairman.“ one of the oldest 
members of the Association, and one of the founders of the 
Brudford branch, past chairman of the Northern Section, and 
a member of Council for many years. The toast was accorded 
musical honours, and in responding, Mr. COLLINSON referred 
to his retirement from business due to ill-health, and his 
approaching retirement from the office of president. Often 
it seemed that they were working hard and not making 
progress; but looking back over а period of years, he saw 


that they had made progress, and established the contracting 


industry on the footing of a trade in itself. 

A musical entertainment was provided under the direction 
of Mr. E. L. Halford, F.R.C.O., and the function as а whole 
was regarded as an exceptionally successful and enjoyable one. 
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ELECTRONS. 
‘By SIR WILLIAM BRAGG, K.B.E., F.R.S. 


(The twelfth Kelvin Lecture, delivered before Tue INSTITUTION 
oF ELECTRICAL ENGINEERS.) | 


It is at the wish of your Council that I am speaking to you 
this evening on the subject of electrons. 

Without this explanation you may well be amazed at my 
attempt to deal with so large a subject, on which Sir Oliver 
Lodge and others have spoken to you on many different 
occasions. But, of course, 1 set myself certain limits, and 
propose to speak mainly on two lines of recent research, 
referring to the part played by the electron in radiation pro- 
cesses and to the part it plays in atomic structure. And first, 
Hie your permission, 1 will put in a background of general 
acis. 

In recent years the results of experimental research on 
the properties of electrons have accumulated with" startling 
rapidity. As knowledge grows, the importance of the part 
played by the electron in the mechanics of the world becomes 
even clearer. There are all the right signs that progress is 
being made along a road that really leads somewhere; we 
are continually finding that, through some electron action 
phenomena are linked together between which we had hitherto 


Seen no connection. Precision is given to our views; we find 


ourselves able to express, quantitively and with confidence 
laws and relations which have been matters of vague surmise. 
Every experiment that is finished suggests others that are 

. The whole world of experunental physics is full 
of new life, and of the consciousness that after a period of 
hesitation the tide of discovery is sweeping on again. I hope 
I may be allowed to claim that when an advance is made in 
the realm of physics all other natural sciences feel the impulse 
. a оге А | 

While knowledge grows by experiment, theory is a Я 
The attempts to co-ordinate the new discoveries ae ante 
interest because of their daring, their width, and their 
strength; because they are so often fruitful in prediction ; and 
not least, perhaps, because they seem so often to be irrecon- 
e Mus s other. 

Altogether, then, a lengthy course of lectures mig 0 
be devoted to the subject of electrons, as indeed Ds 2 
in our universities. But your Council has asked me to contine 
myself—and l assure you I am very thankful for the restric- 
tion—to a brief description of the main features of a great 


‘inquiry, and of the direction in which that inquiry is movin 


It helps to a right appreciation of the position as 9 
the electron if we observe its strong resemblance to the older 
state of things when first the atomic theory of matter was 
clearly defined. Just as chemistry has grown and prospered 
on its recognition of the unit of matter, so electrical sclence 
has already begun a new life, and to all seeming, a most 
vigorous one, based on the understanding of nature's unit of 
electricity. There are many different atoms of matter, nearly 
a hundred are distinguishable by their different chemical 
reactions; but the number of different kinds of electrical atoms 
is very much more limited. We are clear as to the existence 


-of one, the electron, nature's unit of negative electricity. 
. We suppose that there is a definite positive. counterpart, but 


our ideas about it are much less precise. We seem to get 
along very well at present without any intimate knowledge 
of the positive, or perhaps we should say positives; for present 


‘purposes the negative unit is that which gives definition to 


our. work. - | 28 

If the chemist has found so much profit in his recognition 
of the fact that nature has just so many ways, and no more, 
of doing up parcels of matter, the electrician will surely gain 
in the same wav, when he grasps the fact that electricity 1s 
not merely measurable in quantity, but that there is already 


. 


à unit of nature's choice, possibly no more than one unit. 
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We may say with justice that the most wonderful advances 
in modern physics are the reward tor our appreciation of 
ins truth, and we may hope with equal justice that we 
are yet tar from reaping the full benefit. 

‘Lhe first suggestion of the atomic character of electric charge 
came, it is weil known, from observation of the laws of 
electrolysis. Since the movement of atoms or atom clusters 
or ions across the electrolytic cell was accompanied by a 
siniultaneous transfer of electricity, in which each ion, of 
whatever nature, bore always the same charge or at least a 
simple multiple of it, there was a clear indication that this 
division of electricity into parcels of constant magnitudo 
implied the existence of some natural unit charge. No pro- 
gress, however, was made or could be made so long as the 
charge could only be observed as an attachment to an ion; 
1t was not even clear that it could ever have a separate exist- 
ence. ln the long series of researches which finally led to 
the isolation of the electron and the determination ol its 
properties, there were certain that marked detinite stages in 
the forward movement. Crookes examined the electric dis- 
charge in bulbs exhausted to a high degree by the new air 
punips which he had succeeded in making; and he observed 
the so-called cathode rays, streaming away from the negative 
clectrode. He showed that they possessed the properties to 
be expected from a stream of particles projected across the 
bulb, and carrying negative electricity with them; for, on the 
one hand, they could heat up bodies on which they fell, and 
оп the other, they were deflected in crossing a magnetic field. 
Crookes spoke of a fourth state of matter, and defended his 
view against the opposing hypothesis, held largely on the 
Continent, that the stream consisted of electromagnetic waves 
in some form or other. Hertz showed that the rays could 
pass through thin sheets of matter such as aluminium leaf, 
and Lenard took advantage of this to coax them outside the 
bulb and display their effects in the air outside. 

In the later years of the last century came the great experi- 
ments of Wiechert, Thomson, and many other well-known 
observers who weighed the electron and measured its charge, 
and showed that there was only the one electron though it 
was to be found everywhere and in every body. Since then, 
the measurements of these quantities have been repeated many 
times with increasing skill and understanding. They have 
reached their present high-water mark perhaps in the experi- 
ment of Millikan at Chicago, who gives us the value of the 
charge in electromagnetic unitse=1.591X10~-”, the mass being 
0.905 X 10— gramine or 1/1 830 of the mass of the hydrogen 
atom. 

So we arrive finally at an accurate comparison of these 
unique and fundamental units of nature with the units which 
we ourselves have chosen for our convenience, and without, 
of course, any relation to the other. We infer from experi- 
ments such as those of Kaufmann and Bucherer, that the 
energy of the moving electron may be considered to exist 
wholly in the form of electromagnetic energy such as is 
necessarily present when an electrical charge 18 in motion; 
and that its mass is in this way perfectly accounted for. But 
this conclusion sets а limit to the size of the electron and we 
must assume that its radius, if its form is spherical, is not more 
than 10“ cin. or about a hundred-thousandth of the radius 
of any atom. 

Why, we may well ask, have these measurements of charge 
and mass never been made before? The electron is every- 
where; the transfer of electricity from place to place consists 
always in the transfer of electrons. The electric current 
is a hurrying stream of electrons; all our electrical machinery 
concerns itself with setting these in motion, giving them 
energy, and again withdrawing it. In the processes of elec- 
trolysis, the electrons are handed to and fro. Everywhere 
they fill the stage, why have we not noticed hitherto their 
qualities, which во far can be expressed во simply? 

The answer is that we have never, until recently, been 
able to make them move fast enough in spaces sufficiently 
empty of air or other gases. It is only when an electron has 
a sufficient speed that it can escape absorption in the atoms 
which it must be continually meeting. Unless an electron 
has a speed exceeding about a three-hundredth of the velocity 
of light, that is to say, such a speed as it acquires in falling 
through a potential of a few volts, it sticks to the next atom 
it runs up against; even with ten times that speed it can 
only move a fraction of a millimetre through air at ordinary 
pressure before it loses its velocity and. therefore, its power 
of going through the atoms. When Crookes first saw the 
cathode-ray stream in full course, it was because he had 
reduced {һе number of gas molecules in his bulb to such an 
extent that an electron could fly in a straight line from end 
to end of the bulb without going through more than a 
hundred atoms or so, and the induction coil had given it 
quite enough speed to do that without turning out of its 
course; no matter what sort of atoms they were. Incidentally, 
since atoms сап be traversed in this way, we naturally think 
of an atom as a very empty affair. 

Electrons flying still faster than in the discharge tube 
are found to constitute a part of the radiation from radioactive 
substances. Some of the g-rays have velocities nearly equal 
to that of light. and can pass through millions of atoms 
before their energy is spent. In open air a gray may have 
а course of metres in length, though it is generally broken, 
bv encounters with traversed atoms, into a path of corners 
and irregularities. | | 

It is speed which gives separate existence to the moving 


electron; and speed which also betrays its presence to us. 
Рог, on its way, the electron here and there chips away 
another electron trom an atom which it 1s crossing and leaves 
behind it a separation of electricities which may subsequently 
intiuence chemical action as in the case of the phosphorescent 
screen or photographic plate, or provide a current for the 
ionisation chamber. We do not know exactly how this re- 
moval of electrons is effected, nor why some atoms parv with 
electrons more easily than others so that the flying electron 
loses lese energy as it goes through; there is much that is 
obscure in the whole process. But it gives us & ready means 
of observation, without which indeed our knowledge of the 
electron would be far less than it is. 

These electrons which are so made manifest by speed form 
but а minute fraction of their whole number. They are to 
be found in every body, and in every atom of every body. 
They form one of the elements of construction of every atom; 
and it is one of the most immediate aims of present research 
to tind in what way they are built into atomic structure. In 
every atom there are electrons of which one can be removed 
at the cost of a certain amount of energy, of the order of 
10-' erg; part or perhaps all of which may be recoverable, 
so that the store of energy in the atom remains what it was. 
The potential through which an electron must fall во that it 
acquires this energy, and is able to eflect this removal when 
it strikes the atom, is known as the ionisation potential. 
‘Whether a second electron can be removed at anything like 
the same cost is difficult to say. There are other electrons 
with the atom which are intrinsically far more difficult to 
remove. Оп the other hand, some atoms, for example, those 
of the metals, have each one or more electrons which are 
little more than hangers on, and are indeed removed with 
very little trouble. A block of pure metal is full of such loosely 
bound electrons, so that if an electric potential difference is 
maintained across the block an electron flow or electric current 
is produced. The metal conducts.“ 

At sufficiently high temperature all bodies become con- 
ductors; we must imagine that the violent thermal agitation 
shakes electrons free from their ties to the atoms even when 
at low temperature the bonds ordinarily remain unbroken. 
At high temperature, too, the electrons acquire high velocities 
as they move too and fro with their proper share of heat 
energy. At the surface of the hot body the electrons may 
break away; and hence the ''thermionic emission investi- 
gated by O. W. Richardson. So copious is this supply of 
electrons at the surface of & hot body that if the latter is 
made negative in potential relative to its surroundings there 
is а current discharge which may sometimes be measurable 
in amperes. Of course, such a current can only pass one 
way, ера from the hot body, or positively towards it. 
So we get the basic principle of the ‘‘ valve,’’ and so Coolidge 
provides the electrons for projection against the target in 
the X-ray bulb which he has designed. At this point we 
find already the adaptation of our new knowledge of electrons 
to apparatus of extraordinarily great use to mankind. 

If we now plunge a little deeper into our subject we come 
to certain most fascinating regions of it, where exploration is 
still in full progress. In one of these we find the most re- 
markable connection between moving electrons and electro- 
magnetic waves. The one, it seems, can always call up the 
other; and the action obeys certain precise numerical laws. 

Let us take as an example the production of X-rays in a 
Coolidge bulb. А plentiful supply of electrons is provided 
at the cathode by heating a fine spiral of tungsten wire to 
a high temperature. А high pot ntal difference between 
cathodes and target is provided by some approximate means, 
and the electrons аге hurled at the target, each possessing 
an amount of energy equal to the product of the electron 
charge and the applied potential. Where the electrons strike, 
some of thẹir energy is converted into electromagnetic waves 
of very high frequency, the so-called X-rays. Suppose that 
we measure the energy supplied to each electron—not an easy 
matter with the usual аап CIE HM but very easily done 
if, as in certain experiments of Duane and Hunt, at Harvard 
University, the potential is derived from а great storage 
battery of 20,000 volts. Suppose, further, that we analyse by 
the X-ray spectrometer the X-ray radiation that issues from 
the target. We find that the frequencies of the emitted rays 
may have а wide range of values, but that the upper limit of 
the frequencies is always proportional to the energy of the 
electron, and, therefore, to the potential imposed on the tube. 
This ratio remains the same no matter what is the intensity 
of the electron discharge, and no matter what the nature of 
the target. This ratio of electron energy to maximum fre- 
quency 1s a number which has turned up in previous cases 
where the emission of radiation energy has been measured; it 
is known as Planck's constant, and is denoted by “ k. Its 
value is 6.55x10—7. Although the constant has been met 
with before, there is probably no instance where the trans- 
formation of energy which it governs is so simply displayed 
or so easily measured as in the case just described. 

In certain measurements made by Duane, the X-rav spectro- 
meter was set to observe the presence of a certain frequency 
as soon as it appeared. The potential on the tube was then 
increased by degrees. The rays of the given frequency ap- 
peared as soon as the energy supplied to the electron was 
equal to the frequency multiplied by h. Ав the potential was 
increased still further these rays increased in intensity. 

It is to be observed that the production of X-rays is ap 
aggregate of individual efforts by separate electrons; each 
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ес duces its own train of X-rays when it strikes the 
кн [ге ig no sign of any combined action, ав indeed is 
evident from the fact that the intensity of the cathode-ray 
stream is without influence on the frequencies of the X-rays 
К ый point is that where the energy of an electron 
is handed over in whole or in part, the frequency of the X-ray 
waves that take over the energy 18 determined by the quantity 
of energy handed over. This explains why there is a limit 
to the trequency of the X-rays; it is because there are some 
electrons, though only a fraction of the whole number, which 
give up all their energy to the formation of X-rays at the 
moment of striking. before they have lost energy in collisions. 
The rest of the rays, all those which have lesser frequencies, 
will come from electrons that have lost speed in this way, 
or possibly have transferred only part of their energy. The 
atom of the target is playing the part of a transformer, and 
does not determine the frequency, во far as these effects are 
concerned. | 

All this is wonderful enough; but the marvel is greatly 
increased by the discovery that the effect is reciprocal. Just 
as the swiftly moving electrons excite X-rays, so X-rays 
when they strike any substance lose their energy. which now 
appears as the energy of moving electrons. And, again, we 
tnd the same variation in the result and the same limit to 
that variation. Among the electrons so set in motion we 


* 


find, examining them as soon as possible after their motion 
has begun, every variety of energy-content up to a certain 
critical value which is equal to the frequency of the X-rays 
multiplied by the same constant h. It is-to be observed that 
we cannot measure all the electron velocities as soon as they 
exist because some of the motions begin in the body of the 
substance, into which the X-rays have penetrated, and have 


lost speed on the way out. Again, therefore, there is nothing 


against the hypothesis that the energy of every electron set . 


going by waves of given frequency is originally the same, 
and 18 determined by the standard condition already given. 

Not only in the case of X-rays are these effects observed, 
but also in the case of light. The only difference is that the 
frequencies of light vibrations are some 10,000 times less than 
those of X-rays, and the electron energies are correspondingly 
smaller. When the light waves produce the electrons we 
have what is known as the photo-electric effect. The pro- 
duction of light by electrons has been much studied recently 
in experiments to find resonance-potentials," that is to say, 
the magnitudes of potentials which must act on electrons во 
аз to give them enough energy to excite certain particular 
radiation from atoms on which they fall. 

Exactly how this strange transfer of energy from one form 
to another takes place, we do not know; the question is full 
of puzzles. The magnitudes involved are hard to realise; 
it helps if we alter their scale of presentment. Suppose that 
the target of the X-ray bulb were magnified in size until it 
Was as great as the moon’s disk, that is to say, about 100 
million times, The atoms would then be spheres a centimetre 
or so in diameter. But the electrons would still be invisible to 
the naked eve. The distance from earth to moon would cor- 
respond roughly to the distance that ordinarily separates the 
We now. shoot 
electrons at the moon with a certain velocity; let us say that 
in every second each square yard or square foot or square inch, 
it does not matter which, receives an electron. A radiation 
now starts away from the moon which immediately manifests 
itself (there is no other mean manifestation whatever) by 
causing electrons to spring out of bodies on which it 
falls. They leap out from the earth, here one and 
there one; from each square mile of sea or land, one a second 
or thereabouts. They may have various speeds; but none 
exceed, though some will just reach, the velocity of the original 
electrons that were fired at the moon. That, reduced again 
to normal size, is the process that goes on in and about the 
X-ray bulb; which is part of a universal natural process going 
on wherever radiation, electron, or wave, falls on matter, 
and which is clearly one of the most important and most 
fundamental operations in the material world. 


(To be concluded.) 
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ELECTRIC ARC WELDING APPLIED 
TO ALUMINIUM. 


By F. J. HEYES, В.Ехс. 


Tue following is an abstract of a paper which was read at the 
liverpool Sub-centre of the North-Western Centre of the 
INSTITUTION or ELECTRICAL ENGINEERS, on January 17th :— 

Ever since the discovery of aluminium the greatest difficulty 
as been experienced in joining pieces of it together, either 
by soldering With some other metal, or alloy, or by autogenous 

‘ding. 

The first and greatest difficulty to he overcome is the affinity 
of aluminium for oxygen. In order to get any two pieces of 
metal to unite, it is essential that the surfaces should be free 
rom any coating of solid dirt or oxide which will prevent 
them coming into intimate contact. The affinity is so great 
that even at ordinary temperatures a clean surface quickly 
becomes thinly coated with oxide, and at temperatures ap- 
preaching its melting point it immediately becomes thickly 


coated, and small pieces of the metal will burn away com- 
pletely. The melting point of the oxide is far above that of 
the metal, so that it is impossible to weld two pieces together 
without some flux which will dissolve or get rid of tbe oxide. 

With a plain aluminium rod witbout any coating of flux, on 
striking the arc the metal instead ot dropping ott as soon ав 
it is melted hangs in globules on to the end of the electrode 
till they become as much as half an inch in diameter, when 
using a number of electrodes, they then fall on to the plate 
which is to be welded. ‘These globules become thickly coated 
with oxide, and so does the plate, so that when they drop aff 
they adhere to the plate only at the point where they are 
playing, and when cool they can be easily pulled off with the 
fingers. All the time that this is taking place thick clouds of 
fumes are given off, and eventually the pieces of aluminium 
which were to be welded melt, but show no signs of adhering 
to one another. The thick clouds of fume are probably due 
to the fact that some of the aluminium is vaporised by the 
intense heat of the arc, and burns awa¢ much more freely. 

There are three ways of dealing with the oxidation: First 
by protection of the surfaces from contact with the air and 
consequent oxidation, by some flux which fuses easily and 
wil not prevent the surfaces coming together. Secondly, by 
solution of the infusible oxide in some fluxible substance which 
does not affect the quality of the weld; and thirdly, by chemical 
combination of the oxide to form some substance which is 
fusible at the temperature of melting aluminium, or a combina- 
tion of the oxide to form some substance which 1з fusible at 
the temperature of melting aluminium, or à combination of 
these may be used. 

Perfect protection of the surface cannot be obtained in 
practice, so that it is necessary to combine protection with 
solution in one form or another. Chemical combination has 
the disadvantage that any substance that combines with the 
oxide will also combine with the aluminium, and so may be 
used up before dissolving all the oxide, or portions of it 


may become embedded in the deposited metal and cause sub- 


sequent corrosion. Hence solution of tin oxide in some solu- 
tion which is chemically suitable when in contact with 
aluminium is the best method if obtainable. 

Chlorides of the alkaline metals are very suitable for pro- 
tection of the molten surface from contact with the air, ав 
they melt below the melting point of aluminium, and do not 
interfere with the making of the weld.  Fluorides of the 
alkaline metals and of aluminium have the property of dis- 
solving aluminium oxide without chemical combination, so 
that they would appear to be the most satisfactory if there 
were no other obstacle to their use. Bisulphates of the alka- 
line metals being unsaturated compounds can combine with 
the oxide, and are very useful for this purpose. 

Arc welding of aluminium has been attempted by the 
author, using the ordinary acetylene welding fluxes, without 
any success whatsoever, and he reached the conclusion that 
it is essential to use а flux which is not easily vaporised. 
For this purpose he found cryolite suitable. In arc welding 
a small pool of molten aluminium is formed at the point 
being welded, the temperature of which is far above the 
melting point of the metal, some of the aluminium being 
deposited in the form of vapour. At this temperature the 
cryolite becomes quite fluid, and runs freely on the surface 
enabling a very good weld to be made. In trying to weld with 
a plain electrode the aluminium hangs in globules at the end 
of the electrode, as already explained, and there is still a 
tendency for this to occur when using cryolite alone. A small 
percentage of chloride, however, overcomes this difficulty and 
renders welding much easier. 

In arc welding it 18 essential to have a coating of flux on the 
outside of the electrode, as otherwise the aluminium in passing 
from the end of the electrode to the work becomes so thickly 
coated with oxide that a very large quantity of flux would 
be required to deal with it. Where the electrodes may be 
subjected to rough handling it would be very desirable to 
have the flux enclosed in the electrode, but as this is impossible, 
it becomes necessary to fix the flux on the outside of the 
electrode, which may be done satisfactorily with a binding of 
fine cotton. 

In welding iron or steel a current of about 80 amps. is 
required for a plate about { in. thick, using a No. 8 electrode, 
but to weld а similar sheet of aluminium satisfactorily it is 
necessury to use about 150 amperes. The only explanation 
offered for this is that aluminium is a much better conductor 
of heat than iron, and as it 18 necessary to keep the pool of 
metal at the point being welded well above the melting point 
it is necessary to use a much higher current. When the plates 
being welded are cold it is impossible to weld with a smaller 
current, but if the work be preheated to about 400 deg. C., 
a good weld may be made with about 60-80 amps. This bears 
out the above explanation, as the melting point of aluminium 
is only 500 deg. C. it does not require so intense a heat to 
keep the point being welded above this temperature if there 
is only about 180 deg. О, difference between it and the sur- 
rounding portions of the material. 

The welding current should increase with the thickness 
of the plate: for 4 in. thickness 120-130 amps. is required, for 
1 in., 140-150 amps. The reason for this is that with a thick 
plate there is a greater area to conduct away the heat from 
the molten pool under the electrode than there is with a thin 
one. In welding a very thick plate a condition is reached 
where heat is conducted away from the greater part of the 
surface of a sphere of which the point being welded is the 
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centre. For plates thicker than that corresponding to this 
condition no increase in welding current is . 

The possibility of producing a pool of metal well above the 
melting point at the spot being welded without heating up 
the whole plate to the melting point, is one of the great 
advantages of arc welding over oxy-acetylene welding. In 
work which has been welded with the oxy-acetylene flame 
it is frequently found that the pieces have run together only 
on the surface, as if the operator attempts to melt the alunn- 
nium to a greater depth a large portion of the work muy 
be melted out. This is not so likely to happen when using 
the electric arc, as the heating effect 1s much more local. 


NEW PATENTS APPLIED FOR, 
(NOT YET PUBLISHED.) 


бере сп for this journal by Mzssms. SurTON- Jones, O' Du AND 
з, Chartered Patent Agents, 285, High Holborn, London, W.C. 1. 


1921. 


176. ‘* Rail-less tramway, &c., vehicles." R. H. Wilkinson. 

231. Submarine signal receiver.’ AL W. Sarnmark. 
(Sweden, December Ist, 1919.) 

236. Elastic-fluid turbines." British Thomson- Houston Co. (General Elec- 
tric Co.). January 4th. 

256. ''"Rectificer." W. B. Lucas and E. L. Markey. 
States, July ЗІМ, 1916.) 

352. Process for fixing atmospheric. nitrogen." 
January 5th. (United States, July oth, 1919.) 

367. Cartridge fusce," A. L. Eustice. January. oth. ^ (United. States, July 
23rd, 1914.) 

368. Nafety fuse." K. I. 
March 14th, 1917.) 

369. “ Cartridge fuse.” . I.. Eustice. 
June And, 1914.) 

373. Knife-blade fuse." 
March 7th, 1918.) 

418. Safety protective devices for radiological installations," Хос, 
Etablissements Саі Йе Gallot et Pilon. January oth. 
1920.) 

489. Rontgen-ray apparatus.“ Reimger Gebbert & Schall Akt.-Ges. 
January Sth. (Germanys, June 23rd, 1915.) 

616. Thermo couples.“ C. E. Foster. January 6th. 

676. Rontyen-ray apparatus."  Reimger Gebbert & Schall Akt.-Ges.. Janu- 
ary 6th, (Germany, January 12th, 1916.) 

795. Vacuum cleaning devices.” Apex Electrical Manutacturing Co. 
January 7th. (United States, July 9th, 1915.) 

796. “ Suction cleaning devices." Apex Electrical Manufacturing Co. 
January 7th. (United States, September 20th, 1915.) 

797. “ Suction cleaners," Apex Electrical Manufacturing Co. January 7th. 
(United States, January 17th, 1917.) 

798. Vacuum cleaning devices.” Apex Electrical Manufacturing Co. 
January 7th. (United. States, November 25th, 1916.) 

974. Thermo static control apparatus." А. D. Horne. January Bth. 

981. Mercury-vapour jet pump with arc." Siemens & Halske Akt.-Ges. 
January 8th, (Germany, October. 3rd, 1913.) 

1.0809. Transmitters for signalling.” A. W. Sarnmark. (Sweden, Decem- 
ber 1st, 1919.) 

1.106. Device for increasing sound energy with submarine sound trans- 
mitters." Signal Ges. January 8th. (Germany, October 2nd, 1915.) 

1.105. *'* Electrical tuning circuits for submarine sound-receiving apparatus," 
Signal Ges. January Bth. (Germany, December 31st, 1917.) 

1.106. Arrangements for transmitting signals and articulate speech under 
water." Signal Ges. January Sth. (Germany, December 20th, 1919.) 

1,107. Switching arrangement for telephone systems with electro-mechani- 
cal switches." Ges. fur Elektromechaniscne Telephonapparate. January 8th. 
(Germany, June 4th, 1914.) 


January 4th. 
January 4th. 


January 4th. (United 
Nitrogen. Products Co. 


Eustice. January oth. (United States, 


January Oth, (United States, 


A. L. Eustice. January Sth. (United States, 


Anon. 
(France, January 6th, 


1,112. *'Eletric arrester.” P. Bendmann. January 8th. (Germany, 
August Ith, 1919.) | А À 
1.127. Insuiators." Metallurgique Electrique (Ancienne Soc. Anon des 


Etablissements Vedovelli et Priestley. 
1919.) 

1,136. “ Dynamo or motor.” D. Suchastawer. January 10th. 

1,139. “ Incandescent elevtric, &., lamps.“ А, G. France. 

1145. "'' Electric heaters," J. W. Pritchard. January lOth. 

1.152. Spark gaps for electro-magnetic wave signalling systegis OF. 
Lowenstein. January 10th. (United States, August 25th, 1914.) , 

1.156. Electrical machines operating with high-frequency electro-magnetic 
wave energy. H. Plauson. January 10th. (Germany, July Sth, 1919.) 

1.157. "Converting. static atmospheric electrical energy into dynamic elec- 
trical energy.” II. Plauson.. January 10th... (Germany, November 13th, 1919.) 

1.158. Conversion of atmospheric electrical energy." Н. Plauson. January 
10th. (Germany, March, 1915.) 

1.214. ‘ Cathode tube transmitters. for telephoning with high frequenev 
oscillations." eutsche Telephonwerke Ges. January lOth. 
August ИБ, 1918.) 

1.215. Circuit) arrangements for high-frequency telephony," Deutsche 
Telephonwerke Ges. January 10th. (Germany, September 7th, 1918.) 

1.210. * Circuit: arrangements for stations provided with transmitters and 
superposed receivers for high-frequency cable telegraphy.” Deutsche Telephon- 
werke Ges. January 10th. (Germany, September 25th. 1918.) 

1.217. High-frequency telephony and telegraphy.’ Deutsche Telephon- 
werke Ges. January 10th... (Germany, November 15th, 1919.) 

1.20. Self-induetion coil. couple for charging duplicable four-fold cores 
of telephone cables. according to the Pupin system.“ Felten & Guilleaume, 
Carlswerk Akr Ges. January Ith. (Germany. January 3rd, 1920.) 

1.233. Apparatus. for recording and reproducing telephonic messages. 
M. de Medico. January 10th. (France, October 31st, 1919.) 

1.246. “Arrangement for telephone installations with inter communication 
working." Siemens & Halske Akt.-Ges. January 10th. (Germany, Decem- 
ber Rth, 1916.) 

1,237. '' Arrangement for suppression of earth leakage current of high- 
voltage networks." Siemens-Schuckertwerke. January 10th. (Germany, May 
Bist. 1918.) 

],234 Arrangement for compensation of charying currents of high voltage 


networks," | Siemens: Schuckertwerke. January. JOth. (Germany, June 2nd, 
1919.) 


January 8th. (France, December 13th, 


oy 


January 10th. 


(Germany, 


1.212. Sparking plugs," I.. Siegl. 
yyy 

128300 Electric connecting plugs." O. О. Kring and O. Stalhane. Janu- 
ars LOth Su- Hen. November 27th, 1918.) 

1,221. 7 Necumulator. plates.“ L. de M. Catley. January 10th. 


1.297. Protective device for electric cir uits." R. Drever. January 10th, 
Germany, Tanuary Mih. 1918) 


January 10th. 


Pt "t Electric gacfilled glow discharge lamps." A. Lederer. January 
Tah. Austria, September 5th, 1913) 
]34 t Eat gasfiled glow discharge lamps A. Ledere., Januars 


Ih (Austria, September 16th, 1913. 

1.305. * Transmission of electrical. energi.” L. Duverger. 
(France, February 16th, 1918.) 

1.306. Transmission of electrical energy.“ L. Duverger. 
(France, January 15th, 1919.) 


January 10th. 


> 


(Austria, July 96th, 


January 10th. 


1,307. '' Transmission of electrical energy.“ 
(France, January : 21st, 1919.) 

1.308. Transmission of electrical energy.’ 
(France, May Sth, 1919.) 

1.317. Automatic electric switches.“ 
many, August 19th, 1913.) 

1:524. " Wireless telegraph receivers.” Ges. 
January 10th. (Ce many, August 20th, 1919.) 

1.325. Wireless receiving systems." Ges. fur 
January 10th. (Germany, December 2nd, 1919.) 

1,326. *' Wireless telephone transmitters. Ges fur Drahtlose Telegraphie, 
January 1th. (Germany, December 11th, 1919.) 

1,337. '' Means for automatically adjusting constants of oscillation circuits.“ 


io Drahtlose Telegraphie. January 10th. (Germany, December 13th 
19 


1.8. Wireless telephone transmitters." Ges. 
January 10th. (Germany, December 23rd, 1919.) 

1,329. '' Means for changing periodicity and tension of alternating current 
supply.” Ges. fur Drahtlose relegraphie. January 10th. (Germany, Decem. 
ber 27th, 1919.) 

1.34). '' Production of electric insulating material.” E. Juchli. January 
Toth. (Switzerland, August &th, 1919.) 

1,364. “ Correction. of amplitude of high-frequency oscillations." J. Engl, 
J. Massolle, and H. Vogt. January 10th, (Germans, April 7th, 1919.) 

1,371. ** Control of electric currents by sound." J. Engl. J 
Н. Vogt. January 10th. (Germany, August And. 1917.) 

1.387. Electric. switch.” Herold & Co. January 10th. 
January 23rd, 1920.) 

1.406. Electron tubes." J. Engl, J. Massolle, and H. Vogt. 
10th. (Germany, December 2nd, 1919.) 

1.419. Electrical. welding machine." Moll-Werke Akt.-Ges. January 10th. 
(Germany, April 28th, 1319.) 

1.40. Electrodes for resistance welding machines." 
January 10th. (Germany, June 5th, 1919.) 

1.421. Alternating current electric motors," British Thomson-Houston 
Co., Ltd. January loth. (United States, September lth, 1914.) 

1.422. “ Electric braking system.“ British Thomson-lHiouston Co., Ltd. 
January 10th. (United States, March 25th, 1918.) 

1,423. “Alternating current electric motors.“ British Thomson-Houston 
Co. Ltd. (General Electric Co.). January 10. (United States, December 
28th. 1915.) 

1,424. “ Alternating current electric motors." British Thoimnson-Houston 
Co., Ltd. (General Electric Co.). January loth. (United. States, December 
22nd. 1917.) 

1.425. “ Electric motors," British Thomson-Houston Co.. Ltd. (General 
Electric Co.). January 10th. (U nited States, January 4th, 1918.) 

1.427. Electrical. apparatus. J. Bijur. January lOth. (United States, 
November 8th, 1919.) 

1.433. “ Electrically welding sheet metal," Noll. Werke Akt.-Ges. 
10th. (Germany, October 29th, 1919.) 

1.434. ''Connections for reinforcement of electric currents and voltages.“ 
J. Engl, J. Massolle, and H. Vogt. January 10th. ( Germany, April 16th, 1919.) 
1.446. '' Arrangement for strengthening electrical currents and tensions.’ 
J. Engl. J. Massolle, and H. Vogt. January 10th. (Germany, October 9th, 
1919.) 
1.450. Differential wire system for controlling amplitude of high-frequency 
waves by low frequency." J. Engl, J. Massolle, and H. Vogt. January 10th. 

(Germany, March 3rd, 1919.) 

1.51. Ditferential connection for control of amplitude of high-frequency 
vibrations by low frequency.” J. Engl, J. Massolle, and H. Vogt. January 
lOth. (Germany, September 8th, 1920.) 

1.463. Electrically-driven glow lamp for reproduction of acoustic. electric 
Thus ncies, J. Engl. J. Massolle, and H. Vogt. January 10th. (Germany, 
March 3rd, 1919.) 

1,494. ‘ Wireless radio-signalling by the arc system.” I.. Cohen. January 
loth. (United States, November 13th, 1915.) 

1.495. ''Cleaning and washing electric bulbs." €, O'Donnell. January 10'һ, 

1,900. “Electrolytic separation of platinum from other metals" E. Stati- 
пезпи. January 10th. (Switzerland, December 19th, 1919.) 

1,514. '' Electrical. trip switches for railway, Ac., indicating mechanism." 
P. H. Waller. January 10th. 

1.22. Rheostat resistance grids.” 
States, January 6th, 1914.) 

1.540. Automatic. &c., telephone systems.“ Relaiv Automatic Telephone 
Co.. Lid. January 10th. (Sweden, December 31st, 1919.) 

1.564. “ Electrical connections and switches for enabling an electric current- 
consuming device to be used on circuits of different. voltages." R. Heilbrun. 
January 10th. (Germany, February 18th. 1914.) 

1.592. '* Electric batteries. M. A. Adam and G. Antonoff. January 10th. 

1.596. “ Regulating electric central station and sub-station.”” R. Bossa 
mann. January for (Germany, September 15th, 1919.) 


L. Duverger. January 10th. 
L. Duverger. January 10th. 
H. Bollinger. January lOth. (Ger- 
fur Drahtlose Telegraphie. 


Drahtlose lelegraphie. 


fur drahtlose Telegraphic. 


. Massolle, and 
(Germany, 


January 


Moll-Werke Akt.-Ges. 


January 


W. H. Keller. January 10th. (United 


PUBLISHED SPECIFICATIONS, 


The numbers in parentheses sre those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


21918. 


14.778. © Wireless signalling systems.“ British Thomson-Houston Co. 
(General Electric Co.). September llih. 1918. (155.602) 


1919. 

17,2394. “Switchgear for controlling electric motors.” J. A. Hirst and 
Р. S. Brooks. July 10th, 1919. (155,614.) 
M601. ‘ Electrical resistance units," C. С. 
and Co. August 21st, 1919. (155,622.) 
23.098. °° Boxes for electrical apparatus." 
Jones. September 19th, 1919. (155,634.) 
23.190. *' Electric heating of water.” М II. Calvert, September 20th. 
]919. 455.637. 

23,993. Wireless telegraph receivers," E. W. B. Gill. September 22nd, 
1919. (165,642.) 

23.42». "' Electrical indicatore and like apparatus," J. G. Hooper and 
F. R. Hobley. September 23rd. 1919. (155,648.) 

23.876. Electric motor control stems: British. Thoimson-Houston Co. 
(General Ele trie Co.). September эь, 1919. (155.662) 
25. 20. Manufacture of grid resistances.” L, Satchwell. 
1919. 455. GRY.) 

29.617. Teiephone and like circuits.“ Western Electric Co. Western 
Кө Cor November 27th, 1919. (150.698) 


Turner and Abbott, Turner 


Crompton & Co, and M. F. 


October 91st, 


1920. 


1.086. * Electrical connections’ А. FP Caine and Edison Swan Elect 
Co. January 13th, 1920, (155,717.) 

эол. M Apparatus for electric heating of engines of the bot-bulb type onfore 
sane Petters, Ltd., and G. R. Petter. January 24th, 1920. 155.719.) 


8. 35. Current collecting devices for electric traction.“ L. Vallino. 
March th. 1519. 19.171. 
10.168 


ö * Auromatic and semi-automatic telephone seins.“ 
trie Со. 


April Pith, 1919. (141.703 
l1 638. % ef theemienie caje, for preducin^ freauencs harmonics ol 

electric oscillations"? Western Electric Co. April 28th, 1919. (142.474) 
17.003. *' Electric switch.’ J. Beissbarth. January! lat. 1919, (16268 
19,005. „ Electric transformers for use with measuring instruments.“ Cam- 


pagnie pour la Fabrication des Comp! A A 
26th, 1914. (147,047) ompteurs et Materiel d'Usines a Gaz. J 


Western. Flee- 
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"ere A MORE favourable impression will be left on the minds of 


German Industries in 1920 ch die е AED сай 109 : 
Non-Statutory Suppliers... se ee emm + 130 those who peruse the latest official report on the industrial 


IEE Informal Meetings sse see e omo os 180 and economic situation in Germany than that which was 
The Liverpool Inquiry ero шы ee t omo сай 130 created by the report for 1919. At the same time, 
Meaare. Higgs Bros.’ Motor Works (illus.)) + ove 131 it would have been better if the Department of Overseas 


esa vee nar ы of Шо Ate Wel ding, 134 Trade had characterised the present document ав a report 
by J. H. Paterson (illus.) „% „„ for 1920 rather than to have set it forth as dealing with 


Ourrespondence— . ö the situation in December, 1920, because the report contains 

A Generator Problemm 136 very little — if, indeed, anything — appertaining to the 

Rot mE ewe o. 186 final month of last year. | | 
e Lite of Metallie-Hlament Lamps . 136 he report, which has been prepared by Mr. J. W. F. 


The National Joint Board's Procedure Th S РЕ 
Indicating Wattmeter in Remote Position (illus) .- 187 elwall, commercial secretary to the British Embassy, 


Charging Batteries for Motor Car.. + 137 Berlin, assisted by Mr. C. J. Kavanagh, British commercial 
Electricity Supply from Surplus Sources ... “СТ 187 secretary in the occupied territories, Cologne, states that on 
ier Кран ж the M Trades - e d looking back over the past two years ib is impossible nob to 

mU ио i b E EE be struck by the evidence of improvements in all depart- 
The Proposed Engineers’ Club for Londooe2n se — c7 133 ments of public life in 1920, excepting State finance, as 
The Industrial Situation in Germany in 1920... "Dt contrasted with the previous year. In itself this assertion 
Joint Electricity Authorities 140 merely confirms everything which it has been possible to 
= dis Er = me bis UE е E. gather from the German newspapers during the past two 
RAW n we жш 8 150 Pears. The two chief impressions formed by Mr. Thelwall 
kocka and e ae (es се. ы jpg? іп Surveying the country’s activity in 1920 are represented 

„ On Statutory Earthing: Some Criticisms, by В. Lees (con- by the constitution of combines within the country and 

SMD Ban- at tee demam we 1. „ dim аһ uniting whole branche gst тнк Шит 
Nal a) ыу. аж Се Lem озю ме ш 154 aim at uniting whole branches of industry, are said 
Electrons, by Sir W. Bragg (concluded)... о. + с" 156 to be intended to be an alternative to State owner- 
ли ы ш зо em е е Ole тт 157 chip. The problem, however, might have been веб in 
Nair, High- Tension Distribution by Underground 08010... 158 stronger terms, as the combinations are also partly being 


New Electrical Devices, Fittings and Plant illus. eee eed 159 E 7 ы е, Е 2 
New Patenta Applied for, 19211. : = „ 160 promoted to defeat State ownership or socialisation. 


Амым of Published Specifoation ө + 160 Unfortunately poth of the commercial secretaries fall into 
Contrators' Column — == Advertisement page xxvi the error of also applying the word“ syndicates.” to these 
= aan nee 3 financial amalgamations and communities of interests by 
“ELECTRICAL REVIEW.” SUBSCRIPTION BATES. means of an interchange of shares between the companies 
не: concerned. Syndicates are industrial associations of manu- 
UNITED KINGDOM .. .. .. £7 14 8 por ansam. — facturers for the regulation of production and prices, and 
QANADA.. .. .. 7 12 8 do. the members are financially entirely independent of each 
OOLONIAL amd FOREIGN .. «| 2 16 do. other. 


As the report reminds us, the inclination to form com- 


Postage Free. 
sed that the bulk of the coal, 


_ nn binations has so much increa 
VI iron and steel industries will be held by a few groups led 

THE ELE CT RICAL REA EW. by dominant personalities, and while these are perhaps the 
Published every FRIDAY, Prise a most striking on account of size and power, similar organi- 


тм Oldest Weekly Electrical Paper. Established 1878. | gom | па 
96 BE OBTAINED BY idi FROM ANY ар m TOWN ов OOUNTRE, eations аге in existence or in process of formation through- 


FCC Саа ‘LONDON, Е.О. K out the country. Tue old chemical trust, for instance, 

—: ns өнү has beon strengbened end ih. iio тү 
i à ium of t ectri та а 

darc Бано cay елын Inde 8 шашы, М moder- саг айван, and the oil and fat trades 

Abl: „ ааа AEM have formed trusts of their own. Moreover, manufacturing 

‚дейма Bereet. 5 к | New Tonk D. Van Nostrand, 25, Park firms have established connections with companies in Sur 

Albert Street Peter G. Tait, P.O: | р а Boyvean ё Chevillet, 22, Rue countries, either by granting the latter a direct interest 1n 


ваша вооа бав очев. АИ a the German concerns ог by the formation of а company 
Euren ene N. 2.0 Gordon and | PRAT, ЧА. Gordon © Gotoh, abroad in which several German companies participate, 


H, 
Gotch. Manchester Street William Screet Н $ 8 . ; 
Donne, NZ: Gordon & Gotoh, ` Rome Loescher & Со. Corso with the object of ensuring the delivery of raw materials. 
3ондиикввюво, C y Umberto Oe aks Such arrangements have been made in the oil and margarine 
55 Rioni овер с ord: 9. Tait, 278, Gereot industri ith the Dutch, in the electrical and textile 
BETH, &o, Central к fno Street Gordon & Gotch, Pitt Street. indus rles WI t e - a CD, | 
Ltd ews Agency. | qomowro, ONT.: Wm. Dawson & Rons, industries. and in shipping. with the Americans, 10 the 


LACNOR ; ^. Ltd., Manning Chambers ; Gordon ‚ : ios Н . 
ыы Р & Gotch.: and Gotcb 184. Bay. Street rubber industry with the British, and in ores with the 
ELBoURNE: Peter G. Tait, 90, Wile | WELLINGTON, N. Z. Gordon & Goh. French 

dam Street ; Gch Queer at. Е" , А T 

Ham Bireet; Gordon & Gotch, Queen : Cuba Street Turning to the consideration of the export trade, we 


gis orar ric (on Chief Office, London) to be made раан за find emphasis laid on the fact that the country must 


c ae ЧУ concentrate a large part of her energies on developing this 


[129] B 


180 THE ELECTRICAL REVIEW. [Vol.88. No. 2,354, FEBRUARY 4, 1931. 


trade as being one of the most effective means for bringing 
about economic restoration. It is impossible to say how far 
she has been successful, owing to the absence of official 
figures, but the report remarks that all indications go to 
show that the country has lost none of her old skill in 
adapting herself to the requirements of various marketa, 
and in organising and directing her export trade into the 
most profitable channels. No doubt the foreign trade 
would expand even more rapidly if it were not hampered 
by a complicated system of licensing, but despite this, it is 
said that German competition will be found and must be 
reckoned with from South America to Japan, there being 
quite enough neutral and Allied shipping to carry it there. 
As the goods start, with the initial advantage of lower costa 
of production, freight rates do not deprive them of their 
competitive power as compared with goods made in other 
European countries. The subject of coal is discussed at 
some length, and it is concluded that while German industry 
is not abundantly supplied with coal, it is far from being 
annihilated through the lack of it, and the situation is 
improving in so far as the production of coal is concerned. 

The position of the iron and steel industries is dealt with 

at some length by Mr. Kavanagh, who points out that the 
most prominent feature is the rapid progress which has been 
made in extricating the industry from the state of dis- 
organisation which followed the losses of territory and pro- 
ductive works under the Treaty of Peace. After referring 
to the soaring of prices of iron and steel down to April, 
1920, he states that it was not until the Eisenwirtschafts 
Bund (Federation of the Steel Industry) came into opera- 
tion in that month that any sort of stability was visible in 
the market. Quite so, stability in prices under the dicta- 
tion of the Government. The Commercial Secretary, 
however, does not tell us that this so-called self-governing 
federation was forced on the iron and steel makers 
against their will; that it is composed of 70 members, 
of whom only 17 are steel makers, 85 are workmen mem- 
bers, and the remainder are merchants and consumers ; that 
the federation is in reality controled by the workmen 
members and the consumers with the support of the Minister 
for Economic Affairs; that it is & re-introduction of the 
war-time system of compulsory administration for ulterior 
political purposes, and is hampering the development of the 
industry, despite the urgent demands of the steel makers for 
the immediate abolition of this “ self-governing body.“ 

Dealing also with the subject of amalgamations, the 
report remarks that smelters and steel makers are acquiring 
coal interests, and assimilating rolling mills, sheet metal 
works, and shipyards, and mechanical and electrical concerns 
are entering into agreements with iron and steel producers 
with a view to ensuring a sufficient supply of raw materials. 
The resulting combinations in some cases are of considerable 
magnitude, and one case—that of the Siemens-Rhine- 
Elbe-Schuckert Union—has given rise to a concentration 
which controls a capital of 500,000,000 marks, and employs 
200,000 hands. It is also recalled that the A. E. G. 
has concluded a working agreement with the Burbach- 
Eich-Dudelingen Steel Co, Luxemburg, through the 
former’s association with the Felten and Guilleaume Co., 
although this chiefly concerns the supply to the latter of 
semi-finished steel to compensate for the loss of the Stein- 
fort (Luxemburg) Steel Works. In addition, particulars 
are given of other amalgamations, and it is added that 
further fusions are in prospect. The report also deals with 
the mechanical engineering industry, which is referred to 
in another part of the present issue. 

The further parts of the report treat of the chemical 
industry, oils and fate, the textile industry, labour, and the 
cost of living. But apart from the passing references to 
electrical firms already given, and a brief note on electrical 
power stations, we look in vain for any particulars concerning 
the electrical manufacturing industry, while even the ship- 
building industry is dismissed in eight lines. If informa- 
tion respecting these two important industries becomes 
available to persons outside Germany, it should also be at the 
disposal of those residing there ; and it is very unfortunate, 
to say the least, that prominence should be given to certain 
industries to the practical exclusion of others which are 
of importance, at least equal to, if not greater than, that of 
those which combine to swell the volume of the report. 


: Ах idea seems to be germinating that 
Non-Statutory an opening may show itself, sooner or 
Suppliers. later, for some unconsidered trifles to 
be picked up in the way of unauthorised 
distribution of electricity supply. The idea is that when 
the various Joint Electricity Authorities get under way 
there will be transmission lines here and there and every- 
where in a district, and that a discreet Autolycus, dis- 
pensing with any statutory permission or powers, can 
quietly start distribution, purchasing his supply in bulk. 
Being under no restrictions and unhampered by any 
duties or obligations, he foresees a good harvest in this 
form of enterprise. Up to the present, although there 
are a nuniber of non-statutory electric supply companies, 
a natural limit has been placed on them by the fact that 
they have been obliged to provide generating stations 
and so on, with the corresponding increased risk. It was 
felt by the Board of Trade Electric Power Supply Com- 
mittee that it was advisable to give these companies an 
opportunity of regularising themselves at a small cost 
and by an easy statutory procedure, and under the 1919 
Act the Special Order which’ was substituted for the 
more ponderous Provisional Order covers such eventu- 
ality. It is up to the Electricity Commissioners 
therefore to check promptly an extension of irregular 
supply of the kind anticipated; otherwise there 
might crop up a swarm of these pygmy systems of distri- 
bution which would seriously stand in the way of the 
systematic methods ensured by the terms of a statutory 
Order. A statutory undertaker must distribute practi- 
cally to everyone who wishes it, in the given area. A 
non-statutory supplier is not loaded with such public 
duties. Our remarks do not apply to most of the pre- 
sent non-statutory companies, which are indeed giving 
supply to the public in unimpeachable style. But the 
netting of the country with bulk-supply transmission 
lines may entice forth quite a special kind of adventurer, 
who should both in the interests of the public and of the 
industry be peremptorily discouraged. | 


THE informal meetings of the Institu- 
I.E.E. Informal tion are maintaining their high stan- 


Meetings. dard, and establishing their claim to 
become a permanent feature of its pro- 
ceedings. On Monday last an excellent discussion took 


place on Mr. Milne's pet subject—the cheapening of 
electric wiring. This is a matter to which we have pre- 
viously drawn attention as one of urgent importance, 
and it is somewhat to be regretted that the discussions, 
according to the rigid rule of these meetings, are not 
available for publication. This defect, however, is to 
be remedied, as it is proposed to furnish a précis of the 
diseussion to the Press on future occasions, 


GREAT interest has attached to the 
proceedings at the inquiry—the first 
effective inquiry under the 1919 Act, 
for the Bristol one no sooner began 
than it ended for the time—which was held at Liverpool 
last week, The proceedings occupied five days, and were 
adjourned for a month or more. It is clear, therefore, 
that an inquiry of this nature, affecting the complete 
reorganisation of electricity supply in an industrial area 
of the first importance, and the outlay of 4 or 5 millions 
sterling, is a very onerous and protracted undertaking, 
and if later inquiries are equally exhaustive, the Com— 
missioners will have a busy life during the next year or 
two. 

The inquiry revealed the fact that certain autborities 
within the area, both municipal and company, were by 
no means favourably disposed towards co-operation, still 
less towards absorption in the scheme; the Commis- 


The Liverpool 
Inquiry. 


- sioners have no compulsory powers, except the power of 


withholding sanction to extensions of plant, and there- 
fore апу undertaking which chooses to stand out and 
carry on as at present can do so. We hope, however, 
that no such action will be taken as will impair the 
efficieney and success of the Joint Electricity Authority 
which will doubtless be set up. 


VÓ-————— 
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MESSRS. HIGGS BROS. MOTOR WORKS. 


We recently had the pleasure of visiting the works where 
the Biggs motors are made, at the Sand Pits, Birmingham, 


and procuring photographs of their equipment and products. 
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Fie. 2,—ExTERIOR OF WORKS 


This young firm has made good” in a comparatively 
short but strenuous time, and its methods are characterised 
by certain features, particulars of which, we trust, will be 
found interesting. 

Іл the first place, it is worthy of note that Mr. W. F. 
Нісов, the founder of the firm, whilst acquiring knowledge 
and experience ав an apprentice, always kept before his 
mental vision a determination to establish a business of his 
owi—a purpose which, in these days of big concerns, 
requires a good deal of pluck and resolution. In 1912 he 
Conrnenced operations at Balsall Heath, in premises 
rat a 1,500 aq. ft., with a staff whose combined wages 
or the first few weeks amounted*to £4 12s. a week ; the 
rent was £7 108. a quarter, electric power cost £8 a quarter, 
gas £3, and insurance £1 103. a year. With this small 

iuning, he carried on for 12 months—and made a net 
profit of 100 per cent. on his modest capital! From these 
5 res the young manufacturer may draw encourage- 
ment: clearly there is still scope for a small manufacturer, 
ы E that he has the ability and application necessary to 
eun : success. In those days the largest size of motor 
Germ y the firm was rated at 5 h. p.; not only home but also 
ан ап competition had to be faced, and the greatest care was 
Ssary to secure the utmost economy of labour and material. 


Since then, of course, the firm of Higgs Bros. has made 
great strides, and has firmly established its position in the 


national goodwill ; 


but true to the original idea, it has 
grown up entirely on its own founda- 
tion, admitting no outside capital, and 
incurring no debt. Motors are now 
built up to 50 b. p., a limit beyond 
which Mr. Higgs, who controls the 
desigus, will not go, ав the factory equip- 
ment is designed for dealing with a 
maximum weight of one ton. While 
the brisk demand arisingout of the war 
conditions naturally helped the develop- 
ment of the business, the impossibility of 
carrying out extensions had a contrary 
effect, and when the business was trans- 
jerred to the Sand Pits in 1917, it was 
necessary to make the- beat of such 
accommodation as was available; this 
took the shape of two five-storey buildings, 
cut up into some 40 shops, 80 that the 
lay-out is far from ideal. In spite of 
this drawback, the firm has prospered 
in ita new home, but when, as planned, 


Fic. 4.— EXPERIMENTAL SHOP. 


it is able to move to a more convenient building, it will 
be in a position to make further economies in the processes 


of manufacture, 
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As illustrating the progressive policy of the firm, we 
record with much pleasure the fact that in 1917 the metric 
system was substituted for English weights and measures 
throughout. In che ordinary course, new designs were in 
preparation, and these were drawn out entirely in metric 
measures, with the exception of the steel for shafts, which 
could not be obtained in millimetre sizes. Mr. Higgs 
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Fic. 6.—HRAVT MACHINE SHOP. 


derides Ње statement which is constantly made by opponents 
of the system, that the cost of the change is ruinous ; as we 
showed in a series of articles in 1915, this objection is 
imaginary. The decimal metric system is now in use 
throughout the factory, except for screws larger than the 
B.A. sizes (which are already metric), and Messrs. Higgs 
. Bros. would prefer to use the metric screws if they were 
obtainable, regarding the design of the thread as superior 
to the Whitworth type. 

The motors built by the firm are rigidly guaranteed to 
comply in every respect with the British Engineering 
Standards. and with the makers’ specification ; if a customer 
is not satisfied with a machine, it is either made satisfactory 
or replaced by another. On January 18, 1921, we were 
informed, prices were reduced not only оп new orders, but 
also to an equal amount on those in course of execution. 

The firm objecta to а maximum temperature exceeding 
200° F. in any part of a machine, and while it recognises 
the necessity of rating a machine up to the maximum safe 
load, it regards reliability as the supreme consideration, to 
which all others must give way. For this reason, the first 
machine of а new design is built with thermo-electric 
temperature indicators incorporated in ite structure; by 
this means precise information as to its proper rating is 
obtained, and it is certain that repetitions of the same 
design will give the same resulta. 

The motors are built for d.c. and two or three-phase a.c., 
in two types “ protected," and “enclosed ventilated "— 

and are suitable for most applications in mills, factories, 
&c. No variation from the standard designs is permitted ; 


if a special machine is asked for, a standard machine is 
offered that will do the work with reliability. АП the 
motors are fitted with ball bearings, which enable small 
clearances to be safely employed, resulting in high efficiency 


and high power factor. 


Messrs. Higgs Bros. have never had any trouble with 
their workmen, even when strikes have been in progress 
elsewhere ; their policy is to pay good wages, treat the men 
well, and to take a real interest in their welfare. Amongst 
the amenities which they have provided are a works canteen, 
football field, and rifle range, and the sports club is a 
popular institution. The authority of the foremen is safe- 
guarded by ing all communications with the men 
through their hands, but, at the ваше time, direct contact 
with the men is maintained, the foreman being a party to 
all interviews. 

Piecework is in force throughout the works, but is not 
favoured by the firm ; when conditions permit of it, the 
„conveyer system will be adopted, with high, but fixed, 
wages. An efficient organisation to keep every man 
supplied with work is considered essential to economical 
production, and punctuality in the highest offices is 
obligatory, for the sake of example. 

The great majority of the machines sold are supplied 
direct from stock, there being usually from 400 to 500 finished 
motors in stock, and 1,000 in course of manufacture. An 
elaborate system of stock-cards is in use, which ensures 
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Ес. 8.—WiNDING SHOP. 


that, say, six machines of a certain size are always in stock ; 
when that limit is reached, a batch of six more is put on 


order. А system of keeping monthly records in the form of 


curve diagrams is also employed, giving minutely detailed 
information on a wide range of subjects, such as manufactur- 
ing costs, wages, insulation failures, &c.—the set of curves 
numbering upwards of 30, and being always kept up to date. 


The method adopted for controlling designs is of interest. 
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Тһе structural details of a particular design are fixed, after 
due investigation and experiment, by Mr. W. F. Higgs, but 
the windings have to be varied to suit“ the infinite variety ” 
of voltages and frequencies enjoyed by the long-suffering 
consumers in this country. A folder is set apart for one 
standard mechanical design, the whole of the details of 
which are invariable; this folder contains a series of 
design sheets recording the data corresponding with 


the different windings used with that particular carcase. 


Fig. 9.—Test Коом, 


The drawings are prepared in accordance with a uniform 
system which has been developed to a high degree 
of perfection, each detail having a standard sheet to itself, 
showing only those dimensions with which the shop is 
concerned ; moreover, on corresponding drawings of the 
same detail, but of different sizes, the lettering, and even 
the positions of the lettering and dimension lines, &c., 
аге identical, except in respect of the dimension figures 
themselves. Every item without exception that is required 
fora machine is entered on the list of material for that 
machine, and no machine is allowed to go into stock until 
it i$ complete to the last screw. 

The stock is divided into three classes: — (1) single 
component parts; (2) assemblies of components ; and (3) 
complete machines. In every case orders are put through 
in batches, the number of items included depending upon 
the size and nature of the particular part, but never being 
less than six. Taking, for example, a batch of six steel 
shafts: the batch is started on its course, accompanied by 
a card containing particulars regarding the order, the 
number of operations and the time allowed for each opera- 
tion, and other necessary data; provision is made for 
recording the inspection of the part at appropriate stages, 
and the batch is not accepted in the stores unless every item 
is present and completed. Even spoiled work has to remain 
with the order up to the final inspection and arrival at the 
stores, во that no scrap accumulates in the shops, and no 
part is ever lost. Cast-iron yokes, which are at present 
purchased in batches of 20 to 50, are received into the 
“rough castings store,” which is a buffer between the 
delivery office and the workshop, and each batch is controlled 
by a stock card, so that the precise quantity available 1s 
always on record. 

Figs. 1 and 3 show the chief assembled components of 
standard a.c. and d.c. motors. The d.c. machine has a cast- 
iron yoke with mild steel poles and interpoles cast in place ; 
all machines above } b. p. are provided with interpoles, and 
every machine is capable of a speed variation of 100 per 
cent, by field control. The ball bearings are of the same 
size at both ends of the shaft, and the machines are 
reversible without moving the brushes, commatation being 
onthe neutral point. There are no loose e 
inside the machine, stiff wires being used, with soldere | 
joints. The poles are provided with laminated shoes, wes 
the coils are wound with enamelled wire, taped with ber 
tape, and labelled with a stamped metal number disk whic 
enables a user to be supplied with an exact duplicate in ys 
of need. The motor is thoroughly ventilated by а fan 


attached to the armature. The terminals are housed in a 
compartment in the top of the yoke, which is covered with 
a. c.i. box containing spare brushes and springs, running 
instructions, a lubricator, and enough grease to last for two 
years—the use of the right kind of grease being essential 
to the success of ball bearings. The d.c. machine is dis- 
patched from the works bolted to a couple of battens, with- 
out а crate, a method which has proved both satisfactory 


and economical (for this reason the lubricator above- 


mentioned is put into the box for safety in transit). 

The brush gear is of particular interest: the arms are 
fixed to the rocker by an ingenious coned joint, which 
ensures permanent rigidity, and the brush-holder box ів a 
die-stamping of metal having a tensile strength of 33 tons 
per sq. in. and an elongation of 15 per cent. Morganite 
Link 1 brushes are used. 

In the a.c. motor the outside of the stator laminations is 
exposed to the air; the stator is wound with formed coils, 
of wire enamelled and single-co:ton-covered in the small sizes, 
d.c.c. in the larger. The enamel coating stands a pressure 
of 2,800 V between adjacent layers. The interior of the 
stator, and the exterior of the rotor, are ground, so that a 
very fine clearance is practicable, the size of which is known 
with certeinty to 10 per cent. 

The rotors are always wound three-phase, and provided 
with two radial slip-rings, the shaft providing the third 
contact. А simple but effective short-circuiting gear is 
used. Squirrel-cage rotors are built on the system 
described in our issue of May 14th, 1920, with flat, copper 
bars, twisted at the ends во as to form a cylinder, and welded 
together, making a sound but inexpensive job. 

We give herewith a number of views taken in the work- 
shops. The firm is self-contained as far as possible, and 
intends eventually to have its own foundry. Core lamina- 
tions are stamped on the premises, and coated with 
insulating paint by spraying. Die stampings are used for 
couplings, brush boxes, &с. All shafts are ground to a 
finish, and the machined parta are made completely inter- 
changeable with the aid of gauges. The bases of castings 
are faced in the lathe, not planed. All jigs, tools, and gauges 
are made on the premises. Several single-purpose machine 
tools, designed and built by the firm, are installed. Pulleys 
are made on novel lines, the face being finished in one cut. 
The variety of parte stocked is kept down to the minimum ; 
for example, 17 different screws suffice for the whole range 
of 32 standard machines, from } to 50 h. p. | 

Every machine is tested on load for three hours, flashed 
five times, and certified by the head of the testing depart- 


FIG. 10.—FiNisHED MOTOR STORE. 


ment, which is equipped with means for carrying out tests 
at any frequency from 25 to 60 cycles, and any pressure up 
to 8,000 V. О 

In concluding this brief sketch of the firm’s activities, 
we desire to express our appreciation of the cordial recep- 
tion accorded us by Mr. W. F. Higgs, A. M. I. E. E., and his 
partner, Capt. C. Higgs, M. C., R. E., on the occasion of our 
visit. Messrs. Higgs Brothers cast their name on every 
machine that they build, with pardonable pride—for it is 
the mark of a machine which can be depended upon to do 
all that is claimed for it. 
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EDISWAN JUNCTION BOXES. 


AMONGST the various difficulties with which electricity supply 
engineers have had to contend during the last few years has 
been the slow production of junction boxes. Bad as the posi- 
tion was for obtaining deliveries during the war, the supply 
undertaking could feel that it had other reasons as well, backed 
by the approval of the Government and public, for the exer- 
cise of deliberation and selection in extensions of networks and 
the connecting-up of new consumers. Since the Armistice, 
hundreds of new consumers have been clamouring for connec- 
tion, but the supply of straight-through and terminal boxes 
for the new mains, and service boxes and house-service cut-outs 
for new consumers, lagged months behind the demand. 
Arrears accumulated during the moulders’ strike, and now, 


exposing the middle conductor—and it will be found a conveni- 
ence that the castings of these boxes are made to be inter- 
changeable with those for use on ordinary two-conductor con- 
centric cables. The boxes for services from the inner and neu- 
tral conductors of а triple concentric cable are larger, as the 
middle concentric conductor has to be cut in order to bare the 
inner one, and sufficient length has to be provided for the 
fitting to re-connect it. 

In its terminal boxes the Ediswan Co. has adopted the wiping 
gland in preference to the compound gland. The former, 
Although it may involve the exercise’ of a little more skill in 
htting-up the box, always presents a neater appearance, en- 
sures good bonding, and eliminates the drippiness and sticki- 


Fie. 1.—HovusE-sERVICE Box FOR 3-CORE CABLE. 


although foundries are gradually making up for lost time, 
cable deliveries are also appreciably better, and the demand for 
junction boxes is likely to show little sign: of abatement. 

In these cire -nstances, it is not surprising that the Edison 
Swan F..ctric Co., Ltd., whose cable department has developed 
as rapidly in the output of main cables as in the supply of 
cables for house wiring, should have decided to commence the 
manufacture of junction boxes at the Ponders End Works. 

The Ediswan boxes, while following the lines which have 
been found most suitable for normal conditions in general 
practice, possess some interesting features in technical detail. 
Fig. 1 illustrates the three-core service box, a feature of which 
is that, while there is ample room for making connections, and 
good clearance between the conductors themselves and the wall 
of the box, the amount of compound required for filling is re- 
duced to a minimum. This point will be particularly appre- 
ciated by engineers in charge of large networks, on which the 
expenditure on box compound is a serious item. It will he 
seen by the illustrations that the compound gland type has 
been adopted, and that the uncertainty of proper bonding be- 
iween the lead of the cable and the box, occurring in some 


1 4 


Earthing Strip 


Fie. 2.— HovsE-sERvICE Box ron TRIPLE-CONCENTRIC (MIDDLE 
AND NEUTRAL) OR CONCENTRIC CABLE. 


designs, is eliminated by а tinned copper earthing strip at 
each way, which is sweated to the cable and screwed down 
against a machined surface on the box itself. Another point, 
which will meet with the approval of the practical mains engi- 
neer, is the thickness of the lugs. Many engineers know to 
their cost the trouble from breakages of lugs in the earlier 
designs of junction boxes. 

Fiz. 2 shows the desitn of one of the service boxes for use 
on trinte concentric distributora the one for taking a service 
from the middle concentric conductor and the neutral without 


ness which is frequently in evidenee when a compound gland 
is used in a vertical position. The company has departed 
from the usual practice of screwing the wiping gland into a 
thread cut in the two halves of the box. With a screwed-in 
wiping gland, it is virtually impossible to have a perfect joint 
both between the two halves of the box from top to bottom 
and between the gland and the box. If one is sufficiently 
tight, the other is apt to be too loose. In the Ediswan pat- 
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Fic. 3.--p.r. HovsgE-sERvIiCE CUT-OUT WITH SFALING CHAMBER 
(OPEN). 


tern, the brass wiping gland has a wide flange which is bolted 
to a machined surface on the lower end of the box. The bond- 
ing is thus perfect, and at the same time the two halves of the 
box can be bolted tightly together and the compound poured in 
at a high temperature without any risk of its leaking. Separate 
bushes are provided for each of the tails. which have a straight 
vertical run, making short-circuiting absolutely impossible. 
The Ediswan Company has issued an illustrated list of its 
low-pressure boxes, in which these and other patterns are 
described in detail. A feature of this catalogue is a list of & 
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dozen sizes of plain cast-iron cases with iron covers with a 
list of extras for tapped bosses for conduits, wiping glands, 
sealing glands, packing glands, and filling plugs to make them 
adaptable to any purpose for which special boxes are required. 

Together with the above list, a separate catalogue of house- 
service cut-outs has been brought out. This includes a neat 
pattern of combined double-pole cut-out and sealing chamber 
which should entirely remove the prejudice against placing the 
fuses of both poles in one case. As is seen by the illustration 
(fig. 3), the cover opens downwards. The fuses are of the 
well-known Ediswan Home Office pattern, separated by an in- 
sulating fillet, and accidental short-circuiting or earthing is 
virtually impossible. The cable can be led in either at the 


Tic. 4—Service Fuse BOARD WITH S. p. FUSES AND SEALING 
CHAMBER. 


bottom or either side, as three blank bushes are provided. A 
zimilar design is adopted for the triple-pole cut-out, two pat- 
terns being made, one with three fuses for 3-phase services 
and the other with a_link instead of a fuse in the middle for 
-wire d.c, services. E 

For those who still prefer to employ single-pole fuses, a well- 
fitting and substantial sealing chamber (shown in fig. 4) has 
been brought out. In this there is а separate bush for each 
Dole, and attention has been paid to a proper fit between 
the two halves. Ironclad house service switches, single-pole 

ome Office pattern cut-outs, and house service panel boards 
are also included in this list. 


CHEMICAL AND METALLURGICAL ASPECTS 
OF ELECTRIC ARC WELDING. 


By J. Н. PATERSON, P. Sc., F.I.C. 


(Abstract of paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS, LIVERPOOL SUB-CENTRE of the NoRTH-WESTERN 
CENTRE.) 


IN this paper the author gives some account of the probable 
chemical N of the metal which is filled into a weld 
made by the iron process, and of the variations 1n пшпш, 
ture which are produced. The carbon content of the meta 
can be neglected, as it is usually very low, and is not а 
dominant factor. TN EP the 

Аз а weld is made in.an atmosphere rich in oxy ean ac 
deposited metal should contain oxides of iron, but ana "n i 
shows that in addition considerable quantities of iron nitri p 
are also produced. The quantities of oxygen and vns 
to be found in a weld metal may be gauged from the follow- 
Ing curves (fig. 1). : 

The end in the quantity of oxygen Su d vede 
in the current strength is noteworthy, and is pro а M h 
about by the greater fluidity of Ше metal р = of the 
current strengths owing to the general ae de rerent 
weld being higher. This gives the globules of ох! | d Avere 
time to coalesce and come to the surface of the we 
they form a slag. | : i 

Whether any of the oxide present in the, dur d e 
solution in the iron or not is a debatable point. ce of quan- 
acopic examination of any weld shows the presen ably Шоп 
ities of small threads and globules of slag (pro 


oxides of various kinds), but whether the iron itself dissolves 
uny iron oxides while fluid is not very clear. The necessity 
for knowing something definite on this point is due to Ше 
fact that if the molten iron dissolves iron oxide while fluid 
und then allows of its complete or partial separation during 
cooling, serious disturbance of the mechanical properties of 
the iron may be expected: If, on the other hand, the oxide 
does not dissolve, then the iron oxide present will be very 
like the slag present in wrought iron or cast steel, it will 
only act as a diluent to the good metal surrounding it. 

Dr. Rosenheim is of the opinion that ferrous oxide is in- 
soluble in iron, and points out the notable constancy ot the 
melting point of pure iron by various investigators as strongly 
supporting this idea. Messrs. Rawdon, Groesbeck, and Jordan, 
in а recently published paper, give an account of work done 
by them in the laboratories of the U.S.A. Bureau of Standards 
on weld metal, in the course of which they found that, on 
heating а piece of weld metal in vacuo for six hours at 
1,000 deg. C., the globules of iron oxide coalesced into larger 
particles. If it is assumed that the globules are iron oxide 
then the migration of the particles can only be assumed to 
have been caused by the solution and subsequent redeposition 
of the iron oxide in the surrounding iron. Other investigators 
have failed to find any movement of iron oxide inclusions in 
cases where the inclusions were known to be iron oxide only. 
Numerous experiments, most of them not very convincing, 
have been done to show the effect of nitrogen on the mechani- 
cal strength of steel, and as a result, quite а number of 
metallurgists are agreed that more than .01 or .02 per cent. 
of nitrogen in steel is dangerous. Ав weld metal contains 
normally from eight to ten times these quantities it may be 
assumed that, if their theories hold good, the metal produced 
in electric welding owes all its weaknesses to the nitrogen 
content. | 

The presence of all this nitrogen is a matter of considerable 
interest as iron in the molten condition is barely affected by 
it. Andrew, by heating iron for long periods in an atmosphere 
of nitrogen at high temperatures, succeeded in producing 
alloys of iron and nitrogen containing 0.3 per cent. of the 
latter element. As weld metal is only hot for a few moments, 
this cannot explain the production of 0.15 to 0.16 per cent. 
of nitrogen in weld metal. 

In 1911, R. J. Strutt showed that under the influence of a 
high-pressure discharge nitrogen became chemically active, 
and would rapidly combine with metals such as sodium, mag- 
nesium, and calcium at ordinary temperatures. Later Koenig 
and Elod showed that active nitrogen was produced when the 
gas was drawn through a d.c. carbon arc, and it would appear 
probable that the high proportions of nitrides present in weld 
metal are due to the existence of this very active form of 
nitrogen in welds produced by the carbon-arc process, and 
also 1n steel melted in the electric furnace, which shows that 
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either the carbon monoxide produced in the arc exercises 
some protective influence on the weld, or that some otber not 
fully understood phenomena are produced. . | 

The methods for the determination of nitrogen in metal 
are faulty, because one cannot be sure that in any given 
specimen the determined nitrogen is all the nitrogen the metal 
really contains. The author has pointed out that when weld 
metal is heated in hydrogen a certain amount of the nitrogen 
is given off as ammonia, a certain amount is given off as 
apparently uncombined nitrogen, and a certain proportion 
remains in the metal. In one case, for instance, a "E ms 
containing 0.095 per cent. of ntirogen when heated for n Y 
minutes in a current of hydrogen, gave off 30.5 per cen n 
the element as ammonia, and the residue on analysis sii 
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contained 23.1 per cent., showing that 46.4 per cent. bad 
eseaped as uncombined nitrogen. 

. Rawdon and his collaborators found that specimens heated 
in vacuo lose nitrogen to the extent of about 50 per cent. 
As, however, their metallographic researches do not coincide 
with this loss, they suggest that the ordinary methods of 
analysis only. determine the nitride nitrogen, and that the 
quantity apparently eliminated on heating has really been 
converted into another form which is unattacked by the 
reagents used. This 1s а very improbable explanation, especi- 
ally in the light of the author's results, but the fact remains 
that a large field for interesting and informative research 
opens up in connection with the presence of both oxygen 
‚апд nitrogen in steel. It is hoped by making specimens of 
weld metal in which nitrogen cannot possibly exist, by making 
welds in nitrogen perfectly free from oxygen, and by the 
study of these welds, that definite conclusions will be ar- 
rived at. 


CORRESPONDENCE. 
Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Corre should forward their communi- 


cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession, 


A Generator Problem. 


I have followed '" Wireman's " trouble for the past few 
weeks. I should like to try and help him, as I had the same 
trouble last June. I tried reversing the shunt, then the 
armature; then J tried exciting one of the. shunt coils off a 
d00-volt circuit with a set of lumps in circuit with the one 
shunt coil, and coupled up the other three coils across the 
armature, and it would generate quite all right. The only 
method that worked satisfactorily and overcame the trouble 
was to couple a wire through a switch so as to short-circuit 
two of the shunt coils, leaving only two of the four coils 
across the armature until the voltage rose, say, to 900 volts; 
then to switch off the short-circuit and leave the four coils 
in series. 

Wm. John. 

Crynant. 

January 20th, 1921, 


It is evident from the particulars given in your issue of 
December 17th, 1920, that the machine in question is intended 
for separate excitation, as, if 480 V Mere applied to coils 
wound for 60 V, they would promptly burn out. 

I would suggest that Wireman " should test the field cur- 
rent passed by the motor and compare this with that passed by 
the generator with all field resistance cut out. He will in all 
probability tind that it is exactly, or approximately, the same. 
lf such is the case, it clearly proves my contention re separate 

excitation. 

With reference to the series winding, if this is on the main 
poles it should be connected in opposition to the muin excita- 
tion, the reason being that this has the effect of reducing the 
amount of current flowing during the striking of the arc, and 
also contributes greatly to economy in current by reducing to 
a great extent the aniount of series resistance needed in the 
arc circuit. 

I should further like to point out that the reason for adopt- 
ing separate excitation is that if the machine be self-exciting, 
it is possible for the series coils to overcome the shunt coils 
and destroy the excitation of the machine, if the are is not 
struck quickly, and with plenty of series resistance in circuit. 

I have been able on several occasions, by careful regulation 
of the excitation. to obtain a balance between the series and 
shunt coils and maintain a steady are without the aid of any 
series resistance in the are circuit. 

Frank S. Rumball. 

Luton, January 29th, 199]. 
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Shop Displays. 

In common with many of your readers, I have read the 
correspondence under the above heading with interest. 
mingled with mixed impressions of disappointment and hope. 

| dislike unidentified letters, which savour of lack of 
courage, and also deplore the vituperative tone of Mr. Tate's 
replies. It is also unfortunate that Mr. Cohen should endea- 
vour to redress bis grievances through the hospitality of your 
columns, seeing that more constitutional methods were avail- 
able. We all have cause for complaint, and Mr. Cohen should 
memorise the lines of Seneca which read: “ Let no man pre- 
sume to give advice to others that has not first given good 
counsel to himself.’ 

As a meinber of the E.C.A. I have for many vears been 
known us the Opposition," and also by the much respected 
Mr. Cash as the Gadfly.’ Why? Because I endeavour. to 
stimulate those Silent and sluggish members who are content 
to let others overburden themselves with duties whilst they— 
the silent ones—refuse to give support by attending meetings, 
being content to pose as injured and ignored. 

To ^" Retailer © and others I beg to give a few lines of 
advice: Primarily, they are certainly unaware of the dith- 


culties confronting them in their endeavour to found an 
organisation which will create their ideals. Secondly, they 
ure neglecting the excellent prospect of success and are re- 
taining the sand but washing away the gold. I will be more 
explicit. 

Let from 40 to 50 disappointed contractors, &c., who are 
legitimately entitled to membership, immediately join the 
E.C.A. Following this they must resolve to attend the forth- 
coming annual meetings. [f they will do so they will have 
the opportunity of electing whomsoever they desire to repre- 
sent their interests. They can remove from oftice those who 
are supposed to run the Association in their own interests, and 
in consequence will hold the reins and thereby be able to 
demonstrate their capability to create a strong representative 
and co-ordinate body. I hope they anticipate the magnitude 
of their responsibilities when the, get the powers. Personal 
acquaintance 1s very educational at times. 

In conclusion, your correspondence does not indicate the 
geographical source of complaint. Therefore I wish to in- 
dicate that although London seems so badly served, the 
numerous branches throughout the kingdom are seemingly 
happy and well catered for. 


London, N. 1. 
January 31st, 1931. 


W. Ellerd:Styles. 


The Life of Metallic-filament Lamps. 


Several times recently I have been called upon to quote a 
price per annum for the maintenance of electric light instal- 
lations, and, naturally, 1 have been very interested in the 
correspondence in your columns on the above subject. 

Referring to the letter trom “J. W. Н.” in your issue of 
the 28th inst., in which he says: " Generally speaking, the 
average life is about 200 hours for ordinary metal lamps, and 
100 hours. for hulf-watt types, 1 should be glad to know how 
“J. W. H.“ arrived at these figures, which, of course, must 
only be approximate, and to my mind are quite true with the 
lamps of the present-day standard of manufacture. 

Таке, for example, an Installation of 100 ordinary metal- 
filament lamps and one of 100 °° half-watt ' lamps. in each case 
working on, say, 200 volts constant pressure, and assuming 
that the lamps are not subjected in any way to-mechanical 
stress or shock, could J. W. H.“ suggest a figure for average 
life in each of the cases Just given as examples? I should be 
very interested to hear his opinion. 

Referring to the so-called half-watt " lamps, which I am 
glad to say are now beginning to be called gastilled lamps by 
many, I have found when dealing with installations operating 
on a voltage of 200, that to install, in place of 200-volt lamps, 
lamps rated at 210 volts gives a considerably longer life to tho 
lamps, and also the loss of candle power is not appreciable. 


Maintenance. 
January 2th, 1921. 


I have followed with interest recent correspondence ap— 
pearing in the ELECTRICAL. Review on the above subject. 

To my mind, the solution is not to reduce costs to take 
account of replacements, for that. surely, would tend to lower 
rather than raise the quality of lamps at the present time. 

It is common knowledge that we have standard prices for 
metallic-filament lamps, and it is also the feeling of con- 
summers that prices are on the high side. "Therefore, as Mr. 
Aish suggests, if high prices are to remain, insistence should 
be placed upon an equally high standard of quality, thus 
prolonging the life of a lamp. 

Many things enter into the hfe of a drawn-wire lamp, and 
one of the most important factors is the quality of the tung- 
sten wire used in its manufacture. The quality of tungsten 
wire depends to a large extent on the way in which it 15 
drawn, and, as a supplier of diamond dies, 1 know that a 
very great deal depends on the quality of the diamond die 
used. A really good diamond (not bort) die is comparatively 
expensive, but its apparent high cost is more than com- 
pensated by the long life and efficient service of the product. 
This statement applies not only to the drawing of tungsten 
wire for the manufacture of incandescent lamps, but also to 
the drawing of copper. wire which enters so much into tlie 
electrical industry. 

Filieres. 
January Hth, 1921. 
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The National Joint Board's Procedure. 

1 am desired by the employers! side of the No. 6 District 
Joint Board to send you the following resolution which was 
unanimously. passed by them at their first meeting, and subse- 
quently confirmed by a full meeting of the Board held Novem- 
ber 22nd, 1920 :— 

That a recommendation be sent to the National Joint 
Board requesting that all future questions of conditions of 
employment or remuneration and other vital matters be re- 
ferred to the various District Joint Boards for their con- 
sideration before definite decisions are reached.” 

As will be seen this resolution lays bare the root origin of 
the sore Which ultunately festered and culminated in the еш- 
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ployers finding themselves menaced with a situation which, 
to put it mildly, would not admit of temporising. 

Had the above resolution been incorporated in the con- 
stitution of the National Joint Board, such an impasse would 
have been avoided and a considerable amount of * mud- 
slinging ” saved. This resolution was submitted to the chair- 
man of the Conference of Employers on January 7th, but he 
refused to accept it, as it had not appeared on the agenda, 
and he suggested that it should be о to the notice 
of the re-formed Board. As is probably well known, the possi- 
bility of a new National Board being created has not matured, 
and is not likely to mature, and it is still within the bounds 
of possibility that the employers will have slung at them 
demands quite as exorbitant if not more so than the recent 
recommendations which have caused such an outburst of feel- 
ing during the last few months. 


respectfully submit that all schedules of salaries and work- | 


ing conditions should be considered by the District Boards 
before the final mandate is issued by the National Board (as 
is done in the case of the Industrial Councils). If this were 
the procedure, the District Boards would then be in a position 
{о recommend to the undertakings covered by their areas the 
acceptance of the eventual findings of the national body. At 
the moment those District Boards which are set up have to 
presa for adoption recommendations, which conscientiously 
they are ashamed to put forward and only do so in order to 
justify their existence. The No. 6 District Board would be 
lad to have the views of other Boards, and perhaps a united 
dem may with tactful handling secure the adoption by the 
National Joint Board of the above or a stronger resolution in 
its constitution. , 

(Alderman) А. A. Senington, 
Chairman of No. 6 (West of England) 
District Board. 


Bristol. | 
January 31st, 1921. 


Indicating Wattmeter in Remote Position. 
. We notice a letter from '' Inquirer " under the above title 
in your current issue. | 

Às we understand the problem, it is required to indicate 
at the point А the power taken by stations А and c. This 
can readily be done by means of & current transformer (cT) 
installed on the incoming cable at sub-station c and connected 
by pilot leads with the indicating wattmeter (w) at station a, 
as shown 1n the accompanying figure. 

In order to make it possible to use pilot leads of small 
section, the secondary current of the current transformer 
should be а fraction of an ampere in place of the usual 
9 amperes. | 
It is unnecessary to run potential leads between the stations, 
since the line voltage at a can be utilised to excite the poten- 


STATION 8 
STATION А | 

tial windings of the wattmeter. The potential connections 
have been omitted from the figure, for the sake of clearness. 

We have assumed that the load can be regarded as balanced. 
If this is not the case, two current transformers should be 
Installed and three pilot leads will be necessary. . 

f your correspondent cares to communicate with us, we 
would go into the scheme in detail, which is not possible with- 
out trespassing unduly upon your valuable space. 

Everett, Edgcumbe & Co., Ltd. 

Hendon. 

January 31st, 1921. 
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Charging Batteries for Motor Cars. 

With regard to the letter from Messrs. Rootes, Ltd., under 
the heading Charging Batteries for Motor Cars, in your 
issue of the 28th inst., I understand Messrs. The Igranic Elec- 
tric Co., of Bedford, manufacture the apparatus sought by 
Messrs. Rootes, their leaflet No. 780 of December, 1918, deal- 
m it a n : 

кашка Marshall Tate. 


London, 
January 31st, 1921. 
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Electricity Supply from Surplus Sources. 


‚ Ве your note on my letter under the above beading in your 
issue c! the 14th iasi., I realise that there are vested d 
to be considered and difficulties to be overcome, but t 8 e 

Dot be impossible to achieve at least something оп the lines 


have suggested. As a matter of fact, it is not infrequently 
done. The public supply corporations, when they. get into a 


tight place, are glad to avail themselves of any surplus energy 
which a large works in the district may have available, as 
in this district at the present time. Also, it is done in the 
Unted States. In a recent issue of an American technical 
Jourual, in an article on Power for Industrial Plants, it 
was stated that works having large demands for low-pressure 
steam were producing more power than needed for their 
own uses, and selling the excess to power or other companies.“ 
Elsewhere in the saine article it is stated that: In some 
particular kinds of business, like a woollen mill, dye house, 
bleachery, soap factory, sugar refinery, &c., energy can be 
produced at rates at which it is practically impossible for 
the central power plant to compete.” 

But in the States they are accustomed to do things that 
we consider impossible. For instance, they supply steam or 
hot water tor heating from the central supply stations, thereby 
saving at least some of the really ghastly waste involved in 
discarding 60 per cent. of the heat of the fuel with the 
cooling water. I cannot think that any system involving such 
а waste can be the last word in power generation. When 
things are wrong, as а rule it is the system and not Ше 
individual which is at fault. If a system could be arranged 
which would foster these small supplies of euergy (large in 
the aggregate) by making it worth while for the individual 
to study them, things would alter. I know of а large works 
requiring a good deal of power, so much that the canal arra 
becomes unduly heated by the heat discarded with the 
cooling water, thereby impairing the vacuum and incressing 
the coal consumption. On the other side of the canal there 
is a jam factory. How much better it would be if, instead of 
using the exhaust steam to boil the water in the canal, it 
were used, or part of it, for boiling the jam. 

Again. in the same power house, there is 500 kW of plant 
standing idle, whilst elsewhere in the same town other works 
cannot bé supplied because the plant at the Corporation 
electricity works is overloaded, and the Government will not 


' sanction. further outlay. It has been suggested that the 


various works in the town should provide the money for 
the extensions, but it would be better if by adopting some 
such system as [ have sugyested, the works were to supply 
the power, or part of it. 

It may be objected that it could not be done at the price, 
but if it 18 being done in the case of some works, why not 
in others.? It must be borne in mind that it is only the 
surplus power that is in question, and it would cost very 
little more than the fuel, and perhaps an extra stoker or 
two, to run the stand-by plant, and so the extra electricity 
could be developed av а very cheap rate. By linking up a 
number of works, as they would be if allowed to feed into 
the mains, it would not matter if the supply from one or 
two of the works were cut off, as the average would be 
maintained. Moreover, most of the works would be working 
the usual hours, so that the extra supply from the works 
would come on and go off just when it was most convenient 
for it to do so. I cannot help thinking that there is a greater 
possibility of obtaining cheap power by co-ordinating existing 
sources than by studying water power in England, and that it 
would be better worth while for а Government Commission 
to loox into. 

Albert Charles Pain, M. I. Mech. E. 
Birmingham. 
January 9Ath, 1921. 


German Competition in the Electrical Trades. 


In this matter surely the essential thing is whether Ger- 
many is better qualified for manufacturing than Britain. On 
this point the most essential factor is coal production, and in 
this Britain is better off than Germany; in fact. the largest 
single item of our exports to Germany was coal in pre-war 
days. 

This country produced six tons per head per annum; Ger- 
many only three tons per head. Yet in 1913 Germany sent 
us £56,000,000 of manufactures and we sent only £27,000,000 
to them. 

In pre-war days we exported enough coal to create employ- 
ment for 5,000,000 persons, that is. about 75,000,000 tons. The 
10.000.000 persons employed at home requiring about 
150,000,000 tons of coal to keep them employed. Germany 
exported very little coal—her coal exports were in the form of 
coal dust and clay. M ‚ 

Is it not remarkable that Free Trade Britain exported twice 
as much coal as all other countries together? Was it not a 
case of selling our birthright? Surely Esau ought to be our 
patron saint ! | 

Our imports of manufactures were paid for by exnorts of 
coal, and we learn now that our foreign trade depends upon 
coal exports. In bulk, 84 per cent. of our exports were coal! 
Yet Germanv exported more goods than we to protected rivals 
without sending them much coal! 

On other points our policy seemed to be radically wrong. 
The three factors in wealth production are capital, labour and 
raw material. We exported all three in vast quantities. 

In 1913 and previous years, Britishers invested less than 
£50.000.000 in home companies, but four times as much 
abroad. The rate of emigration was 250.000 a year for {еч 
vears. Yet the country could spare 80.000.000 tons of coal—a 


raw material that should attract all other kinds of raw 


material to itself! | ` 
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Imports of food should be paid for by exports of manu- 
factures, and were paid for so far as regards Empire trade. 

How different our trade with our four rivals—America, Ger- 
many, France and Belgium. In 1913 we purchased £208,000,000 
of food and manufactures from them, and they only bought 
484, 000.000 in return for these goods. 

These facts prove that Free Trade was & disastrous mistake, 
because it hindered production by driving capital abroad. 


E. Wright. 
London. 
January Ath, 1921. 


Cost Sheets. 


. With reference to Mr. J. Н. Whyman’s letter in your last 
issue re my article on Costing, I quite agree with him 
that costing to be of practical use must give as much detail 


a8 ible. 

The generation cost sheet, fig. 5, did not show great detail 
(only the B.o.T. headings), but it will be seen by reference to 
the time card, fg. 2, that 12 headings appear under the item 
Engines and Boilers,“ and this can be applied to stores 
sheets and all other items, also to the cost sheets. 

A great deal depends on the size of the station, &c., as to 
the lay-out of a costing system, and I trust Mr. Whyman will 
see that owing to a desire to save space my article dealt more 
with minimum requirements than maximum. 

А. Clegg. 


Dewsbury. 
January 91st, 1921. 


LEGAL. 


NORTON v. ELECTROLITE, LTD. 
(TRAVELLER'S NOTICE.) 


IN the Mayor's and City of London Court, on January 25th, 
an action was brought by Mr. Н. F. Norton, commercial 
traveller, against Electrolite, Ltd., of Gresham Street, E.C., to 
recover £50 as damages for breach of contract of employment. 
Defendants raised a counter-claim for 489, and admitted 
owing plaintiff £34 subject to the counter-claim. 

Plaintiffs case was that the defendant company engaged 
him after being а salesman in their service, to become a com- 
mercial traveller, and travel various districts for them in 
Oxford, Kent, Portsmouth, Birmingham, &c. Не was to get 
orders for electric lamps, gas mantles, globes, chimneys, and 
everything needed in the lighting world. He began to work 
for them in July, 1916, at а salary of 30s. а week, and he 
was to have 24 per cent. commission on the first £50 worth 
of orders taken weekly and б per cent. on the balance. Не 
received his salary weekly as well as the commission, but 
the commission was afterwards paid monthly. In July last 
he resigned by giving а week's notice to leave on July 30th, 
which he did. He was paid his week's salary, and now 
claimed commission due to him when he left. Plaintiff 
maintained that he was & weekly servant and had not to 
give longer notice. 

Defendants said that the plaintiff should have given them 
three months’ notice or a season's notice, as they had to 
engage another traveller to finish his rounds which were 
incomplete when he left. It took the plaintiff three months 
to go to his various districts, and defendants had been damaged 
by having to engage someone else. 

FRANE Durants, defendants’ managing director, said he 
thought before a traveller left he ought to take round his 
successor and introduce him to the customers. Defendants 
claimed 25 per cent. profit lost on the business which the 
plaintiff would have done if he had given a reasonable notice 
instead of a week. The terms were not very plain perhaps. 
Their other travellers were under contracts ш to other 
terms to give them one week's notice, but then they lost 
their commission. He did not expect travellers when they 
left to canvass their competitors in business as plaintiff had 
done. He was annoyed when the plaintiff left him and gave 
him а week's notice. It was just at the beginning of а season, 
which was the whole of the trouble. No doubt he ought to 
have provided for three months' notice to be given to him 
when a traveller left, and that was what he would have done 
if he had been wise. Plaintiff’s practice was to call on their 
customers once in three months. If a traveller left in anger 
he would not then, of course, expect him to go round with 
hi8 successor. 

Judge Jackson said he thought the plaintiff should have 
given a month's notice, and that that would have been 
reasonable. Therefore, while he found for the plaintiff on 
the claim for commission for £34. or such sum as might be 
found due, he found for the defendants for £37 16s. for 
damages on the counter-claum. 


—— 


BREACH OF LIGHTING ÁGREEMENT. 


ON January 29th, at the Dublin Southern Police Court, the 
Pembroke Urban Council sued William J. Barry for a breach 
of a lighting contract. The terms of the agreement were that 
a fixed rate would be charged for a number of lights of a 


certain power. Defendant substituted lights of a higher watt- 
age, and the Council therefore cut off the supply and informed 
Barry that he would not receive a further supply until he re- 
mitted the sum of £1. Barry refused to do this, and re-con- 
nected the lighting circuits to the mains himself. Mr. O'Reilly 
for defendant, said that his client had offered to pay the cost 
of the excess energy used, but refused to recognise the Coun- 
cil’s power to fine him £l. The magistrate made an order 
fining defendant £5, with costs amounting to £3. 


WATSON, Marsu & Co. v. Cope. 


AT Marylebone County Court, before Judge Sir Walworth H. 
Roberts, Watson, Marsh & Co., electrical engineers, of Golders 
Green, sued Victor Cope, an agent, of Golders Green, for £17 
lls., work done and materials supplied in connection with 
alterations to an electric cooking set. There was a counter- 
claim for the return of £15 paid on the purchase of the set. 

According to the evidence, the plaintiffs had organised a 
demonstration of the cooking sets at their premises, and the 
defendant was one of the purchasers. After а time defendant 
complained that the stove would not cook quickly enough, and 
plaintiffs undertook to have some work carried out which 
would improve it. The set was made use of for the kitchen, 
dining room and breakfast room. It consisted of an oven, 
boiling plate and grill; the price paid for it was £25, and the 
defendant's contention was that the £17 10s. sued for was in- 
cluded in the £25 originally paid for the article. The manu- 
facturers were the British Electric Transformer Co. 

Evidence given for the defence was that the cooking was so 
slow that the oven had to be started about an hour before it 
would cook anything, and it required half an hour to boil an 
egg and three-quarters of an hour to cook a joint. 

The JUDGE held that the repairs to the cooking set were not 
included in the £25 which was given for it, and gave judgment 
for the plaintiffs on the claim and counter-claim with costs. 


THE PROPOSED ENGINEERS’ CLUB 


FOR LONDON. 


In view of the steady inflow of letters from supporters of 
the proposal to establish a London club for engineers, X 18 
considered that the time is now ripe to hold a meeting of 
the Provisional Committee, which is accordingly being called 
for February 10th. It is hoped that at that meeting an 
Executive Committee will be formed, with instructions to 
proceed with the preliminary inquiries, &c., and to report 
at the earliest possible date. The following gentlemen have 
consented to serve on the Provisional Committee: 
W. А. Agnew; А. H. Allen, M. I. E. E.; Llewellyn B. Atkin- 
son, M. I. E. E. (president Institution of Electrica] Engineers); 
Daniel Adamson, M. Inst. C. E., M. I. Mech. E.; Col. O. C. 
Armstrong, D. S. O. (president British Engineers’ Association); 
H. E. Blain; Thomas Bolton; A. L. Churchill; Sir Dugald 
Clerk, K. B. E., D. Sc., F. R. S. (vice-president Institution of 
Mechanical Engineers; past- president Institution of Gas En- 
gineers); А. C. Cramb, M. I. Mech. E., M. I. E. E. (hon. secretary 
Incorporated Municipal Electrical Association); E. C. Clark; 
C. T. Colpitts; J. F. Crowley, D. Sc., M. I. E. E.; Fred J. Dixon, 
M. Inst. C. E., M. I. Mech. E. (president Institution of Water 
Engineers); Е. R. Davenport, M. I. E. E.; C. Dally; Howard 
Foulds; Alan R. Fenn; J. Fearn, A. M. I. Mech. E.; T. Goulden, 
M. Inst. C. E. (president Institution of Gas Engineers); Dr. E, 
Hopkinson, M. P., M. I. Mech. E. (past-president Institution of 
Mechanical Engineers); R. W. Hughman; Sir Robert Hadfield. 
Bart., D. Sc., F. R. S., M. Inst. C. E., (vice-president Institution 
of Mechanical Engineers); Edmund L. Hill, M. I. Mech. E., 
M. I. E. E.; Dr. H. S. Hele-Shaw, LL. D., F. R. S., M. I. Mech. E.; 
W. L. Hichens; W. W. Hughes, A. M. I. E. E.; Brig.-Gen. 
С. M. Jackson; Major C. W. Jordan, A. M. I. Mech. E., M. I. A. E.; 
F. W. Jennings; Bailie John King; G. Layton, M. I. E. E.; 
Max Muspratt; H. Mensforth, C. B. E., M.Sc. (Director-General 
of Government Factories); Brig.-Gen. The Lord Montagu of 
Beaulieu, K. C. I. E., C.S.1; S. Thornley Mott; E. Manville, 
M.P., M.LE.E. (past-president Society of Motor Manufac- 
turers and Traders); Ben H. Morgan; H. J. S. Mackay; Frank 
Merricks (president Institution of Mining and Metallurgy): 
Frank W. Mellowes; C. Н. Merz, M.Inst.C.E., M.LE.E.; 
Edwin L. Огде, M.I.Mech.E. (past-president N.E. Coast In- 
stitution of Engineers and Shipbuilders); F. Handley Page; 
P. О. Pope, A.M.I.E.E.; W. Prescott, B.Sc.; T. C. Pulman. 
M.I.Mech.E.; T. Peterson; Sir W. Peter Rylands N 
Federation of British Industries); H. Richardson (bon. вес. 
The Engineers’ Club, Manchester); Sir Harry Renwick, 
K.B.E.; Н. С. В. Sainsbury, M.I.Mech.E.; J. D. Siddeley; 
Norman Scorgie, M.Inst.O.E.; S. Tweedale; Н. C. B. Under- 
down (president Association of British Motor and Allied Manu- 
facturers): J S. Webb; Н. T. Wilkinson, M. I. E. E. (The En- 
gineers' Club. Manchester); C. Н. Wordingham, O.B.E., 
М Inst. C. E., M. I. Mech. E. (past-president Institution of Elec- 
trical Engineers); Ald. W. Walker. A. M. I. E. E.; David Wilson, 
C.B.E.; W. J. U. Woolcock, M.P. (Association of Bn 
Chemical Manufacturers); H. James Yates, M. L Mech. B. 
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THE INDUSTRIAL SITUATION IN GERMANY IN 1920. 


Tue Department of Overseas Trade has issued a General 
Report on the Industrial and Economic Situation in Germany 
in December, 1920," by Mr. J. W. F. Thelwall, commercial 
secretary to H.M. Embassy, Berlin, assisted by Mr. C. J. 
Kavanagh, British commercial secretary, Occupied Territories, 
Cologne. It may be of interest tu supplement the comments 
made in our editorial columns by the reproduction of the 
following additional information from the report. 

The commercial secretary at Berlin, dealing with the out- 
look, states that ut present German trade and industry are 
suffering severe losses through the fall in the world’s prices 
for such commodities as cotton and copper, as the stocks, 
bought in the course of the year, are correspondingly depre- 
ciated. Should there be no recovery, the effects will show 
themselves in due course in the form of failures and financial 
embarrassment. Another factor which will have an adverse 
effect on trade in 1921 is the increasing burden of taxation, as 
the full force of the legislation of 1919 will begin to be felt in 
the first quarter of the year. 

On the other hand, the commercial secretary concludes 
from his survey that German trade and industry are sound 
enough in themselves; their adaptability has seen them 
through the great hardships of two exceedingly difficult years, 
and as far as in them lay they have removed or surmounted 
the obstacles which impeded them. There is, however, one 
danger which they were not able to remove, and that is the 
bankruptcy of the country. Last year this was one of the 
several factors which warranted the assumption that Germany 
was threatened with collapse; this year it 18 the only one, but 
it is not likely to bring about this disaster, as neither Ger- 
many herself nor anyone else has any interest in its occur- 
o It is therefore necessary to check the process of in- 

ation. 

IRON AND STEEL INDUSTRIES, 


The commercial secretary at Cologne states that Germany, 
with her reduced capacity of production within her present 
territories, will require ali the pig iron and semi-finished steel 
produced in the country for her own requirements in working 
up into the most highly finished products, and will therefore 
in future, in contradistinction to formerly, have no materials 
of these kinds available for export. 

The present rate of production of pig iron is not stated, as 
no statistics are now being published, but an analysis of such 
company reports for the year 1919-20 as contain any figures 

. leads to the belief that a 60 per cent. yield is being obtained. 
On the other hand, the make of steel is considerably greater 
than that of pig iron owing to the importation of material 
from abroad and the utilisation of scrap iron on a large scale. 

The labour situation is described as favourable. The actual 
productive capacity of the men has improved, and is likely 
further to increase given settled conditions. It is estimated 
that wages increases represent an advance over 1913 rates of 
from 10 to 15 times per ton of output, the influencing factors, 
beyond actual augmentation in wages, being the 8-hour day, 
additional holidays, decrease in working capacity, and diminu- 
tion in the output. 


THE ENGINEERING TRADES. 
Dealing with the engineering trades, the report states that 


the supply of raw materials has become more abundant, parti- - 


cularly cast iron and steel, owing to an improved home pro- 
duction, imports and also to a slump in the demand. The 
general stagnation in trade has not been without its effects in 

rmany, and it set in at a period of improved exchange when 
local products were consequently not cheap. Generally speak- 
ing, the outlook is dull, and the home demand is slack on 
account of the high prices. | 

һе large increases in capital made have been due mainly 
to the high costs of procuring raw materials rather than to 
any extensions or installations of new plant. Apart from the 
transition of armament and munition firms to peace require- 


ments, any reconstruction that is in progress has been chiefly - 


In the direction of improvements to and the reconversion of 
boiler plant for burning lignite. 

The increased importance of lignite has given rise to a 
brisk home demand for the special excavating and hauling 


machinery in use, as well as for light railway material. Boiler: 


makers are also busy in the provision of special plant for the 
utilisation of crude lignite and lignite briquettes. 

e export tax on engineering manufactures has been re- 
duced to 3 per cent., which has stimulated exports. The report 
further mentions that the late coal strike and high prices in 
ngland and the inability of manufacturers to quote fixed 
prices and deliveries resulted in orders being placed in Ger- 
many for locomotives, oil mills, rolling mills and electrical 
plant. The tendency at one time to quote for export in foreign 
currency 18 not so much in evidence now, as with fluctuations 
їй exchange losses have been frequent. 

e annual reports of companies show that good dividends 
are being paid, and although shortage of raw materials and 
of fuel have bad a depressing effect, the works in general have 


been fairly well occupied. The market is very receptive for 
foreign orders, and every effort is made to meet the require- 
ments of customers. | 

A list of some of the combinations resulting from the re- 
grouping of the industry is given in appendices, and it 1s 
also mentioned that the Augsburg-Nuremberg Engineering Co. 
has entered into a community of interests with the Gutehoff- 
nungshutte (steel works), and that the Krupp Co. and the 
Rhenish Metal Ware Works have been added to the many 
existing makers of locomotives. 

On the question of labour, the report states that the work- 
men are more or less contented in spite of the adverse con- 
ditions of living. Piece work is rather the exception than 
the rule, and the average wages per hour are from 7 to 8 
marks, with an 8-hour day. 


NON-FERROUs METALS. 


Concerning the branches for non-ferrous metals, the report 
states that the aluminium industry, which was largely 
developed during the war, is syndicated in the Ver. Aluminium 
Werke. Inland deposits of bauxite have been opened up, but 
it is believed that the inferior quality will be drawn upon 
more for chemical than for metallurgical purposes. The 
French export tax of 20 per cent. has diverted orders to the 
Dalmatian deposits, with which rail communication is still 
difficult, but shipments are stated to have taken place via 
Rotterdam. The demand for aluminium in the home market 
for domestic hardware has been brisk, and a good export trade 
in the former has resulted, 

As a result of metallurgical research a magnesium alloy 
has been placed on the market under the name of “ elec- 
tron,’’ which is said to contain more than SU per cent. of mag- 
nesium, and to be suitable for light castings. The physical 
characteristics are a tensile strength of 12 to 15 kg. per sq. mm. 
with an extension of З to 4 per cent. It is understood that the 
Griesheim Elektron Uo. has entered into an agreement with 
the A.E.G. (Department of the Oberspree Metal Works) for 
the manufacture of commercial articles from this metal. 

The copper, lead, nickel, and tin markets have established 
themselves as nearly as possible on former lines, while the 
zinc interests, beyond picking up odd parcels of concentrates, 
are merely expectant with regard to future developments in 
Australian supplies. 


LIGNITE POWER STATIONS. 


The report, proceeding to refer to the question of electric 
power stations, states that considerable attention has recently 
been devoted to the problem of the economic generation of 
electric power from the large resources of lignite, which being 
of low calorific power and containing large percentages ot 
moisture, cannot be transported over long distances. A solu- 
tion has been found in the use of the lignite for generating 
electricity on the spot and its transmission to distant con- 
sumers by means of high-pressure feeders. | 

It is considered that these overland power transmission 
schemes, which went hand in hand with the development 
of the war industries, will play an important part in the 
future, and in the economy of generation and the saving in 
transport they have already materially assisted in tiding over 
a very difficult situation. During the war one of the country’s 
super-power stations was erected at Knapsack, near Cologne. 
The installation is built on the lip of the lignite mine, and 
the lignite is fed mechanically from the open-cut excavating 
machines into the boiler house. The power developed is 
rated at present at 88,000 kW, generated at 7,000 volts, and 
stepped up to 110,000 volts for overhead transmission. The 
station is linked up with another at Reisholz by means of 
overhead transmission lines. The plant at the Knapsack 
station includes two 50,000-kW  turbo-alternator sets which 
will shortly be placed in service. 

The Golpa station near Bitterfeld, which is also located on 
lignite fields, has & capacity of 97,000 kW, of which 64,000 
is transmitted at 88,000 volts to a nitrate works 16 miles 
distant, while the remainder is transmitted a distance of 80 
miles at 110,000 volts. 

The following are the most important of the extra high- 
pressure overland supply systems which are completed: (1) 
The State line from Bitterfeld-Golpa to Berlin of a length 
of 89 miles and comprising six aluminium conductors of 190 
sq. mm. section. (2) The Rhenish Westphalian Electricity 
Co.'s line from Knapsack to Osterrath, of a length of 53 miles 
and with feeders of 18.6 miles; a second line between Greven- 
broich and Reisholz of а length of 12.4 miles, the conductors 
being of aluminium and steel. (3) The Murgkraft works 
line between Forbach, Carlsruhe, and Mannheim, of в length 
of 72.5 miles, with cables of aluminium and steel. (4) The 
line of the Pfalz (Palatinate) works between Mannheim and 
Homburg. the length being 69 miles. 

In addition to the above overland transmission lines are 
either in course of erection or projected of a total length of 
992 miles, of which the Bavarian ring will represent over 
620 miles. The remainder will be accounted for by the Saxonv 
State lines, and by further extensions of the Bitterfeld-Golpa 
system to Leipzic and Magdeburg and the Grossenheim-Lauta. 


Berlin circuit, which will have a length of 122 miles. 
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JOINT ELECTRICITY AUTHORITIES. 


MERsEY AND WEST LANCASHIRE INQUIRY. 
AN inquiry into the proposed formation of a Joint Electricity 
‘Authority under the Electricity (Supply) Act, 1919, for the 
above mentioned district, was opened at the Town Hall, Liver- 
pool, on January 25th, by the Electricity Commissioners. Sir 
John Snell presided, and was accompanied by Sir Harry 
Haward, Mr. W. W. Lackie, and Mr. Н. Booth, with Mr. E. 
„W. Hudson (legal adviser), and Mr. D. S. Cumberlege (clerk). 
-. The scheme put forward by the conference of supply autho- 
)rities contemplated a capital outlay of 44. 500, 000. and involved 
‘the. erection of a large generating station, probably in the 
Liverpool area, which would ultimately have а capacity of 
250,000 kW, and the laying of transmission lines to the various 
areas. Among the matters which the Commissioners had to 
consider were the areas to be included in the proposed district 
and the objections by certain authorities on account of their 
inclusion or exclusion. An alternative scheme was submitted 
by Wallasey, which had the support of Birkenhead, for a 
separate authority for the Wirral district.* 

The scheme presented to the Commissioners for approval 
'embraced the towns and districts mentioned in our issue of 
July 23rd, 1990, p. 106, the whole covering an area of 613 
‘square miles. | Я 
“ Mr. Honoratus Lloyd, K. C., who represented the promoting 
authorities, said some of the objections did not so much 
deal with the subject in a comprehensive way as try 
to obtain recognition of the continuance of the parochial and 
‘effete system from which they had suffered too long. It might 
be thought that the present was an inopportune time for 
spending money. But it was common knowledge if the in- 
‘dustry of the country, and of that district in particulur, was 
to receive the means of development of which it was во badly 
jn need, immediate expenditure of money was necessary to 

roduce the development of trade and economic working. 
f the trade of this country was to hold its own, there should 
be an ample supply of electricity for all purposes at the lowest 
pou cost. The many and various industries in those areas, 
Ir. Lloyd added, had of recent years extended enormously. 
That was likely to continue, and the supply of electricity was 
far behind the needs of those great industries. Some of the 
railways had already realised that electrification of their lines 
must come, and he could not think they would stand in the 
way of a public supply which would enable them to adopt 
or increase the use of electricity as a means of traction. The 
population of the area was 1.588.000, of which 1,270,000 were 
on the Lancashire side. Birkenhead had consistently dis- 
sented from the scheme: the Birkenhead stations, which were 
to be scrapped under the Wirral scheme, were some of the 
most inefficient and obsolete in the whole district. 
In reply to the chairman. Mr. Lloyd said the technical 
officials of the Birkenhead Corporation had dissented from 
the scheme from the beginning. 

` Mr. A. T. Miller, for Birkenhead, said their view had always 
been that the Cheshire side of the river ought to be treated 
separately. | 

Mr Lloyd said that Wallasey formerly supported the com- 
mittee's scheme, but dissented for the first time on November 
nd. Continuing his address, he said it was proposed that 
the Joint Electricitv Authority should comprise 30 members, 
of whom 19 should be appointed by certain local authorities, 
ix by local authorities entitled to supply electricity. two by 
ocal authorities not entitled to supply. four bv company 
undertakers, one Ьу Mersey Docks and Harbour Board, two 
bv the railway companies, and three by large consumers. 
They proposed ultimatelv to take over the whole of the 
generating nlant in the district. 'The cost of generating under 
the new scheme would be much less than the existing power 
stations could hope to attain, but for some time the latter 
wonld have to continue in operation. 

They desired at the first stage the interlinking of the main 
stations—l.ivernool, Bootle. Birkenhead, Wallasey. Warring- 
ton. and St. Helens—and the provision of a capital station 
and high-pressure transmission mains. There was iittle donbt 
that eventually one canital station would be insufficient, and 
it might be that another would be required at a later date 
at Warrington. or on the Cheshire side of the Mersev. At 
the capital station it was proposed to generate at 6.00 volts 
and to transmit at 33,000, which wonld involve the use of 
transformers. Thev wanted transmission mains from Tiver- 
pool throuch the tunnel to Birkenhead (which could easilv 
he extended to Ellesmere Рогі! and Wallasev; to Prescot and 
St. Helens: aud Warrington. The last main could he easily 
linked un with the Mersey Power and the United Alkali Cos.’ 
undertakings. Tt was not proposed as part of the first stage 
io link up Southport: there was a large agricultural district 
between, and it was not desired to carry a 23 000.то]Е main 
there unless the railwavs were likelv to take advantage of it. 
At the capital station it was proposed to install four sete of 
05.000 kW each, but the station should be capable of exten- 
cion to ten such sets, with a total capacitv of 250.000 kW. 
The estimated capital cost of the station, with four sets, would 
amount to £3.000.000, and the hich-pressure transmission 
mains and transformers to EI. 461.200. a total of roughly 
£4 500,000. 

The opposition to the scheme on the Cheshire side came 
from Birkenhead, Wallasey, and the Mersey Power Co. (in. 
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cluding the Runcorn Urban and Rural Councils and the 
Manchester Ship Canal Co.), whereas Northwich and Lymm 
desired to be included. In Lancashire, Southport wanted to 
remain out, and the British Insulated & Helsby Cable Co. 
objected to the whole scheme. . Subject to certain clauses, the 
Mersey Dock Board, the Liverpool Chamber of Commerce, 
and the United Traders’ Association of Liverpool supported 
the scheme. EM ERE LE LM LES P 

Mr. Tyldesley Jones, K.C., for the railway companies, said 
they desired to suggest certain improvements in the interests 
of the railways, but with the desire to co-operate in whatever 
scheme the Commissioners thought was the right one. They 
were not there in an obstructive capacity. 

Mr. Clothier, for the Bootle Corporation, said its approval 
of the scheme was qualified. Lt was held that consumers of 
electricity in Bootle would be better served by the extension 


of the borough's undertaking than by the adoption ої the 


scheme, and the Corporation solicited. approval of such. an 
extension. | | 

Мт. F. C. Wilson, chairman of the Liverpool Tramways and 
Electricity Committee, and of the conference of local autho- 
nties, gave evidence in support of the scheme, and stated 
that the establishment of.a Joint Electricity Authority would 
help the trade not only of Liverpool, but also of the whole 
of the south-west of Lancashire, and Cheshire. The Mersey 
could not be treated as a frontier. Cross-examined by Mr. 
Miller, he said the Joint Authority was intended to take over 
the central generating. station and the existing stations as 
soon as possible. He vould not give a date. They looked 
for support to the local authorities concerned, but had not 
obtained from them proinises of financial support. They also 
hoped for assistance from the Ministry of Transport. In reply 
to Mr. E. Tyldesley Jones, K.C., he said the amount to be 
provided from public funds had not been stated as yet. If 
it were not forthcoming, they would have to reconsider their 
position. On the question whether an undertaking would 
be given to provide an effective supply, Mr. Lloyd remarked 
that that would be offered later. Mr. Wilson said he believed 
four out of six urban districts of Wirral were in favour of 
the scheme. He believed the public would invest in the 
proposed undertaking. In reply to Dr. Eastham, for the 
Manchester Ship Canal Co., the witness could not say when 
the scheme would be linked up with the Mersey Power Co. 
(which supplied the Canal Co.), though in the meantime the 
Joint Authority would be in control. He agreed with Mr. 
Glothier tnat local authorities whose representatives attended 
the conference could withhold their assent if they chose, and 
with regard to the fact that the Corporation of Liverpool! was 
seeking Parliamentary powers for extensions, he said the 
Corporation might require those powers before the Joint 
Authority was formed. | 

Mr. J. À. Jarrett, town clerk of Southport, said that borough 
was in no way desirous of marring a scheme. essential to 
Liverpool, but suggested that the. exclusion of that distant 
area would make no material difference to the prospects of 
the Mersey side. | 

Sir Harry Haward. one of fhe Commissioners, asked if the 
actual taking-over of the generating stations was essential 
to the satisfactory working of the scheme. Mr. Wilson replied 
that they must come under the control of the Joint Authority, 
which would have to buy them out. He did not think that 
control over the working of the stations without taking them 
over would be satisfactory. Most of the capital required 
would be needed for extensions even if there were no scheme. 

Mr. Harold Dickinson (city electrical engineer, Liverpool) 
had begun his evidence in support of the scheme, when the 
inquiry was adjourned. 

On Wednesday, Sir John Snell said the Commissioners 
desired to know what would be the amount required for 
extensions of individual undertakings if no scheme were 
brought into being, and he asked whether the promoters of 
the rival schemes had combined the actual load curves of the 
various undertakings, in order to ascertain the effect of bring- 
ing all the loads into one system. The Commissioners had 
done this in the first instance, and found that a maximum 
load of 51,000 kW would suffice instead of 70,000 kW. | 

Mr. Harold Dickinson, continuing his evidence, said the 
scheme would be of great assistance to the railways, and 
would facilitate their further electrification. It should be 
carried out in stages, the first step being the linking-up 
the stations at Liverpool, Bootle, St. Helens, Birkenhead, 
Wallasey, and Warrington; as nearly all of them were short 
of plant, a new capital station should be provided on the 
river side. The Mersey Power Co. had refused to co-operate 
with the conference, and had not been included in the scheme; 
the companv had furnished no information with regard to 
its undertaking. Mr. Dickinson proceeded to deal witn the 
extensions which various undertakings would need to meet 
their estimated demands in 1925. He put the cost of providing 
the plant necessary for these extensions at £25 per kW. which 
was much below what it actually would cost. By 1925 new 
plant to produce 144,000 kW would be required bv the various 
authorities in the area. The maximum load then he esti- 
mated at 156,000 kW. and the capacity with authorised exten- 
sions at 101.000 kW. The extensions necessary to produce 
144.000 kW (at £25 per kW) would come to £3,000.000. The 
cost of the new capital station under the scheme (100,000 kW 
at £30 per kW) wae £3,000.000. and the cost of the transmis- 
sion system £1.461.200, a total of £4,461,260. The annual 
balance sheet under the individual extensiona would show 8 
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total expenditure of £1,986,610, compared with which the 
capital station scheme would result in an annual saving of 
$216,900, chiefly in coal and working costs, the total being 
only 41,709, 710. 

Sir John Snell pointed out that the witness had under- 
estimated the benefit to be derived from the scheme, and 
remarked that engineers should put before the Commissioners 
information which was more likely to be borne out in practice. 

Mr. Dickinson went on to say that as time progressed, the 
saving would become more and more pronounced, and there 
were other advantages to be borne in mind, such as the 
saving of coal. In 1925, he estimated, the individual under- 
takings would be distributing about 400,000,000 units. His 
scheme was that the load should be carried at the New River- 
side capital generating station, Lister Drive, and Warrington. 
The other stations would not be entirely shut down, but held 
in reserve. 

Sir John Snell said the Commissioners would like particu- 
lars of the programme proposed; how much would be done 
in the first, second, and third year, how much money would 
be spent, and how the expenditure would be met. 

Mr. Dickinson said the combined demand of 460,000,000 
units would be divided as follows: Liverpool, 238,600,000; 
Warrington, 58,400,000; St. Helens, 52,560,000; Wallasey, 
49,040,000; Birkenhead, 32,120,000; Bootle, 29,200,000; Prescot, 
15,806,000; District Lighting Co., 1,000,000. In the calcula- 


tions а load factor of 335 had been taken, except in the case’ 


of St. Helens, where it was 40, ar! Prescot, where it was 
J) per cent. . | | 

In reply to Mr. А. Т. Miller, K.C., the witness said he had 
20t included any figure for the capitalised interest during the 
period of construction of the capital station. 

Sir John Snell (chairman) inquired at the opening of the 
third day's sitting whether the promoters of the scheme were 
prepared to submit a statement asked for the previous day 
showing the construction and financial programme of each 
of the first three or four years, and indicating what work 
would be done in each year, what money it would cost, how 
it would be raised, and во on. 

Mr. Lloyd replied that they had had a terrible night trying 
to comply with the request, but they found it was quite 
Impossible. Until the Joint Authority was established and 
was able to ascertain precisely the extent of co-operation to be 
expected from the local authorities, any figures put forward 
might be purely fanciful. | 

Sir John Snell said it had not been indicated how the 
transfer of generating stations would be effected, and Mr. 
Lloyd said it could be arranged by co-operation, but the local 
authorities would not be dictated to by Liverpool. | 

Continuing his evidence, Mr. Dickinson, in reply to Mr. 
Jones, said that in Liverpool the annual supply was 95 units 
per head of the population. Mr. Jones said that after only 
eight years’ working the Mersey Power Co. was supplving 
39 units per head in its area. In reply to Sir John Snell, 
who remarked that all the witnesses should give all the 
figures in their possession without reservation, Mr. Dickinson 
pointed out that he had a great mass of figures, and it was 
very dificult to answer questions instantly; he had no inten- 


tion of withholding information from anyone. He assumed 
that by 1930 the Mersey Co. would have been taken over, ahd · 
would be supplying 11,000,000 units per annum to the joint 
system, while the United Alkali Co., on the other side or the 
river, would supply 58,000,000 units. Unless the Joint Autho-- 
rity owned and controlled all the undertakings his figures: 
would not apply. Asked by Mr. Jones whether, in April last,- 
he told the company that if it did not come in the Commis- 
sioners would refuse permission for extensions. Mr. Dickinson 
denied recollection of the remark, and said that it certainly 
was not used as a threat. In reply to Dr. Eastham, he said 
the estimated saving of £120,740 on coal was based on a figure 
of #2 а ton, He agreed that if the Commissioners limited the 
area to the north side of the Mersey, they could link up with 
the south side at a later date. E IR T 
Mr. Jalland (for the United Alkali Co.) said that the com- 
pany was willing to hand over its station or to supply energy 
in bulk; it seemed clear that an advantage would résult under: 
the scheme. Mr. Jones pointed out that if the company's 
station was transferred to the Joint Authority, the latter 
could not supply energy to the company, because it was in 
the Mersey Power Co.'s area. AE 
‘In reply to Mr. Clothier (Bootle) and Mr. Jarrett (South- 
port), Mr. Dickinson stated that he had not made allowance 
for payments already made for the extinction of debt: Mr- 
Jeeves suggested that the rateable value of the new station,” 
to cost £3,000,000, would not be £40,000 but 5 per cent., arid: 
that the rates would amount to £120,000 instead of : £21,000. 
No allowance had been made for rates on the transmission 
mains, costing 41, 500.000. 2 P MM 

Mr. Dickinson, reexamined by Mr. Lloyd, said that G 
operation was the essence of the scheme; if it were to be, 
regarded as merely providing a stand-by supply, he would’ 
wash his hands of it. In reply to Sir John Snell, he said 
there was no difficulty or risk in laying transmission’ mains 
through the Mersey tunnel. He thought the omission of 
Southport would not injure the scheme. | А 
Mr. Charles D. Taite (engineer and manager to the Тарса: 
shire Power Co., and formerly electrical engineer to Southport 
and Salford) thought the scheme was very necessary for the 
Mersevside and West Lancashire area, which in many respects 
was backward in electrical development. The costs in the 
vurious stations were undoubtedly too high. The majority’ 
if not all, of the undertakings were short of plant and were 
expecting a big demand on their resources. A very excellent’ 
site was available on the river side. No division courd be 
based on the Mersey, having regard to the existence of the 
tunnel, and there was no reason for separating the proposed 
area into two districts. That would be a most unfortunatée 
thing, for both sides of the river were part of one commercial 
district likely to develop simultaneously. Witness added that 
it was quite time parochial boundaries in these matters were 
abolished, and a comprehensive scheme should be prepared. 
for the whole of a district which had a common interest. 
[The inquiry was continued on Friday and Saturday, ànd 
was adjourned to a date to be fixed, not before the end of 
February.] | N 
(To be concluded.) 
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BUSINESS NOTES. 


Bankruptcy Proceedings. — Davip — SUCHOSTAWER, 

‚ Furst Avenue, Acton, Middlesex, engineer.—The first meeting of 
the creditors of the above was held on Wednesday. at the offices 
of the Official Receiver, 11, Bedford Row, London, У.О. According 
to the statement of affairs lodged by the debtor, the liabilities 
amounted to £1,030, of which £780 was expected to rank for divi- 
dend. The assets consisted of book-debts valued at £2, ora deficiency 
of £778, Book-debts of the face value of £1 058 were set down as 
bad. It appeared that the debtor, a Russian, came to this country 
some years ago, when he formed a company called the S.P. Syndi- 
cate, Ltd., for the purpose of exploiting a patent for the surface- 
Contact system of tramways. That company, the debtor stated, 
was wound up six or seven years ago. He then formed another 
company, called Electric Magneto Motors, Ltd., for exploiting 
patents connected, with general electrical work, That company 
was still in existence. The debtor attributed his present position to 
the failure of a company to fulfil its engagements with him. 
The Official Receiver (Mr. T. Gourlay), who presided, pointed out 
that the case was a summary one. No retolutions were passed, 
aud therefore the estate remains in the hands of the Official 
Receiver. 

JAMES SHERRED DENLEY, trading as Denley & Co., 69, Regent 
Street, Cheltenham, electrician and cycle dealer.—The receiving 
order in this matter was made on January 7th, on debtor's own 
petition. The statement of affairs showed unsecured liabilities of 
£113, against net aesets £11, or а deficiency of £72. The debtor 
attributed his position to want of capital, loes on contracta, bad 
trade, and not having a practical knowledge of the business. It 
appeared that the debtor commencei business in partnership with 
two others on July 7th, 1919. His two partners were electricians, 
but except such experience as he had gained as a sapper while 
serving in the Royal Engineers, he had no previous experience of 
the business. When commencing the business, capital to the 
amount of £90, which was provided by the three partners in 


equal shares, was put into the concern. On October 7th, 1919, the 
debtor received £40 for arrears of Army pay, and on December 29th 
obtained a grant of £50 from the Civil Liabilities Fund, both of 
which sums were put into the business, as was also a sum of £21, 
part of £50 granted to the debtor in October last in lieu of. pension. 
The two partners subsequently left the business, but there was no; 
dissolution of partnership. 96: 
A. LORD, electrical contractor, 33, Westgate Burnley.—Reosiving. 
order made January 25th, on debtor's own petition. ! pd 
WILLIAM DRYSDALE, 24, Paxton Street, Barrow-in-Furness, elec- 
trician. The public examination takes place on February 11th. 
The following is a list of коон of £10 and aver :— , 
8. 


Albion Electrical Stores .. 36 192 Forman & Sons.. 


L. Andrew & Co. 4115. General Piestrie Coo. 4 1 
— Арр!еїопв T e . 25 5 H. & G. O. Lewtas . 10 4 
Barrow Builders’ Association 14 4 P. K. Lee.. T P . 85 0 
Baxendale Bros. ЕЯ . 16 5 Metro.-Vickers Elec. Co., Ltd. 15 19 
Belling & Со. .. zi .. 2012 H. G. Mabbs & Son. . 2 12 
Barrow News and Mail, Ltd. 24 12 Millard Bros. . ne 108 6 
Callender's Cable & Con. Co. 184 8 J. W. Osborne. 217 10 
Geo. Casperson .. iu .. 16 8  RosalAccumulator Co. 35 18 
Carron, Ltd... E ..' 1019 Sloan Electrical Co. .. . 41 8 
55 e со. eee 5 15 J. & W. B. Smith T .. 4217 
owsing Radiant Heat Co. .. W. R. Thornt 1, 
Drapers’ Associati .. . 2010 n вө cd 


Underwood, Ltd. 


Downes & Davies .. 264 16 P. Webber = - 17 16 

соо, Supplies, Ltd. s 4 Wigan Coal and Iron Co. 11 5 
MAP z .. 8118 Ward & Goldst . 

Falk, Stadelmann & co. 8811 opine ЖЕ. 121 10 


Company Ligaidation. —Evectro-Curmicat DEVELOP- 
MENTS, LTD.—Part'culars of claims must be sent to the liquidator. 
Mr. E. A. Ashcroft, 65, London Wall, E.C., by March lst. ша, 


Dissolntion of Parinership.—Taipe & CARRYATT, 
motor, electrical, and general engincers, 59A, Alma Road, Clifton 
Bristol.—Mr. E. J. Tripp and Mr. R. L H. Carryatt have disso sed 
partnership. Debts will be attended to by Mr. E. J. Tripp, who: 
will continue the business. 


—————————————————————-—-——. 
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Trade Announcements. TRHk Ѕооттівн ELxOrRLIO LAMP 
REPAIRING Co., LTD., has leased premises in Paisley as a work- 
shop and substantial stores, which will afford facilities for loading 
and unloading. The establishment is close to the railway. The 
company proposes to take the business in Scotland of the Allies 
Electric Lamp Repairing Co., Hammersmith. The orders at present 
embrace over 200,000 lamps. 

THE CONSOLIDATED PNEUMATIC TOOL Co., LTD., of 170, Picca- 
dilly, London, W.1, have appointed Messrs. J. A. Angus, Kaims 
Foundry, Strand Road, Rangoon, Burma, their agents for Burma. 
Messrs, Angus will handle the company's air compressors, pneu- 
matic and electric tools, rock drills, and all the accessories 
connected with the use of these applianoes. They will also carry 
а stock of machines and spare parts, in order to give adequate 
service to users of the company’s products in Burma. 

‚Мв. F. HUSBAND is representing Messrs. Fillery Frères & Oie., 
of Paris, and all communications should be addressed to him at 
4, Grange Road, Chiswick. W.4. The French firm is making s 
speciality of turned-wood accessories, such as bell pushes, wall 
rosettes, pear pushes, and adapters, as well as moulded insulating 
material to customers’ requirements. Mr. Husband is also 
specialising in switchgear and motors. 

We understand that MR. OswALD L. RECORD has now left the 
Electrical Engineering and Equipment Co. Ltd., of 109, New 
Oxford Street, W. C. 1. For the present all communications should 
be addressed to him at Dacre House, Victoria Street, S.W. 1. 
Telephone : Viotoria 2728. 

THE WESTMINSTER TOOL AND ELECTRIC Co., of Putney Bridge 
Road, have appointed Messrs. R. 8. Newton & Co., 29, Fountain 
Street, Manchester, as agents for the county of Lancashire for their 
" Westool ” electric portable drills and blowers. 

Messrs, Н. W. Smith & Oo. (1920), Ltd., have appointed Мв. 
ASHLEY P. POPE as sales manager. His headquarters will be at 
their London office, Central House, Kingsway. Telegraphic 
address:  " Virwires - Westcent - London.” Telephone number: 
Regent 2368.“ 

With reference to the dissolution of partnership of Mr. E. J. 
Bailey and Mr. W. N. Smart, the latter announces that the 
business is being carried on by him under the title W. N. SMART 
AND Co., at 17, 19 and 194, Cross Street. Oldham. 

KENT Bros. ELECTRIO WIRE Co., of Charlton, S. E. (formerly 
the Eastcombe Engineering and Trading Co., manufacturers of 
cotton-covered copper wires, have appointed the following sole 
selling representatives: — England and Wales: — Mr. E. H. Phillips, 
172, Wardour Street, Oxford Street, London, W. 1; Scotland: 
Messrs. W. Brown & Co., 200-2084, St Vincent Street, Glasgow. 

The Times states that SIR CHARLES Parsons, having acquired. 
as from January Ist, a controlling interest in the optical and 
acientific instrument firm of Ross, Ltd., will shortly join the board 
as chairman, Mr. John Stuart remains on the board. 


Catalogues and Lists. MSsRS. J. & W. B. 8мїтн› 
Lrp., 15-23, Farringdon Road, E. C. 1.—An illustrated price list of 
" Glasmi" electric fires of various sizes and types, electric irons, 
hot-plates and cooking apparatus. 

Messrs. THOMAS BROADBENT & Sons, LTD., Central Ironworks, 
Huddersfield.—An illustrated leafiet, showing a number of applica- 
tions of automatic centrifugal clutches to mill machinery, &c. 

THE WABDLE ENGINEERING Co., LTD., Manchester.—4A post- 
сага advising consultation with the firm on all matters concerning 
scientiflo illumination. 

Messrs HIdds Bros., Sand Pits, Birmingham.— Monthly 
magazine, Vol. II, No. 11. Stock lists of ac. motors and d.c. 
dynamos and motors; notes on speed regulation of motors, as 
well as the usua] humorous items. 

Messrs. MANSELL X OGAN, LTD, 15-17, Cecil Court, Charing 
Cross Road, W. C. 2.—An illustrated and priced leaflet dealing with 
various sizes and ratings of Cecil fan regulators. A specifica- 
tion appears on the reverse of the leaflet. 

THE CAMBRIDGE AND PAUL INSTRUMENT Co., LTD., 46, 
Grosvenor Place, S. W. 1.—4A folder, Instruments for Power 
Plants,” giving a view of & power station, and showing a number of 
instruments in position. Separate illustrations of the instruments 
are also given, including distance thermometers, draught gauge, 
CO, recorder, &c. 

New BRITISH ELECTRIC SUPPLY Co, LTD, Finsbury Court, 
Finsbury Pavement, Е.С. 2.—An illustrated leaflet dealing with 
" Emool" totally-enclosed motors. Descriptions are also given in 
French and Spanish, 

THE LEA RECORDER Co., LTD., 28, Deansgate, Msnchester.— 
Booklet M2, Business in the Boiler House," by J. E. Lea, B. Sc., 
M. I. Mech. E. (12 pp.).—This publication contains copious notes on 
efficient steam production, boiler testing &c. А specimen boiler 
log sheet is enclosed. 

MrassBS. WARD & GOLDSTONE, LTD., Frederick Road, Pendleton, 


Manchester.—An illustrated leaflet dealing with the Reliable“ 


transformer for use on bell and similar circuits, and also with the 
Securitas asbestos-lined fire preventer for attachment to 
flexible leads to retard the action of fire, 

THE VAUGHAN CRANE Co, LTD. Openshaw, Mancheater.— 
Booklet No. 8 (39 pp.), a profusely illustrated list of Vaughan 
cranes of various types, including both electric and hand-power 
cranes. 

THE BRITISH THoMsoN-HovusTON Co., LTD., Rugby.—Descrip- 
tive list No. 24 20-B. (36 pp.). —А very detailed description of rotary 
converters manufactured by the B. T. H. Co., with a large number 
of illustrations and diagrams. ; 

THE BRITISH THoMsoN-HOUSTON Co., LTD., Mazda House, 77, 
Upper Thames Street, E.C. 4. Price list No. 10540-A, Semi- 
Indirect Lighting Fittings (16 pp.).—A well-illustrated catalogue 


of bowl fittings of various types with views of offices and shops in 
which theee fittings have been installed. 

Тнк Epson Swan ELECTRIC Co., LTD., Ponder's End, Middle- 
sex.—List No. C C 201, illustrating and describing “ Ediswan house 
service cut-outs ; List No. W W 203, an illustrated booklet dealing 
with l.p. junction boxes, straight through and three-way, as well 
as terminal boxes, A circular letter announcing reductions in the 
price of " Royal Ediswan” vacuum and gasfilled lampe, enclosing 
а list showing old and new prices. 

Lista of reduced prices have aleo been received from THE GENERAL 
ELECTRIC Co., LTD., 67, Queen Victoria Street, Е.С. 4. 

Messrs. E. Ввоок, LTD., Empress Works, Huddersfield. List 
52.—A leaflet giving specification, ratings and prices of Brock 
a.c. mine motors. 

Messrs. MARSHALL & PLUMTREE, LTD. 20, High Holborn, 
W.O. 1.—An illustrated and priced folder, describing a universal 
current limiter for ас or ac. circuita, 

THE LONDON FACTORS AND AGENTS, LTD., 39, Parliament Street, 
Westminster, S.W. 1.—A oircular-letter giving the efficiency in 
€— per o p. and lumens per watt of various types of incandescent 

ampet. 

THE OVERSEAS ENGINEERING Co., LTD., 163-5, Great Portland 
Street, W. 1.—List No. 66 (12 pp.) giving prices and particulars of 
" National" d.c. motors and dynamos for many purposes. The list 
is fully illustrated, and includes fractional h.p. motors. Also an 
illustrated price list (No, 97) of Overseas electric irons, grills 
and toasters, and hot plates; and List No. 17 dealing with flour 
mills and Overseas- Federal ceiling fans. 


Lead.— Under date January 29th, Messrs. G. CAWBON 
AND Co. report :—" Although the total turnover during the week 
has been fairly satisfactory, there is no improvement in price to 
record. The position as to supplies remains unchanged. There is 
very little lead coming forward, and unless Continental shipments 
become larger, supplies are likely to remain very reatricted. As 
the German Exchange continues to improve, it cannot pay them to 
ship lead unless at higher prices. The partial destruction of the 
Port Pirie Smelting Works by fire is likely to retard Australian 
shipments for some considerab!e period, so that it is impossible to 
say at present when fresh Australian lead will reach this country. 
Meanwhile the demand from China and Japan is as insistent as 
ever. Our Government, however, still refuse to supply this demand 
from stock. The general trade demand remains rather poor, but 
electrical works continue to take lead in fair quantities, and are 
likely to do so. The outlook points to a steady market without 
а" change in prices unless some fresh unforeseen development 
в E 

MxssR8. JAMES FORSTER & Co. in their report, atate : —“ The 
market has not been particularly sotive, transactions amounting 
to about 4,000 tons, as against 3.000 last week. Consumers have 
been more in evidence, and sales have been made to them for the 
Spring months as well as for prompt. On the other hand, export 
business is very dull. The fire at Port Pirie, which we understand 
destroyed the Dwight roasting plant entirely, may indefinitely 
delay the resumption of supplies of Broken Hill lead. In fact, we 
understand that a quantity of pig lead has recently been sold for 
prompt shipment to Australia.” 


Decontrol of Соа/, — The Government has decided to 
canoel on and from March Ist next, the Directions of the Board of 
Trade dated August 25th, 1920, as to pithead prices. This will 
afford & month in which buyers and sellers can readjust their 
arrangements so far as these may be necessary. All allocations or 
directions to collieries to supply specified districte or consumers, 
whether made by instruction of the Government or by District 
Coal and Coke Supplies Committees, will be abolished from the 
above date, and inland consumers will be free to purchase supplies 
from any available source, and through any channel. They 
should, therefore, at once proceed to make any arrangements 
necessary to secure their supplies after March 1st. All questions 
as to price, quality, conditions of sale and delivery, &c., will be 
matters for arrangement directly between buyers and sellers. So 
far as coal for foreign bunkers and export is concerned, the 
position remains asshown in the official notifications published on 
December 28th, 1920, and January 10th, 1921. 


Manufacture of Meters in Australia.— With reference to 
our note of June 18th last, under the above heading, in which it 
was recorded that extreme difficulty was experienced in securing 
supplies of electricity meters, and that it was proposed to commence 
their manufacture locally, we &re informed from a reliable source 
that English manufacturers are now receiving в fair share of the 
orders for meters for Australia, and that their manufacture locally 
has not as yet commenced, 


Receiverships.—W. A. & R. J. Jacoms, LTD.—W. 
Bigland, of 171, New Bond Street, W. 1, ceased to act as receiver 
on January llth, 1921. A. E. Newman, of 171, New Bond Street, 
W. 1, appointed receiver on January 13th, 1921, under powers 
contained in debenture dated July 29th, 1920. 


Boxing Contest.—At the canteen of Messrs, Thwaites 
Bros., Ltd., electrical engineers, Bradford, a return boxing contest 
took place on January 26th, between the apprentices of that firm 
and those of the Phenix Dynamo Manufacturing Co. (English 
Electric Co.), Ltd., Bradford. Seven contests of four rounds each 
were engaged in, and provided enjoyable sport for the contestants 
and a large gathering of supporters. On the aggregate, the 
Thwaites Bros. fighters were the victors, Mr. Brown, of the 
Thwaites’ Bros. trainers, gave an exhibition of ball punching. 
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Forthcoming Exhibitions.— The following exhibitions 
are being organised :— 

Birmingham.—March 21st-May  21st.—National Trades and 
Industrial Exhibition. 

Jondon.—February 10th to 26th.--" Efficiency” Exhibition at 
Olympia. 

Тодон and Birmingham.—February 21st to March 4th.—British 
Industries Fair. Glasgow.—February 28th to March 11th. 

London.—March and October.—Society of Motor Manufacturers 
and Traders at Olympia. 

London.—April Ist to 30th.—Building Trades Exhibition at 
Olympia. | 

Tondon] une 3rd to 17th.— Rubber Trades Exhibition at Royal 
Agricultural Hall. 

London.—July 4th to 15th —London Fair and Market at Royal 
Agricultural Hall. : 

London.—Beptember 7th to 28th.—Shipping, Engineering and 
Machinery Exhibition at Olympia. 

London.—November 17th to 26th.—-Public Works, Roads and 
Transport Exhibition. 

London.—1923.—British Empire Exhibition. 

Johannesburg. —March 9th to 16th. — Chemical, Metallurgical, and 
Mining Exhibition. 

British Dominions.—1921.— Dominions Touring Exhibition 
(South Africa, Australia, Canada and New Zealand). 

Basile —May 28th to June 8th.—International Automobile Exhi- 
bition. 

Barcelona —A pril 1st to 10th.— International Samples Fair. 

Bandoeng (Java).—September 19th to October 9th.—Netherlands 
East Indies Fair. 

Bordeaux.—Jaune 15th to 30th.—International Samples Exhi- 
bition. 

Brussels,—April 4th to 20th.—International Commercial Fair. 

Ghent.—April 16th to June 14th.—International Exhibition of 
Architecture, Building, and Kindred Industries. 

Iceland. June. World's Fair. 

Lina. June lst to October 318t.— International Industrial 
Exhibition. 

Peking. —March.—International Exhibition. 

Pragve.—February 28th to March 8th.—Fair and Exhibition. 

Lyons.—Maroh 1st to 15th.—Metallurgy, Engineering, Building, 
kc, Fair. See below. 

Mezico.—Beptember.— Commercial and Industrial Fair. 

Milan—April 12th to 37th.—International General Manu- 
facturers’ Fair. 

Utrecht.—BReptember 6th to 16th.—International Fair. 

Buenos Aires.—1923.— International Exhibition. 

Rio de Janeiro,—1922.—International Centenary Exhibition. 


Exhibitions, —The Committee of the Lyons Fair, at ite 
last meeting, decided to exclude both German and Rhine-provinoe 
exhibitors from the March exhibition, Arrangements have been 
made for a display of exhibits of electric heating and ventilating 


An electrical fair is projected at Paris, from May 10th to 25th, 
in two halls on the Esplanade des Invalides. Electric heating 
apparatus for the house and workshop will be specially catered for, 
alternating and continuous current being provided. 


P.0, Telephone Cable Contract.—MEssBs. JOHNSON 
AND PHILLIP&, LTD., of Charlton, have just received an order 
from the G.P.O. Engineering Department for a duplication of the 
London to Brighton trunk telephone cable laid by them in 1914. 
This cable consists of approximately 55 miles of 104 pair 70-lb. 
dry core, lead-covered cable, and is an addition to a considerable 
mileage of trank telephone cable which the firm have in hand for 
other sections of the G. P. O. telephone system. 


New Spanish Company.—La Sociedad Iberica de Con- 
strucciones Electricas is the name of a new company which has 
lately been formed in Bilbao, with a capital of 20,000,000 pesetas. 


Aa Industrial Relations Department.— Another example 
of the progressiveness of the Commonwealth Edison Co., Chicago, 
one of the largest central station companies in the world, is the 
establishment of an Industrial Relations Department. The com- 
pany has been investigating for some time а plan for employé 
representation, with the object of ensuring mutual understanding, 
fairness and y between the employés and the management. 
The result of this study has been the creation of an Industrial 
Relations Department. One of the general duties of the department 
will be to supervise in an impartial manner, as between the 
management and the employós, the development, introduction and 
operation of an employós' representative plan. The manager of 
industrial relations will have the administrative responsibility for 
developing and carrying out a comprehensive personnel and 
employment policy in the company service, and for the manage- 
ment of the units of the company organisation performing 
functions of ‘personnel administration. A special section of the 


ment will be devoted to the welfare'of the women employés. 
Electrical Review (Chicago). 


U.S.A. Wages.—A Central News New York dispatch 
appearing in the Daily Herald says that the General Electric Co. 


at Schenectady has cut down the wages of its employés by 10 to 
15 per cent. 


EP.D.—At the annual dinner of the Bath Chamber of 

а when the hampering effect of E.P.D. on trade was 
criticised, Capt. Foxcroft, М.Р. for Bath, explained that the 
Chancellor of the Exchequer might be interested to know tbat in 
Spain the letters E.P.D. (En Paz Descansa) were inscribed upon 
tombstones, the Spanish equivalent of R.I.P.— Evening News, 


Book Notices.— Welfare Work” (the Journal of the 
Welfare Workers’ Institute). Vol. II, No. 13. January, 1921.— 
This issue contains, among a number of interesting and useful 
articles on welfare work and kindred subjects, the general 
secretary's annual report. Miss Voysey, B.A., states that the 
Employment Bureau has developed rapidly, and the Information 
Bureau is kept busy by inquiries of all descriptions. The total 
membership of the Institute has reached 546. The necessity for 
facilities for training welfare workers is emphasised, and a report 
of the work done in this direction during the year is given. 
Evidence on the subject of the employment of women and young 
persons in industry was collected and laid before the Home 
Secretary's Committee dealing with the question. 

British Standard Specification No. 186—1920, "Interim B.S. 
Terms and Definitions for Use in Connection with Automatic Tele- 
phone Systems (7 pp.). London: Orosby Lockwood & fon. 
Price 18. net. Post free, 1s. 2d.—This list has been prepared in 
conjunction with the G.P.O., the Telephone Manufacturers’ 
Association, and the Relay Automatic Telephone Co., Ltd. Where 
the nomenolature differs from that employed in America, the 
American term is given in parentheses. Common abbreviations 
are also indicated. | 

„The Mining Electrical Engineer,“ Vol. I, No. 4. January, 1921. 
(30 pp.) Price 1а. net.—This iesue includes an illustrated article 
on " The Anderson Boyes Works and Products,” papers on elec- 
trical signals and telephones in mines, as well as reporta of pro- 
ceedings at the branches of the Association. 

“ Interference of Power Circuits with Telephone Cirouits " (8 pp.), 
“The Electrical Properties of Three-phase Transmission Lines” 
(16 pp.). and "On a Theory of Fluid Friction and its Application 
to Hydraulics (19 pp). By E. Parry, B. Sc., M.Inst.C.E., M. I. K. E. 
Reprinted from the English Electric Journal.—In the first of these 
papers the engineer-in-chief of the Engliah Electric Co., Ltd., gives 
curves and calculations of the effects of electrostatic and electro- 
magnetic induction on telephone lines. The second paper has been 
prepared " primarily for the use of departmental officers in design- 
ing transmission lines, with the object of eoonomising tinre and of 
standardising the method of calculation," A number of valuable 
tables are appended. 

“ Electrification of Railways.” By H. F. Trewman, Pp. ix + 
75, 13 figs. London: Sir I, Pitman & Sons. Price 2s. 6d. net. 

" Journal of the American Institute of Electrical Engineers.” 
Vol. XL, No. 1. January, 1921. New York: The Institute. 
Price $1. 

Proceedings of the South Wales Institute of Engineers.” 
Vol. XXXXI, No. 2. Issued January 21st, 1921. Cardiff: The 
Institute. 108. 


Callender's Hospital Fund.— We have received a copy 
of the 18th annual report and statement of accounts of Oallender's 
Hospital and Distress Fund, which were approved at a meeting 
held at the Belvedere Works on January 29th. A record sum was 
reoeived in subscriptions during the year, and it was possible to 
increase amounts given to the various hospitals and other institu- 
tions. A large number of hospital and nursing home letters were 
issued, surgical appliances were distributed in cases of necessity, 
and financial and other assistance was given. The weekly sub- 
scription realised £762, against £362 in the previous year, largely 
due to the higher rate (2d. per week instead of 1d.). 

The company gave а donation of £50, and several guineas apiece 
were subscribed by the directors and others. The awards to 
hospitals and other institutions were £640, as against £376 in the 
previous year. 


Fall in Lamp Prices.—We are pleased to see that the 
prices of the lamps sold by Association " firms are being substan- 
tially reduced, several new prioe lista having been sent па recently. 
The alteration took effect as from February 1st. The most notice- 
able feature is probably the decline in the prices of gasfilled lamps, 
the fall being as great as 28 per oent. in one case, that of the 
100-W size. 

The types affected are “ Royal Ediswan,” “ Mazda,” “ Britannia,” 
tt Xcel.” LD Foster," be Osram," “ Cosmos," ti Elasta Pope,” u Stearn,” 
апа Zz lamps. 


Birmingham and Midland Institute Exhibition.—At 
this exhibition, held from January 11th to 14th, the EDISON SWAN 
ELECTRIC Co, displayed an extensive range of X-ray apparatus, 
inoluding their X-ray couch and complete equipment and other 


electro-medical apparatus, all of which was described in our issue of 
January 14th (p. 40). 


Stoker Orders.—Amongst the more important of the 
UNDERFEED BTOKEB Co.'s recent sales, are the following to 
electric power stations: — Travelling grate stokers.—Manchester 
(4), Bradford (12), Melbourne (2), Falkirk (1), Midland Power Co. 
(3); various industrial concerns (21). Underfeed stokers, industrial 
concerns (17). Ash conveyors are being supplied to the Lancashire 
and Yorkshire Railway and other compenies ; and air heaters to the 
Northampton Electric Light Co. 


Copper and Lead Prices.—Messrs. F. SMITH & Co. 
report, February lst :—Electrolytic copper bars, 877, £3 decrease ; 
ditto sheets, no change; ditto wire rods, £93, £3 decrease: ditto 
h.c. wire, 1184., rg decrease; silicium bronze wire, 1s. 7id., id. 
decrease. 

Messrs. JAMES & SHAKESPEARE report, February 2nd :—Copper 
bars (best selected), sheets and rods, no change. English pig lead, 
£24 108. ; 108. decrease on last week's quotation. 


Sale.—At the Georgetown Factory disposal sale, con- 
cluded on Wednesday, last week. four 400-h.p. electric motora for 
submarines realised £400 each. 
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British ladustries Fair (Birmingham), 1921.—This 
Fair, which is to be held at Castle Bromwich from February 21at 
to March 4th, shows every sign of being an even greater success 
than that of last year. Large numbers of inquiries are being 
received from Colonial and foreiga buyers, and all indications go 
to show that the Fair will be well patronised from abroad. The 
exhibits themselves will be more comprehensive and far more 
representative of the various trades allotted to the section of the 
Fair than was the case in 1920. The Duke of York will be present 
on March let. The visit of a number of official foreign com- 
mercial missions invited to this country as! guests of the Govern- 
ment, coincides with the date of the Fair, to which a visit will be 
paid on March 2nd. These missions represent about 16 foreign 
countries, and will be—while in Birmingham —the gueste of the 
Council of the Fair. Intending visitors are recommended to make 
immediate application with regard to hotel accommodation, to the 
General Manager, 95, New Street, Birmingham. ' 


Soclal.— The Southport Tramway and Vehicle Workers 
held a successful concert in the Tramway Workers Hall, on 
January 27th, Mr. Lawrence presiding. The programme was % 
capital one, and much enjoyed. Additional pleasure was added to 


the evening's proceedings by the serving of refreshments kindly 
provided by Mr. H. Marshall. 


For Sale.—By order of the Disposal Board, Ministry of 
Munitions, Messrs. EADON & LockwooD will offer by auction, on 
March 8th and following days, at H.M. Factory, Langwith, Derby- 
shire, valuable chemical and electric power plant, engineers’ 
tools, e'ectrical and other stores, including 1,000 and 1,500-h p. 
vertical gas engines. The Disposal Board, Ministry of Munitions, 
is inviting public tenders for a 675-h.p. steam-driven electric 
generating plant lying at Ellesmere Port, Chester; and a semi- 
Diesel electric generating plant, lying at Chattis Hill Aerodrome, 
near Stockbridge, Hants. For particulars, see our advertisement 
pages to-day. | 1 

New French Companies.—The Etablissements Galopin 
et Cie. have been formed into & company, under the style of 
Société Nationale d'Entreprises Electrique, with а capital of 
1,000,000 fr., and offices at 126, Rue de Province, Paria. 

With a capital of 3,500,000 fr, the Etablissements Dieny et 
Lucas, have been constituted а company at Paris (Rue Taitbout, 50). 

R. Despessailles, R. Labanowski et Cie. is the style of a company 
constituted at Paris (3, Rue Lenbonnet) for the importation and 
exportation of electrical material and specialities of all kinds, The 
capital is 150,000 fr. 

The Société Francaise des Machines Marelli is a newly con- 
stituted branch of the Milan firm of Ercole Marelli, formed with 
a capital of 1,000,000 fr., to manufacture in Fran:e the specialities 
of the Italian firm in motors, dynamos, transformers, alternators, 
electric ventilators, centrifugal pumps, &c. Its offices are at 
56, Boulevard Voltaire, Paris. 

With the title of the Société Hydroélectrique ‘ La Valentinoise," 
has been formed at Paris (Rue de Vienne, 5) a company with a 
capital of 1,020,000 fr., in 1,00) fr. shares, of which 250 are appor- 
tioned to MM. Saint Paul and Pellegrin, and 175 to Marshal Foch, 
G. Foch, and Mile. J. Foch, as consideration for their assets. 

There has been established at Paris (94, Rue de la Victoire) the 
Société de Production et d'Exportation “ Siderurgiquea," for the 
purpose of carrying out undertakings associated with the mining 
and the ironfoundry businesses, and the manufacture of electro- 
mechanical and other apparatus. Its capital is 200,000 fr. 

There has been formed at Paris (10, Rue Mogader), the Société 
d'Electricité de la Région de Dunkerque, with a capital of 
6,000,000 fr. in 500 fr. shares, of which 4,000 are allocated to the 
Compagnie Générale pour l'Eclairage et le Chauffage par le Gaz 
de Bruxelles as consideration for its assets. A strong French and 
Belgian board of management has been appointed. 

At Saint Chamond (Loire), J. B. Perrin, Gargaire et Cie., have 
been constituted a company, with a capital of 140 000 fr., to carry 
out electric installations. 

There has been formed at Paris, under the designation of the 
Appareillages Electriques Peerless, a company with 250,000 fr. 
capital, to undertake electric installations and the sale of electric 
apparatus and accessories. Its offices are at 29, Rue de Mont 
Cenis. , 

With а capital of 2,500,000 fr. the Société Anonyme des Etab- 
lissements Guinier has been registered a company at Paris (38, Rue 
de Trévise). 

The Société des Forces Motrices de l'Ariège has been established 
at Paris (b, Rue Blanche), to develop the water power of the river 
Ariège in every possible way for the generation of electricity. Its 
capital is 12,000,000 fr. 


Calendar, — Messrs. CHARLES CHURCHILL & Co., LTD., 
of 9-15, Leonard Street, London, E.C. 2, have sent us a wall 
calendar with a block of daily date slips below a picture repre- 
senting a works interior wherein machine-tool equipment and 
contented labour secure " production. the secret of prosperity.” 


Workshops Avallable.—A correspondent has room avail- 
able at hia works in Putney—shops of 147, 275, and 500 sq. ft. 
for the manufacture of electrical applianc»s, such ss meters 
with electric power, and would supervise the work if desired, or 
let the space. Inquiries sent to us will be forwarded. 


Norwegian Cables for Russia!—It is reported from 
Drammen, Norway, that a local firm of agents, acting on behalf of 
the Soviet Government, is in nezotiation with the Norsk Kabel- 
fabrik in relation to the suggested delivery of а considerable 
quantity of telephone cable to Ruasia. 


LIGHTING AND POWER NOTES, 


Barrow.—ELEcTRICITY SCHEMES. — The provision of 
electricity at Barrow is being debated by the Electricity Com- 
mittee, which has already considered the suggestion to obtain 
power from the river Leven at Baskbarrow, and also a proposal to 
make overtures to Messrs. Vickers, Ltd., for any surplus electricity 
from their new power station at Buccleuch Dock. The former scheme 
is estimated to cost £90,000. A third acheme has now been pro- 
posed to harness the tides at Walney Ialand, by which it is estimated 
a supply of electricity could ba generated sufficient to supply 
Barrow and the whole area between Lancaster and South Cumber- 
land. The main factor, however, is one of cost, which would be 


heavy. A report is being prepared, and this will come before the 
Committee. 


Bedford.—Loan.—The Town Council has applied for 
sanction to a loan of £1,600 for transformers, switchgear, &o., for 
extended supplies to the works of Messrs. J. & F. Howard, Ltd., and 


а sub-station is to be provided for the Queen’s Park district, at 
a cost of £720. 


Birkenhead.— Loan.—The Town Council has decided to 
create the necessary stock for raising the sum of nearly £1,000,000, 
of which £28,00) is expenditure authorised by the Electricity 
Commissioners for the purpose of the electricity undertakings. 


Blackpool.— HousR-WIuINxd.— The Corporation Housing 
Committee took no action with regard to a request from the 
Electrical Contractors’ Association, London, that in conneotion 
with the work of wiring the Corporation houses for electric light 
only tenders from members of the Association should be considered. 
The tenders have been let to the Blackpool Electrical Association. 


Boiton.—Loan SancrioneD.—The Electricity Commis- 
sioners have sanctioned the borrowing by the Town Coancil of the 
sum of £50,000 for mains and £50,000 for sub-stations on con- 
sumers' premises. | 

PROGRESS OF EXTENSIONS.—In а report on the progress of 
extensions at the Back-o'-th'-Bank station, the electrical engineer 
states that the 6 000-kW turbo-alternator is in course of erection. The 
engine- room for the first 12,000-kW set is well in hand, and a large 
part of the boiler-house steelwork is erected. The material for 
the four boilers in connection with this set is practically all ready 
on the site or completed at the makers works. The 12,000-kW turbo- 
alternator is expected to be erected and ready for load in August. 
It is estimated that the total plant capacity will be 84,000 kW by 
next winter, including stand-by plant. ‘The maximum load is 
estimated at 18,000 kW. The total cost of the extensions is given 
as £811,380, and expenditure to the date of the report amounted to 
£154,766. 


Cassop.—Pustic LIHTrMG.— The Council has accepted 
the offer of Mesars. Bell Bros, Ltd., of Bowburn Colliery, to erect 
poles, lamps, &c., for public lighting and supply electricity at £5 per 
lamp per annum. 


Colchester.—P&oPosgD PRICE Increase.—The Town 
Council has applied for an order to increase the price of electricity 
to ls. per unit, with a quarterly payment of 15s. for any quantity 
up to 15 units for the winter quarters, and 10s. for any quantity 
up to 10 units for the summer quarters. 


Continental.— France.—An official inquiry is beiag 
held into a scheme for e:itablishing a high-pressure net work for the 
distribution of energy from the waterfalls in the Tarentaise, 
Albertville and Beauges valleys, in the Lyona and Stephan districte. 
Two main lines are contemplated, which, with their several 
branches, will serve some 42 towns. 

The Société des Forces Motrices de la Vienne is sbout to start 
working the station which has been in course of construction 
since 1917 at the Ile Jourdain, designed to supply at 60,000 volte 
on the various centres of the departments of Charente, Charente 
Inférieure and Deux Sé:res. The station only forms a part of the 
company’s programme, which includes the erection of two other 
stations, one at Chardes, of 6,000 h.p, and the other at Joussand, 
of 9,000 h.p. capacity. . 

BELGIUM.—The municipal authorities of Ostend have taken over 
the concession for the electric lighting of Mariakerke from the 
Compagnie du Tramway Electrique d'Ostende-Littoral (in liquida- 
tion), and also the whole of the company's installation. 

CZECHO-SLOVAKIA.—The Moravian Provincial Committee has 
decided to carry out a scheme for establishing a large power station 
on the River Thaya, which will generate 80,000,000 kWh per 
annum. The financing of the scheme, which will take several 
years to carry through, is now assured, a Swiss banking group 
having promised its assistance.— Economie Review. 


Ealing.—Loan.—The Town Council is applying for 
sanction to a loan of £30,000 t5 cover the following items of 
capital expenditure for the ensuing three years: —H.p. feeders, 
£12,500; l.p. distributors, £7,000; services, £3,000; meters, 
£5,000; and transformers, £2,600. 


Fermoy.—Evectric Licuting Proposep.—Owing to 
the excessive cost of gas—128. 6d. per thousand cb. ft.—the Urban 
Council is to institute inquiries regarding an electricity supply for 
the town. 


Hebden Bridge.— LloaN.—The Council is seeking 
sanction to the borrowing of £5,000 for the provision of additional 
mains and meters. 


— 
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Kiggsten-on-Thames.—Loan SANCTIONED.—The Town 
Council has received sanction to a loan of £14,230 for electricity 


purposes, and a further loan of £19,750 to moet excess expenditure 
on plant extensions has been applied for. 


Lancaster. —PROPOSED ExTENSIONa.—In order to cope 
with the greatly increased demand for electricity, the electrical 
engineer has been instructed to prepare a report on the plant and 
sugges‘ions for its extension. Inquiries are also to be made as to 
the possibility of obtaining a aupply from the National Projectile 
Factory. | 


Leeds.—STREET LIdHTINd.— The Street Lighting Com- 
mittee has decided that commencing September 30th next, three- 
quarters of the total number of the public lamps in the city shall 
be lighted. This will be equivalent to the lighting in pre-war 
days, Any special cases, where extra light is required, will be 
dealt with as deemed necessary, 


'London.—SrT&£Px&Y.— Under the general conditions of 
supply, "restricted" supplies have hitherto been given by 
separately-metered circuits provided with a time switch cutting off 
supplies between sunset and 7 p.m. from Monday to Friday during 
six winter months. Many premises, therefore, have double circuits, 
and the Electricity Supply Committee reports that it has discovered 
cases of consumers who have endeavoured to connect their supply 
to obtain electricity at the reduced “restricted” rate during the 
reit of the day. On this account it is recommended that the 
" restricted" supplies should be confined to certain classes of con- 
sumers, such as places of worship, shop exterior lighting, &c. 

A scheme of extensions has been drawn up by the borough 
electrical engineer, which it is proposed to proceed with in three 
parts. The first inetalmont will cost £281,160; the second, 
£128,480; and the third, £82,500; making a total of £492,140. 
The Finance Committee racommends application to the Electricity 
Commiss‘oners for sanction to a loan to cover the cost of the first 
part of the scheme. 

HAMMERSMITH.—With regard to the Council's application for 
sanction to a loan of £31,693 for electricity purposes, the Elec- 
tricity Commissioners have consented to ths borrowing of £16,635. 
An item of £305 is to be charged to revenue, while itema of 
£500 for a sub-station site, and £100 for buildings have also been 
omitted, the first pending the settlement of negotiations, and the 
second because the Commissioners consider the amount should be 
еа against the amount of £900, sanctioned for the linking-up 

eme. 

Sr. PANCRAS.—Reporting to the Borough Council on the 
subject of supplying electricity to rooms in tenement houses, the 
Electricity Committee states that the chief electrical engineer, in 
accordance with instructions, has submitted three sshemes for the 
extension of the public street lighting by electricity in different 
distriots of the borough, and at the same time to provide small 
dwellings with electricity in acoordance with the Council’s scheme. 
Unfortunately these schemes do not provide for much labour, the 
greater proportion of the cost being for materials, The Committee 
has, however, adjourned the consideration of the matter in order 
that a canvass may be made of the districts to ascertain the 
extent of the demand for electricity for household lighting, parti- 
соату concentrating on those streets where mains are already laid 
or are in the immediate neighbourhood. The Council's scheme at 
the present time provides only for small dwellings, and is based 
upon six lights being used, whereas a large proportion of the 
atreeta now under consideration are composed of tenement houses 
in which each family occupies two or three rooms. 


Monasterevan (Co. Kildare).—SaLe or Puant.—Mr. T. 
Tynan, merchant, Ballybrittas, has purchased the plant of the 
Monasterevan Electric Light Co. for £1,500. 


Morecambe.— House LiamTING.—The Corporation has 
sanctioned the expenditure of £3,00) upon the laying of new maine 
to supply electricity to the houses in course of erection under the 
borough housing scheme. | 


New Zealand.—Wa:iRoA DEkv&gLOPMENT.—H.M. Trade 

mmiesioner in New Zealand reports to the Department of 
Overseas Trade that the ratepayers of the Wairoa district have 
approved the proposal of the Wairoa Electric Power Board to 

тот the sum of £100,000 for the purpose of erecting main 
electric transmission and feeder lines between Waikaremoana and 
the Borough of Wairoa, including sub-stations and equipment 
(£35,000) ; erecting subs diary transmission lines, feeders, and sub- 
stations from the main transmission line to outlying districts in 
Wairoa County (2 60,000), and purchase of electric motors, 
machinery, fittings, &c. (£5,000). 


Salford.—IssuER or Srock.—The Town Council, at a 
Special meeting, has decided to create stock for the ra'sing of 
£750,000, £100,000 of which is for electricity purposes. 


Southend.—PRoPosED ExtEnsions.—At the Electricity 
and Light Railways Committee, the electrical engineer submitted & 
short report upon the question of the extensions of plant which 
he had advised should be carried out in order to be available 
by the summer of 1925, by which time he estimated that the load 
would ba approximately 6,960 kW (the existing plant capacity. 
including the six new Diesels now in course of erection, being 
5,960 kW), but that allowing for stand-by plant of 1,340 kW. the 
Plant available at maximum load would only amount to 4,620 kW, 
which, in his opinion, would only be sufficient for the summer 
load of 1922. He reported that to provide for the summer of 1925, 
8,200 kW, including stand-by plant, would be required, an addition 
of 2,210 kW to the plant now in course of erection, either by the 


purchase of four 540-kW Diesel sets, or the installation of one 
2,000-kW or three 750-kW steam generators in the main station, 
with the necessary extension of the boiler-house plant. in order to 
raise its capacity to 120,000 lb. steam per hour. A special meeting 
of the Committee was to be held to consider the scheme, together 


with а scheme for the provision of turbo-alternators presented to . 


the Committee in November last, the estimated cost being 
£300,000. 


Stoke-on-Trent.— EXTENSIONS AND Finance. — The 
Electricity Committee having recommended the borrowing of 
£200,000 for extensions, which the Finance Committee suggested 
should be deferred until after the end of the present financial year, 
owing to the serious financial position of the Council, the matter 


was discussed a* a meeting of the Town Council. It was pointed 


out for the Electricity Committee that with the existing plant, the 
requirements of the district could not be adequately catered for 
beyond 1922, and that if the borrowing of the amount named 
were deferred, the responsibility for failure to meet the demand 
would be with the Council and not with the Committee. After 
discussion, it was decided to refer back the Finance Committee's 
proposal, and the matter is to come up again for consideration by a 


joint committee of the Finance Commit'ce, and other committees | 


concerned. 


Todmorden.— Loan SANCTIONED.— The E.ectricity Com- 
missioners have given permission to the Corporation to borrow 
£31,000 for plant and mains in connection with a bulk supply fro 
the Yo-kshire Electric Power Co. | 


Wareham.— SPECIAL Оврев.—Тое Warebam Electric 
Supply Co., Ltd., is applying to the Electricity Commissioners 
for a special order authorising the company to distribute electrical 
energy for public and private purposes within the Borough of 
Wareham, and parte of the parishes of Arne and Wareham St. 
Martin, 


Wrexham.—Loan.—The Town Council is seeking the 
permission of the Electricity Commissioners to borrow £20,176 for 


mains extensions, &c., including the provision of cables to the new 
houres at Acton Park, 


TRAMWAY AND RAILWAY NOTES. 


Burnley.—Fare INCREASE.— The Council has approved 
of a proposal of the Tramways Committee to raise the fares on the 
long distance journeys, with a view to reducing the anticipated 
deficit on the year’s working. The Council has received an 
interim order from the Ministry of Transport sanctioning the 
increase. 


Chester.— CONDITION OF TRACK.—It was reported at the 


meeting of the Town Council that to put the tramway track in 


order would entail an expenditure of £70,000, and that some cther 


method of conveyance, such as railless trolley cars or motors, was 


the only alternative. Tenders are to be invited from firms for 
running a motor-'bus service. 


Continental.—NoRwAv.—Iaformation has been received 
їп the Department of Overseas Trade that the Norwegian Govern- 
ment has granted a concession to À/3 Akersbanerne to construct an 
electric railway from Majors tuen thr:u th Taasen to Sogrsvandet, 
and from Taasen to Segene, a suburb of Christiania. Preliminary 
work in connection with the levelling of the route is to be put in 


hand immediately. This will not, however, be concluded until next 


autumn, and invitations to terder will not be issued until the end 
of the year. Opportunity will then arise for British firms to submit 
tenders. It is estimated that the rails will be required at the end 
of 1922, and the cars in the autumn of the same year. 

A/S Akersbanerne recently applied to the Norwegian Govern- 
ment for a further conceasion in respect of a prospective line from 
the centre of Christiania to Ostensjo, a distance of about 8 km. 
In the event of the concessions being granted, both lines will be 
built simultaneously, and further material will be required. 

SpaIN.—The contract for the supply and erection of the installa- 
tions in connection with the electrification of the Pajares incline 
on the Norte Railway between Gijon and Leon hag been awarded to 
the Compagnie Francaise Thomson- Houston, of Paris, together 


with the General Electric Co., of New York. These two com- 


panies, in agreement with the Caminos de Hierro del Norte, are 
expected to obtain from Spanish industries as much of the 
material needed as poss ble. The railway company, moreover, is 
to contract, if possible, for the supply of power by the companies 
of the Paj ares region, in order to di-pense with the steam power 
station proposed by the French company, or at least to simplify it 
and use it only as a reserve in case of interruption in the supply 
of power from the hydro-electric establishments.—Reuter's Trade 
Service (Madrid). 


Dewsbury.—erort ON IxPROVEMENTS.—The Tram- 
ways Committee is to make а report to the Town Council as to 
possibilities and costa of alterations with a view to doing away with 
the present congestion of tramway termini in the centre of the 
town. ö 

Durham County.— TRANSPORT SCHEME.—ÀL a special 
meeting of the County Council on January 26th, it was formally 
decided to proceed with the promotion of the Parliamentary Bill 
permitting the Council to inaugurate a large transport scheme, 
A great deal of opposition to the scheme had been put forward by 
local authorities in the area, as well as by busineas men wh, 
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consider the project will merely be a further burden to the rate- 
payers. Owing to the consent of local authorities to the oon- 
struction of certain tramways being withheld, it is probable that 
the Examiner will refuse to permit the inclusion of these pro- 


visions in the Bill. If they are dropped, the cost of the proposals 
will be lessened by about £200,000. 


Halifax. ANEMOMETER STATIONS.—Following upon the 
reporta of Government inspectors on the recent blowing over of 
two tramoars on the high and exposed section of the tramway 
route at Queensbury, the Tramways Committee is making inquiries 
as to the cost of installing ап anemometer station on one or more 
of the exposed routes of the town, to reoord the maximum wind 
velocities in the neighbourhood. A decision,in the meantime, that no 
double-deck cars shall be run on the Queensbury and other similarly 
exposed routes, has called forth a protest from the Queensbury 
District Council, which suggests that covered cars should be used 
when weather permits, and advocates the provision of & loop to 
the single line at a point less exposed than Stocks Gate, where the 
cars were blown over whilst standing. For the present, however, 
the Committee is adhering to its decision as to covered cars. 

DISTRIBUTION OF MATERIALS.— With a view to effecting 
economy and obtaining speedy delivery, the Tramways Committee 
has recommended the Municipal Tramways Association to purchase 
a bulk supply of rails for distribution amongst the authorities 
requiring them. 

IN WORKING.—A financial statement for the nine months 
ending December 31st, 1920, shows that the Corporation tramways 
have been run at a loss of £5,959, as against a profit of £1,918 
during the corresponding period of 1219. 


Ipswich. — Ескоствіс "VEHICLES. — The Ministry of 
Health, on January 25th, inquired into the circumstances in which 
the Corporation is seeking sanction to а loan of £2,951 for the 
purchase of electric dust-collecting vehicles. In his evidence the 
borough surveyor said the present weekly cost of the horsed 
vehicles was £6 118. for cart, horse, and man. The amount of refuse 
collected by each vehicle averaged just over seven tons per week, and 
the cost of collection was 18s. 3d. per ton. With the electric 
vehicles 85 tons of refuse could be collected per week, at а cost of 


£48 9s. 8d., or 11s. 4d. per ton. The annual saving was estimated 
at £1,500. 


Leeds.—Proposep INcREASED FARES.—The Corpora- 
tion is seeking powers to advance the tramway fares from Id. to 
144. per mile. Workmen's tickets will be abolished. The altera- 
tions are rendered necessary by the continued daily loss ; for the 
nine months ending December 29th there was a deficit of £30,495. 
averaging 4111 per day ; latterly the position has improved a good 
deal, but the loss is still about #50 per day. 


Liverpool, —ExPREss Tramway Твлок. — Тһе Tramways 
Committee, after reconsidering the scheme for the express tramway 
along Princes Road, which had been referred back by the City 
Council, confirmed ita previous decision. The Council will, there- 
fore, be recommended to Jay the Princes Road tramway track 
on sleepers, at an estimated expenditure of £24,057, which is 
£2,800 leas than would be incurred by laying the present track 
with setts. 


London.— REPORT ох CoLLISTOx.— Major G. L. Hall, 
R. E., has submitted a report to the Ministry of Transport on the 
collision which occurred between an electric train and a steam 
train near Waterloo Station on November 26th last. The collision 
was only a slight one, the damage was small, and no personal 
injuries were sustained. From the evidence given it woyld appear 
that the responsibility for the accident rests with the’ driver of 
the steam locomotive, who either failed to observe the correct 
signals, or took those of another line to be hisown. Major Hall 
concludes his report by saying that The case is a typical example 
of an accident which would have been prevented by a system of 
automatic train control, and, as such, has been brought to the 
notice of the Committee.” 

A New "TuBE" DEVIGE.—The Underground Companies have 
installed an Automatic Stentorphone at Oxford Circus Station. 
This device is a kind of gramophone which directs passengers 
ascending or descending by means of the escalator to keep moving, 
instead of standing in one position. 


Newcastle-on-Tyne.—Loan.—At a meeting of the City 
Council on January 25th, the town clerk was instructed to make 
application to the Minister of Transport for sanction to borrow the 
following sums :—£42,740 for excess expenditure on the Benton 
tramways, and £16,000 for doubling a portion of the Longbenton 
track. Mr. @. G. Elliott, in moving the instruction, stated that 
the only alternatives to a loan were payment out of revenue, or 
out of the tramways reserve, neither of which was practicable. 


Southport.—STOPPAGE OF TraFFic.—Traffic was held 
up for some time on the electric railway between Liverpool and 
Southport, on January 27th, as the result of the derailment of two 
wagons, Whilst the obstruction was being cleared, steam trains 
were run from Liverpool to Bookhall, and in this way, passengers 
were able to proceed to Southport and intermediate stations. 


Warrington.— ExTENSION.—At its February meeting the 
Warrington Town Council will be asked to acoept tendera for the 
linking up of the Stockton Heath and Cemetery tramway routes. 
The greater part of the track was laid some years ago, and to effect 
the improvement in the tramway services all that is required is 
the laying of & curve extension, and the erection of the overhead 
equipment. 


TELEGRAPH AND TELEPHONE NOTES. 


France.—WIRELEss COMMUNICATION WITH BULGARIA. 
— Wireless communication between Bulgaria and France has been 
established for private and Press correspondence. The fees are 
the same as those levied on ordinary lines, the messages bearing 
the words “non taxée: voie T.S.F.” In case of overburdening or 
interruption of the wireless route, the offices concerned reserve the 
right of making use of the ordinary telegraph lines. 


Italy,—STRIKE.— The postal and tel h employés at 
Rome aed work on J ird gery iis i 


Montevideo New Telephonic System.—The only tender 


received for the construction of a telephonic system in Montevideo 
was that of the International Eastern Electric Co., Inc., which 
offers to construct the underground telephonic system, together 
with the necessary works, offices, &o., for a maximum price of 
6,943,500 pesos, and a minimum price of 6,647,000 pesos, according 
to the variations which it might be necessary to introduce in the 
course of the work. The initial lines would provide for a service 
to 16,500 subscribers, while extensions are in view providing for 
46,500 subscribers and a connection with the telephone system of 
Buenos Aires.—Reuter’s Trade Service (Montevideo). 


New Telephone Exchanges.—A scheme which will take 
about 20 years to complete, proposes the equipment of 60 additional 
telephone exchanges in the London area. According to the 
Evening News the 30,000-line Tower exchange in Great Tower 
Street is nearing completion,and will probably be the first to be 
placed in operation. A temporary exchange, which is being con- 
structed to relieve the congestion, will be out of the architects’ 
hands this month. The Stratford exchange will be finished so far 
asthe builders are coaoerned, in April, when its equipment will 
begin. The Holborn exchange, near Chancery Lane, is in an 
early stage of construction, but a temporary exchange near by will 
be in commission in a few months’ time, The Berkeley exchange 
will relieve the pressure on Mayfair; it is being equipped, and 
sites have been selected for 13 other exchanges, including the 
Strand, Sloane, Golder's Green, Langham or Marylebone, Battersea, 
and Woolwich. The Strand exchange will deal with 30,000 lines, 
and will be situated near Covent Garden ; a temporary Langham 
exchange is being erected on top of the Western District Post 
Office, and another is to be built in Queen's Road, Hendon, whilst 
a 30,000-line exchange is to be in installed in Wood Street, 
Cheapside. 

A new automatic exchange is to be established at Blackfriars, 
and if successful it will be widely extended. 

Last week the telephone services of Milnsbridge, near Hudders - 
field, were transferred from the old exchange in Armitage Road to 
the new building in George Street. This exchange should have 
been in operation long ago, but the work was held up by the war. 

Norway.—PHOTO-TELEGRAPHY. — The newspapers at 
Christiania recently published detailed accounts of a demonstration, 
given at Sandefjord, of an improvement in telegraphy invented by 
M. Hermod Petersen, chief manager of the Radio Department of 
the Telegraph Service. According to The Times, the invention 
consists of a new system based on alternating current, instead of 
the d.c. system hitherto used. Oneof the many benefits which this 
invention is expected to bring is a big reduction in the number of 
operators needed. It is estimated that work which now requires 
117 of the best operators in Norway could be done by 16. Thenew 
system eliminates errors. and reproduces with photographic 
accuracy, at practically unlimited distances, all sorts of hand- 
writing, type, drawings and photographs, 

Ships’ Wireless. — New Emencenoy Device. — The 
Marconi Co. has producel a compact emergency wireless set with 
a transmitting radius of 50 miles which it is proposed to install on 
motor-driven lifeboats. The set has been designed to work under 
rough-weather conditions and to remain reliable even if left 
inactive for a long period. The necessary operating aijustments 
have been reduced to a minimum, and the electrical and mechanical 
details have been made as simple as possible; the aerial is 
supported on two masts. The White Star Co. has ordered one of 
the newly-equipped motor-boats for the Olympic, and the Union 
Castle Co. is to install one on the Arundel Castle.— Evening News. 


Wireless Telegraphy. — RAILWAY | COMMUNICATION.— 
Experiments with wireless te'egraphy as an auxiliary means of 
communication on railways have been conducted by the Marconi 
Co. between Euston and Crewe, and as soon as the Post Office 
grants а licenoe, apparatus will be submitted to the London and 
North-Western Railway Co. for the purpose of making extended 
trials under commercial conditions. 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph indicates | 


the issue of the ELECTRICAL REVIEW in which the ` Oficial 
Notice ` appeared.) 


OPEN. 


Aberdeen. February 21st. ^ Corporation Waterworks 
Dapartment. Electrically-driven pumping machinery. Specifica- 
tions, £5 (returnable), from Water Engineer's Office, 414, Union 
Street, Aberdeen. 

February 21st. Electricity Department. Temporary and 
permanent ooal conveyors and shoots in connection with tlie 
reconstruction of the boiler house at Ferryhill, (January 21%.) 
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Anstralia.— MELBOURNE.—March 2nd and 9th. Vic- 
torian Railways. Reactanoes and condensers (for power signalling), 
electric crabs and equipment for oranes." 

ADELAIDE, — February 23rd. P. M. G. 4 Department. Electric 
lamps, as per Schedule 561, (January 21st.) 

SypwEY.—March 21st. P. M. d. Department. Telephone and 
telegraph apparatus, testing instruments and switchboard perta, 
Schedule 814. (January 28th.) 

PERTH, W.A.—March 29th. P.M.G.'s Department. Telegraph 
socumulators, Schedule 333. (January 21st.)* 

April th. P. M. G. 4 Department. Aocumulstors, &o., for 
Eucla, W. A. (January 28th.) 

BaisBANE.—Maroh 30th. P.M.G.s Department. Switchboard 
apparatus and perta." 


Batley. — Co-operative Society. Electric lighting of 
Clerk Green store. Specifications from Secretary. 


Belfast, — February 26th. Tramways Committee. 
—Tramway stores, including electrical accessories, cable, lampe, 
carbon brushes, Ко. (January 28th.) 


France.— PARIS. — February 17th. The supply and in- 
stallation of a multiple commutator table at the Central Telephonic 
Bureau in the Boulevard Raspail. Particulars from the Direction 
а ороноо Téléphonique, 4e Bureau, 103, Rue de Grenelle, 


Great Yarmouth.—February 11th. Electricity Depart- 
ment, Supply and erection of h. p. switchgear. (January 21st.) 


Leicester. — February 19th. Electricity Department. 
Two 10,000-kW, 3-phase turbo-generators, with condensing plant; 
also screens for straining condensing water. (See this issue.) 


London, — BATTERSEA. — February 9th. Electricity 


Department. E.h.p. and d. o. switchgear for two 450-kW converters, 
(January 28th.) 


Manchester.— February 14th. Electricity Department. 
33,000-V trunk feeder, pilot and telephone cables. (January 21st.) 

February 15th. Tramways Committee. Tramway stores, in- 
cluding meters, cable, lamps, bells, insulators, &c. (January 28th.) 


Middlesbrough.— February 9th. Corporation. Double 
lineof tramways from Albert Road to Linthorpe Road. Particulars 
from Mr. S. E. Burgess, Borough Engineer, Municipal Buildings. 


New Zealand. — WELLINGTON. — March Ist. Public 
Works Tender Board. Seven 4,000-k VA single-phase transformers, 
With socessories, for Lake Coleridge electric power scheme.“ 

March ‘5th. Government Railway Department. Two overhead 
travelling oranes," 


Salford, — February 14th. Tramways Committee. 
Twelve montha' supply of miscellaneous stores. Particulars from 
General Manager, 32, Blacktriars Street. 


Sosth Africa, — PRETORIA.— March 10th. Municipal 
Council. One 20-ton overhead стапе, six boilers (350-Ib. working 
pressure) three 3,000-kW steam turbo-generators with oondensing 
plant, five 750-kW converters. Further particulars can be obtained 
from Mr, T. 0. Wolley-Dod, general manager, electric lighting 

Specifications (five guineas) from the town clerk. 

February 16th, One 1,000-kW rotary converter with trans- 

formers and switchgear,” 


Swinton-Pendlebury.— Urban District Council. Elec- 
trio lighting of houses on Temple Lodge estate. Specifications 
from J. Knight, architect, 5, Oroas Street, Manchester. 


Urnguay.—Montsz VIDEO. — March 29th. State Power 
Номе, Single and three-phase meters.“ 

February 21%, State Power House. Electrical accessories, in- 
cluding plug fuses, branching blocks, cut-outs, keys and switches.“ 


4 copy of the specification, &o., can be consulted at the Depart- 
ment of Overseas Trade, 35, Old Queen Street, S. W. I. 


CLOSED. 


Australla.— Telephone material for the various States 
for the P. M.G.'s Department :— 


8,840 magneto wall telephones, £86,046 ; 940 do. table do., 24,488; 150 c.b. 
wall do., 21,461; 50 C. b. table do., £286; 100 automatio party line do., 
4188; 98 Btromberg-Carlson portable do., £90.—L. P. R. Bean. 

10,596 automatic wall telephones, 243.592; 8,489 automatic table do., 220.87; 

706 o. b. automatic table do., £11,868; 5,501 calling dials, £6,944.— 
Biemens Bros, & Co., Ltd. —Tenders, 


France. La Société la Canalisation Electrique, of St. 

‚ has lately seoured a contract from the French State Rail- 

way authorities in Paris for the aupply of 60 kilometres of rubber- 
, single-conductor cable. The same authorities have also 

Placed a contract with the Société Industrielle des Téléphone”, of 
Parit, for the supply of 50 kilometres of single-conductor cable. 


London.— HaxwERSMITH. — The Electricity Committee 
has decided, in view of the probable increased demands for electricity 
in the near fature, that an order for the second 10,000-kW set, with 
condensing plant, should be placed at once, particularly as delivery 
cannot be obtained until the summer of 1922. Messrs. A. С, 


Parsons & Co.'s price for the first set was £42,470, and Mesars. 
Hick, Hargreaves & Oo., for the condenser, £14,952, Owing to 
increased cost of raw materials, &o., Messrs. Parsona’ and Har- 
greaves' prices for the second 10,000-kW turbo-generator and con- 
denser are £47,570 and £15,800 respectively. The Committee 
recommends acceptance of these estimates. 

Copes, Feed-water regulator, £51.—foholey & Co. (recommended). 


STEPNEY.—Electricity Committee. The following offers of coal 
have been accepted: 


420 tons Northumberland nut smalls, at 46s. 6d. per ton, E. Foster & Co. 


150 tons Scotch-washed trebles, 56s. 5d. ton; 150 tons do. doubles, 
55s. 5d. ton; 150 tons do. singles, 54s. 5d., Bradbury, Воп & Co. (1990), 
Led. 140 tons Northumberland nuts, 518. ton, J. Hudson & Co., Ltd. 

50 tons pitch, £519.—J. Smart & Son (recommended). 

2 tons plumbers’ solder, £170.—G. W. Neale (recommended). 

i mile 0225 sq. in. lead-covered and armoured cable, $188.—W. T. Henley's 
Telegraph Works Co., Ltd. (recommended). 

2 tons sheet lead, £76.—Newsome & Co., Ltd. (recommended). 

700 fuse boxes, £258, —Reason Manufacturing Co., Ltd. 


STOKE NEWINGTON.—Electric Lighting Committee. For mains 
in connection with the extension, also distributing mains, five 
tenders were received. The Committee recommends acceptance of 
the tender of Messrs. W. T. Henley's Telegraph Works Co., Ltd., of 
£18,666, based upon standard prices of £100 per ton for copper 
and £30 per ton for lead, and increasing or decreasing with the 
price of there metals, 


FORTHCOMING EVENTS. 


Junior Institution of Engineers.—Friday, February 4th. At Caxton Hall, 
At8p.m. Leoturette. Surface Tension and some of ite Industrial Appli- 
cations,” by Mr. W. H. Ballantyne. 

February llth. *: Notes on Some Limit Gauges," by Mr. F. A. 
Simpson. 


Technical Assistants’ Association.—Saturday, Febr sth. At 
Anderton's Hotel, Fleet Street, E.C. At 8pm. Paper on Adjudication 
of Tenders for Turbo- alternators, by Mr, J. R. J. Bowden. 


Society of Engineers. — Monday, February 7th. At Burlington House, 
Piccadilly, W. At 6.80 p.m. Presidential address by the Right Hon. Lord 
Headley, and presentation of Premiums awarded in 1920. 


Dynamicables.— Tuesday, February 8th. At the Trocadero Restaurant. At 
7.80 p.m. Dinner. Sir Jas. Devonshire, К.В.Е., in the chair. 


Institate of Marine Engineers.—Tuesday, February 8th. At the Institute, 
the Minories. At 6.40 gn Paper on The Internal Combustion Engine 
Installation,“ by Mr. W. Pollock. 


Institute of Metals. — Tuesday, February 8th. At £9, Elmbank Crescent, 
Glasgow. At 8 p. m. Lecture on Aluminium, Production and Uses,“ by 
Dr. G. H. Bailey. 


Royal Society of Arts. Tuesday. February 8th. At John Street, Аде! hi, 
W. C. АВ p.m. Paper on Some Notes on the Problem of Unemp oy- 
ment," by Mr. E. C. de Segundo. 

tion of Engineers-in-Che Wednesday, February 9th. At Bt. 
Bride's Institute, Bride Lane, ne At780pm. Paper on The Buper- 
Diesel Internal Combustion Engine,“ by Capt. W. P. Durtnall. 


Institute of Cost and Works Accountents.— Wednesday, February 9th. 
At the Institute of Patent Agents, otaple Ion Buildings, W. O. At 7 p.m. 
Address on The Position of the Cost and Works Accountants in Co- 
ordinating the Aims of Capital and Labour,” by Mr. Н. W. Allingham. 

Manchester Wireless Society. — Wednesday, February Sth. Paper o 
u Searoblights and their Work during the ar," by Mr. J. C. A. Reed. Е 


Chelmsford Engineering Society.—Thursday, February 101. At the East 
Anglian iene of Agriculture. At 7 p.m. Paper on Electric Welding,“ 
by Mr. J. H. Johnson. 

Efficiency Exhibition. Olympia, W. February 10th to 26th. 

institution of Electrical Engineers. Thursday, Febroary 10th. At the 
Institution of Civil Engineers, Great George Street, 8. W. At 6 p m. Dis. 
oussion on ‘Electric Appliances for Domestic Purpores.“ To be intro- 
duced by a paper by Mr. Є. Griffiths and Mr. F. H. Schofield on “‘Some 
Thermal Characteristics of Electric Ovens and Hot Plates." 

Liverpool Sub-Centre.—Monday, Febru "th. At the University, 
Liverpool. At 7 p.m. Discussion of Report on Research on The Heating 
of Buried Cables." То be opened by Mr. E. B. Wedmore. 

Western Centre. — Monday, February "th. At the Merchant 
Venturers’ Technical College, Bristol. At J p.m. Paper оп “The Appli- 
cation of the Electric Locomotive to Main Line Traction on Railways," by 
Lieut.-Col. O'Brien. 


North - Midland Centre.— Tuesday, February Sch. At the Hotel 
Metropole, leeds. At 7 p.m. Paper on Temperature Limits of Large 
Alternators, by Mr. G. A. Juhlin. 

North-Western Centre. — Tuesday, February 8th. At tbe Engineers’ 
сш Manchester. At 7 p.m. Address by the President, Mr. Ll. B 
Atkinson. 


Scottish Centre. — Tuesday, February sth. At 207, Bath Street, 
Glasgow. At 7.80 p.m. Paper on ~“ Automatic Protective Devices for 
Alternating Current Systems," by Mr. A. E. McColl. 


North-Eastern Centre,—Friday, February lith. At the Armstr 
College, Newcastle-on-Tyne. At 7.16 p.m. Conversazione. 8 
Scottish Centre (Students' Section).— Friday, February llth. Ast 
Royal Technical College, Glasgow. At 7.80 p.m. Paper’. on “Меш 

Arc Reetiflers," by Mr. R. L. Morrison. 


Roentgen Society.— Thursday, February 10th. At the Royal Society of 
Medicine, Wigmore Street, W. At 7.900 p.m. Conjoint meeting : Phe 
Institution of Electrical Engineers and the Electro- therapeutic Section of 
the Royal Society of Medicine. 


Electro-Harmonic Society.— Friday, February llth. At the Great Hall, 
Cannon Street Hotel, B. C. At 8 p.m. Concert. Ladies’ night. 


Institute of Industrial Administration.—Friday, February lith. At th 
Central Hall, Westminster. At 8 p.m. Address. on “ Present Day Indus 
trial Psychology.“ by Sir Lynden Macassey, K. B. E., К.С, | 


Fara Society and the Manchester. Literary and Philoso 
Society.— Friday, February llth. At 36, George street, Жана 
6.30 p.m. Lecture on Studies in Capillarity,’’ by Drs. A. Ferguson and 
P. E. Dowson. 

Manchester Association of Engineers, —F'riday, February llth. Anniversary 

nner. ` 

Physical Society of London. — Friday, February llth. At the Imperial 
College of Science, South Kensington, S. W. At 5.15 p.m. Discussion on 
©“ Absolute Measurements of Electrical Resistance and Instruments based 
on the Temperature Variation of Resistance.“ 

ham and District Electric Club.—Saturday, February 12th. At the 
Grand Hotel, Celmore Row. At" p.m. Paper on Rem'niscences of tne 
Test Bed," by Mr. J. A. McDonald, 
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NOTES. 


Why Not Electricity ?—A correspondent to the Bradford 
Daily Telegraph says :—" In these days when so much progress has 
been made with electric power, it is surprising to fiad mill 
chimneys still being built within the city boundaries. We get 
occational glimpies of what Bradford would b» like without its 
canopy of smoke, and we are all looking forward to the time when 
mill chimneys will be abolished entirely, thus making Bradford as 
healthy as Harrogate. Perhaps it would help towards th‘s end if 
there was some system of co-ordination between the city engineer's 
department and the electricity department by which, before plans 
were passed for the erection of & new mill chimney, efforts would 
be made to induce the mill owner to adopt electrio power." 


Kelvin Medal, 1920.—At a meeting of the Award Com- 
mittee, consisting of the presidents of the principil representative 
British engineering institutions, held in London on January 25th, 
the first triennial award of the K»lvin Gold Medal was made to 
Dr. W. C. Unwin, F. R. S., who, in the opinion of the Committee, 
after its consideration of representations received from leading 
engineering bodies in all parts of the world, is the most worthy to 
receive this recognition of pre-eminence in the branches of 
engineering with which Lord Kelvin's scientific work and 
researches were closely identified. The arrangements for the 
presentation of the Medal will be announced shortly. The 
Kelvin Go'd Medal was established in 1914 as part of a memorial 
to the late Lord Kelvin, and in as:ociation with the window 


placed in Westminster Abbey in his memory by British and 
American engineers, 


Scottish Motor Show.— The Scottish Motor Show, which 
opened in the Kelvin Hall at Glasgow, on January 28th, proved 
one of the most popular exhibitions ever held in that city. 
Besides motor cars, light cars and industria! vehicles, electric 
lighting systems, dictaphones, electric heaters, &c., are also on 
view. The attention of all motorists interested in the electrical 
equipment of cars will be directed to the С.А.У. exhibits on 
Stand No. 69, which is the Scottish Show headquarters of Messrs. 
Thomson & Brown Bros., Ltd. New departures in C A.V. pro- 
ductions ara shown, inclu’ing the new starting and lighting 
batteries with the Willard threaded rubber insu'ati n. The latest 
wing lamps of “Streamline” form, adapted for focusing, are 
worthy of special attention, as aleo the D. H. headlamps and the 
пзу “Model 10" С.А.У. horn. Light-car, touring-car, and com- 
mercial lighting sets will demonstrat» the improvements in dynamo 
and lamp manufacture, and the combined dynamo, lighting, and 


coil ignition units will amply prove that this method of ignition 
is becoming extremely popu' ar. 


The Ministry of Transport.—It is reported that the 
Cabinet has decide 1 to reduce the staff of the Ministry of Trans- 
port at an early date. Tne civil engineering and development 
branches are to be more or leas scrapped, involving pay rolls, apart 
from war bonus, of respectively £19,300 and £10,400 per annum. 
The much-discussed Area Transport Commissioners are to be dis- 
pensed with «^ bloc, but the finance, statistical, roads, traffic, public 
sifety, and general purposes departments are to be retained, 
although the subordinate staff is to be curtailed аз much as possible. 
It will be remembered that the civil engineering department was 
responsible for the proposed S:vern estuary tidal power scheme. 


A Safety Celluloid —W ith reference to the note in our 
January 21st issue concerning the Celluloid Act. 1915, and the 
London County Council regulations which provide that not more 
than 112 10. in we ght may be stored, the new product of the British 
Ce lulose and Chemical Manufacturing Co., Ltd., called Ce'asto'd," 
ів a safety celluloid wh’ch has been approved by the London County 
Council for use in theatres, &c., where hitherto ordinary celluloid 
has been prohibited. We have found the new p:oduct very 
difficult to ignite, and even when alight the flame extinguishes 
itself immediately the source of heat is removed. There is no 
rea on at all why premises should be filled with the exp'osive 
nitro cellu:oid when a British-made safety celluloid is a ailable. 


French Summer Time.— It is announced that summer 
time will commence in France on the night of March 14th-15th. 


The E.P.E.A. Award.—On January 3!st, the Wolver- 
hampton Town Council refused to adopt the schedule arranged by 
the National Joint Board for payment of the technical staffs of 
electricity supply works. As a result, the engineers resolved to 
atop work at 10 o'clock on February 1st to enforce the adoption of 
the rates which have been accepted by practically every under- 
taking in the country. The Mayor counselled acceptance, pointing 
out that the extra 4 2.000 per year would no? “pave the way to 
ruin, Local manufacturers held а meeting protesting against the 
short-sighted action of the Council, which would lead to the 
unemp'oyment of thousands. 


Eventually the Council acceded to the adoption of the £chedule, 
and the atrike was averted. 


Appointments Vacant.—Mains foreman for the Cor- 
poration of Wrexham Electricity Department ; electrician, for the 
Worcestershire Mental Hospital, Bromsgrove; resident power 
station engine зг, for the Clyde Valley Electric Power Co.: shift 
engineer, for the Borough of Burton-on-Trent Electricity Depart- 
ment; engineering draughtsman. for the Salford Corporation 
Electricity Department; lec'urer in electrical engineering (£536), 
for the Bradford Technical College. For partioulars see our 
ad vortisement pages to-day. 


An Automatic Aeroplane Stabiliser.— We are informed 
by Messra. Handley Page, Ltd., that for some weeks past an 
aeroplane from the Cricklewood serodrome has been flying long 
distances for the purpose of thoroughly testing a new automatic 
device which it is claimed will relieve the air pilot of the strain 
upon his nerves and sight now involved in long-distanoe fiying, 
particularly when passing through heavy olouds or fogs. The 
device, which is marked X in the accompanying illustrations, will 
also greatly facilitate night-flying. At presant the pilot must give 
his undivided attention to ensure the perfect equilibrium of his 
craft when in the air. The object of the new device, which is the 
invention of M. Georges Aveline, a French engineer and former 
military pilot, is to control automatically every movement of an 
aeroplane with the exception of steering. That is to say, it eosures. 


AIR COMPRESSORS AND MERCURY CONTACT MAKERS. 


perfe.t stability of the aeroplane, and any tendency to a list or 
plunge is immediately rectified by automatically moving the 
mechanical appliances which the pilot would have to adjust in 
order to level up his machine. Briefly, the device consiste of the 
utilisation of compressed air combined with an electrical current, 
The air is automatically compressed by two small air pumps which 
are fitted beneath the forepart of the fuselage, and are actuated by 
small air-propellers. The air is conveyed to a reservoir connected 
to а pressure gauge fitted in the pilot's cockpit, so that he can see 
that the necessary pressure of 60 lb. to the вд. їп. is maintained. 
Above the pressure gauge is а small electrical switchboard with a 
tiny lamp fitted to the right and to the left. The air is conveyed 
to a circular tubular container half-filled with mercury and во con- 
trived that as the level of the fluid metal rises to the left or to the 
right with the movement of the aeroplane, it causes a contact to 
take place which permits an electric current to act on valves which 


CockPIT SWITCHBOABD AND PRESSURE GAUGE. 


set in motion the mechanical gear connected with. the pilot's on- 
troling mechanism.  Simultaneously, the right or left-hand lamp 
on the switchboard lights up to indicate the variation of the 
equilibrium, the current being cut off and the lamp automatically 
extinguished as the aeroplane is brought up to the oorrect level. 
By merely raising a amall lever in the cockpit, the whole of the 
mechanism is thrown out of gear and the pilot is free to take full 
control of the machine again. One of the flights referred to 
included a trip to Paris and back, when Major Brackley, who is 
responsible for the teats, allowed the aeroplane to fly for two hours 
consecutively under the sole control of М. Aveline's invention. 
The British Government has adopted the invention after exhaustive 


tests, and 14 Handley Page bombing machines have already been 
fitted with it for the Royal Air Force. 


Costing and Industrial Nelatlons.— On Wednesday, 
February 9th (7 p.m.), at the Institute of Chartered Patent Agents, 
Staple Inn Buildings Holborn, Mr. H. W. Allingham, M.I Mech. F., 
will deliver an adress to the Institute of Cost and Works 
Accountants оп The Position of Cost and Works Accountants in 
Co-ord nating the Aims of Capital and Labour." Readers mty 


obtain tickets from the Seoretary of the latter Institute, at 
38, Grosvenor Gardens, S. W. 1. 


Regan Train Control System.—The French Ministry of 
Public Works and representatives of the French railways intended 
to carry out tests on January 28th of the Regan automatic train 
control device, which was tried last September on the Great 
Eastern Railway system in this country, and was described in our 
pages at the time, | 
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Freemasonry.—At the regular meeting of the Kelvin 
Lodge, which was held at the Mark Masons Hall, London, on 
Friday last, the reigning master, Mr. H. Porter-Cox, presided over 
s gathering of 98 members and visitors, including three Grand 
Lodga officers, namely, Messrs. Charles F. Quicke, E. J. Reid, and 
P. P. Kipping, as well as others of Provincial and London rank, 
and all present enjoyed the speeches and the musical entertainment 
which was provided after dinner, Applications to join the Lodge 
are coming in steadily, and each year the support given to the 
great masonio charities seems to exceed that of the previous year. 


An X-Ray Martyr.— I һе Daily News states that Mr. 
Ewart Henry Harnack has entered Southampton Hospital for the 
agputation of his right hand. This gentieman, who with Dr. 
H. P. Dean was the inventor of protective lead y!ass, has already 
Jot his left hand as a result of his devotion to the science of 
radiography. Mr. Harnack states that when, in the early days of 
the science, he found that his fingers were being affected, he 
attributed it to the use of strong chemicals, but on ascertaining 
the true cause he set out to devise a means of protection for X-ray 
workers. 


R.A.F.. Dinner.— The Electrical Section, E. R. S., R. A. F., 
re-union dinner was held at Pinolis Restaurant on January 29th, 
the arrangements by Mr. P. B. O. S. Webb, Committee chairman, 
being admirably carried out. Mr. H. Mason, in a short speech, 
thanked the Committee for organising the gathering of a highly 
successful section at E.R.S. Ponte d'Larche. Mr. Webb, in reply, 
dwelt on the spirit of comradeship shown by the large attendance 
of provincial men, and stated that Mr. H. Mason will preside at the 
next dinner, which will be held in Birmingham. An impromptu 
concert followed, items being given by Mesers. Lewie, Hill, Eldridge, 
Sorgingon, and Athill. 


Electro-Harmonic Society.—The next concert (Ladies 
Night) will be held at the Cannon Street Hotel, in the Great Hall, 
on Friday, February llth, commencing at 8 p.m. The artistes will 
de: — Miss Violet Openshaw, contralto; Mr. Sydney Pointer, tenor: 
Mr. Edward Dykes, bass; Miss Gladys Millage, songs at the piano; 
Mr. Ernest Rutherford, concertina ; Mr. Lloyd Shakespeare, cornet ; 
Mr. Wilson James and Mr. Joe Pearson, humorists ; Mr. Bernard 
Flanders, A. R. A. M., solo pianoforte and accompanist, Chairman, 
Capt, R. J. Wallis-Jones, O. B. E., T. D. 


The Electrification of the Belglan State Railways.— 
Some supplementary details with regard to the electrification 
of the Belgian State railways were contained in the 1920 
Budget report presented to the Belgian Parliament. As brietly 
mentioned in a recent issue, it 1s proposed that the work 
shall be undertaken in three sections. ‘The first to be dealt 
with will be ihe Brussels-Antwerp line; the second, the 
Luxemburg section; and the third, the lines in the Brussels 
district not included in the first two sections. 

The Moniteur des Intéréts Matériels states that with regard 
to the Brussels-Antwerp lines it has been recognised that it 
®Ш be necessary to undertake the work in three divisions 
owing to the large amount оѓ track work which will have 
to be carried out. It is intended to commence with the 


provision of electric passenger trains, which will be hauled , 


y а combined electric locomotive and passenger coach. The 
train will consist of three coaches with a total of 550 seats. 

e coaches will be of steel or part-stecl construction and 
mounted on bogies. The motor coach will be provided with 
four motors of 275 H.P. each. It is proposed to provide for 

trains per day in each direction between Brussels and 
Antwerp (direct, semi-direct, and omnibus trains). On this 
section, the length of main track to be electrified is 544 miles 
and of secondary track, 9} miles. 

he second division of the work on the Brussels-Antwerp 
rection will be that of providing a more frequent service, and 
the third division of the work will be the electrification 
of further portions of the track, so that all traffic—goods as 
well as passenger—between Brussels and Antwerp will even- 
tually be electricdlly hauled. 

е Brussels-Midi junction will be electrified, and a double 
track between Brussels-Midi and Antwerp will be specially 
reserved for direct and semi-direct trains as well as for the 
international trains. The slow passenger and also the goods 
trains will use a second double track, so that by avoiding 

e mixing of the two classes of traffic a more frequent service 
Wil be possible. It is contemplated that eventually there 
Will daily run between Brussels and Antwerp in each direction 

express trains, at intervals of 20 minutes; 13 semi-direct 

trains starting every hour, and 22 omnibus, or as we term 

em, Parliamentary trains. The express trains are expected 
to do the journey between Brussels Nord and Antwerp Central 
Ш 32 minutes, equal to an average speed of 83 km., or 
nearly 52 miles per hour, the maximum speed attained being 
б m.p. . The times for semi-direct trains will be reduced 
Tom 54 to 97 minutes, and those of the omnibus trains from 
72 to 56 minutes. | 

For the haulage of the international trains it is proposed 
© use an electric locomotive of 2,200 H. P., while for the haul- 
age of goods trains electric locomotives capable of hauling 
trains of a total load of 1,000 tons at a speed of 28 m. P. h. 
аге contemplated. | 
4 n the third division of the work the electrification of the 
ouble track between Malines and Antwerp South will be 
undertaken, as well as the train-forming yarda at Schaerbeek, 

uyseti, Zutenborg, Austruweel, Kiel, and Antwerp South, 


although the actual shunting will continue to be carried out 
by steam locomotives. 

For the supply of the necessary energy three large sub- 
stations will be established at Schaerbeek, Malines, and .Ber- 
chem, the latter place being near Antwerp. The annual con- 
sumption of energy on the Brussels-Antwerp section is esti- 
mated at 100,000,000 kilowatt-hours, equal to 30 watt-hours 
per ton-kilometre. 

The second section of the electrification work is that of 
the Luxemburg and neighbouring lines. For the ordinary 
service motor-trains similar to those on the Brussels-Antwerp 
line will be employed, while the international and goods 
trains will be hauled by electric locomotives, average апа 
maximum speeds of 44 and 56 m.p.h. being provided for. 
Owing to the heavy gradients on these lines 1% will be neces- 
sary to use two electric locomotives for each goods train, 
which will, however, attain an average speed of 25 m.p.h. 
as against 20 m.p.h. by steam. For this division it is estimated 
that 400,000,000 kilowatt-hours per annum will be necessary. 

The final section of the work to be undertaken will be the 
electrification of the whole of the lines in the Brussels district, 
which will obviate the present delays due to the necessity 
of changing from electric to steam traction and vice versa 
which at present obtains. 


INSTITUTION NOTES. 


Institution of Electrical Engineers.—The arrangements 
for the second part of the 1920-21 session are as follows: 
February 10th, discussion on '' Electric Appliances for Domes- 
tic Pur poses, to be introduced by a paper on Some Thermal 
Characteristics of Electric Ovens and Hot Plates." Prof. E. 
Wilson on Feebly Magnetic Materials, February 17th, 
Lecture I “ Instrumentation "; February 24th, Lecture II 
Results of Scientific Research "; March 10th, Lecture IIT 
Practical Applications; March 3rd, annual dinner at Hotel 
Cecil. March 17th, paper by Sir W. Noble on '' The Long- 
distance Telephone System of the United Kingdom." April 
7th, subject to be announced later. April 14th, paper by 
Mr. E. A. Watson on '' Magnetos for Ignition Purposes in 
І.С. Engines." April 28th, discussion on Tariffs "; papers 
by Mr. J. R. Blaikie—‘‘ Electricity Supply: Present Condi- 
tions and the Hopkinson Principle," and J. W. Beauchamp, 
'" Multi-part Tariffs for Domestic Electricity Supply.” May 
5th, continuation of discussion on Tariffs.” 

Informal Meetings.—Febuary 14th, discussion on '' Some 
Notes on the Design of a Large Power Station," opened by 
Mr. J. W. Cowie. February 28th, informal social evening. 
March 14th, discussion on '' Rectifiers," opened by Mr. R. L. 
Morrison. April 11th, discussion on " Some Characteristics 
and Applications of Multi-speed a.c. Motors,’’ opened by Mr. 
F. Creedy. April 25th. discussion on Engineering in 
Russia," opened by Mr. С. L. Lipman. 

NoRTH-EASTERN CENTRE. — February ]llth, conversazione. 
February 14th, '' Temperature Limits of Large Alternators,” 
by Mr. G. A. Juhlin. February th. lecture on Thermionic 
Valves.“ by Mr. W. D. Owen. May 9th, annual general 
meeting. 

NonrH MIDLAND CENTRE.—February 8th, '' Temperature 
Limits of Large Alternators,” by Mr. G. A.-Juhlin. April 
96th, annual general meeting. a te 

NORTH-WESTERN CENTRE.—February 8th, address by the 
President. February 221d,  Magnetos for Ignition Purposes 
in I.C. Engines, by Mr. E. A. Watson. March &th, © Elec- 
tric Driving in the Paper Mill on Heat-economy Lines," by 
Mr. A. B. Mallinson. April 12th, annwal general meeting and 
smoking concert. 

Scottish CENTRE.—February 8th (Glasgow), Automatic 
Protective Devices for a.c. Systems," by Mr. А. E. McColl. 
March 8th (Edinburgh), The Long-distance Telephone Sys- 
tem of the United Kingdom,” by Sir W. Noble. April 12th 
(Glasgow), lecture on Wireless," by Dr. J. Erskine-Murray. 

South MIDLAND CENTRE.—February 23rd, discussion оп 
“ Electric Appliances for Domestic Purposes," to be intro- 
duced by a paper by Mr. E. Griffiths. D. Sc., and Mr. F. H. 
Schofield, B.A., B. Sc., on Some Thermal Characteristics 
of Electric Ovens and Hot Plates." April 27th, paper by Mr. 
E. A. Watson on Magnetos for Ignition Purposes in I.C. 
Engines," and annual general meeting. 

WESTERN CENTRE.—February 7th (Bristol). The Applica- 
tion of Electric Locomotives to Main Line Traction on Rail- 
ways.“ by Lt.-Col. H. E. O'Brien, D. S. O. May 2nd (Bristol) 
address by the President. i 

MEMBERSHIP.—AÀt the ordinary meeting on Thursday last 
week the balloting list for the election of new members and 
for the transfers from one class to another contained a total 
of 616 names, of which 556 are the names of new members. 
This constitutes a record, and raises the membership figure 
to the 9.000 mark. The new members of the various classes 
were divided as follows: Members, 4; associate members, 116: 
graduates, 42; students, 333; and associates, 3. The figures 
| 9 list were respectively 6, 52, 30, and 181, or @ total 
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STUDENTS’ Section.—An interesting address on Magne- 
tos was given before the Students’ Section of the North- 
Eastern Centre on January 21st, by Mr. W. Bayliss, who 


detailed the various parts of the magneto and explained their 
functions. 


Chelmsford Engineering Society.—On January 26th, Mr. 
С. S. Buyers read a paper on Electric Winding for Col- 
neries." The lecturer divided his paper under the following 
heads: (1) Nature of work and general requirements to be 
fulfilled. (2) lypes of winding drum and their effect on the 


power demand, and (3) Systems of electric drive and their 
applications. 


Edinburgh Electrical Society.—On January 28th, Mr. 
E. Cattord, of the Edinburgh Corporation Tramways, 
delivered a lantern lecture on The Electrical Wonders of 
Guernsey." "е lighting and tramway system of the island 
and the very admirable telephone system were described. 


On February lith the Society will meet at the North British 
Rubber Works. 


Physical Society of London.—On February llth, at the 
Imperial College of Science, South Kensington. there will 
be a discussion on Absolute Measurements of Electrical 
Resistance, and Instruments based on the Temperature varia- 
tion of Resistance." ‘The speakers will include Sir Richard 
Glazebrook, F.R.S., Mr. F. E. Smith, O.B.E., F.R.S., Prof. 
H. L. Callender, F. R. S., Prof. C. R. Darling, Mr. C. Jakeinan, 
Major W. S. Tucker, Capt. E. J. Paris, Prof. J. T. McGregor 
Morris, Dr. J. S. G. Thomas, Mr. A. Н. Davis, Dr. б. A. 
Shakespear, Prof. Leonard Hill Mr. E. A. Griffiths, Dr. 
Daynes, and Dr. Ezer Griffiths. 


Iustitute of Physics.—The recently incorporated Institute 
of Physics has issued a booklet setting forth the objects of the 
Institute and regulations for the admission of members, 
students, associates and fellows. Full details of the necessary 
qualifications, examinations and exempting degrees, &c., are 
given. 


OUR PERSONAL COLUMN, 


The Bditors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and : 
alse electric and railway officiais, to heep readers of the 
BLBOTBICAL REVIEW posted as vo their movements, 


The Financial Times says that the following appointments 
have been agreed by the directors of the Underground group 
of companies, which includes the Underground Electric Rail- 
ways Co. of London, Metropolitan District, London Electric, 
City and South London, and Central London Railways, and 
London General Omnibus Co.: Assistant managing directors, 
Mr. H. E. Biuin and Mr. F. Pick; director for construction 
(railways), Mr. 2. E. Knapp; chief engineer (omnibuses), 
Mr. G. J. Shave; chief engineer (railways), Mr. A. R. Cooper; 
secretary and treasurer, Mr. J. C. Mitchell. At the same 
time, the management of the London and suburban traction 
group, namely, the Metropolitan Electric, London United, and 
South Metropolitan Electric Tramways, has been brought 
into direct. connection with the Underground management, 
and the following appointineuts have been agreed upon: 
Mr. C. J. Spencer, general manager; Mr. E. Boys, secretary 
and treasurer. 

Mr. E. J. Natty, president of the Radio Corporation of 
America, arrived in England on January 30th, and is staying 
at the Ritz Hotel, London. He has come over to attend a 
conference between representatives of wireless telegraphic 
interests in England, France, and Germany ty discuss the com- 
mercial development of wireless telegraphy.—Daily Mail. 


After 26 years of continuous service, Mr. Рексү R. ALLEN, 


O.B.E., has retired from the active engineering management 
of the Castner-Kellner Co.; he is being retained by the 
firm in a consultative capacity. At a dinner given to Mr. 
Allen by the staff of the company, at which the managing 
director presided, the presentation of a gold cigarette box, 
suitably inscribed, was made. Later Mr. Allen was the 
recipient of a silver tea service from the staff and employés. 
Mr. Allen will continue to practise as a consulting engineer 
for steam and gas plant work and the electrification of mines. 

The question of increasing the salary of Mr. P. P. WHEEL- 
WRIGHT, the electrical engineer to the Blackburn Corporation, 
is under consideration by the Electricity Committee, which is 
obtaining information as to salaries in other towns. The 
present salary is £1,000 a year. 

Mr. W. Morries, B. Sc., who has been the chief electrician 
at the Blackley works of the British Dvestuffs Corporation 
for the past three years, is resigning that position in order 
to enter business as an electrical engineer and wiring con- 
tractor, at 35, Cheapside, Middleton, Manchester. On January 
2th the electrical staff presented him with a rose bowl. The 
presentation Was made by the chief engineer of the works 
engineering department (Mr. C. E. S. Place). Mr. W. Mor- 
ries, in responding. asked the staff to co-operate closely with 
his successor, Mr. J. Н, Davies. Mr. W. Morries wishes to 
receive price lists and catalogues from makers of electrical 
equipment for both power and lighting. 


Mr. A. J. Girrin left the Western Electric Co., Ltd., at 


the end of January to take up an appointment with the Brad- 
ford Dyers’ Association, Ltd. 


Мг. Н. C. Waters has been appointed managing director 
of A.G.E. Electric Motors, Ltd., of Stowmarket, having 
served the company previously as technical director. 


Obituary.—Man. S. T. SuirH.—The death occurred on Janu- 
ary 96th of Mr. S. Trow Smith, gas and électrical engineer 
to the Malvern Urban Council. 

Sır RALPH PERCY ASHTON.—The death occurred on Friday 
last, at his home at Beechwood, Reigate, of Sir R. P. Ashton, 
who was a director of the Indian Electric Supply & Traction 
Co., Ltd., the Enfield Ediswan Cable Works, and other com- 
panies, and & partner in the firm of Kilburn, Brown & Co. 
Sir Ralph, who was 60 years of age, had not enjoyed good 
health of late, and business matters depressed him. The 
verdict was Suicide while of unsound mind.“ 
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NEW COMPANIES REGISTERED. 


Electrical Apparatus Export Corporation.—Particulars of 
the Electrical Apparatus Export Corporation have been filed pursuant to 
Section 274 of the Companies (Consolidation) Act. The company was incor- 
porated in Delaware, U. S. A., on December 24th, 1919. The capital stock is 
$30,000 in shares of $100 each. The British address is at 408-9, Bank Cham- 
bers, High Holborn, W. C., where J. A. Campbell is authorised to accept 


servic: of process and notices on behalf of the company. The list of directors 
is not yet filed. 


Practical Machines Co. (A. T. Gadsby), Ltd. (172,826).— 
Private company. Registered January 27th. Capital, £10,000 in #1 shares 
(1,000 preference). To adopt an agreement with А. T. Gadsby, and to carry 
on the business of electrical and general engineers, manufacturers of and 
dealers in electrical und other machinery, founders, metal spinners and mer- 
chants, &c. The first directors are: A. T. Gadsby, 119, Wells Street, Camber 
well, S.E. (permanent director, chairman and sole managing director); H. 
Berry, 10, Greenholm Road, Eltham, S.E., engineer. ualification, 2100. 
Registered office: 39, Avenue Chambers, 4, Vernon Place, Bloomsbury, W.C. 


Duttons (Sonthport), Ltd. (172,755).—Private company. 
Registered January 24th. apital, £3,000 in £1 shares. То take over the 
business of electrical engineers and accumulator manufacturers, carried on by 
H. Dutton and A. Dutton as H. and A. Dutton," at Southport. The per. 
manent directors are: H. Dutton, Ansdell Road North, Lytham: A. Dutton, 


Marlborough Road, Southport. Registered office: la, Marlborough Road, 
Southport. 


Graham & Sons, Ltd. (172,842).—Private company. Re- 
gistered January 28th. Capital, £5,000 in £1 shares. To carry on the business 
of electrical engineers, manufacturers of electrical machinery, instruments, 
cable, glass and porcelain ware, insulation materials, mechanical, marine, con- 
structional, internal combustion and general engineers, &c. The first directors 
are: J. P. Graham (permanent), Hillcroft, Stocksfield; C. P. Graham, Hill- 
croft, Stocksfield; S. E. Graham, Hillcroft, Stocksfield. Qualification, 100 
ordinary shares. Secretary: Jessie Bryce. Registered office; Sun Insurance 
Buildings, Collingwood Street, Newcastle-on-Tyne. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Ignitions, Ltd.—Particulars of £5,000 debentures autho- 
rised December 3rd, 1920; present issue £1,400; charged on the company's 
undertaking and property, present and future, including uncalled capital. 


Sphinx Manufacturing Co., Ltd.—Mortgage dated Janu- 
ary 4th, 1921, to secure all moneys due or to become due from company to 
London Joint City and Midland Bank, Ltd., charged on 243, Bradford Street, 
and 187-199, Alcester Strect, Birmingham. 


Lithanode Co., Ltd.—Particulars of £3,000 debentures 
authorised December 31st, 1920; present issue £1,000 charged on the company's 
undertaking and property, present and future, including uncalled capital. 

C. A. Vandervell & Co., Ltd.—Debenture dated Decem- 
ber 3151, 1920, to secure £200,000 charged on the company's undertaking and 
property, present and future, including uncalled рр. and freehold and 


leasehold property. Holders: D. J. H. Cunnick, Sir Frederick Eley, Bt., and 
A. G. Hopewell, 15, Bishopsgate, Е.С. 


Leonard W. Holmes and Partners, Ltd.—Debenture 
dated January 19th, 1921, to secure £3,000 charged on the company's under- 
taking and property, present and future, including uncalled capital. Holder: 
S. P. Powell, 53, Wynstay Gardens, Kensington, W. 8. 


Norwegian Electric Smelting Co., Ltd.—Particulars of 


£10,000 debentures authorised December 30th, 1920, whole amount issued. 


charged on company's undertaking and property, including uncalled capital 
and goodwill. 


€ITY NOTES. 


. Delays in the mails delayed the comple- 

Melbourne tion of the accounts for the year ended 
Electric Supply August, 1920, but the final dividend. making 
Co., Ltd. the total 10 per cent., free of British income 
tax, was approved at & meeting in Decem- 

ber, and the borrowing powers were increased from £750.00 
to £1,000,000. The accounts are now published, and they 
show a gross profit on the Melbourne and Geelong under- 
takings of £221,388 (against £180,161 for the previous year, 
an increase of 23 per cent., which, in view of the conditions, 
is satisfactory). After providing for management and genere! 
expenses, debenture and other interest and services, £10,149 
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is written off capital expenditure, £30,000 is put to reserve for 
British income tax, Corporation tax, and E.P.D., £10,000 to 
Gold Bonds Redemption account, and £35,000 to general re- 
serve. After paying the 7 per cent. dividend on the first 
cumulative preference shures, 10 per cent., free of British tax, 
on the consolidated ordinary stock on the ordinary shares, 
£4,691 is the remaining balance, plus £50,051 brought for- 
ward, making the total to be carried forward £54,742. In 
order to facilitate the provision of further capital necessary to 
cope with the continued expansion of the business, resolutions 
will be submitted at a meeting on February 7th for the pur- 
pose of increasing the rate of dividend on the whole of the 
authorised issue of 100,000 first cumulative preference shares 
of £5 from 7 per cent. per annum to 8 per cent. per annum 
as from March Ist. 1921. In consideration of this increase 
the holders of the 70,000 preference shares already issued will 
be asked to consent to the premium of 10 per cent. to which 
they are entitled open repayment of capital on the winding 
up of the company being reduced to 5 per cent. The develop- 
ment figures are as follows :— 
Lighting Motors Total con- Total 


f Con- in in rated nections, units 
Melbourne. sumers. kW, h.p. kW. sold. 


Year ended Aug., 1919... 42,430 36,189 30,318 66,507 35,069.000 
a: d » 1920... 51,675 44,006 34,478 78,485 44,444,000 
(Geelong. 
Year ended Aug., 1919 ... 3,374 3,082 2,415 5,497 1,551,042 
„ „ „ 1920... 3,862 3,384 2,509 5,894 1,627,276 


Light and power was made available in 62 additional miles 
of streets at Melbourne during the year, and 9,945 new con- 
sumers were connected (increase 22 per cent.); power supply 
increased by 14 per cent.; total connections by 18 cent.; 
total units sold by 26 per cent.; and gross revenue by 24 per 
cent. Notwithstanding the heavy increase in the cost of 
labour, fuel, and materials generally, an increase in charges 
to consumers has been avoided. 


During the year ended December, 1920, 

Yorkshire there was a substantial increase of revenue 
Electric Power and protit. The net profit, after payment of 
Co. interest, was £64,740, against £54,133 for 

1919, and £46,536 for 1918. Including £17,596 
brought forward, the amount is £59,336. Preference dividend 
6 per cent.; dividend on the ordinury at the rate of 5 per cent. 
for the six months, making a total of 8 per cent. for the year; 
to general reserve (making it £89,000), £15,000; carrying for- 
ward £90,939. The works have been fully maintained out of 
revenue. During the year the costs of coul, wages and ma- 
terials showed further increases, which were met to some 
extent by the economies arising from the increased output. 
The extensions of the company’s power stations which are now 
proceeding, and which include a 12,000-kW turbo-alternator, 
should produce still further économies when they come into use 
In the present year. A large number of new connections have 
been made, the full revenue from which will not be secured 
until the present year. Further agreements for supply have 
been made which will also produce a substantial increase of 
revenue. The unification of the supply of electricity in the 
West Riding which has been made possible by the existence of 
the company’s system, continues to grow. Out of a total of 
62 undertakings of authorised distributors in the company's 
area, 4) are taking or have agreed to take a supply of electricity 
in bulk from the company and negotiations are proceeding with 
others which should lead to a complete co-ordination of the 
supply of electricity in the company's area. The Electricity 
Commissioners appointed by the Electricity (Supply) Act, 1919, 
ave given notice of their intention to hold inquiries into the 


present and future position of electricity supply in certain dis- 


tricts, which together include the company's area of supply, 
and it is hoped that the Commissioners’ action may lead to 
the removal of the legislative obstacles which have retarded the 
evelopment of the company's undertaking. The issue in Feb- 
Tuary last of £230,000 of 54 per cent. redeemable debenture 
stock and £400,000 of ordinary shares was utilised for the pur- 
pose of repaying existing mortgages and loans and to provide 
capital to meet growing demands for power. The company 
has power to borrow by the issue of debenture stock to the 
extent of one third of the issued share capital, and in view of 
the further demands for power already in sight, a resolution 
authorising the issue, from time to time, of further debenture 
stock within the scope of this authority will be submitted at 
e close of the annual meeting on February 15th. The com- 
рапу has recently purchased premises in Leeds to be used ав 
ead offices. Mr. Hardman Arthur Earle, who has been a 
director of the company since its formation, has resigned 


through ill-health. 
The Siemens ck Halske Co., of Berlin. 
The Siemens reports gross profits and balance forward 
and Gchuckert amounting to 26.844.000 marks for 1919-20, 


roup. as compared with 15.736.000 marks in the. 


| previous year. After defraying general ex- 
penses and interest on loans, and transferring 4,000,000 marks 
to the benevolent fund jointly created with the Siemens- 
| uckert Works, the accounts show net profits of 
6,435,000 marks, as contrasted with 11,457,000 marks 
in 1918-19. It is proposed to pay a dividend at the 
rate of 19 „рег cent. on the old shares for 63,000,000 
marks, as in 1918-19, and one at the rate of 6 per 
cent, on the new shares for 638, 000.000 marks. As the financial 
year has now been transferred to September 30th so as to 


harmonise with the other companies forming the recently con- 
stituted community of interests, accounts are also submitted 
for August and September, 1920, showing net profits of 
4,829,000 marks, and a dividend at the rate of 2 per cent. is 
proposed on the total cupital of 126,000,000 marks. The report 
of the directors states that the scarcity of coal and other 
raw materials caused great ditticulties, which were to some 
extent overcome by the end of the financial year. Ihe un- 
certainty in calculating reliable sale prices specially intluenced 


‚ export business. Nevertheless 16 was possible profitably to 
increase the export of electro-technical manufactures partly 


in consequence of the scarcity of goods in the world's markets 
down to the close of the financial year, and partly owing to the 
quality of the manufactures and the confidence shown in 
the technical efficiency of the industry. Dealing with the 
labour problem, the report mentions that further large inter- 
ruptions in working had not taken place since the Berlin 
strike of metal workers in November, 1919. ‘The etticiency of 
the workmen had satisfactorily increased, particuiarly in the 
ease of piece work; the number of workmen was about the 
same, although the ratio of productive wages to unproductive 
wages becume inore favourable, and the number of officials 
had grown. The company was interested in the Osram Co. 
to the extent of 4U per cent., and the first year's results of 
the lutter already showed that the alms of the association were 
being achieved both technically and economically. It is 
stated in conclusion that the works are abundantly supplied 
with materials and orders. 

The accounts of the Siemena-Schuckert Werke, including 
the balance forward. indicate gross profits of 37,287,000 marks 
tor the year ended on July 3lst, 1920, as contrasted with 
27,650,000 marks in the previous year. After meeting general 
expenses, interest on loans and depreciation, and allocating 
8,000,000 marks to the benevolent foundation jointly main- 
tained with the Siemens & Halske Co., the net profits are 
returned at 12,769,000 marks, as compared with 15,293,000 
marks in 1915-19. It is intended to pay a dividend at fhe 
rate of 10 per cent., as in 1918-19, and place 2,500,000 marks 
to the reserve fund, as in the preceding year. - The net profits 
in the intermediate year from August lst to September 30th, 
1920, amount to 2,806,000 marks, permitting of the payment 
of 10 per cent. pro rata for this period. Dealing with the 
past year, the report of the directors states that ut the 
beginning it was impossible for the production to meet the 
requirements of the market. The scarcity of manufactures 
and the increases in prices due to depreciating currency pro- 
duced & speculative impetus in the demand. Orders came 
to hand far in excess of the actual absorbing capacity of the 
market, and led to à great accumulation of stocks 1n connection 
with the sudden change in the economic conditions at the 
close of the financia] year. Ав a consequence, some circles 
of customers got into great financial difficulties, and the com- 
pany had to extend a helping hand in order to overcome them. 
The economic crisis which threatened to develop from this 
sudden change was only avoided by a systematic co-operation 
of the entire electrical industry. 

The financial statement of the kElektrizitats А.С. vorm. 
Schuckert & Co., of Nuremberg, shows gross profits of 
13,612,000 marks for the year ended on July 8184, 1920, as 
compared with 9,040,000 marks in the preceding year, the 
net profits being 7,228,000 marks and 6,370,000 marks in the 
two years respectively. During August and September, 1920, 
the net profits amounted to 1,845,000 marks. The directors 
recommend the payment of a dividend at the rate of 9 per 
cent. for the complete financial year, and at the rate of 10 per 
cent. for the two months forming the new year and resulting 
from the transfer of the date of the financial year. 

The report, dealing with the. company's investments in 
1919-20, states that it was possible to accommodate the prices 
for the supply of energy to the conditions of the times so 
that the supply works were able to maintain their economic 
situation. This was, however, not the case to the same 
extent with the tramways and light railways, and many 
lines became so unsatisfactory that they had to suspend work- 
ing partly or aitogether. The creation of new supply works, 
and the extension of existing works were greatly prejudiced 
by the high degree of saturation already reached through the 
present. uneconomically m costs of erection, as wet as 
through the efforts in the direction of socialisation and muni- 
cipalisafion. On the other hand, profitable activity in other 
countries was still obstructed by the existing well-known 
conditions. Under these circumstances the company con- 
tinued to devote attention to the working up of other branches 
of work. The report further states that а favourable influence 
was expected to result from the community of interests 
established with the Rhine-Elbe-Union. 


Sunderland District Electric Tramways, Ltd.—The report 
for the year ended October 31st, 1920, states that. after charg- 
ing the expenses of operation and administration for the year 
and providing for depreciation of rolling stock, &c., the 
balance is £16,187, plus £1,209 brought forward. After pro. 
viding for interest on bonds and debentures and sinking fund, 
also £1,800 for reduction of investments, 5 per cent., less tax, 
is paid on the first and second income bonds, and 5 per cent.. 
less tax, on the preference shares, leaving £1.542 to be carried 
forward. ‘Traffic receipts increased bv £7.82]. but the 
expenses increased in greater proportion, во that the decrease 
in operating profit was £4,427. 
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City of Buenos Aires Tramways Co. (1904), Ltd.—For 
the year ended December, 1920, a balance dividend of 1s. 3d. 
per share (making 5 per cent. per annum), less income tax; 
43,000 to general amortisation fund, and £3,941 carried for- 
ward. 


Westminster Electric Supply Corporation, Ltd.— Final 
dividend at the rate of 12 per cent. per annum, less tax, mak- 
ing 10 per cent. for the year. 


Stock Exchange Notice. — The following have been 
ordered to be officially quoted: | 

Indian Electric Supply and Traction Co., Ltd.—120,000 1 per 
cent. non-eumulative (convertible) preference shares of £l 
each, fully paid (Nos. 1 to 120,000). 


Dublin United Tramways Co. (1896), Ltd.— Final divi- 
dend at the rate of 7 per cent. per annum, less tax, making 
54 per cent, for the year; £30,000 to deferred renewal of rails; 
42,000 written off investments; £13,331 carried forward. 


Provincial Tramways Co.—Net revenue for the year 
ended September, 1920, £40,016, plus £10,804 brought for- 
ward. ‘Lo reserve and depreciation account £10,000; divi- 
dend of 10d. on the ordinary shares, making ls. 6d. for 
the year (73 per cent.). 43,008 carried forward. 


St. James's & Pall Mall Electric Light Co., Ltd.— Divi- 
dend of 8s. 6d. per share on the ordinary shares, making a 
total of 12 per cent. for the year 1920. 


Greenwood & Batley, Ltd. — An interim dividend of 23 per 
cent. on the ordinary shares is announced. 


Tucuman Tramways, Light & Power Co.— Loss of £8,383 
for the year ended June, 1920. Debit balance 469, 524. 


STOCKS AND SHARES. 


TUESDAY EVENING. 

MAIN discussion in this week's Stock Exchange markets 
has focused on two points: one the reparations ques- 
tion and the other the Bank Rate. While it was 
not generally expected that the latter would be lowered 
on ‘Lhursday, tbere were some hopeful folk who looked 
for this step to be taken at once, and in most quar- 
ters it is generally assumed that February will certainly 
see the rate down to 6 per cent. Ihe principal satis- 
faction felt with the decision arrived at with regard to repara- 
tions is concerned with the cordial relations re-established 
with France, inasmuch as, a week ago, fears were raised that 
friction might ensue from differences of opinion arising over 
the negotiations. ‘Lhe investment markets strengthened after 
their somewhat sharp reaction, and this had its ellect upon 
the best-class issues throughout the Stock Exchange. The 
Hatness in railway stocks passed over the Underground group, 
although prices here are dull rather than depressed. 

The Westminster Electric Company has declared its final 
dividend, making 10 per cent. for the year, the same as that 
for 1919. It was expected that the company would repeat its 
previous performance, and the declaration had the etlect of 
raising the price $ to 54. Charing Cross rose sharply to 4. 
Other shares in the electricity supply list are quiet, as they 
are bound to be in any case on the eve of dividends, the issue 
of which is a trifle uncertain. Newcastle Electric preference 
stiffened to 13s. Ud. Melbourne Electric preference improved 
to 4} on the raising of the dividend. The new issue is ex- 
pected to make its appearance some time this month. Auck- 
land debenture advanced to 90, and in the foreign market, 
Anglo-Argentine Tramways 4 per cent. debenture stock at 
594 is a point better. Rio Tramways Firsts at 09} and Sao 
Paulo Firsts at 554 are both higher. 

The firinest market in the Stock Exchange apart from the 
purely gilt-edged stocks is that for cable shares. Eastern Tele- 
graph ordinary bas risen to 1574. Globes, Westerns and 
Eastern Extensions are nominally 153 middle, but actually 
аге rather better than they appear, inasmuch as the seller 
can get on at the middle price better than the buyer. The 
chance of taxation being increased when the next Budget 1s 
produced serves to underline the interest taken in these stocks 
and shares upon whieh dividends are paid free of tax. The 
yields now come to about 64 per cent. on the money, equiva- 
lent to 9 per cent., allowing for tax at 6s. in the £. 'The 
Henley issue was, of course, a success, and dealings started 
in the new shares 145. paid on the basis of 6d. premium. To 
anyone who is on the lookout for a good industrial investment 
with reasonable chances of appreciation in future, Henley's 
will make an appeal as deserving a place amongst shares of 
this elass. The old shares are 1/16 down at Jos. 9d. Anglo- 
American Telegraph deferred has risen again, this time to 
151. and the preferred stock added another point to its price. 
Chili Telephones are up to 54, and United River Plates to 64; 
but Monte Video Telephones drooped to 1i. Great Northerns 
have hardened to 22, a gain of 10s., and the only really weak 
spot in the market is that for West India and Panama shares, 
which have gone back to 115. 3d. Marconis are lower at 
1 15/16, the market having no friends at all at the present 


time. Indeed, since the dividend disappointment of six weeks 
ago, Marconis have been out of popular favour, although 
holders await with keen interest the final dividend for the 
vear. Radio Сопипоп at 8s. 6d. and the preferred at lls. 6d. 
are inactive. e 

British Aluminium improved to 18s. 3d., and General Elec- 
tric preference at 188. 6d. are also a few pence harder. 
Cromptons remain weak at 13s. 9d. There is not much doing 
in manufacturing shares, owing to the various industrial and 
financial difficulties that prevail. The public: are fighting 
rather shy of such shares at the present time. Various specu- 
lations and rumours are already rife in respect of the next 
Budget, and as none of them carry consolation to the tax- 
payer, he is likely to play for safety in his Stock Exchange 
transactions until, at any rate, money becomes cheaper. 

The three non-assented ordinary stocks of the Central 
London Railway are now quoted again, after a considerable 
interval, at the common price of 274. The assented stocks 
remain between 43 and 47. East Londons have not moved; 
the meeting produced a vigorous protest from the. Chairman 
at the way in which the company 18 circumscribed by Govern- 
ment control. Metropolitan Consolidated relapsed to 22 after 
being a point more, and Districts have fallen back to 153. 
The Underground Electric issues are easier. 

British Columbia Electric Railway stocks are now ex divi- 
dend, and the yield on the deferred comes to 12 per cent. on 
the basis of the last distribution. Mexicans are lower again. | 

The rubber share market gives no sign of animation,’ 80 
prices are naturally disposed to sag. Armaments are dull 
With Vickers down to 15s. Babcock & Wilcox have receded 
to 23. The engineering group, with shares of iron, soal and 
steel companies generally, are slipping back by degrees, the 
daily declines being as small as they are persistent. 


SHARE LIST OF ELECTRICAL, ООМРАМІВЯ, 
Номи ELmEorRIOITY COMPANIES, 
Dividend Price 


— : Field 
1918. 1919. 1921, Riss or fall. p. o. 


Brompton оташат с өө ee 8 12 5 - A10 4 4 
Charing Cross Ordinary .. „„ 4 1 4 +4 8150 
do. do do 4% «„ 4 4 a - в ВВ 
Chelsea.. ee ee ee ee 8 4 = 6 8 0 
Citv of London ee ee ee & 10 175 + 92 8 R 5 
do. do. 6 per bent. Prell. 6 6 us = 617 3 
County of London .. 4 eO 1 8 1 — 10 18 4 
do. до. 6 percent. Pref, 6 6 7 — $ 715 0 
Kensington Ordinary „ „ _ б 1 — 90 8 
London Electric  .. si eo Ni 9 - 10 0 8 
do. do. 6 peroent. Pref... 6 6 =æ 10 18 2 
Metropolitan. s Бю „ 6 6 93 — i 10 18 3 
do. per cent. Pref, .. 44 48 2 — 815 8 
St. James’ and Pall Mall 10 12 -— 919 0 
South London oe ee ee b 8 -— 9 18 0 
South Metropolitan Pref... „„ 1 1 18/9 — 10 8 8 
Westminster Ordinary  .. ee 8 10 5 + ф 910 6 
TELEGRAPNS AND TELEPHONES. 
Anglo-Am. Tel. Pref. oe ee 6 6 х +1 17 11 0 
do. Vel. oe ee 88/6 14 1 + 9 8 6 
Chile Telephone oe pe oe 8 6 + | *8 4 4 
Cuba Sub. Ord. ee eo ee 1 7 6a == »10 15 4 
Eastern Extension 8 10 151 + } e 7 0 
Eastern Tel. Ord, .. өө ee 8 10 157 +3 eg 1 0 
Globe Tel. and T. Ord. „ ee 8 10 16 +2 *0 1 0 
do. do. Pref. ee ee 6 6 - 6 17 3 
Great Northern Tel. eo 5. 22 12 21, + 4 10 0 0 
Indo-European T es ee 18 10 80 — 868 
Marconi e 00 0.e oo o; 25 36 111 — ài 2 =. 
Oriental Telephone Ord. .. ee 10 12 за — 6 40 
United R. Plate Tel. "ө T 8 B 8i + eg 8 0 
West India and Panama ee 1@ Nil — Nil 
Western Telegraph. oe ee 8 10 uj + 6 6 Q0 
Houn Rans, 
Central London Ord. Assented .. 4 4 — ЖЕ 
Metropolitan .. 5 2% өө 1 1j 52 — 616 4 
do. District d „ Ni Ni 15 —1 Nil 
Underground Electric Ordinary Ni Nil 1 — $ Nil 
do. do. "A" Nil Nil 6/- — Nil 
do. do. Income .. 5 4 653 —1 — 
Ғове8и Trams, 40. 
Anglo-Arg. Trams, First Pref. .. Nil ч 23 xd — 10 0 0 
do. do. 2nd Pref. ee Nil N — Nil 
do. do. 5% Deb. .. 5 5 BE +1 B 18 10 
Brazil Tractions  .. “2 .. Nil Nil SES — Nil 
British Columbia Elec. Rly. Pfce. 5 5 55 — 9 110 
do. do. Preferred 6 634xd — *8 16 0 
do. do. Deferred Ni B 5iaxd = уў *12 9 8 
do. do, Deb. 43 & 54 ~ 716 0 
Mexico Trams 5 percent. Bonds.. Nil Nil — Nil 
do. 6 per cent. Bonds. Nil Nil 26 —1 МП 
Mexican Light Common. ee Ni Nil 12 — Nil 
do. Pref. .. Nil Nil 21 — ИЦ 
йо. lst Bonds.. „ Ni Nil 62 —2 Nil 
MANUFACTURING COMPANIES, "NR 
Babcock & Wilcox .. „„ 15 18 ak — 4 "14 
British Aluminium Ord. .. ee 10 10 18/3 4 9d. 1019 3 
British Insulated Ord, .. ee 194 16 1 — 9 6 10 
Callenders ee ee ee ee 25 15 if — 10 18 4 
Е ren. 6а 63 17/6 — 1.8 7 
Castner Kellner. ee „ 20 17 27 — 119 9 
Crompton Ord. ee eco 5 10 10 18,9 ~ 1411 0 
Edison- Swan E i% „ 10 10 12/6 с = 
do. do, 6 percent. Deb. .. 5 5 70 — 1 210 
Electric Construction . 10 10 i — 11 8 6 
Gen. Elec. Pref, is эе са 64 Gà 18,6- 4 6d 125 
do. Ord, oe ee ee 10 10 1,’ =» 8 4 8 
Henley .. e оо » o% % 16 1, — 7, 1050 
do. 44 Pret... ef о oœ 34$ 4 8 — 6 18 6 
India- Rubber. е ši ee 10 10 } nd e 
Met.-Vickers Pref, .. Р О 8 17 = 816 4 
Biemens Ord.. . (E ce ee 10 10 1 4 = *9 8 2 
Telegraph Cn. 9*9 9 21 =æ *£ i 8 
i а 1 { 


* Dividends paid tree of Income Tax. 


«= 
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ON STATUTORY EARTHING: SOME CRITICISMS. 


By S. LEES. 


(Concluded from page 101.) 


The primary function of the enamel protective coat- 
ing on metal conduit is to shield the metal beneath 
from any outside disturbing influences which would 
produce a deteriorating effect on the metal externally 
as well as inside the bore. An excellent provision 
surely, but is it not somewhat inconsistent to deliber- 
ately. and intentionally mutilate. splendidly sound 
enamelled conduit by flaying its healthy skin, and 
thereby the more quickly encompassing its premature 
decay by providing weak spots in its system extremely 
liable to attack from the many outside disturbing in- 
fluences? Doubtless it will be maintained that a man 
knowing his job will take care that conduit enamel is 
not intentionally damaged by providing a sufficient 
length of threaded surface at а convenient point, say, 
next to a fitting, the earth device being clasped to the 
additional screwed surface of the tubing. This method 
obviously makes a bad joint and, moreover, has other 
objections ; it is well known that a screwed joint should 
always abut right up to the termination of the tliread, 
and no bared metal should be left exposed. It is dis- 
tinctly wrong and inimical to its best interests to destroy 
the enamelled surface of conduit and a little con- 
sideration will show that it is neither necessary 
nor desirable. Formerly the usual method of 
attaching an earth conductor to steel conduit (before 
drawing-in) was to wrap tightly .a sufficient nuin- 
ber of turns of copper wire round -the tubing, 
previously tinning the wire and. surface of .tube, 
and finally soldering the wrapped joint. A sound joint 
of this kind would be passable, and if finished with a 
coating of enamel would, indeed, leave little room for 
criticism. But to paint over some of ‘the abortive 
arrangements passing as earth devices to-day would 
be simply covering up still more sins. The writer 


is reminded of an amusing incident that occurred some 


twenty odd years ago. An earth connection of the 
sweated kind just described was being made to a biggish 
water main, and although the jointer had been playing 
on the joint for over an hour, he ‘‘ couldn’t get the 
solder to stick.” And no wonder either, for, as was dis- 
covered afterwards—‘‘ the water was on”! It must 
be allowed, however, that such methods of making earth 
connections would be considered rather elaborate and 
too expensive in these competitive days. Still, 
If it were practicable and commercially possible to 
render the earthed System an integral and not readily 
separable part of the conduit or other system, it would 
be an ideal consummation. The writer, for one, 
believes that this laudable object can be achieved with 
the utmost regard to efficiency, and without prejudice 
to due economy. Following somewhat on the lines of 
old-time soldering, autogenous welding can be applied 
vith success, and it is at least surprising that 
this method has not as yet made any advance beyond 
the experimental stage. Even supposing that welding 
offered insurmountable difficulties in its practical 
applications, another method is available in which the 
metal conduit system carries its own earthing connection 
integral with the whole, of unquestionable and un- 
alterable 100 per cent. conductivity. With this 
method the usual ordinary fittings, slightly modified, 
are employed, which fulfil the dual function of fitting 
Proper, and earthing connection. Hence, it seems 
strange and surprising that ancient and inefficient 
methods continue in use to-day which do not attain the 
object prescribed in the Regulations. . | 

Ironclad (so-called) switch and fuse fittings, particu- 
larly of the unit type, are often indifferently adapted 
for earthing, any handy point being used to attach the 
earth wire, without due consideration of the suitability 
or otherwise of the frame or case of the fitting. It is 


obviously not sufficient to drill and tap the case and 
fit any odd size of screw at any casual point; the con- 
nection should be integral with the fraine, sound elec- 
trically as well as mechanically, and all moving parts, 
t.e., doors, covers, &c., should be efficiently bonded to 
the stationary portion of the apparatus. The writer 
has yet to come across a commercial example of the type 


of gear referred to which complies with the Regulations 


in this respect. Again, it is not sufficient to build up 
switch-fuse gear on the (so-called) unit system depend- 
ing upon the natural contact between the metal frame- 
work and the fittings. Light rolled sectional iron bar 
as generally used for this purpose should always be 
faced at all points of attachment with earth conductors 
and switch and fuse fittings, the latter, of course, being 
treated likewise. The all too common practice of twist- 
ing the earth wire around the head of an ordinary wood 
screw, which also serves to hold the fitting in position, 
should be condemned. In quite a number of makes the 
fittings are provided with ''earth screws " of absurdly 
sinall proportions and of В.А. type, placed in altogether 
inaccessible positions and, therefore, useless. The Home 
Office Rules are wise ones in this respect, and do not 
overestimate the importance of a good earth connec- 
tion. ; | ЖЕ | | | 

It is becoming quite common to find no regard given 
to the conductance of the earth conductor to the appara- 
tus connected, the rule, or rather misrule, being ap- 


parently to use any casual tag end of scrap stuff which 


happens to be handy. The 50-amperes rule might for 
all intents and purposes be non-existent,.nor does the 
sight of a mazy network of wires seem to excite much 
comment nowadays. Given a good earth connection, 
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and that surely is a straightforward piece of engineer- 
ing, what could be easier than to effect a sound con- 
nection of 100 per cent. conductivity electrically and 
mechanically thereto? M 

In dealing with apparatus and installations of all 
but the very smallest sizes, the writer would advocate, 
with due consideration to the circumstances of each 
individual case, the provision of one or more earth 
connecting points, these being situated as centrally as 
possible in relation to the apparatus connected thereto. 
Preferably made of copper bar or plate of ample capa- 


city, the "earth bar" would be provided with a sufficient 


number of connecting points, all contact surfaces being 
accurately faced; the conductors of incoming circuits, 
if of standard cable, should terminate in properly-fitting 
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soldered thimbles having ample contact area. After 
naming, the circuits should be labelled suitably in an 
easily read position. The method referred to has many 
advantages over the usual network of innumerable 
lengths, jointed and otherwise, of multi-sized conductors 
and loop connections as commonly used, and, further, is 
more elastic and less expensive to install than the ‘‘ ring 
main or any of its modifications. The sketch, fig. 7, 
shows in diagrammatic form the arrangement described. 

The indiscriminate ute of water pipes for electrical 
earthing purposes, especially on large power systems, is 
open to many objections, and possibly in the not distant 
future their employment as such may be more strin- 
gently regulated than at present. Curiously, very little 
information of ап authentic kind concerning the effects 
of electrolysis on underground water and gas-pipe lines 
or other subterranean media liable to attack is readily 
available, the published matter on this interesting sub- 
ject being both scarce and meagre. Rarely are buried 
earth connections examined visually, or even tested, 
until perhaps occasion demands through trouble arising. 
When brought to light the condition of earth plates 
after long service is invariably interesting, and not 
infrequently past unsolved problems become readily ex- 
plained, as likely as not without the aid even of the 
simplest arithmetic. A wider use might with advantage 
often be made of independent earthing apparatus, not 
only the best forms of the conventional earth plate, but 
of the lesser known proprietary devices. А good con- 
nection with ‘‘earth’’ is often difficult, but not im- 
possible, to attain, and the location should always be 
carefully chosen to ensure as far as possible permanent 
and suitable strata, natural if possible, the earth device 
being preferably sunk upright, and the bedding " 


properly packed, and if artificially maintained, means. 


taken to obviate undue mechanical strain being put on 
the earth conductor and connections. 

The time would seem not very far distant when some 
radical change may come about in the methods 
of installing interior wiring at any rate. Metal con- 
duit in its many different forms as used to-day may 


then find its way into the melting pot, so to speak. 
Admittedly the best of the existing methods of enclosing 
wiring, it cannot be denied that screwed steel conduit 
has many inherent disadvantages; it lacks flexibility as 
regards adaptability to existing architectural structures, 
is complicated and unwieldly, and is open perhaps to 
criticism from an zsthetic point of view. Even with the 
many ingenious devices and accessories provided, the 
system does not facilitate fault-finding, renewals, and 
repairs. Moreover, on the score of first cost, the screwed 
conduit system of to-day is expensive often to a pro- 
hibitive degree. One feels moved to ask: Is not extreme 
mechanical strength for conductor protection somewhat 
of a fetish, and must we perforce always clothe wiring 
with steel? 

The past decade or two has been singularly lacking in 
evolving a really practicable system of wiring on 
original lines, meeting modern requirements efficiently 
and economically. We do not seem to get very far 
bevond the conventional metal tube or some varia- 
tion or other of the lead or alloy-wrapped methods of 
running wires, except the ancient and barbarous 
open method which periodically crops up in re- 
christened guise. The early 'nineties saw the birth of 
various concentric systems, wonderful inventions of 
their kind, and although now obsolete and out of 
fashion, examples are not wanting of their lasting quali- 
ties which are working satisfactorily to this day. An 
ideal system would seem to lie upon lines at once afford- 
ing safety of working and sufficient and ample internal 
protection to the wiring without the aid of external 
secondary protection. Such a consummation would then 
probably pass from the purview of Regulation 21, or at 
least the decree would undergo considerable revision, 
and thereby be rendered easier of understanding by 
those who have to work to it. 

The writer has attempted to deal critically with the 
earthing of apparatus from a practical standpoint, and 
has purposely avoided making reference to the special 
Mining Rules, as these hardly come within the range 
of the foregoing notes. 


THE TEMPERATURE LIMITS OF LARGE ALTERNATORS. 


By G. A. JUHLIN, M.LE.E. 


(Abstract of Paper read before the INSTITUTION ОЕ ELECTRICAL ENGINEERS.) 


Report No. 72, by the British Engineering Standards Associa- 
tion, deals comprehensively with the whole of the above sub- 
ject. Comparatively few specifications for electrical plant are, 
however, based on these Rules. It 18 not uncommon to find 
that the methods of measurement laid down in the Rules are 
adopted, but that the limiting temperatures specified are gener- 
ally very much lower. This may be due partly to the tem- 
perature rises allowed in the Rules being higher than those 
that engineers are familiar with, and partly to a doubt whether 
insulation will safely withstand these temperatures. Experi- 
ence has shown that such doubts are groundless and that mica 
insulation 18 capable of withstanding considerably higher tem- 
peratures than those laid down in the Rules. 

In considering temperature conditions of the stator, we shall 
neglect the intluence of the rotor upon the stator tempera- 
tures. The change in temperature of the different parts of the 
stator with the load, as shown in fig. 1, is typical of large turbo- 
generators with long cores. In machines with short iron 
lengths, the temperature of the stator copper embedded in the 
iron may, at no load, be considerably below the temperature 
of the iron, due to the heat from the latter being conducted 
from the embedded portion to the end windings with а very 
small drop in temperature. Fig. 1 shows that the tempera- 
ture of the iron increases with the load, due to the fact that 
in large turbo-generators the greater portion of the losses 
^aused by the load current is generated in the laminations and 
the surrounding iron, the losses in the copper itself being a 
comparatively small portion of the total load loss. The tetn- 
perature rise of the iron at any given load will then be a func- 
tion of the total losses in the iron at this load and of the 
volume of cooling air. 

Figs. 9 and 3 show the conditions obtaining with radial and 
axial ventilation respectively. The situation of the hot spot 
changes with the type of ventilation, but it will be 
somewhere in the embedded portion of the winding, unless 
the ventilation of the end windings is abnormally bad. The 


heat will then flow from the hot spot along the conductors 
towards the end windings. The amount of heat to be trans- 
mitted becomes greater towards the ends, due to each unit of 
length generating heat, which must be added to that of the 
preceding part of the conductor. 

The amount of heat generated per unit length is not con- 
stant, on account of the varying temperature of the copper. 
and the temperature drop, therefore, increases very rapidly 
with the length of the conductor. Fig. 4 shows the tem- 
perature gradient for varying lengths and current densities. 
‘These curves are based on the formula of Prof. Miles Walker 
and also on the assumption that all the heat is conducted 
along the copper. Such large temperature differences do not 


actually exist in practice, as a considerable amount of heat is 


transmitted through the insulation, but the curves indicate 
the comparatively small amount of heat which can be con- 
ducted along the copper without excessive temperature difler- 
ences. 

In calculating these temperatures no account has been taken 
of eddy-current losses. The temperature drop would be 
greater than indicated by the curves if there should be no 
heat transmission through the insulation, and in machines 
with long cores practically all the heat, generated in the centre 
of the conductors must pass through the insulation into the 
lamination. In taking into account the losses caused by eddy 
currents, it should not be overlooked that these losses diminish 
With increasing temperature, whereas the normal [^R losses 
increase. Accurate calculations are, therefore, very compli- 
cuted and tedious. i 

Experimental work has been carried out to determine the 
thermal! conductivity of different classes of insulation. The 
«соу in applying the data thus obtained to a completed 
machine lies in the fact that the thermal conductivity depends 
to а great extent upon how tightly the insulation is applied 
on the coils, and on the clearance existing between the out- 
side of the insulation and the laminations. No definite values 
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‘which шау be applied generally can be given. Tests made 
on complete machines in actual service show that a thermal 
conductivity of 0.003 to 0.0085 watt per cu. in. per deg. C. 
may be taken as an average figure. These values were ob- 
tained on coils insulated with mica wraps applied under heat 
by а special wrapping machine. Having ‘fixed the value of 
the constant, the temperature drop Т= (WXt) / e, where W= 
watts per sq. in., t=thickness of insulation in in., and c= 
‘thermal conductivity. | А | 

To determine the watts per sq. in. it is necessary to in- 
clude the eddy-current losses in the copper, as these may be 
very large if the winding is not properly constructed. For 
this reason it is impossible to judge the rating of a machine 
by simply specifying that the current density must not exceed 
a certain value, because one machine may run with, say. 
2000 amperes per sq. in., and yet have а lower temperature 
rise than another machine of similar size having a density 
of only 1,500 amperes per sq. in. Moreover, the proportions 
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Fia. 1.— VARIATIONS IN TEMPERATURE RISE OF DIFFERENT PARTS 
OF А LARGE ALTERNATOR, DUE TO CHANGE IN LOAD. 
Fic. 9.—Ax1IAL TEMPERATURE DISTRIBUTION IN STATOR, WITH 
. RADIAL. VENTILATION. | 


of the slot have considerable influence оп the temperature 
‘rise which will be obtained with a certain current density, во 

that this value is no criterion as to liberality of material in a 
certain design. | 

. Consider a slot, fig. 5, and assume that all the heat generated 

in the copper conductors at the centre of the core has to be 

transmitted laterally through the insulation from point А to 
pont B. Assume a temperature rise of 40 deg. C. on the 

laminations, as measured on the surface, and allow 10 deg. C. 

for the difference of temperature between the point B and the 

surface of the laminations. If the temperature of the inlet 
air be taken as 15 deg. C, the final temperature of the point 

8 will then be 65 deg. C. Assuming the watts per sq. in. of 

surface to be 0.7, and the thickness of the insulation to be 

0.12 in., the temperature drop from А to B would be:— 

T=(0'7 X 012)0033 = 28 degrees C : 

the total temperature of point a would be 93 deg. C., and the 

temperature rise 78 deg. C. above the cooling air. For a 

10.00 -volt machine, we should obtain a temperature drop 

from 4 to B of 48 deg. C., and a total temperature at A ої 
113 deg. C. The temperature rise would be 98 deg. C. above 
the cooling air. These figures may seem high as compared 

with the conventional figure of 40 deg. C. measured by ther- 
mometer, but in reality they are not in any way excessive, 
for if the temperatures of existing machines were measured 
they would probably be found to be in the neighbourhood of 
these figures, if not higher. ew 

Higher internal temperatures will be met with in high- 
Voltage machines than in low-voltage ones, if the same sur- 
face temperatures are specified. This has been recognised by 
the British Engineering Standards Association, and it follows 
. that higher surface temperatures may be permitted for low! 
Voltage machines than is the case for high-tension machines, 
Without exceeding the internal temperatures of the latter. In 
addition to the temperature drop through the insulation there 
will be a temperature gradient in the stator laminations, the 
temperature decreasing towards the outer periphery. 

The difference in temperature between the iron at the root 
of the teeth and the outer periphery depends on the losses 
in the laminations, and on the radial depth of the core and 
the system of ventilation adopted. The temperature condi- 
tions of the stator winding in the slot and of the laminations 
` as regards the radial direction are shown in fig. 6. 
| The thermometer method of temperature measurement is 
the simplest and, so far as surface temperatures are concerned, 
the most reliable. 

closer approximation of the true internal temperatures 
can be obtajned by the use of the increase-of-resistance 
method, which will only indicate the average increase in tem- 
Perature of the whole winding, but it will nevertheless give 
a very close indication of the internal temperatures of the 
winding; The discrepancy between the internal temperatures 
of. the copper and. those obtained on the external surface is fre- 


ur: 

Меш lost sight of in preparing specifications, for manu- 
acturers are not infrequently asked to quote for machines 
having a temperature rise of 40 deg. C. as measured by resist- 
ance. Machines built to meet such conditions would be very 
expensive and wasteful as regards material, besides being in- 
efficient on account of their size for a given output as com- 
pared with those built for a higher temperature rise. The 
margin of safety on such machines would be beyond the re- 
quirements of even ordinary cotton insulation. | | 

Embedded temperature detectors have received compara- 
tively little attention in this country as a means for deter- 
mining the temperature of machines in commercial operation. 
In America this method has been adopted as a standard, and 
machines are now generally provided with embedded tempera- 
ture detectors during construction. Special instruments are 
provided, so that the temperature of the different parts of a 
machine can be read at any time. Some of the advantages 

from the operating point of view of such an arrangement are 
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Fra. 3.—AxIAL. TEMPERATURE DISTRIBUTION IN STATOR, WITH 
AXIAL VENTILATION. | 
Ета. 4.—TEMPRRATURE Drop FOR DIFFERENT LENGTHS OF 
г CONDUCTOR. 


obvious, whereas others are not so apparent. For example, 
consider & machine the stator winding of which is insulated 
with mica on the embedded portion and by ‘fibrous material 
on the ends. The limits for the temperature rise laid down by 
the British Engineering Standarda ‘.esociation for fibrous in- 
sulation are 55 deg. C. measured by resistance, or 50 deg. O. 
by thermometer, with certain reductions for high voltages, 
and as a portion of the winding is insulated by fibrous ma- 
terial these limits must be applied for a machine insulated as 
described. The temperature rise permitted for mica insula- 
tion is 75 deg. C. by resistance method, but it is not possible 
to take advantgge of this higher limit owing to the fact that, 
as the end wudings are insulated with fibrous material, the 
temperature rise for the whole winding must not exceed that 
specified for fibrous material. In such a case it would be 
advantageous to measure the temperature rise of each portion 
. of the winding independently. 

The effect of short-time overloads is of importance from 
the temperature point of view. Referring to fig. 1 the drop 
of temperature through the insulation increases very rapidly 
with the load; at the same time, the temperature drop through 
the iron is increased to some extent. Consider a machine 
. required to give 50 per cent. overload for half an hour. Ex- 
perience has shown that the windings reach their maximum 
temperature in less than an hour, starting from cold, and would 
reach a steady temperature due to the overload in well under 
the half-hour, starting hot. The large temperature gradients 
in the insulation and the iron cannot be measured by thermo- 
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meters, but by the use of embedded temperature detectors 
we shall be able to determine very closely the actual tempera: 
ture of the copper. and thus prevent the machine being over- 
heated. Similarly they will enable operating engineers to take 
full advantage of the capacity of a machine and operate it 
up to the ultimate hot-spot temperature permitted for the 
class of insulation employed. When embedded temperature 
. detectors are used, the temperature guarantees should be 
based on the total temperature and not on a specific tempera- 
ture rise based on a given air temperature. The advantage 
obtained by operating large turbo-alternators on this basis 
deserves consideration. Consider two identical machines, one 


trum. When n, is put equal to 2, 


156 THE ELECTRICAL REVIEW. (vol. 88. No. 2,254, FEBRUARY 4,1931, 


— — P ——— 


operating on the basis of а given temperature rise with a 
fixed value for the air temperature of 40 deg. C., and the 
other on the principle of a maximum total temperature. Ihe 
average air temperature in this country is less than one-half 
of the assumed air temperature of 40 deg. C., and it is 
obvious that we are not taking advantage of the permitted 
temperature limit of the insulation when operating on the 
temperature rise basis. By providing embedded detectors it 
is possible to take full advantage of low cooling-air tem- 
peratures, as readings can readily be taken at any time. 

During the winter months the difference between the actual 
air temperature and the basis temperature will be still greater 
and, when it is considered that the load usually is heavier at 
this time of the year, the advantage is of considerable value 
in augmenting the output of a station at a time of heavy load. 
Taking fig. 1 as a basis, we should reach the maximum per- 
missible temperature rise based on an air temperature of 
40 deg. C. at 115 per cent. full load. Assuming an air tem- 
perature of 15 deg. C., which is, if anything, rather higa for 
the winter months, we should be able to run at 140 per cent. 
full load without exceeding the total temperature on which 
the temperature rise reached at 120 per cent. load was based, 
i.e., 120 deg. C. In operating on the temperature rise basis 
we lose 18 per cent. of the output the machine would be able 
to give if run up to the limiting total temperature. 

Basing the increase on the average air temperature through- 
out the year, the increase in output would probably be not 
more than 10 per cent., but even at this figure the saving in 
capital expenditure on а 20,000-kKW. set would be very con- 
siderable. The possible increase in output depends largely on 
the design, and the increase in load given above may not al- 
ways be realised, but the air temperature is frequently lower 
than 15 deg. C., and the lower this value the greater is the 
increase it is possible to obtain from the alternator. The 
rating of large plant on the basis of ultimate temperature is 
standard practice in America, both for turbo-alternators and 
for water-wheel generators. The practice is also becoming 

eneral in Scandinavia. ‘Lhe thermo-couple is the most satis- 
actory means for measuring internal temperatures, owing to 
the small space occupied which makes it possible to measure 
the temperature of any particular spot in a machine. 

A detector placed at the point B, fig. 5, between the coil 
and the slot lining, which is generally introduced between the 
coil and the lainination, would indicate a temperature between 
that of the copper and the iron. If it were placed between 
the two coils at the point c, the reading obtained would closely 
approximate to that of the copper itself, for the reason that 
there is practically no heat flow between the two coils, except 
the very small amount which will flow through the edges of 
the packing strip between the two coils. This amount will 
be almost negligible, unless the strip is very thick, and for 
this reason it 18 desirable to reduce this packing to a mini- 
mum. ‘The temperature at point D will also approximate to 
the copper teinperature, although not so closely as at €. А 
certain amount of heat will be transmitted through the wedge, 
but, if this is thick as compared with the coil insulation, the 
drop through the insulation will be comparatively small. By 
providing substantial insulation between the coil and the 
lainination at the bottom of the slot, and placing the detector 
between the strip and the coil at E, we should obtain a tem- 
perature varying but little from the true copper temperature. 
American. standard rules specify that, when there are two 
coils per slot, detectors are to be placed between the coils, 
i. e., at C, and if only one coil per slot is used it must be located 
at the bottom of the slot. It is hoped that operating engi- 
neers will encourage the provision of detectors, and thus put 
manufacturers in a position to gain experience which cannot 
be obtained by running machines light at the works. In- 
sulation which, if not disturbed, would last almost indefinitely, 
would fail very quickly if subjected to vibration or shocks. 


(To be concluded.) 


ELECTRONS. 
By SIR WILLIAM BRAGG, K. B. E., F. R. S. 


(The twelfth Kelvin Lecture, delivered before Tae INSTITUTION 
OF ELECTRICAL ENGINEERS.) 


(Concluded from p. 127.) 


Keeping the foregoing results in mind, we can now appre- 
ciate a very remarkable development of electron theory which 
has been made in the last few years. Spectrum analysis has 
long been occupied. with the extraordinary complications of 
the radiation. emitted by the various atoms. As а result it 
appears that the frequencies of the lines in a spectrum often 
display curious and exact numerical relations, in the form 
generally involving differences of frequencies of similar lines 
or groups of lines. For instance, the famous Balmer equation 

Frequency =¢=N (1/n,?—1/n;?) where Nz3.290x 10^? 
gives the frequencies of series of Jines in the hydrogen spec- 

| and n, to 3, 4, 5 in succes- 
sion, the series of values for v represent the frequencies of 
the lines in the visible spectrum. If n, 23 and n,=4,5,6,... 
in succession, we have the frequencies of lines in the infra-red 

(Paschen) and if n, =1, n,-2, 3, 4, „ we have the fre- 


quencies recently shown by Lyman to exist in the ultra- 


violet. 

Now there is nothing in our older conception of the origin 
of radiation within the atom to give us a clue as to why 
differences of frequencies should come into these empirical 
though most useful formulæ. We have pictured to ourselves 
vibrating systems, mechanical or electric, and waves arising 
therefrom. But what connection between masses or electrici- 
ties gives us in apy simple way equations involving the 
addition or subtracting of frequencies? We are in a blind 
alley. Let us, therefore, abandon our preconceptions as to 
the origin of those lines which we find in the light spectrum 
and suppose that here also they arise in the same fashion 
as We actually know that they arise in the cases we have 
considered above. Suppose that the energy of an emission 
of radiation is derived from the energy of an electron. It 
may be the only way in which radiation ever does arise, but 
it 1s not necessary to suppose so much at present. It is 
enough that we carry into the atoim the whole process which 
in X-rays and the photo-electric effect we have observed to 
take place in part outside. Suppose that within the atom 
there are certain positions or conditions in which electrons 
may be, each postulating @ certain energy content for the 
electron; and suppose that sometimes an electron slips from 
one position to another of lower energy, and that the difference 
in energies is transformed into wave radiation according 
to the same law as before, i.e., energy transferred А Xfre- 
quency. Let the energy in these states be Nh,; Nh/[2X; 
Nh/3*; &c., and so on. Then Balmer's is accounted for. and 
the other series at the same time, and the peculiar form of 
these equations. , 

What may these states be? Why not, as Bohr suggests, 
so many different orbits in which electrons can move round 
the central positive nucleus in the atom, the nucleus whose 
sure existence Rutherford has established? At one time if 
we had presumed the existence of these orbits we should 
have been inclined to connect them with the direct emission 
of radiation, and the frequency of that radiation would be the 
number of revolutions in a second. But now, we assume 
these orbits to persist without radiation, and that radiation 
arises where the electron steps from one orbit to another; 
moreover, the frequency of the issuing radiation is deter- 
mined by the simple rule, frequency is equal to change 
of electron energy divided by Л. We аге not picturing any 
new process here, or evolving new ideas to fit awkward facts; 
we are supposing a process to exist in one place which we 
already know to exist in another. 

It is à very remarkable fact that the number N 1s equal 
to 2 т m /h within small errors of experiment. Spectrum 


measurements show that & is equal to 3.29033 х10'° and 


21 meh is equal, taking the most recent determination 
of m, е, and Л, to 3.289x10'*. An electron revolving about 
the central positive nucleus of a hydrogen atom (having 


a positive charge), and possessing the amount of energy ` 


Nh or 21 me 0 moves with а velocity 2 x % and has an 
angular momentum equal to k / 2 т. The electron if it moves 
in the next ring does so with an angular momentum 2/21 
and so on. We can, therefore, following Bohr, define the 
necessary separate states as those of motion in circular orbits in 
which the angular momentum is an integral multiple of h/2 x. 
The simplicity of these expressiuns is very attractive. But 
the matter is far from ending here. During the last few 
years Bohr and Sommerfeld have led an inquiry into the 
possibilities of this theory which have led to very remarkable 
results. These are due to a slight modification in the original 
conception. The different circular orbits which Bohr first 
pictured have become groups of orbits fixed by laws which 
are somewhat arbitrary, but not without foundation. A 
group contains a limited number of orbits in which the elec- 
trons may move, and each group corresponds to one of the 
original circular orbits. Some of the orbits in each group 
are elliptical. It appears that the energy of the electron 
would be the same in all the orbits of any one group were 
it not that when an electron moves in an ellipse its velocity 
is not always the same. Now a fast-moving electron shows 
a variation in mass when its speed alters, and this does affect 
slightly the energy of the orbit. Consequently, the electron 
that steps from an orbit belonging to one group to an orbit 
belonging to another group may part with an amount ol 
energy Which 1s not always exactly the sume. The frequency 
ot the consequent radiation may, therefore, have two or wore 
values differing slightly from each other: the single spectrum 
line is doubled or trebled. This is what Sommerfeld calls the 
tine structure of the lines. 

Now there is far more than mere speculation in tbis. The 
formula which Sommerteld gives as the result of an analysis 
which 18 as reasonable as can be expected, does more than 
account for known effects; it has predicted the existence ol 
numerous lines, and even their intensities, and the predic- 
tions have been verified by experiment in the most remark- 
able way. The story is told in Sommerfeld's work on ** Atom- 
building "; a story of the work of himself, Bohr, and others 
during the last siX years ог so. 

We see that in this fundamental inquiry into the nature 
and properties of radiation, the electron plays а very direct 
and important part. Our eyes are designed to detect waves, 
not electrons, and so our first attention is directed to radiation 
in wave form. But we now find that radiation energy may 
alternatively be carried by electrons, and that many things 
become clearer when we appreciate this fact. We can only 
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make further progress in our understanding of radiation, 
and indeed in our understanding of the electron, by getting 
to know more about the reciprocal conversion of one form 
of energy into the other, since evidently it is one of the most 
frequent and most fundamental operations in nature. 

So far our conception of the structure of. an atom would 
consist of a positive nucleus, and electrons attached thereto 
in the same way; with the further idea that the energy 
attached to these electrons can only have certain detinite 
values. Bohr.assumes that they have these values because 
they can move round the core in certain orbits only; and 
Sommerfield enlarges this idea as already explained. But, of 
course, this can only be а partial picture of the whole atomic 
structure. The atom so conceived cannot fill the part re- 
quired of it in the building of molecules and crystals. 

When we come to examine these structures we find atoms 
attaching themselves to each other through the action of 
forces which cannot always be considered as acting from 
centre to centre. For instance, the arrangement of the carbon 
atoms in a diamond, as recently determined by X-ray methods, 
is such that every atom is at the centre of gravity of four 
others, arranged round it in tetrahedral fashion. The repre- 
sentation of an atom by a smooth sphere and nothing more 
would be in agreement with the idea that the properties of 
the atom in any one radial direction are exactly the same 
as in any other radial direction, and that any forces between 
two atoms are between centre and centre. For instance, it 
has been suggested by Born and Laudé that the force between 
two atoms may be of the form a/r-b/r . This gives an 
attraction at great distances and a repulsion at small dis- 
tances, so that the atoms close up together but stay at à 
certain distance apart as if they possessed surfaces which 
pressed together. But if that were the case, the carbon atoms 
would pack themselves together more closely than they do. 
As a matter of fact, just twice as many atoms could be packed 
into any Volume as there ure already there. We must con- 
clude that there are definite sub-centres of force on the 
outskirts of the atom; and that in the carbon atoms of which 
the diamond is composed there are four such sub-centres 
arranged syminetrically, that is to say, in tetrahedron fashion 
round the core. 

Must not these sub-centres be electrons? And if so, must 
we not take them to be circulating in small orbits about a 
local centre? Or, perhaps, as Parson has suggested, the 
electron is ring shaped, the electricity revolving round the 
axis of the ring. In this way we should have electromag- 
netic forces to link the atoms together. 

It is very interesting to observe that in any case the carbon 
atoms in the diamond are not all oriented in exactly the 
мше way. Taking a cleavage or tetrahedral plane as that 
of reference, half the atoms will be pointing towards the 
p-ne and their peighbours will be pointing away. This 
ought to make a difference to the X-ray spectra; and it has 
been looked for at various times, but without success. Lately, 
however, the improvement in the X-ray spectrometer has been 
considerable, and I now have no difficulty in finding Ше 
expected effect. It is clear, I think, that the carbon atom 
in the diamond is to be represented as to its properties by 
a tetrahedron; and that the atom has different properties in 
different directions, or, as the chemist would say, has directed 
Valencie. There can be little doubt that this is so in all 
atoms. The suggestion is that some of the electrons are tied 
down to certain regions on the surface, and that not all. if 
indeed any of them, are at all times revolving round the 
central core. | | 

When atom joins up to atom it is these sub-centres that 
are at work; and since atom to atom and again atom to atom 
make in the end the crystal, and since the crystalline struc- 
ture is the basis of all solid structure, and is fundamentally 
concerned with the strength of materials and their temper 
and all their physical properties, it is easy to see how great 
is this minute study of the electron. ; | 

If this conception of fixed electrons seems to clash with 
the orbital motions of Bohr and Sommerfeld, we must remeni- 
ber that the clash is between two pictures both of which 
are, we know, imperfect. We may expect that on the next 
occasion when a leeturer tries to tell you what advance has 
heen made in the study of electrons some of these contradic- 
tions will have disappeared. Whether this is so or not, L am 
sure of this, that in the attempt to realise the properties of 
nature’s unit, the electron, we are working in the true 
direction. towards an understanding of the great problems 
Of radiation, and of materal structure. 


. REVIEWS. 


The Electricity (Supply) Aet. 1919, with Notes. Bv. W. S. 
ENNEDY. Barrister at Law. Pp. 96. London: Electrical 
Review, Ltd. Price 3s. Gel. net. | 


(HIS is a small book giving -the text of the Act with. con- 


„к arranged. footnotes and comments. The author, in 
è preface, states that the Act appears to be an honest 


ee to get rid of obsolete barriers and to bring together 
hd responsible for the supply of energy " so that it can 


later pras freely and easily created and distributed ”'; and he 
states, " When the legislature, not content humbly to 


‘rity to acquire "any. generating station.“ 


‘station ”’ 


pave the way. for the scientist and practical engineer to tread, 
Ventures to uttempt creation on its own account, the result 
is sometimes not harmful because it 15 ludicrous.” The at- 
tempt to provide cheap electrical energy by Act of Parliament 
is one beside which Canute’s task was a hopeful one. 

The notes in the book follow each section, and they are 
more useful and intelligible to the lay reader than is the case 
with many legal works. The reviewer's notes are bracketed. 

Section 1 of the Act deals with the Commissioners and their 
powers. The author points out that it is the first at the 
Electric Lighting Acts which recognises the value of electricity 
supply for purposes other than illumination; also that the 
Act does not point out the source from which the Commis- 
sioners' office and other expenses are to be paid, and it is pre- 
sumed. that these will be paid by the industry generally. (It 
is to be hoped in the interests of the industry that the stall 
will not be extended like that of the rest of the Transport 
Ministry, otherwise the fees will have to be much greater than 
those found necessary, under somewhat similar circumstances, 
by the French Government.) i 

Section 2 provides that the powers of the Board of Trade 
under the Electric Lighting Acts may be exercised through 
the Commissioners, and it is pointed out that by Section 39 
of the new Act, by Order in Council, the powers shall be 
transferred to the ‘Transport Ministry, which can apparently 
refer matters to the Commissioners or not as it thinks fit. 
Section 3 gives power to the Commissioners to conduct experi- 
ments. (ln France a Committee supported by electricity 
supply authorities and manufacturers, with the assistance of 
the Government, is at present conducting experiments regard- 
ing the construction and ageing of high-pressure insulators; 
similar experiments would be of great value here. | 

Section 4 enables one or more Committees to be appointed 
by the Commissioners to advise and assist on matters con- 
nected with .development and supply, the members being 
drawn from Joint Electricity Authorities, authorised 
undertakings, or other specially qualified persons. (It is to 
be hoped that sound business men and not popular political 
busybodies will be asked to assist on such a Committee.) 

Section 5, dealing with the reorganisation of supply, 1s one 
of the most important in the Act, as it deals mainly with 
authorities and areas of supply. The notes on this section 
are of a detailed and useful character. It is pointed out that 
Sub-section 3, if the Commissioners do not approve of any 
scheme, empowers them to evolve one of their own; but that 
an undertaking cannot be transferred to a Joint Authority 
without the consent of the owners except by means of an 


indirect method through the use of Section 24, which will 


be noted later. | 

By Section 6 representative Joint Electricity. Authorities, 
with wide powers, may be set up in districts, the members 
being drawn from local bodies and large consumers. Notes 
extending to four pages are given regarding the powers of 
Joint Electricity Authorities. Past obstacles to co-operation 
ure pointed out, especially, the Electric Lighting (Clauses) Act, 
1899, which practically prohibited the `` associating of local 
authorities and companies." (In France, for example, where 
somewhat comparable conditions exist, it has been recognised 
that the advantage of co-operation by suppliers outweighs 


the dangers of electricity combines," even where the bulk 


of the electricity supply is in the hands of companies.) The 
new Act removes this obstacle. Some useful proposals re- 


yarding the formation of Joint Authorities are given in the 


notes. The author states that there are three practicable 


schemes: Where the authority takes over the whole of the 


undertakings; where it generates, but does not distribute; and 
where it distributes only. The scheme does not allow of the 
taking over of part of an undertaking except with the con- 
sent of the owners. A transfer to the authority can take place 
on agreed terms, but the source of the fund from which the 
price is to be paid is not stated. Apparently no compensation 
is to be given to directors of companies for loss of fees on 
transfer to an authority. (This policy differs from that 
adopted when the London water supply companies were dis- 
solved on the formation of the London Water Board; perhaps 
if company directors formed a trade union and made a noise, 
their claims would be considered.) . * 
Section 7 deals with the confirmation of schemes which 
must be subject to a resolution of Parliament. By Section 8 
it shall be the duty of the authority to provide a cheap and 
abundant supply of electricity.” In the notes it 16 rightly 
pointed out that the cost of electricity will be largely deter- 
mined bv the cost of fuel and labour, though it is stated that 
the substitution of modern systems and the scrapping of obso- 
lete plant may produce considerable economies and that the 


.removal of legislative restrictions may lead to а more abun- 


dant supply. (In this connection it is not usually remem- 
hered that owing to the enormous capital cost of new plant as 
compared with old. and the hizb capital charges therefore 1n- 
volved, the advantages of scrapping old plant are not as great 
as would appear at first sight.) | 

Section 9 deals with the powers of a Joint Flectricity Antho- 
(In Section 36 of 
the Act. which is devoted to definitions, that of a generating 
and that of a private generating station are 
given, and apparently the former includes the latter, so it 
looks as if an authority can take over a private generating 
station by agreement.) Section 16 deals indirectly with 
liability for nuisance. In Section 11 the establishment or 
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extension of public or private generating stations or main 
transmission lines is dealt with, and also the supply and 
sale of surplus power. It is pointed out that it 1s not com- 
petent for existing statutory undertakings to purchase or in- 
stall new plant without the consent of the Commissioners, 
and further that in the event of the sale of surplus power the 
prices to be charged must be those which the Commissioners 
think fit and proper. (The powers of the Commissioners in 
this section are distinctly arbitrary, and as there is a fashion- 
able bias in official circles against private enterprise, it 18 not 
altogether desirable that such powers should be exercised with- 
out the right of appeal to the Law Courts.) KM 

Section 15 deals with condensing water; the utilisation of 
water power,. waste heat, and other forms of energy; the 
erection of by-product plant; and the handling of residual 
producte. By this section it appears that power gas, low-pres- 
sure steam, or even hot water could be supplied by a voint 
Authority. (It might be noted that im the Ruhr Valley in 
Germany power gas from coke ovens is being distributed 
through many miles of mains over a large area, to the ma- 
terial relief of railways, and this is probably a very economical 
form of distribution of heat energy.) / 

Section 16 deals with the compensation of officials for loss 
of employment or variation of conditions due to the transfer 
of any undertakings under an improvement scheme. By 
Section 17 a Joint Authority, before exceeding some prescribed 
capital expenditure, must obtain permission of the Commis- 
sioners and submit plans and estimates. In Section 18 per- 
mission is given to the Board of Trade during the transition 
period to construct any generating station or transmission line, 
und exercise the powers of a Joint Electricity Authority to the 
capital cost, if required, of twenty million pounds. Useful 
notes are given regarding this section. (Considering the policy 
recently adopted by the Transport Ministry regarding the 
Severn power scheme, it is to be hoped that this permission 
will not lead to the duplication and multiplication of officials.) 

Section 19 gives powers by which, during the transition 
period, two or more undertakers may mutually assist one 
another. The notes point out that this removes one of the 
oldest and most vexatious restrictions to electricity supply. 
Section 21 practically removes the right of veto by local bodies 
to the construction of overhead lines. (It 18 to be hoped that 
the Electricity Commissioners will show more sympathy in 
this respect than the Board of Trade did not so long ago. 
Perhaps in case of doubt Mr. Pearce, of Manchester, might 
now be willing to assist.) Section 22 provides facilities for 
wayleaves over any land except gardens, across or along any 
railway or canal, subject in cases of dispute to the approval 
and conditions of the Board of ‘Trade. 

Section 23 allows a Joint Electricity Authority or any local 
municipal or urban supply undertaking to let out on hire 
wiring. fittings, and apparatus, but not to manufacture or sell 
the same unless expressly authorised. Section 24 deals with 
the powers of the Commissioners to alter the type of current, 
frequency and pressure of supply to be employed by an under- 
taking. It is pointed out that this 18 one of the few com- 
pulsory powers in the Act. (In the past undertakers have 
spent large sums in capital and maintenance for rotary sub- 
stations required for the supply of direct current in areas dis- 
tant from generating stations; presumably this clause will 
facilitate the: supply of three-phase energy to customers.) 

Section 22, sub-sections 4 and 3, and Section 25 deal with 
the protection of lines controlled by the Postmaster-General, 
the existing law being contirmed. (In view of the develop- 
ments which have taken place regarding power transmission, 
the preference given to the Postmaster-General should be 
abolished, and the unfair action taken in the recent case of 
the P.M.G. v. The Blackwood and Fleetwood Tramroad Co. 
shows that he is anxious to claim his legal rights. Electricity 
supply 1з as much a public utility as the telegraph or the 
telephone system, and where interests clash they should be 
decided, not by any statutory preference, but by balance of 
public convenience. The time is past when the Post Office 
should demand that its rights should be enforced and con- 
tinued under Acts drafted before electric power was thought 
of. The claims of the Post Office should stand on their own 
technical merits; in these days any favoured position de- 
manded by a local or national bureaucracy is a confession of 


* weakness if not incompetence.) 


Section 26 deals with provisional and special orders, the 
veto of local authorities being practically removed. Section 27 
deals with Statistics, 28 with finance, and 29 with expenses of 
the Commission. The remaining clauses of the Act are com- 
paratively unimportant. (As with the housing question. it 
may be very much easier to make programmes than to find 
money and get work carried (гор, and while the Act re- 
moves many obstructions and gives many facilities, improve- 
ments will probably have to take place regarding interest on 
capital and output of labour before very much can be done 
under it.) | 

The book is well printed, although it would have been easier 
to refer to if a different print or widtb of column had been 
used for tha explanatory notes. Many legal books bave bean 
written which are little more than reprinted Acts of Parlia- 
ment with the help of a little '' scissors and paste.” but in 
this book the notes have the merits of being useful and some- 
what original in style. The book should be on the shelves of 
law vers and laymen who are interested in electricity supply. 


. 


EXTRA-HIGH-TENSION DISTRIBUTION BY 
UNDERGROUND CABLE. 


DISCUSSION AT NEWCASTLE-ON-TYNE. 


At Newcastle-on-Tyne, on January 24th, Mr. R. O. Kapp’s 
paper on the above subject, which was abstracted in our 
issue of December 17th, was discussed before the Nortn- 
EASTERN CENTRE of the INSTITUTION OF ELECTRICAL ENGINEERS. 

Mr. G. L. PORTER opened the discussion, and said that 
their cables had been laid with a view to the future, but 
that future was with them now. He drew attention to the 
statement by the author that the principal point on which 
the e.h.p. distribution differed from l.p. distribution was that 
in the former case the limit to the capacity of the cables was 
almost always set by heating, whereas in the latter case it 
was more usually determined by voltage drop. In that 
district they frequently came up against voltage drop, 
but not heating, and that would seem to be what they might 
expect from Mr. Kapp’s suggestion that cables not larger 
than 0.075 in. should be used because the heating was so 
much greater with larger cables. The contention that the 
cost of cable per kVA transmitted was less the higher the 
voltage was true, assuming that the cable was fully loaded, 
otherwise they would have to take into account other factors. 
Mr. Kapp suggested that the highest pressure at which they 
could sell power was 6,600 volts, but the speaker did not 
regard that figure as sufficiently high, for in that district 
power was sold at up to 20,000 volts. Referring to the cost 
of e.h.p. transmission in bulk, he suggested that the cost 
of step-down transformers should be taken into account. He 
drew attention to the illustration of the cost per kVA per 
nile and said it was rather a peculiar curve, because it looked 
as if it were approaching the horizontal. Ав a matter of 
fact, if the line were continued in a larger section it would 
start to rise. 

Mr. TowNLEY took some figures given by Mr. Kapp to be 
an argument against "'super-stations." He showed some 
figures which made the charges for sinking fund and interest 
almost equal to the cost of coal. Mr. Kapp said that a supply 
undertaking would have to include in the average charge per 
unit a figure which might be as low as 0.Udd., ог as high as 
0.22d.. to cover capital charges on e.h.p. distribution, and 
for very large power schemes it might be tonsiderably higher; 
by comparison it might be hoped that the cost for very large 
power schemes might be 0.054. per unit. Taking coal at 
308. per ton, not an unreasonable charge now, it worked 
out at 1.75d. per unuit. Was it the unit at the busbars, or the 
unit that was sold, that was taken as a basis in those 
calculations? In many areas the water supply decided the 
position of the station; water was often supreme in import- 
ance. i 
Mr. C. TURNBULL pointed out that the location of the station 
was not only interesting, but important. Often when they 
were laying out a scheme they did not really know whence 
the load was coming, but the station was placed on a site 
that was thought to be suitable, and then someone came 
along and built works in close proximity. Speaking of the 
amount of copper in a cable, he said that at present the cost 
of laying and reinstating cables was very serious, and they 
might be justified in putting in more than they really needed 
for the time being. ‘The heating of cables was much the 
same as the heating of transformers, &c. The speaker criti- 
cised the ''clover leaf cable; the design was a complete 
mistake, it was not much cheaper and carried, in his opinion, 
less current; the conductors were far too close together, and 
they could not get rid of the heat in any way. With regard 
to tariffs, for consumers, he supposed that all had felt in the 
past that they had no right to penalise the consumer Just 
because he did not happen to be situate near the power 
station. At first it seemed just that they should get otf any 
extra charge, especially persons building works, but he 
thought they might come to the point where they would 
lave to create a tariff according to the cost of supply. At 
the same time he suggested that putting down а power 
station in such a site as would enable works to be built 
around it was а point worthy of consideration. 

The CnarRMaN (Mr. J. R. Beard) explained that the present 
state of affairs called for the greatest possible economy 1n 
their work. It was almost impossible to get money at reason- 
able rates; therefore, they had to use to the fullest extent 
the plant they had. He spoke of the high cost of apparatus 
made in England compared with that made in Switzerland. 

Mr. R. O. КАРР, in his reply. said he was not in favour o 
'" super-stations "; they got the cheapest electricity where 
the plant installed was about 100,000 kW, that was, taking 
the cost of cables and other capital charges into account. 
they got much beyond 100,000 kW there was generally great 
additional cost for distribution, &e. 
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NEW ELECTRICAL DEVICES, FITTINGS AND PLANT. 


Readers are invited to submit particulars of new or improved devices and apparatus, which will be published 
if considered of sufficient interest. 


The Radbore Drill Head. 


The following brief description of the Radbore drill head, 
which is an attachment for drilling square holes, and is being 
laced on the market by THE LANSTON MONOTYPE CORPORATION, 
Ind., of 43, Fetter Lane, E. C. 4, will be of general interest. 

After mounting the head, & simple operation consisting of 
clamping the head to the column of a milling machine, a 
drill of the required size is set in the jaws of the head and 
properly adjusted. The drilling of the square hole is done in 
only one operation and differs from that of drilling round holes 
in that the work is advanced against the drill. 'Two different 
sized heads are made, each ing & certain range of drills, 
and so arranged that the Nos. 4 and 5 heads together take all 
drills from # in. to 2 in. inclusive. Any hole drilled by the 
Radbore head may extend through the material, or may be of 
any desired depth with a flat bottom. Such work neither 
requires additional appliances nor consumes extra time. The 
drills are of two classes, one of which drills holes with sharp 
corners, fig. 1, and the other holes with filleted corners, fig. 2; 
the radius of the fillet is one-eighth the size of the hole. The 
life of these drills 18 exceptionally long, as all дас 18 
done on the end; the flutes are never ground and therefore 
the size of the hole 1s never reduced. After the work required 
has been finished. the head can be removed and the machine 
put on other work. In the case of rectangular holes there is 
very little difference in the operations as compared with drill- 


Fics. 1 AND 2.—DIAGRAMS 
REPRESENTING DRILL HEADS. 


its entering direction. For square holes with rounded corners 
the shank and drill are of the same size and made in one 
piece (Gg. 3). Note the outline of the shank in this case 
and the four points of contact 1, 2, 3, and 4, which are always 
present at any stage of the revolution of the drill. 


The * Trump” Electric Soldering Iron. 


In the case of electric soldering irons as commonly designed 
for from 200 to 250 volts the attempt is made to concentrate 
all the resistance necessary for the circuit in the heating 
element itself. The result is that the heat generated within 
the iron is in excess of that which it can radiate away, con- 
sequently the temperature of the iron is continually rising 
during use until, if left in circuit long enough, the fusion 
point is reached, and in апу case the element is being over- 
run all the time, shortening its life. In the case of the 
"Trump" iron. which is a new product of the ARDEA 
VULCANISER SYNDICATE, Lrp., of 318, King Street, Hammer- 
smith, W. 6, for the above-mentioned range of voltage either 
two irons may be used in series or an external resistance may 

permanently placed in the circuit. The resistance is 
contained in a neat case which can be fixed to the wall or 
may stand upon the bench; it is shown in fig. 4, and is 
claimed to be a fool-proof device, there being no need to 
place the iron on a special stand or to actuate a switch. The 
iron becomes hot in a few minutes, and all the excessive 


Fic. 3.—RADBORE DRILL HEAD. 
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Еа. 4.—'' TRUMP " SOLDERING IRON OUTFIT. 


10g à square hole. Either the drill is fed across the stock (for 
‘oft metals) or two holes are drilled overlapping one another. 
Hub keyways may be drilled from the end as there is no 
tendency for the drill to be led off, that is, half holes may be 
drilled as readily as square ones. The basic feature of the 

adbore ” principle is that of cost reduction, and a skilled 
mechanic is not required to set the head. Proper sharpening 
£ Radbore drills is absolutely essential; the three cutting 
edges must lie in one plane and meet in the centre at the 
Proper angle. Sbarpening is simple when the drill is held at 
the proper angle, and а special vice can be supplied. the jaws 
of which will hold either round or oblong stock, and the vice 
сап be clamped on any standard milling macbine table. 

or cutting square holes with sharp corners line D 
represents the square opening in the chuck jaw (fig. 2); 
me ғ is the outline of the shank of the drill—note con- 
tacts 4. 2, 3. and 4; н is the hole being cut. and 


is the. cutting blade. The sharp. corner is possible 
because the centre of the. roünded one of the three corners 


of P is at О, exactly in line with опе of the cutting edges of 
155 blade E. This means that one of the three cutting edges 
Anishes the periphery of the square hole. The cutting edge 
is led in straight lines parallel with the sides of D, and at each 


corner is pivoted about itself, leading out at right angles to 


loading is carried by the resistance. For 100/110 volts the 
element takes safely the whole loading and the external re- 
sistance is not required. The heating element is easily replace- 
able; after removing the three screws on the iron (two of 
which are visible in fig. 4) a new element (also shown) can 
be slipped in right away. The elements are not of the usual 
construction, inasmuch as mica is only used as auxiliary 
insulation, and then in such а manner as to make no severe 
demands on it. The first layer of heating ribbon is wound on 
a solid porcelain cylinder, the second layer being separated 
from the first by porcelain strips. Fig. 4 depicts the light. 
weight iron, the weight of the tool complete being just under 
1 lb. The copper bit is drawn down from { in. bar, and 
stands out 5 in. from the chamber containing the element 
terminals. The total length of the iron is 14 in., and the 
weight of the resistance case about 1.5 lb. On a 100-volt 
circuit the iron is connected direct to the mains and takes 
2.7 ambs.. that. is, 270 watts; the heavy-weight iron on a 
200 /250-volt circuit; has a loading of 540 watts on the circuit: 
half of this, however. is expended in the external resistance. 
or in the second iron when two are wired in series, giving 
the actual loading of each iron as 270 watts, which makes 
the bit just red hot when seen in the dark; the element 1s 
jdentical for all voltages. | 
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NEW PATENTS APPLIED FOR, 1921. 
(NOT ҮЮТ PUBLISHED.) 


Cemplied expressly for this journal by Mzssms. Szrron-Jones, O'Dea. anp 
DIBPHENS, Chartered Patent Agents, $85, High Holborn, Leadon, W.C. 1. 


1,293. "' Determining distances by wireless telegraphy." W. Burstyn. 
January lth. (Germany, December loth, 1919.) 

Loos. 77 Kelays, and synchronised clocks, àc., operated thereby." Soc. Anon 
des Ateliers Krulie Frères. January loch. (Belgium, December 13th, 1918.) 
1.54. Means for extinguishing arcs. Schweizer & Conrad. January 
lom. (United States, September 18th, 1916.) 

1,486. "Crystal detecior. for wireless. telegraphy.” А. Bonneſont. Janu- 
ary luth. (France, November 13th, 1919.) i 

1.600. Electrically-heated boilers.” E. Meystre. January 10th. (Germany, 
December 5th, 1918.) 

1.612. High ohmic resistance," F. Kruger. January l0th, (Germany, 
November 27th, 1919.) | : р 
1.616. Electric ignition apparatus for internal combustion engines." F. L. 
Madler. January 10th, (Germany, May 7th, 1919.) 

1.043. Electric welding." R. Mack. January 10th. (Germany, November 
Sth, 1419.) Ake | 

1,635. '"' Strengthening electric oscillations by incandescent cathode tubes.“ 
Dr. E. F. Huth Ges. January lOth. (Germany, March 22nd, 1919.) 

1,639. *' Apparatus for production of undamped oscillations for telegraphy, 
Kc. Dr. E. F. Huth Ges. and B. Rosenbaum. Januar) 10th. (Germany, 
July 24th, 1919.) Е К 

1,049. '' Lelephone installations.“ Siemens & Halske Akt.-Ges. January 
10th. (Germany, November 18th, 1916.) 

1.653. Device for electrically recording or reproducing motions." Н. 
Meusser and E. Waltz. January 10th. (Germany, December 22nd, 1919.) 

1,0634. * Device for working power installations.“ Siemens-Schuckertwerke, 
January 10th. (Germany, December 2th, 1919.) | 

1.674. Telephone indicators for central batteries." F. Mostovoy. Januar; 
lOth. (France, January Yth, 1920.) 

1.678. Control of electric motors." Soc. des Ateliers. de Constructions 
Electriques du Nord et de ГЕм. January 10th. (France, December 13th, 


1.679. Electric systems of ship propulsion, &c.““ Уос. des Ateliers de 
Constructions Electriques du Nord et de l'Est. January 10th, (France, May 
20th, 1915.) 

Lax, © Visible representation of electric signals." Меше, & Kuhne. 
January 10th. (Germany, May 12th, 1919.) А 

1.709. * Electric lamps for vehicles." 6. Hookham and Kynoch, Ltd. 
January llth. E 

1.720. '* Sparking plugs." P. D. Peterson. January lith. (Sweden, June 
29th, 1920.) 

1.740. “ Swivelling shoe collector for collecting electric power from overhead 


conductor." F. H. Briggs. January llth. 
1,798. ‘* Electric Ceiling roses." J. Y. Fletcher and F. G. Quance. January 


1.749. Electric terminal couplings." W. J. Polyblank. January llth. 
1.700. ‘* Plug-and-socket electric couplings." W. J. Polyblank. January 


1.792. Manufacture of telephone cables." C. F. Street and Johnson & 
Phillips, Ltd. January 11th. . 

1,795. "' Incandescent electric lamps." F. Harrison. January IIth. 

1,803. *' Electric incandescent lamps." J. V. Ramsden. January ]lth. 

1. & . Apparatus for electric ignition of flash powders." M. S. Dawson 
and J. G. Whittle. January 12th. = 4 

1,844. ‘ Well globe fittings for electric lamps." T. Fons and Veritys, Ltd. 
January 12th. m 

1.845. ' Wall fittings for electric lamps." T. Fons and Veritys, Ltd. 
January I2th. 

1.870. ‘ Automatic electric light switches.“ A. G. E. Electric Motors Ltd., 
Crompton & Co., Ltd., W. F. Jones, and H. C. Waters. January 12th. 

1,891. '' Means for preventing sagging of heating elements. of electric 
fires." J. Y. Fletcher and R. J. H. Hill. January 12th. 

1,930. *' Platinum alloys.” British. Thomson-Houston Co., Lid. January 
12th. (United States, March 5th, 1914.) 

1.934. Means for unlocking magnetically locked lamps.“ 
Davis & Son (Derby), Ltd. January ith. 

1.943. Elecuo-magnetic accumulator charging switch." J. Tay lor. 
January 13th. 

1.960. '' Telephone transmitters, microphones, &c." 5. Hockly. January 


, 


C. Dawson and 


13th. 

1,985. ‘* Step-by-step electrical motors." A. P. Addison and C. R. Payne. 
January 13th. 

1.986. Step-by-step electrical motors." A. P. Addison and J. F. В. 
Carslake. January 13th. 

1,989. “ Electric gas lamps with glow discharge." Studien. Ges. fur Elek- 
trische Leuchtrohren. January 13th. (Germany, June 16th, 1920.) 

2446. Single deck tramcars." W. E. Hall. January t3th. 

2.017. Tramway vehicles." W. E. Hall. January 13th. 

2.018. Current regulator for automobile headlights.” H. E. Wallace. 
January 13th. 

2,032. '' Means for electrically indicating vacant seats in theatres, &c.“ 
D. L. Robertson, R. Robertson, and К. €. Robertson. January. 14th. 

2.071. '' Apparatus for recording calls made by telephone subscriber." k. 
Webb and H. J. Webb. January 14th. 

2.080. Devices for sparkless disconnection of inductive resistance.“ F. 
Krupp Akt.-Ges. January 14th. (Germany, February 12th, 1920.) 

2.001. Electrical switches. Electrical Improvements, Ltd.. and R. W. 
Gregory. January 14th. 

2.084. '' Device for recording telephone cals.“ H. A. Levens. January 
]4th. ` 

2,094. “ Means for registering telephone calls.“ G. C. & G. C. N. Beall. 
January 14th. 

2.0%. ‘ Apparatus for controlling and regulating electric currents.“ A. W. 
Sharman, January 14th. 

2.008, © Means for recording telephone calls." Sir C. €. Allom, S. Fisher, 
and O. V. Sigurdsson. January 14th. 

2,110. “ High-frequency telegraphy and telephony over wires," Ges. fur 
Drahtiowe Telegraphie. January 4th, (Germany, January 16th, 1920.) 

2.112/3/4. '' Resistance switches for controlling intensity of electric currents.“ 
J. Watkinson. Januarv 14th. : 

2.116. '' Electric conductors." G. M. von Hassel. January láth. 

олак. “Sparking plugs." P. Gueniffev, January 14th. 

2.31. “ Telemeters." J. H. L'A. Lund. January Ith. (Norway, January 
Ith, 1920.) i 

2.165. “ Lighting gas fires by means of electricity.” W. L. D. Gundry 
and Lord & Shand, Ltd. January Lith. : 

2.176. “ Flywheel magneto and electric lighting generator." A. H. Dre 
and F. W. Lucas. January 15th. ` 

M “ Holders for incandescent electric lamps.” A. Armstrong. January 
Loth. 

2. WT. Submarine sound transmitters.’ 
(Germany, January 15th, 1920) А 

2.24%.“ Suspension of train-lighting denamos.“ British Lighting & Igni- 
tion Co.. Ltd, and J. Etchells. January lrth. 

22690 Carrying out electrochemical gas reactions.’ 
Ges January 17th. (Austria, July 19th, 1917) 

2274. '' Variable resistances.“ British Thomson-Houston Co., Ltd. (General 
E!eeiric Со \ and General Electric Co. January 17th. ` 


H. Simmacher. January 15th. 


* 


Flektrosvnthese 


2.208. „Mercury vapour rectifiers combined with mechanical current in- 


tarrupters "Akt Ges. Brown, Bowri et Cie. anuary ]?th. (Swi 

Jarnary 31st, 1920) | | е 
2.299, ‘Insulators for electric lines." Soc. le Basalte. January 17th 

(France, January 23rd, 1920.) i 

im “Insulators for conductor rails, Ac." W. H. Meyrick. January 
t : è 


2,337. “ Time switches.” E. J. Piper. January 17th. 

2,305. “Electric junction boxes.“ F. Cox. January 18th. 

2,379. '' Balancing ocean cable systems." Western Union Telegraph Co. 
January 18th. (United States, January 28th, 1920). 

2,385. Electric cooking and heating devices," Falkirk Iron Со. Lid. 
and A. R. Wood. January 18th. , 

2,392. ** Subscribers’ instruments for automatic telephone systems." C. R. 


-Riber and Siemens Bros. & Co., Ltd. January 18th. 


2.410. Leading-in tube for clectric wires." G. E. Gurney. January ISth. 

2,415. - ** Elastic fluid turbines." British Thomson-Houston Co., Ltd. (Gene— 
ral Electric Co.) and General Electric Co. January 18th, 

2, 416. Casings for electrical apparatus." British Thomson-Houston Co., 
Ltd. (General Electric Co.) and General Electric Co. January I8th. 

2.417. Electric furnaces.” British Thomson-Houston Co., Ltd. (General 
Electric Co.) and General Electric Co. January 18th. 

2,432. '' Bonding blocks for metal-covered electric wiring." R. C. Milliken. 
January 18th. - 

2.483/4. ''lgnition systems for internal combustion engines, &c." R. 
Bosch Akt.-Ges. January 19th, (Germany, January 19th, 1920.) 

2.489. Terminals for electric conductors." E. J. Bastock. January 19th. 

2,497. “ Telephone systems." II. H. Harrison. January 19th. 

2,499/2,902. “ Telephone systems.” Automatic Telephone Manufacturing 
Co., Ltd. January ІЧ. E 

2.902. '' Felephone systems." R. Mercer and W. О. Passmore. January 
19th. 
2,504. ‘Signalling apparatus for mine shafts.” R. Blunt and Н. F. 
Mitchell, January 1Yth. 

2.09. Fuse boxes for electric cables." R. A. Macaulay. January 1th. 

2,019. '' Spring device for suspending electric lamps, &с.” R. P. Macfar- 
lane. January 19th, 

2,546. '' Sparking plug testing appliances." W. Howlett. January 19th. 

2.51. Electric are welding of studs, tubes, &c., to metal plates, bodies, 
Kc. A. E. McCarthy, II. Martin, and L J. Steele. January 19th, 

2.557. Apparatus for suppressing earthing currents in high-voltaye nets.” 
Siemens-Schuckertwerke. January 19th. (Germany, January 27th, 1920.) 

2.960. “ Electron discharge devices." British Ihomson-Houston Co., Ltd. 
(General Electric Co.), and General Electric Co. January 19th, 

2,902. ‘ Electric relays." F. Bergmann and lgranic Electric Co., Ltd. 
January 19th. 

2.565. Telephone systems.“ Automatic Telephone Manufacturing Co., 
Ltd. January 19th. (United States, January 19th, 1920.) 

2.576. Electro magnetic wave transmitting systems.“ O. C. Roos. 
January 19th. 

2.579. Electric welding of chain links, с.” Columbus NMcKinnon 
Chain Co, January 19th. (United States, July 7th. 1919.) 

2,591.  Non-luminous electric heaters," G. Wheeler. January 19th. 

2,053. '' Make-and-break devices for induction coils, &c." M. A. Codd. 
January 20th. 

2,670. Pendulum electrical indicators.“ R. Scruby. January 20th. 

2,871. '' Elevators and/or conveyors.” E. W. Woolgar. January 20th. 


PUBLISHED SPECIFICATIONS. 


The sumbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be takea. 


A924. 


8,239. '' Telephone system in which the lines are interconnected by the 
aid of electro-mechanically controlled switches." Aldendorff. April Ist, 1914. 
(Addition to 28,592, 1913.) 

2917. 


5. 400. Metals and their manufacture.’ British Thomson- Houston Co., 
Lid. (General Electric Co.). April 17th, 1917. (155,851.) 


2918. 


6.515. “ Application of thermionic valves to production of alternating 
currents and relaying.” MW. H. Eccles and F. W. Jordan. April 17th, 1918. 


(155,854.) 
21919. 


9,005. '' Systems for supplying electric power for lighting purposes from 
low-lreyuency power circuits," Electrical Improvements, Ltd., and J. К. 
Beard. April 10th, 1919. (155,858.) 

18,886. ''Lightng system for power tables.“ W. Fairweather (Singer 
Manufacturing Co.). July 30th, 1919. (155.867.) 

20.791. Miners’ electric safety lamps." Haslam & Stretton, Ltd., and 

W. Jones. April 22nd, 1920. (133.883) 

21.159. *' Electric telegraph stems.“ Western Electric Co,, Ltd. (Western 
Electric Co. (Inc.). August 28th, 1919. (155,877) 

22,184. ''Air«ooling apparatus." K. Baumann and Metropolitan-Vickers 
Electrical Co., Ltd. September 9th, 1919. (155,881) 

242102. *' Electric welding machines," British Thomson-Houston Co., Ltd. 
(General Electric Co.). September 22nd, 1919. (155,899.) 

23,349. * Sparking: plugs for motor bicycles." R. T. Goodyear. September 
93rd, 1919. 155,900.) 

25.05. Paste for electric storage battery plates.“ T. A. Willard. October 
lith. 1919. (145,944.) 

25,598. “© Maynto-clectric machines.“ M. M. Cardellino. October 18th, 
1919. (155.946.) ; 

26.154. Radiating or cooling apparatus.” K. Baumann and Metropolitan- 
Vickers. Electrical Co., Ltd. October 24th, 1919. (155,950) 

26.353. '' Turbo-electric driving arrangements.“ Brush Electrical En- 
gineering Co., Ltd., and C. C. Sutton. October 27th, 1919. (155,954.) І 

25,495. „ Electric light fitrings." H. A. J. Н. Murrey and F. W. Standish. 
October 28th, 1919. (155.955.) А 

26.837. '' Conductor arrangements of electric traction systems." C. Р. 
Fairburn. October 31st, 1919. (155,959.) 

28.944. Telegraph printing systems." Automatic Telephone Manufactur- 
ing Co.. Ltd, H. H. Harrison, and S. R. Smith. November 21м, 1213. 
455,973.) 


21920. 


4,979. Distributing terminals for ignition majinetos.”” Fabriques des 
Montres. Zenith. June llth, 1919. (144,600) 

5.437. Controlling device for — electrically-heated utensils.” Landers. 
Frary & Clark. May 29th, 1919. 1144.254.) | А 
8,170. ''Interrupters for use with high-tension magnetos."" J. Guardiola. 
January 16th, 1919. (140,459) 

1 Alternating current motors. F. Punga. March 26th, 1919. 
(141.393) 

11.519. „Conversion of electric currents.“ — Siemens-Schuckertwerke. Ges. 
February 7th. 1917. (142,465) 

15.210. *' Telephone exchange systems.“ Western Electric Co., ш 
August 23rd. 1919. (150.300) : s 

17.760. „Process of electrolytically separating copper from nickel. r. 
Goldherg. July 9th, 1918. (145.600 

IRTIR. '" Electric steel.vard weighing machine.“ K. Schember and K. 
Joksch. July Rth, 1919. (448.843) T 
24.472. | Ejectors for withdrawing condensate from condensers. meh 
politan-Vickers Electrical Co., Ltd. September 39th, 1919. (151,976.) 

24.54. Electrolytic tanks with diaphragm cells." G. Haglund, Septem- 
ber Ith, 1919. (151.260.) 

WARS Repeaters for multiplex sicnalling systems.’ 
Co.. Ltd, September 26th, 1919. (151.600 ) Геге 
25.792 "| Process and apparatus for starting polyphase asynchronous. 7 9 


> Western Fleetric 


tric motors," Akt.-Ges. Brown, Boveri et Cie. September sth. 


(150,7 46.) 
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THE PASSING. OF THE E. P. D. 


Ox Thursday last week, while we were going to press, 
Mr. Austen Chamberlain favoured his constituents at 
Birmingham with the momentous secret that the excess 
profits duty was dead, and that it was not to be replaced 
be any other tax on industry (though, of course, the 
profits thus set free will be subject to income tax at 6s. 
in the £). 

He took the unusual course of anticipating the intro- 
duction of his Budget, in order that the country should 
benefit immediately, and, if possible, the tide of unem- 
ployment be checked. A great sigh of relief went up 
from commerce, finance, and even from labour. The 
first emotion is one of gratitude, such as we suppose a 
sheep would feel if a boa-constrictor decided at the last 
moment to uncoil. т | 

The Chancellor himself dealt with the matter charac- 
teristically. He pointed out some of the grosser im- 
becilities of the tax, quite as though he had recently 
discovered them for himself, and very gravely sought 
the approval of his constituents for the step he was 
about to take. We recollect that some time before his 
last Budget he condemned the tax root and branch, and 
then proceeded to increase it from 40 per cent. to 60 per 
cent. He now speaks lightly of permitting it to run 
its normal course of seven years, and not renewing it, 
as it is no longer necessary. Not one word as to the 
vast claims for repayment of losses which it has to 
meet, and which we suspect to be the real reason for 
repeal ! 

A squeal is likely enough to be audible now from 
certain firms who are cheerfully carrying on at a loss, 
and intending to reclaim such loss from the Treasury 
under the provisions of the duty. Having done our 
best to suggest the attack upon this iniquitous and 
destructive impost, we naturally rejoice in its over- 
throw. But possibly our indignation that it should 
have been continued so long, and increased last year, is 
greater than our gratitude at its removal. 

In the case of firms started since E.P.D. was imposed, 
it ceases to operate as from December 31st last. АП 
other firms will pay (or reclaim, as the case шау be) for 
a term of seven years froin the first accounting period in 
which they fell under the operation of the Act. The 
Duty is due to expire on August oth, and it is expected 
that very few firms will be subject. to it after July 31хї 
next, | 

There is a temptation to obey the maxim to speak 
only good of the dead, and to forget the colossal injuries 
inflicted by the duty. But with scores of engineering 
and other businesses in liquidation, and thousands of 
others in desperate straits; with over a million men 
registered as out of work; with enterprise of all kinds 
suspended, and credit stopped (under the influence. of 
the Chancellor), we feel bound to put on record. our 
view of the Excess Profits Duty. 

It was hurriedly imposed upon the country under 
pressure from certain trade-union leaders, who seem to 


have had the Government on the leash almost since the 


beginning of the war. Their object was absolutely 
patriotic and sound. It was to prevent people from 


[161] b 
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making fortunes out of others’ misfortunes. Unfortu- 
nately the method was fundamentally wrong, and the 
Act failed of its object, and proved to be indirectly the 
cause of enormous injury to our trade during the war 
and since. What should have been done, as the econo- 
mists and business men of the country pointed out, was 
to take the necessary steps to ensure that the Government 
and people should pay no more than a fair price for 
necessaries. The Government had, and used, the power 
to commandeer anything required for the war, and it 
might easily have bought the whole output of any article 
necessary for public consumption at a fair price, and 
passed it on to the public. Or as an alternative, it 
could, and did, regulate prices, and if properly or- 
ganised this could have been much more effective. The 
Excess Profits Duty was not used to keep down prices, 
but from the first day was used to extract easy money 
for the Government to squander. 
vagance. 


It led to gross extra- 
It was a common saying in the mouths of 
Government buyers: It does not matter about the 
price, as we get it back in excess profits." It led to 
extravagance on the part of manufacturers and traders, 
who looked about for ways to spend money rather than 
hand it over to the Treasury. 


The Act was the joint product of lawyers and labour 
men, both being exempt. Government officials, though 
they might, owing to the war, be drawing three times 
their accustomed salaries, were exempt. But salaried 
foremen and managers in the employment of private 
firms were prevented by special ukase from getting any 
increase throughout the war, with the result that in 
many cases skilled foremen, working all hours, week- 
days and Sundays, drew less money than raw lads under 
them doing an eight-hours’ shift. This iniquity will 
not be soon forgotten by the victims. The avowed object 
of the Government was to prevent evasion of the Excess 
Profits Duty by giving away the profits in increased 
salaries. The result was that the men who, next after 
the soldiers, really won the war, were treated with 
harsh and wicked injustice, 

Traders and manufacturers suffered unequally. Any 
firm which had made big profits during the two years 
before the war might continue its scale of dividends 
untouched. Businesses struggling before the war, 
which had chanced upon two years’ bad trade, and 
nearly all new concerns started during the war. were 
penalised. Take the case, for instance, of a firm of 
gauge makers who, perhaps, had made 25 per cent. 
profits for two vears before the war on a turnover of, 
sav, £2.000. Under the Excess Profits Duty they could 
distribute 25 per cent., plus the statutory allowance, 
varving from 6 per cent. upwards, on any turnover— 
£20,000 or £200,000. Rival firms started during the 
war to do the necessary work were allowed the statutory 
profit only. This, of course, meant that the senior 
rival could under-quote, and put the new firm out of 
business without the slightest difficulty. 

We said that nearly all new firms suffered. There 
‚ were notable exceptions, some of which require further 
investigation, in the shape of favoured firms assisted 
hv the Government to start, and erempted from the tax. 
Necessity was pleaded, as it is for every such Act; but 
what is to be thought of taxation imposed and adminis- 
tered in this fashion? No one outside Bedlam could 
justify it : and, to be fair to the Government, no member 
of it ever seriouslv tried to do so. 
that it was a war measure. 

The war having been over for a vear, Mr. Austen 
Chamberlain raised the tax from 40 per cent., at which 
it then stood, to 60 per cent.. thereby bringing about 
the biggest slump in industry experienced in this 
country in recent times. Now, two and a half years 
after the жаг, he vields at last to stern necessity (and 


to the pressure of claims for the repayment of losses), 
and ends it. 


The one crv was 


One of the last, and certainly one of the most effec. 
tive, speeches made against the Act was delivered by 
Lord Leverhulme at the recent dinner of the Institute 
of Cost and Works Accountants. He had always ор- 
posed it, but the lawyer and labour politicians had no 
use for his wisdom and experience. In his speech he 
pointed out that the E.P.D. had swallowed up the 
reserves of manufacturers and traders, so that at the 
conclusion of the war they were absolutely dependent 
upon credit, which they were denied also by the action 
of the Treasury. Hence, too, the inability to carry 
stocks, and the crisis which followed, as an ordinary 
case of cause and effect. He also pointed out that every 
pound snatched by means of the E.P.D. cost the Govern- 
ment one pound or more which it could have had in 
a harmless way as income tax, if the business of the 
country had been rising instead of falling. Finally, he 
Iaid stress upon the inflation of the face value of prices 
and wages, which had been brought about largely 
through the Excess Profits Duty, without benefiting 
either labour or capital, the inflation which has now to 
be slowly and painfully deflated under the influence of 
imminent disaster when it is threatening to put us out 
of business in the markets of the world. 


THE DISTRICT INQUIRIES. 


THE two inquiries which the Commissioners have 


opened and adjourned reveal conditions which are pro- 


foundly discouraging. It has long been the reproach of 


the electricity supply industry that it was incapable of 
co-operation or united action for any constructive pur- 
pose, and so far as these inquiries have gone that in- 
capacity remains, in the districts concerned. This is 
disappointing. The authorised undertakers have been 
given a grand opportunity; apparently they cannot 
take it. It is an opportunity for which they asked 


with unanimity and fervour in 1919. The unanimity 


might have been taken as a symptom of improvement; 
it turns out, so far as can be judged at present, to 


have been only a unanimity for destruction, for con- 
structive it is not. 


If this judgment is thought too severe, let us cast 
our memories back to the story of the Electricity (Sup- 
ply) Bill, 1919, which became the Electricity (Supply) 
Act in December of that year. 


The original Bill authorised the appointment of Elec- 
tricity Commissioners with certain duties of supervision 
and initiative, replaeing the Board of Trade, with 
duties mainly of the police kind. The Commissioners 
were to have power to set up District Electricity Boards 
with powers of a somewhat sweeping nature, but which 
would certainly have enabled them to carry out the 
purpose of improving the supply of electricity through- 
out the country, and cheapening it if worked with 
reasonable skill and prudence. But the compulsory 
powers proposed were extremely distasteful to most of 
the authorised undertakers of both the company and 
the municipal type. 

So the industry was for once unanimous—in criticism 
and condemnation. Its spokesmen said in effect:— 
„There is no need for these District Boards and their 
compulsory powers of interference with us. There is 
no excuse for putting upon the industry and the people 
the expense of this official organisation. The existing 
undertakers are both willing and able to do everything 
necessary if they are permitted to join together in 
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suitable districts. They will do by co-operation, with 
the minimum of administrative cost and of new capital 
expense, all that the District Boards can achieve, and 
do it quicker. Give us the chance to combine and show 
ou. | ; 
And the Government yielded to this appeal. It intro- 


duced into the Bill clauses permitting the establishment 


of Joint Electricity Authorities as an alternative to 


District Boards. At the last stage of the Bill the Dis- 


trict Board clauses were dropped, and the Act became 


an Act to authorise the appointment of the Commis- 
sioners, enabling them to delimit districts, and to make 
schemes for the improvement of supply therein, which 
schemes may include the establishment of Joint Elec- 
tricity Authorities. It is worth while to mention that 
the only necessary constituents of the Joint Authorities 
are representatives of the authorised undertakers. 

It is true, then, to say that the authorised under- 
takers professed willingness and ability to do what was 
necessary by co-operation, if only they were permitted, 
and that tue permission was given and legalised. So 
they have the opportunity they asked for. 

What is the result, as shown by the inquiries at Bristol 
and Liverpool? ‘The spirit of co-operation, of endea- 
vour to pull together for the purpose of improving the 
supply of electrical energy, the capacity to sink local 
and personal differences and jeulousies, the professional 
capacity to frame a sound technical scheme and support 
it with reasoned estimates? Nothing of the kind, un- 
fortunately ; let the reports of the inquiries speak for 
themselves. ‘They are profoundly disappointing. 

It might have been expected with a good deal of con- 
fidence that in each of these districts the engineers ot the 
undertakings would at least have worked out a sound 
and practicable technical scheme. We are perfectly 
sure that they could have done this, and it is very 
difficult to understand why they have not. That section 
of the scheme could have been done without necessarily 
hurting anyone's feelings. let in the one case no 
technical scheme has even been considered. In the 
other a technical scheme was put forward, but of such 
^ character in some essential features that it could not 
be characterised as well-thought-out or prima facie 
sound. As for co-operation between authorised under- 


takers, the inquiries show mainly an intense 
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opportunity for voluntary co-operation has been given, 
it has not been taken up; the necessity in the national 
interests of improving, cheapening, and generalising 
electricity supply is more urgent than it was in 1919, 
kor two years have gone by and nothing has been done. 
The compulsory powers and the District Boards are 
necessary instruments for the execution of our duty, and 
we must have them. | | 
And with what face can the supply industry again 
protest against this big stick being put into the 
Commissioners’ hands? What amount of sympathy can 
it hope to gain from noble lords and honourable 
members in that case? | | 
This is what is likely to happen; it will be a mis— 
fortune in some ways, but will it not be a smaller one 
in the common interest than allowing the present con- 
ditions to continue? The signs of the times are plain 
to read. 
One word on the position of provisional-order com- 
panies. So far as can be seen their general attitude is 
somewhat apathetic. Most of them are due for com- 
pulsory purchase within a few years, and these seem 
to wish to be let alone for their short remainder of life. 
We venture to suggest that this policy is a mistaken 
one. They could take a course which would make their 
latter years brighter than the former; nay, it is con- 
ceivable that they could lengthen their life and make 


it worth living. Is there no vision, no imagination 
among them? 


In these days of trade depression, 
Railway news of “a big job” which may come 
Electrification. to this country for execution is more 

than ever welcome. Hence it is with 
much pleasure that we draw attention to the call for 
tenders for the electrification of certain railways of the 
Union of South Africa, which is advertised in this issue. 
It is true that the sections of line concerned are not 
of Continental dimensions ; they are, however, not far 
short of 80 miles of route, and what is more important, 
they represent the first steps towards the carrying out 
of a general policy of electrification on a very extended 
scale by the Government of South Africa. 

The tenders are to deal with the whole of the elec- 
trical rolling stock and the power stations and sub- 
stations; steam plant is to be the prime mover, but 
doubtless other sections of the railways will be supplied 
with energy from water-power. We earnestly hope that 
British manufacturing firms, which have already proved 
their ability to cope with the electrification of railways 
in South America and Australia, and have secured 
important contracts in New Zealand, will be successful 
in obtaining the orders for this very important under- 
taking, which is likely to be the forerunner of vastly 
bigger schemes ; d on the first sections, 


| ; if we make goo 
there is every probability that we shall he entrusted with 


the later ones. 


— 


== e EE CENTER CN 


The price regulation bureau of the 
German electrical industry has made a 
fresh reduction of up to 10 per cent. in 
the prices for electrical machines. In 
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THE E.AC. SWITCHGEAR WORKS. 


A Tour of Four Works in and near London. | e cm BE › 


THe ELECTRICAL APPARATUS Co., LTD., was established 
in 1906 with offices at Westminster, largely as sales 
agents, but also with the object of selling apparatus 
under its own patents, though manufactured by other 
firms; the incorporation of the present company dates 
from 1913. By 1908 the business had increased to 
such an extent that small works were established at 
Battersea for the manufacture of motor-control gear 
and electricity meters, but the premises soon became in- 
adequate. In 1911 the company acquired freehold 
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ground at Vauxhall, and the present Vauxhall works 
were built on the site of Percy Villa, which was occupied 
for many years by the late Lionel Brough. The appara- 
tus manufactured at Vauxhall comprises a complete 
range of d.c. control gear, with the exception of tram- 
way-type controllers, in addition to a.c. air-break and 
oil-immersed gear, a large amount of the latter ap- 
paratus being supplied for use underground in mines. 

During the war period the company was declared a 
controlled establishment, and a large amount of work 
was done in supplying the various services and munition 
works with motor-control gear, and by 1919 the pre- 
mises were congested to such an extent that further 
extensions were Inevitable. A plot of freehold ground 
upwards of 10 acres in extent was purchased at St. 
Albans, but as the building operations were likely to 
take some considerable time to complete, premises were 
acquired in Wandsworth Road to cope with the com- 
pany's requirements for the time being. The Wands- 
worth works consist of what had once been the residence 
of Lord Eldon at the time when he was Lord Chancellor, 
and relics of ancient glory in the form of marble pillars 
and ornamental plaster work are still in evidence. These 
premises proved so useful that they are being retained 
for the production of small specialised articles for use 
at Vauxhall, and the automatic machine tools are in- 
stalled in these premises. 

The new St. Albans works were completed in the 
autumn of 1920, and are now in full operation. The 
principal item of the products of these works for the 
present is the o1l-immersed switch of the draw-out 
pattern and ifs innumerable combinations with other, 
control gear to form coniplete power units and distribu- 
tion switchboards for industrial use. The meter de- 
partment has also been transferred to St. Albans, and 
facilities have been provided for the manufacture of 


house-service meters of both the a.c. and d.c. types in 
large quantities. 

The sales organisation is controlled from Vauxhall, 
and comprises the company's own offices with technical 
staffs at Manchester, Birmingham, Newcastle-on- Tyne, 
Glasgow, Cardiff, Nottingham, Leeds, and Bergen (Nor- 
way). - | 
Fig. 1 illustrates the new E.A.C. time-lag device, 
in which a is the magnetising coil, вв are the magnets, 
С is the switch to be operated, and p the striker attached 
to the hermetically-sealed cylinder E which is filled with 
oil. Inside the cylinder, but unattached to it in any 
way, is the iron plunger ғ which, when current ів 
switched on to a, begins to rise slowly until it reaches 
the point of maximum attraction. It then rises with 
a jerk and carries with it the cylinder к and the striker 
р. The ball valve н allows y to fall quickly through the 
oil after it has actuated, and the screw 1 is provided 
for adjusting the travel of Е and F and thereby the 
time-lag required. The object of introducing the cylin- 
der Е is to ensure that once the plunger has been ad- 
justed, and the cylinder sealed, it will remain constant 
in operation. The coil a is not usually placed round к, 
because if it were, the viscosity of the oil might be 
affected by the heating of the coil. 

The above-described time-lag device has been incor- 
porated in the firm’s new current limiter, illustrated in 
fig. 3. The latter can be briefly described as a loose- 
handle circuit breaker which is tripped by means of the 
above-mentioned time-lag plunger when à previously 
determined current has been exceeded. It can be reset 
by simply turning the screw shown on the right-hand 
side of the illustration, and a number of advantages 
over the ordinary types of limiter is claimed for it, one 
being that the contacts w ill not weld up, no matter how 
it is operated. Devices to give warning before the 


circuit is broken can be incorporated if required. Fig. 
5 illustrates a heavy-duty inching pillar for use with а 
60-h.p. variable-speed motor, while fig. 6 shows a two- 
panel distribution board for mine service, consist- 
ing of a loose-handle automatic oil switch incorporating 
draw-out isolating features, an ammeter and integrating 
wattmeters for registering unbalanced load. 
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Early in 1920 an arrangement was made whereby the 
interests of the Electrical Apparatus Co., Ltd., and those 
of Messrs. Brav. Markham & Reiss, Ltd., were amalga- 
mated, but with the exception of a common sales or- 
Lanisation and joint financial control, the two enter- 
prises are being conducted separately, the B.M.R. works 
remaining under the able direction of Mr. E. N. Bray. 
who was one of the original founders, and 1s responsible 
for the many excellent types of motor- contro] gear manu- 
factured at the Walthamstow works. 
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. The B.M.R. firm. was established in 1902 with offices 
and works in the buildings occupied by Messrs.. Peter 
Hooker, Ltd., with the intention of making motor con- 
trol gear. At that time nearly all starters with auto- 
matic releases were imported from. America, and were 
of flimsy construction. The first point to which atten- 
tion was given was that of resistances, and the particular 
unit was then designed and patented which has been in 
use: without alteration ever since. It is quite different 
to any other type, and it is largely owing to its reli- 


Fic. 5. —Hravy Dury 
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ability that the success which has been achieved by the 
company is due. ' 

Fig. 4 shows a set of resistance units from the raw tube 
to the finished regulator. These units consist of non- 
corrodible wire wound on enamelled steel tubes; there 
15 an Inner coat of enamel. melting at a high tempera- 
ture and an outer one melting. at a lower temperature. 
The tube is split along its axis, and is slightly compressed 
whilst winding,.so that when removed the wire is held 
їп position. A current is then passed through the wire, 

sufficient to bring it to red heat, when the outer surface 
of the enamel is softened, and the wire sinks in and 
forms а groove for itself, thus effectually preventing 
adjacent turns from ‘‘ shorting.“ 

In 1904 the company designed a series of starting 
panels which was accepted in connection with the elec- 
trification of dockyards, and shortly afterwards it also 
designed a starter which met with Mr. C. H. Wording- 
am’s approval for use on battleships. From that time 
the orders for Admiralty switchgear steadily increased, 


i 


and when war broke out this business formed 75 per 


cent, of the entire business of the company. During the 
war the company was nominated an Admiralty “A” 
firm, and almost the entire output was taken up with 
erders for the Royal Navy. It also developed a starter 
suitable for the mercantile marine which was adapted 
or use with ventilating and heating systems on liners 
to a very large extent. 

In 1915 Messrs. Peter Hooker, Ltd., were making 
Gnome engines, and required the space occupied by the 
B.M.R. Co.; neighbouring works which had been burnt 
down were rebuilt for the company, and are now occu- 
pied by it. After the armistice Admiralty work dropped 
Practically to zero, and still remains at about that point. 
Increased capital was required in order to carry on the 

usiness and the company, therefore, arranged to 
amalgamate its interests with those of the E.A.C. as 
above mentioned. Of the original members of the 
firm, Messrs. Markham and Reiss have now retired. 


The association of the two firms has been successful, 
and the output during the past 12 months has been 
larger than ever before, The company has concerned 
itself latterly. largely with. remote-control devices and 
automatic starters for d.c. work, and has developed its 
motor-operated type with considerable success, and also 
a type of starter of mica-iron construction which is in 
many respects a departure from the accepted types, it 
being a combination of the face-plate and drum types. 
This type was originally produced for use on H.M. 
submarines, where the drum type, which had hitherto 
been used, was found to be too bulky. A very large 
number of these starters was manufactured during the 
war, and the design was developed for use on land in 
the form of pillar-type panels, and considerable num- 
bers have been manufactured. 

The principal manufactures of the company are as 
follows: D.c. starters of the ordinary lever type, and 
the slow-motion ratchet type in every combination of 
pillar panel with fuses, breakers, shunt regulators, and 
so on ; Navy type starters of the mica-iron construction ; 
d.p. switches in- cast-iron cases of the laminated-brush 
type, fitted with magnetic blow-outs; motor-operated 
remote-controlled starters, both of the face-plate type 
and of the motor-operated master switch and contactor 
pattern for Jarger powers; and all combinations of field 
regulators, both for shunt and main alternator field 
types. The firm also undertakes a great deal of special 
work, and contactors of all sizes have been standardised. 

Fig. 7 shows one of the ‘‘ Navy" pattern starters, 
comprising a starter with no-volt release and two con- 
tactors with an overload relay. The connections are 
such that when the starting arm is moved to the first 
contact the contactors close, and any further movement 
introduces an economy resistance so that the contactors 
cannot possibly be closed except when the starter is on 
the first contact, and consequently all the starting re- 
sistance is inserted. If the arm is moved too rapidly 
past the first contact, the contactors will not have time 
to close; if after the contactors are closed, the arm is 
moved too rapidly, the overload relay will break the 
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clreuit of the contactors, and the arm inust be returned 
again to the first contact. The starters themselves are 
of the mica-iron type, and a coil which surrounds the 
hub or centre pin of the starting arm acts both as a 
blow-out and a no-volt coil, the base of the arm being 
made of iron. This forms a field between the face of 
the arm and the base, which effectually extinguishes any 
arc which may be formed on the contacts. The latter 
eonsist of copper tubes capable of revolving on heavy 
brass pins, except the final contact, where the tube is 
a fixture; all the tubes can, however, be easily removed 
and replaced, or turned round to present a fresh surface. 
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On the arm are mounted two controller type fingers with 
semi-circular copper tips, which are in duplicate, two 
bearing against the centre ring and two against the 
contacts; the arm itself is removed by undoing a single 
set of screws. | 

Fig. 8 shows a motor-operated starter and a motor- 
operated. regulator built in panel form; these switches 
were supplied for push-button lathe control. The dia- 
gram, fig. 2, illustrates а push-button with magnetic 
blow-out. The contact is made by a cone-shaped copper 
contact being pressed against the periphery of two 
copper tubes ; the blow-out coils are contained within the 


copper tubes, one end being connected to the core and 
the other to the inside of the tube, and the core also 
serves ав the terminal. The lines of force are at right 
angles to the arc and blow it outwards efficiently, the 
switches being capable of interrupting 1.5 amp. at 600. 
volts. 

In concluding this review of an instructive works 
inspection, we have to thank Major R. Amberton and 
Mr. E. N. Bray for the reception given us on the 
occasion of our visit, and for their personal assistance 
in the preparation of the above information and illus- 
trations. 


THE OPTOPHONE. 


An instrument to Enable the Blind to Read. 


HirHERTO the only means available for enabling the 
blind to read have been raised type systems, such as 
the Braille and the Moon, adapted to be read by the 
sense of touch. These methods are subject to disad- 
vantages, such as the necessity for having specially 
printed, expensive, bulky books, with the consequence 
that the amount of literature available is limited, and 
the difficulty of acquiring the necessary sensitiveness of 
touch, especially by adult blind persons. 

Such drawbacks are overcome by the optophone, an 
ingenious instrument invented by Dr. E. E. Fournier 
d'Albe which has been modified and developed by Messrs. 
Barr & Stroud, Ltd. Its purpose is to enable the 
blind to read ordinary printed matter, such as books, 
newspapers, and type-written matter, which object is 
accomplished by producing in a telephone receiver series 
of musical notes forming tunes, or musical motifs, re- 
presenting the various letters as they are passed over 
by the instrument in traversing a line of print. It 
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Fic. 1.—LHE OrroPHONE. 


will thus be appreciated that the blind reader depends 
not upon the sense of touch, but upon hearing, which 
ix usually quite sufficiently sensitive with the majority 
of blind persons, and reasonable facility in reading by 
its use can be attained after comparatively few lessons. 

The instrument depends for its action upon the 
chemical element selenium, the electrical conductivity 
of which in one of its physical forms (grey crystalline) 
varies greatly in accordance with the amount of light 
to which it is exposed. If a telephone receiver is con- 
nected in series with an electric battery and a porcelain 
tablet having on its surface two separate conducting 
lines of graphite bridged over bv light-sensitive sele- 
nium, a current will pass through tlie telephone which 
will varv as the lighting of the tablet is varied. When 
flashes of light are thrown on to the selenium bridge at 


a rate of 256 per second, the amount of current which 
will thereby be permitted to cross the bridge will rise 
and fall at that rate, and the telephone will sing out 
the note C (middle C of the piano). If the pulsations 
of the light are at half that frequency, that is, 128 per 
second, the telephone will sing out C an octave lower, 
and with 512 pulsations per second, the C one octave 
higher, and so on. The telephone can, therefore, be 
made to sound any tune by the proper succession of 
sets of pulsations of light applied to the selenium bridge. 

In the optophone a selenium bridge is exposed to 
successions of sets of light pulsations, which vary accord- 
ing to the forms of letters as these are passed over in 
traversing a line of printed type, each letter being indi- 
cated in the telephone by a characteristic sound com- 
prising successions of single notes and chords. Printed 
letters are thus translated by the optophone into a sound 
alphabet, which can be readily learned. 

The arrangement of the device is illustrated in figs. 
3 and 4. The printed page to be read is placed face 
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downwards on a glass plate supported on a suitable 
stand, fig. 1; beneath the plate is a tablet of porcelain 
pierced with an aperture to permit the passage of light 
upwards and so through the glass on to the paper. 
The upper surface of the tablet (around the aperture) 
is prepared as a sensitive selenium bridge and con- 
nected with a battery and a telephone. The selenium 
bridge receives only light reflected from the page, and 
the light used is obtained from a small straight-filament 
electric lamp placed beneath a rotating disk, fig. 5, per- 
forated with small holes arranged in five concentric 
circles near its edge. For simplicity in figs. 3 and 4 
the lamp is shown immediately below the rotating disk, 
but in the instrument the lamp is so arranged, in 
conjunction with а reflecting prism and cylindrical 
lenses, that an image of the filament is produced in the 
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plane of the disk, radially across the circles of holes, 
fig. 2. 

һе disk is kept in rapid rotation by means of а 
magneto-electric motor driven by energy derived from 
small secondary cells. Above the disk there is an optical 
system which throws on to the paper an image or the 
lamp filament as it would be seen through the perfora- 
tions in the disk. By this means the light that falls 
on the printed matter forms five bright spots in line, 
forming what is called the *''scala," and each spot 
pulsates at a rate corresponding to the number of 
holes in the circle of perforations to which it belongs, 
multiplied by the number of revolutions per second of 
the disk. There are 18 holes in the innermost circle, 
24, 21, 30, and 36 in the other circles respectively, and 
if the disk makes 214 revolutions per second, the second 
eircle of holes will produce 512 pulsations of light per 
second—corresponding to the vibrations in the musical 
note С. The numbers of holes given above are in 
proportion to the vibrations in the notes G, C', D', E', 
G' (soh, doh, ray, me, soh), and a change іп the speed 
of rotation of the disk, of course, alters the pitch of 
the notes, that is, the key in which the motifs are 
sounded, but the intervals remain unaltered. 

The optical system used to produce the image of the 
holes has a variable minification, so that the length 
occupied by the scala of five spots шау be adjusted to 
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equal the height of the letters to be read, the range of 
adjustment covering the various sizes of type employed 
in ordinary printing. The optical systein is so designed 
that the sharpness with which the five spots are focused 
upon the surface of the paper is little altered by a 
change in the minification, but more accurate focusing 
can be effected by movement of a small lens situated 
immediately below the selenium bridge. The spot of 
light corresponding to low G is caused to fall on the 
lowest points of such letters as j, р, У, &e., the high G' 
falling on the tops of capitals and of high letters, and 
the three intermediate spots cover the height of the 
short letters, as seen in fig. 6, which shows the path 


of the scala passing over the printed word '' Type.” 


With an optophone constructed in accordanee with 
the above description, if all the spots of light fall on 
white paper—the space between two words, for example 
—all the notes will be sounded together in the telephone, 


. producing a discord. If the scala passes over the letter 


V, the top note С! (high soh) will first be silenced, then 
E', D., Ci, D E, Gf. Each letter will alter the suc- 
cession of sounds in a different manner. This arrange- 
ment constitutes what is called the white sounding "' 
optophone. 

The present improved type of instrument, however, 
is modified so as to make it black sounding,’ in 
which form white paper is represented by silence, and 


notes are sounded as the scala passes over the black 
letters; with this optophone the letter V is represented 
by the motif G', E', D', C, D', E', G' (s m r drins). 

The ''black sounding ” is obtained by providing a 
second selenium bridge, called the balancer," which 
is illuminated by a small part of the intermitted light 
reflected aside before it reaches the paper—and con- 


 necting this bridge to the telephone and {һе battery in 


the manner shown in fig. 7, so that the current travers- 
ing the balancer bridge (Se. No. 2) acts in the reverse 
direction in the telephone to that of the current through 
the main selenium bridge (Se. No. 1). One battery 1s 
used and the two selenium bridges are connected one 
to each end of the battery and both through the tele- 
phone to a selected intermediate junction of the battery 
in the manner shown. ‘The balancer thus tends to cause 
the telephone to sound all the notes continuously, and 
the main selenium bridge, that receives the light re- 
flected from the paper, annuls the effect on the telephone 
in respect to any note when the spot of light correspond- 
ing to that note falls on white paper. The division of 
the total voltage of the battery can be varied so that 
when the whole scala falls on white paper the telephone 
is silent, and notes are sounded only as the scala moves 
over the black letters as previously described. 

With regard to its mechanical construction, the base 
of the instrument consists of an aluminium cast— 
ing carrying the book rest and the various parts 
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of the mechanism. Тһе book rest, tig. 1, con- 
sists of a metal frame standing on four feet 
and supporting a curved glass plate on which the page 
to be read is placed face downwards. Means are pro- 
vided for clamping down the page so that it lies in 
close contact with the upper surface of the glass. Pas- 
sing under the book rest, from the front to the back of 
the base, there is mounted a rocking shaft the axis of 
which is coincident with the axis of curvature of the 
book rest plate. The shaft is tubular and a slotted 
rod passes through it for effecting the line changing 
motion, and it carries an aluminium casting, called 
the ‘‘ tracer," on which are mounted the electric lamp, 
the revolving disk and its motor, the optical system, and 
the selenium bridges, fig. 2; the tracer can swing from 
one side of the book rest to the other, and the lamp 
holder is carried at its lower end. Above it there is 
the rotating disk, through the perforations in which 
the light passes to the objective and through a small 
lens near the top of the tracer, above which again there 
is placed the main selenium bridge (Se. No. 1). Under 
the objective a concavo-convex lens is placed at an angle, 
which reflects a portion of the intermittent light on to 
the secondary selenium bridge (Se. No. 2), called the 
“ balancer," situated in the tracer a little above the 
disk and to the right of its axis, fig. 3. 

When the tracer is swung over to the right-hand side 
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(by means of « handle seen in fig. 2) a spring situated 
on the base behind the book rest is bent down and tends 
to throw the tracer over to the left. A governor is pro- 
vided which controls the swinging of the tracer to the 
left. On the top of the governor box (which is situated 
behind! the left back corner of the book holder) there 
is à screw with a milled head for controlling the speed 
of swinging of the tracer, т.е., the speed of passing 
along the line of printing. The farther this controlling 
screw 1s screwed down the slower the tracer swings 
and vice versa; when the controlling screw is sufficiently 
screwed down the swing of the tracer is stopped, but 
Starts again when the screw is slackened. 

Ап adjustable friction gear is provided for moving 
the tracer down or up the page one line space at a time 
if desired for re-reading a line. In the process of 
reading, when the tracer has passed to the end of one 
line, the line changer is operated and the tracer swung 
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over, When it automatically traverses the next line. The 
line changing gear is operated by a lever seen at the 
front of the instrument in fig. 2. The lever is provided 
with a stop-screw which is adjustable and can be set 
to make the movement of the tracer exactly equal to 
the line spacing of the printing, when the lever is moved 
once backwards and forwards. 

Switches are provided on the base of the instrument 
for the lamp, the motor, and the two selenium bridges. 
АП the controlling parts and the necessary battery con- 
nections, &c., are designed with a view to ease of mani- 
pulation by blind persons, and after a few lessons little 
difficulty should be experienced in adjusting and using 
the instrument. 

In the case of the letter V already referred to, the 
connection of the characteristic tune or motif with the 
actual form of the letter is readily recognised from the 
succession of notes. It must not be supposed, how- 
ever, that optophone reading consists in analysing the 
sound motifs so as to identify the forms of the letters 
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indicated. When the alphabet has been learned, the 
sound for each letter is recognised as a whole, and later 
in the reader's practice, the more extended sounds for 
svllables and even words will become familiar to his 
ear. А practised optophone reader will recognise words 
as readilv as a telegraph operator interprets a succes- 
tion of clicks on the Morse code. The great rapidity 
that has been attained by hundreds of readers of Morse 
sounds encourages the hope that equal or greater speed 
in optophone reading will be attained with practice. 


Already it has been found that with the latest type of 
optophone a blind reader, after some practice, has 
attained a speed of reading of 25 words per minute. We 
have seen the optophone in use, and it is not difficult to 
inagine that it will be developed in the future to a per- 
fection that at present cannot be foreseen, and there is 
no doubt that many who have had the misfortune to lose 
their sight will be profoundly grateful to the inventor 
and improvers of the device which places within their 
reach new sources of interest, instruction, and enjoy- 
ment, and which in many cases will greatly extend their 
opportunities and qualifications for useful and profit- 
able employment. 


JOINT ELECTRICITY AUTHORITIES. 


MERSEY AND WEST LANCASHIRE INQUIRY. 
(Concluded from p. 141.) 


ON Friday, January 98th, the inquiry was resumed, Mr. C. D. 
Taite continuing his evidence in support of the Liverpool 
Conference scheme. Cross-examined by Mr. Jeeves, K.C. 
(Wallasey Corporation), on the point that Mr. Dickinson’s 
proposals would result in 50 per cent. of the plant being spare, 
the witness said that one would not provide so large a pro- 
portion in starting a new scheme; it arose out of the combina- 
tion of existing systems. Answering Mr. Miller, K.C. (Birken- 
head Corporation), he said that under the Conference scheme 
Wirral should be able to obtain a cheaper supply of electricity 
than if it had a separate area. In reply to Mr. E. T. Jones, 
К.С. (Mersey Power Co.), he suid the whole of the proposed 
area was within the district covered by the Lancashire Power 
Co.'s powers, though the company gave no supply in that 
area. The chairman remarked that the Commissioners were 
well aware of the difference between the powers possessed by 
the Lancashire Power Co., and those which the Joint Autho- 
rity would have. In further reply to Mr. Jones, Mr. Tuite 
said that when the area was formed the company hoped to 
take а supply in bulk from the Joint Authority. 

In re-examination, Mr, Taite expressed the opinion that it 
was of the utmost importance, in general interest, that Wirral 
should be included in the scheme. In reply to Mr, W. W. 
Lackie, he said that in addition to the Mersey Tunnei, the 
bridge at Widnes afforded a route for the mains to Birkenhead; 
and cables might be laid on the bed of the river, but tlie 
question of dredging would have to be considered. He was 
convinced that there would be an acceleration of electrical 
development in the future, and that it would be advantageous 
to Southport to come under the scheme when the railway 
companies took a supply in that direction. 

The next witness was Mr. C. P. Sparks, who was called 
by Mr. Jeeves on behalf of the Wirral scheme put forward 
by Wallasey and Birkenhead. First criticising the Mersey 
and West Lancashire scheme, he said that assuming the 
capacity of the proposed capital station to be 75,000 kW, the 
cost worked out at about £60 per kW; allowing for loss in 
transmission, the total cost would be £64 per kW delivered, 
a figure which he considered too high. If the scheme were 
reconstructed, he thought that а much lower figure was 
possible. In view of the high rate of interest on borrowed 
capital, and the high cost of plant, he considered it very 
inadvisable to embark upon a large scheme at the present 
time. There was every indication of the cost of plant falling, 
and by adopting a smaller scheme they could take advantage 
of the falling market. He was not necessarily opposed to big 
generating. stations—only to the method of procedure. He 
believed that within a few years the price of coal would fall. 

With regard to the Wirral scheme, Mr. Sparks considered 
the estuary of the Mersey а serious obstacle to the supply 
from the north side of the river; it could only be crossed 
at the ends, by the Mersey Tunnel and the bridge at Runcorn, 
as he did not think they would ever lay cables across the 
intervening space. On his referring to Messrs. lever Brothers 
plant at Port Sunlight and their new power station at Brom- 
borough, of 10,000 KW capacity. it was stated that the coni- 
panv's name had been inserted in the scheme without its 
consent. Mr. Sparks held that for a very long time, perhaps 
always, it would be better for Wirral to remain a separate 
area, The Wallasey generating station at Poulton, near the 
Great Float, was on an excellent site, and close to important 
industries: it had a present capacity of 7,000. KW. and the 
plans contemplated its extension to [6.000 kW. There was 
great industrial activity in the Wirral area, und the facilities 
afforded by the Ship Canal and the railways, if supplemented 
by an ample supply of electricity at à reasonable price, would 
ensure further development. The capital expenditure. for 
two 5.000-kW sets would be 4252.00. or £25.1 per kW in- 
stalled and £30 per kW available output; two additional 
10. KM sets installed when required would cost £440,000, 
or £22 per kW. Including a sum of £165,000 for mains, &c., 
the total cost would be 4032 (0. ог £37.5 per kW supplied. 

The inquiry was adjourned to Saturday morning, January 
guth, when Sir John Snell asked for evidence as to the methods 
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proposed for raising the money for the Mersey scheme. He 
admitted that in the absence of financial powers the promoters 
would have difficulty in complying with this request, but 
thought that the provisional arrangements that had been 
made between the members of the conference should be ex- 
plained. Mr. Lloyd said he would submit the financial evidence 
at a later stage. 

Proceeding with his evidence, Mr. Sparks explained the 
procedure contemplated in the Wirral scheme. It was in- 
tended to shut down the three stations at Birkenhead succes- 
sively, and to extend the Wallasey plant to 16,000 kW, and 
later to 36,000 kW. 

Cross-examined by Mr. Lloyd, he said that he thought elec- 
trical combination should proceed by the formation in the 
first instance of small joint districts; expanding later into 
large ones. The Act of 1919 was very different from the 
original Bill, and nothing could be done with it as it now 
stood. He was called in to advise Wallasey on January 13th. 
and did not devise the scheme for Wirral. but had considerably 
revised it. The Wallasey Council decided in December to 
oppose the Mersey scheme, and suggested that if it were 
adopted, the capital station should be built at the expense 
of Liverpool; he agreed that the suggestion that Liverpool 
should bear the whole cost was contrary to the spirit of the 
Act. So far as he knew, none of the urban district autho- 
rities in Wirral supported the Wallasev scheme. He agreed 
that if the best site for the proposed riverside generating 
station were found to be on the Cheshire side of the river, 
he could not justify his proposal to separate the two areas. 
In reply to Sir John Snell, he said that if, as he believed. 
it was not possible to proceed with a large scheme. the best 
thing was to go ahead with a smaller one. and link up later. 
The chairman expressed some doubt whether, if Wirral were 
once given a &eparate scheme, it would ever join the Lanca- 
shire side without compulsion. 

Mr. Hamilton. addressing the Commissioners on behalf of 
Messrs. Lever Bros.. declared that thev had nothing to do 
with the scheme: thev reserved the richt to do what they 
chose with their private property. He did not say that thev 
would never join up with anyone. but the Wallasey scheme 
in no way rested on their power station. 

The inquiry was adjourned on Saturday afternoon to a date 
to he fixed later, but not to be before the end of February. 


Тнв LONDON AND Номе CovuwNTIES SCHEME. 


WIT follows is a preliminary outline of a scheme proposed 
by the Conference of Local Authorities Owning Electricity 
Undertakings in Greater London for the constitution of a 
Joint Electricity Authoritv under the provisions of the Elec- 
tricity (Sunply) Act, 1919, for the provisionally delimited 
London and Home Counties Electricity District. 

The district* has a total area of about 1,660 sq. miles; a 
population of about 8,000,000; a total assessable value of 
203,063 477; and comprises 160 local authorities and eight 
county councils, including the T.ondon County Council. The 
Conference of Local Authorities Owning Electricity Under- 
takings in Greater London represents, with three exceptions, 
the local authorities owning electricity undertakings in the 
area, and is working in association with a Conference of 
Local Authorities not Owning Electricity Undertakings in 
the District. So far as the engineering side of the scheme 
13 concerned, the advisers of the Conference are working in 
co-operation with the advisers of the London County Council. 
a group of nine of the principal London electricity supply 
companies, and representatives of certain railway interests. 

The following is an outline of the provisions of the scheme 
80 far as it has been settled. Part I. with Schedule II. pro- 
vides for the establishment of a Joint Electricity Authority 
for the purpose of promoting. regulating, supervising. im- 
proving the supply of. and of supplying electrical energy 
within the area. The Authority shall consist of 07 members, 
appointed as follows: Sixteen by authorised undertakers, i.e., 
eicht by local authorities within and four by local authorities 
without the County of London; four by the companies in the 
area. Eight by the purchasing authorities, county councils, 
and local authorities who are not undertakers, i.e., three by 
the London County Council: one hy the Citv of Tondon Cor- 
poration: two by the local authorities within and two һу 
those without the county of London. including county conn- 
cils, Finally, three hv the Minister of Transnort, representing 
railway companies, large consumers, and other interests, in- 
cluding labour. 

Concerning the voting power of the members, the twelve 
appointed hy the local authority undertakers are each to 
ave one vote, plus one additional vote for each complete 
million units sold in excess of one million. The four ap- 
pointed by local anthorities not being undertakers are to each 
ауе one vote, nlus one additional vote for each complete 
10.000 of population: where the population of апу local autho- 
rtv is less than 10.000 the voting power for that local 
anthority shall be exercisable hv the council of the county 
within the area of which it is situate. and the voting power 
of the county councils shall be limited by the amount of 
Population included in those areas that have less than 10,000 
ponulation, 


Part II confers upon the Joint Authority all powers, rights, 
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privileges, and duties as are, or may be, conferred upon 


Joint Electricity Authorities under the Electricity (Supply) 


Acts, and enables the Joint Authority particularly to construct 
generating stations, main transmission lines, and other works 
necessary to give effect to the engineering proposals included 
in the scheme; to acquire undertakings or parts of under- 
takings of authorised undertakers and power companies within 
the area; and to supply electrical energy within or without the 
area of supply. Other clauses deal with other powers and 
duties incidental to the various powers enumerated. 

Part III deals with provisions as to local undertakings, and 
enables the Joint Authority to fix standards of frequency, 
pressure and systems for the transmission, distribution, and 
supply of electrical energy within the area, and makes it 
necessary to obtain the consent of the Joint Authority for 
any extension beyond 10 per cent. of the existing capacity 
of the station, but such consent must not be unreasonably 
refused or withheld. It also enables the Joint Authority to 
require two or more undertakers to carry into effect arrange- 
ments for mutual assistance; to loan capital moneys to autho- 
rised undertakers; to give approval to authorised undertakers 
to enter into agreements with regard to the sale, lease, man- 
agement. maintenance, or working of any local undertaking 
or part thereof; and to make representations to the Electricity 
Commissioners with a view to a revision of the prices or 
methods of charge by any authorised undertakers: together 
with other powers incidental to the above-mentioned powers 
and duties. 

Part IV will. if necessary, deal in detail with land to be 
acquired, and works to be constructed, when the engineering 
scheme is complete. 

Part V contains draft financial clauses in skeleton form 
onlv, and are dependent upon the report of the financial 
adviser to the Conference. 

Part VI contains clauses conferring on the Joint Authority 
miscellaneous powers. 

The schedules to the scheme indicate the area covered by 
the scheme, as provisionally delimited bv the Electricity 
Commissioners, and provides for the constitution and pro- 
ceedings of the Joint Authoritv. Thev also contain particulars 
of the engineering scheme (not vet issued) and regulate the 
issue of bills and bonds by the Joint Authority. 

The outline of the scheme is signed by Messrs. Duncan 
Watson, chairman of the Conference: C, R. Attlee, chairman 
of General Purposes Sub-committee, and Leslie Gordon, town 
clerk, Hammersmith. hon. secretary. 


THE NORTH WALES AND CHESTER SCHEME. 


WE recently abstracted a scheme which has heen submitted 
bv the Chester Corporation* for the formation of a Joint 
Electricity Authoritv for the provisionally delimited above- 
named district. and we are now able to outline a second 
scheme. which is signed bv Mr. H. J. Jack, managing director 
of the Power Co., which has been put forward for the same 
district wherebv application is made to the Electricity Com- 
missioners for the extension of the area at present operated 
bv the North Wales Power & Traction Co., T.td., to enable 
it to supply the whole of the district as outlined bv the 
Flectricity Commissioners. and for the appointment of the 
Power Co. as an authorised undertaker for the district. subiect 
to the provisions contained in the Electricity (Sunplv) Act. 
1919. The Power Co. bv its Act of Parliament (4 Edward 
VII) North Wales Eleetric Power Act. 1904 (Ch. ce XIII). 
is authorised to supply electrical enerev within the area 
comprising the counties of Carnarvon. Denbigh fexclusive of 
the horouch of Wrexham.and the rural districts of Wrexham), 
Merioneth, апа Anglesev. 

The Power Co. has since the date of its Act considerably 
enlarged its plant and works. and tn addition has become 
associated with the Aluminium Corporation, T.td.. which has 
also large hvdranlic works in operation in North Wales for 
fhe generation of electricity, which places the North Wales 
Power Co. іп a position to supply large quantities of electricity 
in bulk by means of e.h.n. transmission lines to the various 
suh-stations shown on the accompanving map. from these 
enb-stationa the distributors wonld take their supplies and 
distribute in the vsual wav. The power svstem at present 
extends fo some 80 route miles of e.h.p. transmission lines. 
with 19 000 KVA of transformer plant in snb.ststions, mostly 
situated in the counties of Carnarvon and Merioneth. 

With regard ta the administration. it is proposed that the 
eonstitution of the Power Co. shall he as set out in the North 
Woeles Electric Power Act, 1904. and in the memorandum 
and articles of associntton of the North Wales Power and 
Traction Co.. ТАЧ. The Power Co. is at present sunplvine 
certain consumers at a price of 114. ner unit. and tt is at 
nresent believed. that in no case will the price charged exceed 
Od. ner nit. Tt is proposed that the Power Co, shall distribnte 
enerev direct where it is fonnd imnracticable to arranee the 
sunnlv топор anv local sutharitv or private undertakine. 

The technical portion of the scheme shows the present 
system of sunnlv to he three-nhace 50 nerinds, transmitted 
entirely hv overhead lines at 10000 and 20.000 volts. Tt is 
nrameed to increase the transmitting pressure when necessary 
to 34.000 volta. (4/3«20.000). All new main lines will he 
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Built for 34,600 volts with the exception of the special lines 
conveying blocks of power from Dolgarrog and Maentwrog 
to the eastern distributing centres, a distance of 45/50 miles, 
in which cases the transmitting pressure will be 66,000 volts 
or higher if necessary. In the western area it is proposed to 
continue to supply at 10,000 and 20,000 volts until such time 
as it 18 found necessary to change over to the higher pres- 
sures. It is proposed for future main transmission lines to 
use 0.1 and 0.15 sq. in. bare copper strand, and for the 
66.000 volt lines it may be advisable to use steel-aluminium 
Strand of equivalent sectional area to 0.15 sq. in. copper. 
. At present tbere are in operation in the district 21 generat- 
ing stations with а total installed capacity of 19,783 kW, the 
total units sold in 1919-90 being 42,241,126. When a bulk 
supply is available it is suggested that 16 stations shall be 
discarded and the following hydroelectric stations retained: 
Owm Dyli, Dolgarrog, Yale (al company), Chester (Cor- 
ration), Aberystwyth (oil), and Llangollen. The Cwm Dyli. 
dgelert, station has а capacity of 5,500 kW made up of 
four 1,000-kW, and one 1,500-kW sets, with an output of 
from 6 to 8 million unite per annum. The Dolgarrog station, 
near Llanrwst (including the works nearing completion). has 


are completed. It is estimated that it will be possible to 
develop ultimately from the hydraulic power within the 
district up to 250 million units per annum. It is not proposed 
to ask the Ministry of Transport to construct any of the 


foregoing works. 


The proposed transmission system extending along the route 
of the London and North-Western Railway main line, between 
Crewe, Bangor, and Holyhead, as well ав the branch lines 
within the area, offer facilities for electrification of the rail. 
ways should it be deemed advisable. It is assumed in all 
cases that where a supply in bulk is given, the existing steam, 
oil, or gas generating plant will be discarded within a resson- 
able time thereafter. 

It is estimated that, excluding existing customers of the 
Power Co., an additional 15 million units per annum will 
cover the requirements for the western area. To take full 
advantage of the hydro-electric power available in the western 
area, it is essential to develop this power on a commercial 
basis, and it must be transmitted and sold at a reasonable 
price in some industrial zone which is within economic trans- 
mission distance from the source of power. "This is found in 
the eastern part of the area at Crewe, Northwich, Wrexham, 


Fie. l.—PRoPosED TRANSMISSION SYSTEM FOR THE NORTH WALES AND CHESTER ELECTRICITY DISTRICT. 


a capacity of 15,200 kW, the plant installed comprising four 
1,000-kW d.c. ond one 1,200-kW a.c. sets with auxiliary 
plant; the output is 54 million units per annum, and the 
proposed new plant would have a capacity of 10,000 kW a.c. 
Table I shows the new stations it is proposed to construct :— 


TABLE I. 
Plant Output in 

capacity. units per an. 

Dolgarrog (low head) ... dus ux —  .. 7,000,000 
Cwm Dyli (lower area) "Y — 3,000,000 
Dolwyddelen be " че .. 1,500 .. 7,000,000 
Maentwrog—first development .. 12.000 ... 30,000,000 
8 second M .. 19.000 30,000,000 


Totals ... 95.500 ... 77,000,000 


The above schemes are estimated, to give an output of 137 
million units per annum, with a maximum demand of 
35,000 kW under a load factor of about 45 per cent. In 
addition there are further hydro schemes within the district 
which can be developed, including low-head schemes where 
asynchronous generators could be used, floating on the system, 
but which can only be developed after the above schemes 


Chester, and along the Dee estuary, where the demand for 
power is already established and is increasing rapidly. 
The consumption of coal per unit in the present generating 
stations averages 9.1 lb. per unit. The Power Co.'s scheme 
provides for the abolition of the consumption of coal, and 
will, therefore, save on the present output from the stations 
which publish statistics 30,000 tons of fuel per annum; if 
the average consumption of coal for the estimated demand 
of 134,550,000 units in 1920 is taken at 5 lb. per unit, the 
approximate saving in coal will amount to 300,000 tons per 
annum by the operation of this scheme. 
The proposed new generating station at Dolgarrog will be 
built on a site adjoining the existing power station. It 1s 
designed to house five generating sets, two of which will 
operate at 428 r.p.m. on the head of 850 ft. available, and 
three sets will run at 500 r.p.m. at a head of 1,010 ft. Pelton 
wheels with single runners and oil-pressure governors, direct 
coupled to three-phase alternators, operating at 6.000 volts, 
50 сус]ев per second, will supply current which will be stepped 
up to 34,600 and 66,000 volts as required for transmission by 
overhead lines within the area. The capacity of the smaller 
sets will be 1,250 kW and of the larger sets 2,500 or 3.000 kW. 
Esch alternator will be tied electrically to ite step-up trans- 
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furmer, forming one complete unit with switchgear on the 
e.h.p. side at 34,600 volts. The transformers will be 3-phase 
units, with separate forced-oil cooling system in duplicate; 
each alternator will have its own direct coupled exciter, and 
the voltage regulation will be controlled by automatic regula- 
tors of the Tirrill type. 

The layout of the Maentwrog power station will in general 
be similar to that at Dolgarrog. The first development pro- 
vides for 12,000 kW, consisting of 4 sets of 3,000 kW each, and 
the second development also provides for 12,000 kW and in 
this extension larger-sized units would be installed of 4,000 kW 
or even 5, 000 kW capacity. 

The total capital expenditure is estimated at 44, 260, 000, 
but for the requirements of the first five years £1,810,000 
would suftice. The transmission lines it is estimated can be 
constructed at the following cost: For 66,000 volts, at 44, 000 
per mile; 33,000, at £2,500; and 20,000, at £1,500 per mile; 
the sub-stations will cost £5 per kW, and the hydraulic 
works at Dolgarrog and Cwm Dyli, £785,000. 


| | TABLE II. 
Present consumption, 49 million units at lid. = £250,000. 
Estimated consumption 1925, 94 million units at 114. 
= £490,000. 
Estimated consumption 1930, 134 million units at lid. 
= £700,000. 


Table II shows the estimates of revenue, and in order to 
carry out the works contemplated it is proposed that 1оса] 
authorities shall lend money to the Power Co. and the latter 
shall have authority to issue bills or stock. In the event 
of the revenue being insufficient in any one year to meet 
the interest charge and working expenses, the Power Co. 
shall assess the deficiency upon the users of the energy. 


CORRESPONDENCE. 
Luters received by ws after 5 P.M. ON TUBEDAY cannot appear until 
the f week, should forward their communi- 
cations at the earliest le moment, No letter can be published 


Indicating Wattmeter in Remote Position. 


In reply to '' Inquirer's " question in your issue of January 
th, I developed a method of doing what he wants some 
three years ago, and an installation of the necessary apparatus 
to show kilowatts, amperes, volts, and synchronism has been 
at work ever since between Dunston and Carville power sta- 
tions on Tyneside, with most satisfactory results, and the 
operating engineers find it a most valuable help. In the case 
ш question the line resistance is 600 ohms, and the method 
сап be used with considerably higher pilot resistances than 
that. The underlying principle is the transmission to the 
remote point, where indication is required, of a minute 
direct current obtained from thermo couples suitably con- 
nected, acted on by heaters energised by a definite fraction 
of the alternating current to be measured. For current 
the arrangement is simple, being a combination of current 
transformer and heater with ten small thermo-junctions in 
series at the transmitting end, giving at full output about 
40 mV. At the receiving end is a Pattern В” Paul uni- 
pivot galvanometer of ample sensitivity to give full-scale de- 
lection with the above e.m.f. and line resistance, and yet a 
thoroughly robust instrument for commercial switchboard 'use. 
Embodied in the heater circuit is an automatic cut-out of 
specially quick-acting type to effectually protect the heater 
m case of overload or short-circuit on the power line. 

For transmitting a true indication of kilowatts the current 
transformer at the transmitting end has two secondary wind- 
ings of similar characteristics. One of these is connected to 
a heater as before. the other to a similar one, so that at any 
moment these currents traverse the heaters in opposite direc- 
tions. The voltage required to give a true indication, in the 
correct phase relation, is applied to the same two heaters in 
series, The two relative banks of thermocouples are then 
connected in opposition, and the resultant e.m.f. is directly 
Proportional to the a.c. power. This method is practicable and 
accurate right down to zero power factor. 

Adaptations of this general method can be used to give 
remote indication of wattless power," power factor, or 
synchronism ; also, of course, voltage, though usually that 
can be done electrostatically. The general method is covered 
strument Co. are the sole licensees. 
Riding Mill, 

Northumberland. 

February 2nd, 1991, 


E. Fawssett. 


On Statutory Earthing : Some Criticisms. 


a 1 the article under the above heading in vour 
We a UY 28th with great interest, and in the main 

оше with your contributor's remarks. 
Wing ee of the steel conduit system of electrical 
' 16 has constantly been our aim to make the system 


by patent No. 119,388, of which the Cambridge & Paul In- 


as perfect as is possible for the varying conditions met with 
in installations, and we have always recognised the absolute 
necessity of the screwed system being electrically continuous 
throughout, so tbat efficient earthing can be obtained. 

Your correspondent's criticism of conduit fittings and tubes 
having threads choked with enamel is undoubtedly justified, 
and is applicable to a number of the cheaper makes of conduits 
and conduit fittings now on the market. 

General condemnation of the screwed conduit system on 
this account is, however, unfair and misleading. and can only 
indicate Mr. Lee's experience with the inferior grades of 
material. The invariable practice in the manufacture of 
Simplex conduits and conduit fittings is to cut all threads 
after enamelling; consequently they are always clean and free 
from enamel, and electrical continuity is assured. 

With regard to the non-screwed systems of conduit wiring. 
it is, of course, agreed that the use of these slip systems has 
a somewhat limited field, but very many satisfactory installa- 
tions have been carried out in slip conduit with the use of 
Simplex grip continuity nipples and screwed fittings. When 
carefully installed, this system provides perfect electrical 
continuity, and the continual increase in its use would appear. 
to be a sufficient reply to your contributor's opinion that 
it would not be very surprising if in the near future the 
further use of conduit, the chief advantage of which is that 
of cheapness, were abandoned." 

The statement repeated above relating to ''cheapness ”’ 
also calls for comment. We do not think a claim has ever 
been formulated to the effect that the conduit system— 
whether socket, grip, or screwed—is relatively cheaper than 
other systems of wiring, at any rate, not in first cost. The 
advantages claimed are that complete mechanical protection 
is afforded to insulated conductors, safety from fire, ease of 
erection, and in properly designed installations, facility of 
inspection for repairs or alterations. Furthermore, the con- 
duit system is the only suitable one for installations where 
the conductors are liable to mechanical injury, and it cannot 
be disputed that it has a much longer life than any other 
system. 

The remarks and criticisms relating to earthing clips are 
very interesting, but we will forgo any discussion on this 
subject until we have read the conclusion of the article in 


question. 
Simplex Conduits, Ltd. 


Birmingham. 
February Ist, 1921. 


A Testing Coil for Short Circuits. 


As one of your correspondents is asking for the design of a 
testing coil for locating short circuits in stator and rotor coils 
fixed in position, I wish to bring the following device to his 
notice. 

In construction it really consists of a number of laminated 
plates bolted together. As shown, when it is completed it 
takes the shape of a pole piece of a d.c. generator. It is 
wound with a coil of wire having a suitable resistance for the 
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supply voltage applied to the coil; the supply, of course, must 
be single-phase a.c. For exploring the stator coils, the pole 
pieces could be shaped as shown by the dotted lines. | 

A short circuit or an intermittent short circuit soon makes 
itself apparent by local heating. 


T. D. Spark, M.I.M.E., A.M.I.E.E. 
Whitehaven. 
January 25th, 1921. 


Pulverised Coal and Colloidal Fuel. 


The short article written by '' Imperial " which appears in 
your issue for December Ath has been forwarded to me in 
America. 

I greatly appreciate the very fair criticism of my report and 
Iron and Steel Institute paper. and welcome the prominence 
your writer gives to this question of making full use of a 
system by which carbonaceous fuels can be conveniently ap- 
plied and great economies effected thereby in a great many 
Instances. 

I do not refute the statement that T am an enthusiastic sup- 
porter of the general use of high- and low-grade solid fuel in 
pulverised form, for I have seen the success attained in this 
direction in America, and believe in the future of this system 
throughout the world, more especially in countries where coal 
prices have risen to such unprecedented figures, and where 
yast quantities of poor grade coals are available: 
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I must, however, take exception to the intimation that I am 
‘ biased towards pulverised coal, per. se, or that I favour any 
system or type of plant which is not the best and most efficient 
т the circumstances appertaining to any particular appli- 
cation. 

In setting out upon my quest for information in 1918, I did 
во purely in response to a desire to find out whether there was 
anything in pulverised coal. I knew practically nothing of the 
subject at that time, and had it not been for my offer that my 
Investigation would be carried out without expense to the 
country, I doubt whether I should have received facilities to 
visit America in March, 1918. 

I hope that in the revised report, which will be available 
shortly, apparent inaccuracies and anomalies in the present re- 
port will be eliminated. 

It was most difficult, and in cases impossible, to obtain accu- 
rate or connected data relating to actual costs of operation or 
running expenses, savings, &c., upon my first visit, but during 
the two years which have since elapsed further progress has 
been made, and my friends in America have supplied me with 
additional facts, figures, and opinions, so that in the revised 
олип of the Report the whole subject will be brought up- 
to-date. 

I, myself, would like to see the information given in the 
Iron and Steel Institute paper incorporated in one cover with 
the Fuel Research Board Report, but this presumably cannot 


be accomplished. 


In conclusion, I would thank '' Imperial " for his open sup- 
port of my object in giving as much authentic information as 
possible to the public on this most important national question, 
and trust that by putting on record the history and present-day 
practice regarding pulverised coal plant and applications, I 
shall have been, to some extent, instrumental in this future 
saving of valuable high-quality coal, considerable economy of 
labour and costs of metal losses, increased steam production 
per unit of fuel, and the utilisation of low-grade fuel deposits 
now unworked. 


New York, U.S.A. 
January 14th, 1921. 


Leonard Harvey. 


A Flashing Problem. 


A series-interpole reversing motor flashes badly when run- 
ning in one direction, but the flashing can be stopped by alter- 
ing the brush position. When, however, the inotor is run in 
the opposite direction, the flashing takes place as before. 

The machine is correctly connected, and runs sparkless either 
on load or no load in one direction. If a motor of the above 
description flashed when running both clockwise and anti- 
clockwise, I could understand the trouble, but with the fault 
in question I am at present 


February 5th, 1921. 


Dense. 


Charging Batteries for Motor Cars. 


Referring to Messrs. Rootes's letter of January 28th inst., 1 
have always found it best to make up such boards mvself. 

Provided that energy is purchased at a low rate, the most 
adaptable method seems to be by independent resistances, 
allowing cells of the same charging rate to be charged in 
series, the number of separate resistances being determined 
by the number of charging rates required. Built up of 
radiator units, for instance, it could be construeted by the 
garage electrician in a very short time. A simple board I 
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made up some 12 months ago (see diagram) as a temporary 
source of current for charging small cells апа v.d. testing of 
armatures, &c., has proved so successful that it has not yet 
been replaced. Having enclosed one of the resistances in a 
shect iron box, I can at the same time bake re-winds or dry 
out damp armatures. The resistance units in this case are 
230-V Belling fire bars. 

I look forward to suggestions from your readers about 
methods employing a motor-generator. The only one occurring 


to me as likely is by adapting the C. M. B.“ booster, by 
using with auxiliary brushes on the generator half of the com. 
inutator for each voltage. 
Cells in series with 1 (+) and (—) charge at 2 amperes. 
77 75 „ 77 2 (+) › (-) s „4 oe 
55 ,) ” 57 2 (+) › (—) | 
with S closed. „„ 8 ü 
| Car Lighting Electrician. 
Maidstone. 
January 3lst, 1921. 


We should be pleased to furnish Messrs. Rootes, Ltd., with 
particulars of our charging board for use on d.c. mains. 
With this board we are able to charge, say, six batteries at 
one time, having various charging rates, the current consump- 
tion amounting to the charging rate of the largest battery. 
The board is inexpensive and simple in operation. | 


E. & C. Gates, Ltd., 
CHARLES GATES, 
Norwich. Managing Director. 
January 3lst, 1921. 
Shop Displays. 

I have been inuch interested in reading the letters under 
the above heading appearing in your valuable journal during 
the last few weeks. Ihe Electrical Contractors’ Association is, 
as its name implies, an association formed for the protection 
of the electrical contractor. It may be of interest to some of 
your correspondents to know that we have as members the 
principal electrical contractors in every large town in this 
country, as for instance: Bradford (Yorkshire) 45 members, 
Manchester 120 members, Liverpool 60 members, Birmingham 
30 members, Leicester 16 members, London 170 members, &c. 

I suppose electrical shopkeepers generally are not electrical 
contractors, but principally shopkeepers selling electrical goods 
as a side line who really take the business which the electrical 
contractor who carries out the installation work should have. 

The Year Book published by the Electrical Contractors’ 
Association will give all who apply for а copy sufficient proof 
that the Electrical Contractors’ Association is very much alive, 
and that but for the work 1t has done very many electrical 
contractors would not be able to carry on their businesses. 
We shall at all times be only too pleased to give information 
about membership, and what it means to the electrical con- 
tractor. 

In conclusion, I may say that I have met personally hundreds 
of our members and have yet to find the dissatisfied ones. I 
can only think they exist in the imagination of one or two 
disappointed individuals. 

W. А. 


Shaw, 
Chairman, Propagandist Committee (E.C.A.I.). 
London. 
February 7th, 1921. 


The Life of Metallic-filament Lamps. 


We have read with interest the correspondence on the 
above, and while in the cases mentioned it is not stated under 
what conditions the lamps were burned, i.e., whether bare 
or in fittings, it is well known that temperature, and therefore 
ventilation, has an enormous effect on their life. 

We have found in a large number of cases that lamps 
are under-rated, and when used. on a supply which is slightly 
above the normal voltage, last a very short time for this one 
reason only. 

What appears, however, to be the general cause of lamp 
failure is vibration, which seems to be much more detrimental 
to the half-watt type lamps than to the ordinary metal filament 
ones, and in this connection it is now being universally recog- 
nised that the Ross patent anti-vibration disks which we are 
supplying in very large numbers, both for our own and other 
fittings, Increase in many cases the life of the lamp by over 
100 per cent. These disks enable even small-wattage half-watt 
type lumps to be used on cranes, in ships’ engine rooms, for 
street lighting where raising and lowering gears are used, and 
in many cases where it is otherwise impossible for even metal 
filament lamps to be used. 

Our experience proves very conclusively that there are few, 
1f any, cases where it is necessary to consider carbon lamps. 
For Engineering & Lighting Equipment Co., Ltd., 
W. BIRD, 
St. Albans. Director. 
February 8rd, 1921. 


I have just read with interest the letter of your correspon- 
dent J. W. H.” of January 19th. and being deeply interested 
in lamp manufacture should appreciate a little further infor- 
mation of his experiences. 

It is a strange thing that of the thousands of consumers of 
electric lamps on a large scale there should be so few who 
have had the unfortunate experience of J. W. H.“ and 
" Dudlux." It is perfectly obvious that a manufacturer could 
not possiblv keep in business if he turned out poor quality 
lamps, such as suggested by vour correspondents; and I can 
iu deum that by some misfortune poor lamps are being pur- 
chased. 

Such adverse criticism of the performance of the modern 
metallic-filament lamp is an injustice to the trade, and сарпо 
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be left unchallenged. Lamps cannot be guaranteed for life in- 
dividually—the reason for this should not require amplification 
—but average figures can be relied upon; and any consumer 
who has reason to believe he 18 not getting fair service can 
always, at trifling cost, call upon the National Physical Labora- 
tory to corroborate his belief. The latter is a course which 
should be quite unnecessary, but one which is bound to give 
satisfaction one way or the other. 


F. J. H. 
February 7th, 1921. 


A Slide-Rule Experience. 


Having recently to carry out a number of volt drop calcu- 
lations for cables of various sizes and capacities, I utilised the 
services of a Faber slide rule, pattern No. 378, fitted with 
dynamo and motor efficiency scales and loss of potential scales. 
It was with the latter that I carried out the calculations, 
and on completion I discovered that my results were in error 
to the extent of approximately 100 per cent. 

To take a concrete instance, 100 yards of .06 sq. in. (nominal 
area) copper conductor has a resistance of .04002 ohm (C.M.A. 
standards), which, if carrying a direct current of 50 amperes, 
the volt drop E=. C4002 * 50 2 volts. Applying this to the 
Faber rule, taking 100 yards as 91 metres and .06 sq. in. as 
38.75 sq. millimetres, the result obtained is 4.1 volts. Faber's 
formula in this саве 18 : — 


Volt dror Current in Amperes X length in metres. l- 
28.7 (copper constant) Xcross section in sq. mm. 
It woula seem that the result obtained under this operation 
is intended to give the total volt drop for lead and return, 
although it is distinctly stated in instructions supplied with 
the rule that the operation refers to a simple copper lead 
with direct current or alternating current free from induction. 
It would be interesting to hear if any of your readers have 
noticed this error, 
Leslie E. Toplis. 
Glasgow. 
February Ath, 1921. 


A False Report. 


Doubtless the attention of many electrical engineers will 
have been drawn to a case of a youth at Palmers Green found 
dead in his bath, and as reported in the papers, the general 
impression given by the head-lines and brief report is that 
the cause of death was, or probably was, electric shock from 
à portable heater. | | 

[he reports were so conflicting, and the matter is of such 

importance, that I have made inquiries, and although it is 
probably impossible to overtake the impression created in the 
mind of the public, I think electrical engineers should be put 
їп possession of the facts so that they шау answer anyone 
who raises this case in future. 
At the first inquest, the medical evidence briefly was that 
as a small electric heater was found in the bath after the 
body had been removed, the presumption was electric shock, 
a presumption based on no technical evidence or investigation, 
and apparently put forward because at that time no other 
cause had been found. At the adjourned inquest Dr. Spilsbury, 
the Home Office expert, who had in the meantime been called 
in, stated that the cause of death was the existence of the 
condition known as status lymphaticus," and he found no 
evidence of electric current having passed through the body. 
He added that this condition made sudden death possible from 
the slightest shock, such as fright or sudden immersion in 
hot or cold water. Unfortunately this use of the word 
"shock," which in medicine bas a general meaning, was no 
doubt interpreted by the reporters to suggest electric shock. 

No witness was able to say that the heater was in the 
bath before the body was lifted out, and the coroner, in 
summing up, pointed this out; and with reference to statements 
made at the first inquest about burns on the body, Dr. 
Spilsbury stated that these were made after death, in fact, 
in the effort to resuscitate by application of heat. Expert elec- 
trical evidence was given disproving the theory originally put 
orward. 

It is evident, therefore, that Dr. Spilsbury was quite clear 
on the cause of death, and the fact that the predisposing 
cause was not equally clear does not affect the issue, which 
is that the suggestion of death from electric shock had no 
existence except as an hypothesis put forward to cover ignor- 
ance of the real cause. | 


Llewelyn В. Atkinson, M.I.E.E. 
London. y 


January 31st, 1921. 


The Reduction in Price of Lamps. 


T should be glad if you would find space in your valued 
columns for a few remarks concerning the unfuirness of the 
Electric Lamp Manufacturers’ Association. Undoubtedly its 
members have for some time past had the intention of re- 
ucang the price of lamps to the public. This intention 
they no doubt kept a secret, giving no intimation to the trade, 
but helping retailers to pile up their stock at the old prices. 
And to-day, after announcing to the public the big reductions 
in lamps, they send out a circular letter that а 124 per cent. 


rebate will be allowed on lamps invoiced in January. This is, 
of course, very kind of them, but what about rebate on lamps 
purchased prior to January and still in stock? Not a word. 

One can now understand why one of the E.L.M.A. mem- 
bers was offering prizes to his representatives for lamp sales 
up to December, 1920. 

However, we must hear what the E.L.M.A., with which 
we have communicated, and other retailers have to say in the 
matter. 

R. J. Scarborough, 


North Finchley. SCARBOROUGH, MITCHELL & Co. 


February 1st, 1921. 


Electricity Supply from Surplus Sources. 

The subject upon which Mr. Pain writes in your issue of 
the 4th inst. is one of immense importance from the point 
of view of coal conservation. 

In spite of the great increase in the cost of coal, little 
effort seems to be made to further its more economical utilisa- 
tion. The habit of passing it on to the consumer has 
become chronic, and all that most people can suggest is the 
super-station that is designed to perpetuate what Mr. Pain 
aptly calls the `` ghastly waste involved in discarding 60 per 
cent. of the heat of the fuel with the cooling water. It is 
really about 50 per cent., but even if it is only 30 per cent. 
it 18 bad enough. 

There are innumerable cases where waste heat from the 
power station can be used in industries, and the other way 
round, namely, industries requiring a large amount of heat 
and a small amount of power, could generate as much power 
as is represented by their heat requirements and feed the 
surplus power into the public mains. 

А coal merchant was in my office yesterday chuckling over 
a factory recently changed from steam plant (with utilisation 
of exhaust steam for factory purposes) to electric power from 
the mains. They use live steam now, but buy from him as 
much coal as they did previously, and as he supplies the 
local power station as well, he gets the extra business repre- 
sented by the power supplied to the factory—a splendid 
example of conservation of fuel aided and abetted by the 
electricity supply station! 

An almost ideal example of conservation of fuel is to be 
found in a remote town 1n Essex, where a local timber works 
gasify their wood refuse and have installed a gas engine-driven 
electric plant. They generate nearly 1,000 h.p., three-fifths 
of which goes out of their works to light the town and supply 
power to other power users. Not a ton of coal is burnt, and 
over a period of ten years it is found that 3 lb. of this refuse 
produces a b.h.p..hour. and the plant is extended nearly 
every year. 

I know another town where the staple industry produces 
wood refuse in great quantities, and where, after great efforts, 
the local power users have been induced to install electric 
motors and practically give away their wood refuse. Some 
of the latter is burned under the boilers at the local power 
station. I would not quarrel with this arrangement provided 
the local electricity supply people had the intelligence to con- 
tract for the whole of the wood refuse and gasify it and make 
the best use of it. but instead of that they burn it, and use 
about 15 Ib. per b.h.p.-hour instead of 3 lb., and use quantities 
of coal in addition. 

In another case the local supply people use oil engines, 
and are. therefore, unable to burn any of the wood refuse. 

I have on hand at the present time plans for what I imagine 
wil show some rather remarkable results in thermal effi- 
ciency. The plant will consist of a steam electric power 
station for the manufacture of cyanamide for producing 
fertilisers for a group of sugar growers, whose refineries will 


‘adjoin the power station and absorb the waste steam heat, 


some of which will be supplied above atmospheric pressure. 

Unless the steam electric station сап work somewhat on 
these lines it is not justified, chiefly because it is & coal 
waster, and I maintain that a coal-wasting plant is bad 
engineering. | 

The other day a central-station engineer told me with pride 
that he had brought his coal consumption down to 24 lb. 
per kWh—" very near the super-station." As I had inspected 
a few days before a little 700-h.p. gas pumping plant working 
on a wretched load factor and doing a b.h.p.-bour on 0.9 lb. 
of coal. I could not work up much enthusiasm for his 91 lb. 
per kWh. 
A. Hugh Seabrook. 
London. 

February Sth, 1921. 


Trade with Brczi),—The new British Ambassador to 
Brazil. Sir John Tilley, K.C.M.G., C.B., attended the meeting of 
the Overseas Committee of the F. B. I., on January 27tb. He 
solicited the views of the members of the Committee with regard 
to the difficult'es experienced by British manufacturers trading in 
Brazil, and, according to the Bulletin of the Federation, he 
promited to do all in his power to encourage a closer trade 
relationabip between that country and Great Britain, and to 
endeavour to secure the removal of several disabilities under which 
British manufacturers are at present labouring, 
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THE ELECTRICAL WHOLESALERS’ 
FEDERATION. 


On Wednesday, last week, at the Hotel Russell, the annual 
general meeting of the Federation took place, in private. At 
midday the proceedings were suspended for luncheon, to 
which the Press was invited. Mr. A. Albrecht, the chuirman, 
presided, and in proposing the toast of '"' Kindred Associa- 
tions," said it was the first occasion on which guests had 
been present. The Federation was formed in 1914 to safeguard 
the interests of the wholesalers' branch of the electrical in- 
dustry; the factor was formerly looked upon as a parasite, 
but to-day it was recognised that he could give very important 
assistance to both manufacturer and contractor. ‘They began 
by setting their house in order; their rules admitted only 
genuine wholesalers who carried stocks, and strict inquiries 
were made into the stability of new applicants for member- 
ship. All wiring interests were eliminated. They were a 
small body, but their numbers were increasing, and they 
rejected more applications for admission than they granted. 
They were now tackling the problems which affected other 
bodies also, and he offered a special welcome to Mr. Ll. B. 
Atkinson as representing the Cable Makers’ Association; 
a year ago the two associations had formulated an agreement, 
which had worked so well that although the Federation had 
appointed a Complaints Committee,“ it had never been 
called together. He also welcomed Mr. Edgcombe, of the 
Electric Lamp Manufacturers’ Association, expressing the hope 
that the latter would recognise that the labourer was worthy of 
his hire, and that the differences between the Federation and 
the Association would soon be adjusted; he pointed out that 
recent amalgamations had been directed towards concentrating 
control and cheapening production, but none of them towards 
improving distribution—a very important consideration. To 
Mr. Collinson, president of the Electrical Contractors’ Associa- 
tion. he also extended a welcome, remarking that their asso- 
clations had many matters in common, and they would 
shortly meet to discuss them; the possibility that а consumer 
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could buy electrical goods more cheaply than a contractor was 
a disgrace to the industry. In conclusion, he declared that 
the Federation worked in no selfish spirit, but aimed at co- 
operation and good fellowship and the welfare of the whole 
industry. 

In responding, Mr. ATKINSON claimed that the Institution of 
Electrical Engineers was now fulfilling the needs both ot the 
industry and of electrical science. The Cable Makers' Asso- 
ciation was equally fulfilling very useful functions to its own 
members and to the industry, and was & pattern of what 
a manufacturers’ trade association should be; 1.s relations with 
the Federation were most cordial, and both parties had 
benefited by the working of: the agreement. 

Mr. J. E. Epurcout said the commercial side was the 
backbone of the industry, and referred to the recent reduc- 
tion in price of lamps, which would greatly accelerate business, 
The interests of the manufacturers and the wholesalers were 
practically identical; the Lamp Manufacturers’ Association had 
lately been in conference with the Federation, and was always 
pleased to discuss matters which concerned both sides. 

Mr. Соилхѕох emphasised the necessity of getting together 
and dissipating difficulties. A line should be drawn between 
the activities of the contractor and the wholesaler; it was 
largely а question of discounts, and he hoped their coming 
meeting would smooth away their differences. Approving of 

duction in price of lamps, he suggested that as rubber, 
copper, and cotton had fallen in price, the time was ripe for 
the cable makers to admit the buyer to а share in those 
reductions. Ё 

The CHAIRMAN, on behalf of the Federation, presented to 
Mr. A. G. Beaver, the hon. secretary, a cheque for 100 guineas 
as a token of their high appreciation of his indefatigable 
labours and ambitious schemes. 

Mr. Braver, in acknowledging the gift, said that his work 
for the Federation was a real pleasure, and he valued their 
goodwill above all else. 

Mr. H. Ворех, in proposing a vote of thanks to the chair- 
man, described the Federation as a brotherhood, linking 
together the manufacturers and the contractors; and Mr. 
ALBRECHT, in responding, acknowledged the invaluable help 
afforded him by the Management Committee. 


BUSINESS NOTES. 


The “Tromp” Electric Soldering Iron. — With 
reference to our description of the above new device in our last 
issue, it should be pointed out that the light-weight iron takes 
1°6 A, or 150 W on a 100-V cirouit, and not 2°7 A., or 270 W, 
which figures apply to the heavy-weight iron. 


Company Liquidations.—TrarrorpD POWER AND LIGHT 
SUPPLY (1902), Lrp.—Meeting of members will be held at 
60 and 62, Spring Gardens, Manchester, on March 7th, to hear an 
account of the winding. up from the liquidator. 

GRASSINGTON ELECTRIO SUPPLY Co, LTD. — Wiuding-up 
voluntarily. Liquidator, Mr. G. J. Harker, of Grassington, Shipton. 
A meeting of creditors is called for February 16th, at the Wilson 
Arms Hotel, Grassington. 

LEYBURN ELECTRIC SUPPLY Co., Ltp.—A meeting of members 
is called for March 14th, at the registered offices of the company, 
ою hear an account of the winding-up from the liquidator, 

. F. n. 


Bankruptcy Proceedings.—GxoRGE WV. LESTER, elec- 
trical engineer, formerly trading as Lester & Browne, at 
44-6, Surbiton Road, Kingston.—A sitting of the London Bank- 
ruptcy Court was appointed to be held on February 4th, before 
Mr Registrar Francke, for the public examination. The receiving 
order was made on October 30th, upon the petition of Johnson and 
Phillips, Ltd., and accounts have been lodged showing total 
liabilities £1,903 188, (unsecured, £1,823 188.), and no available 
assets. Mr. Garton, Official Reoeiver. reported that the cash and 
goods aconunts ordered on the last occasion had not yet been lodged, 
and the sitting was further adjourned till April 8th. Appended is 
a list of the principal creditors :— | 

UNRECURED, 
Johnson & Phiilips . . £417 Union Cable Co., Ltd. .. .. £46 


Stella Lamp Co., Ltd. .. .. 843 Wynne, G. E. L. vs .. 50 
Biemens Bros., Ltd. se .. 73 Вида & Millington, Ltd. . 48 
Western Electric Со, .. .. 60 " Electrica! Review," Ltd. ee 87 
Walker, E. J. zi .. B Northcott, W. H. s . 93 
Internatienal Electric Co, .. 69 Shenton & Co., Ltd. .. 126 
Oriental Tube Co. .. 5% . 78 Newinan Electric Co. . ЗВ 
Prior Watson & Co. ve . 64 Belling & Co. 88 sa . B 
Pope's Electric Lamp Co. .. 39 Browne, W. F. T eO 25 
Trcloar & Sons T 5 52 


GEORGE DOLBY, electrician, 39, East Marsh Street, and 129, Free- 
man Street, Great Grimsby.—The following are creditors in this 
case :— 

Peadle & Co., Ltd. oe ee £78 General Electric Co x £45 
Edison Swan Electric Co. 42 Geipel & Co., Ltd. : КЕ 16 
Dolby, Mrs, .. we >% . . 750 Siemens Bros. & Co., Ltd. . . 33 4 154 

JAMES SHERRED DENLEY, trading as Denley and Co., 69, Regent 
Street, Cheltenham, electrician and cycle dealer.— The first meeting of 
the creditors was held on February 3rd. at Cheltenham. The state- 
ment of affairs showed unsecured liabilities £111, while the gross 
amounted to £38, from which had to be deducted preferential assets 
Claims, £20. Debtor attributed his position to want of capital, 


loas on contracts, bad trade, and not having a practical knowledge 
of the business. No resolution was passed, and the matter was 
left with the Official Receiver. The public examination of the 
debtor was held on February 3rd. The examination was closed. 

J. W. GLADWIN, electrical engineer, 81, Burcot Road, and 
1А, Meersbrook Park Road, Sheffield.—First meeting, February] 1th. 
Publio examination, March 3rd. Both at Sheffield, 

W. DRYSDALE, electrician, 24, Paxton Street, Barrow-in-Furnes. 
—Trustee, Mr. H. Mossop, Ramsden Square, Barrow-in- Furness, 


Dissolutions of Partnership. — SoHo ELECTRICAL 
WORKS, electrical engineers, 125, Islington, Liverpool.—Mr. F. 8. 
Ormonde and Mr. М. Silverstone have dissolved partnership. Mr. 
F. 8. Ormonde will attend to debta. 

FENNELL & FOBRESTER, electrical engineers. 48, Queen's Roa i. 
Nuneaton.—Measrs, W. W. Fennell and G. C. Forrester have dis- 
solved partnership. Mr. Fennell will attend to debts and continue 
the business under the same style. 


Trade  Annonacements.— WRIGHT & Son, general 
engineers. of Edgware, Middlesex, who have been established since 
1864, and are Government stampers and contractors, are now 
soliciting inquiries from electrical manufacturers, for pressings, 
components, preas-tools, &c. Mr. G. G. Hazard, who is manager 
and secretary to the company, has been engaged in the London 
electrical industry since 1903, and for 10 years was London repre- 
sentative of Siemens Bros. 

MESSRS. ELECTRICAL UTILITIES, LTD. have appointed the 
following firms to represent them :—Mr. Н. Н. Hopkins, of 16. 
John Dalton Street, Manchester (for Lancashire, Cheshire, and 
North Wales); Messrs. Н. R. Herring & Co., of 10, Windsor Place, 
Cardiff (for South Wales, Monmouth, Hereford, and Gloucester). 

MkssRs. JOHNSON & PHILLIPS, LTD., have just opened a branch 
office in Bristol, at 1, Nelson Street (Telephone No. 2499), where 
they will carry stocks of cables, wires and accessories. 

Мв. F. HUSBAND informs us that his pro representation 
of Messrs. Fillery Frères & Cie., of Paris, has fallen through, as 
the firm are shortly opening a department in London to give 
delivery from stock. 

Мкзвва, SWITCHGEAR & Cowans, LTD., have now removed to 
their new works at Elsinore Road, Old Trafford, Manchester. 
Telephone number: Trafford Park 597." Telegrams : Control, 
Manchester," 

THE SCIENTIFIC INVENTIONS SYNDICATE, LTD., of 12, Tatham 


Road, Stonebridge Park. N.W. 10, has removed to 4, Dyer's 
Buildings, Holborn Bars, Е.С. 


Catalogues and Lists.—THE Epison Swan ELECTRIC 
Co., LTD., Ponders End, Middlesex.—A short circular letter noti- 
fying reductions in the prices of " Royal Ediswan " gasfilled and 
vacuum lamps. 

.. List No. E.M. 206, '' Massage and Radiant Heat (28 pp.), a well- 
illustrated catalogue of electro-medical apparatus, including 
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portable vibrators, Schnee baths, radiant heat baths, &o. List 
No. EM. 207, Diathermy and High Frequency” (16 pp.). This 
includes illustrations and descriptions of electrodes, condensation 
couches, and a diathermy and high-frequency attachment for 
use with coils of X-ray installations. Both catalogues are fully 
riced, 

В THE CURTIS MANUFACTURING Co., Conduit Place, Paddington, 
W.3.—An illustrated folder giving details and prices of Celec " 
^ dimmers” for kinemas, &c. : 

Drrör INDUSTRIEL JUNOD, Geneve-Oarouge. Switzerland.—An 
illustrated leaflet in French, English, German, Italian, and Spanish 
dealing with а small table fan. 

HARWOL SPECIALTIES Co., 51, Oldhall Street, Liverpool.—An 
illustrated leaflet dealing with a very small and compact self- 
generating electric pocket lamp. 

Тнк ELECTRICAL APPARATUS Co., LTD., Vauxhall Works, South 
Lambeth Road, S. W. 8.—Leaflet Н 55, illustrating and describing 
reversing starters for aquirrel-cage motors—two and three-phase. 
Fully priced. A 

THE NEWMAN ELECTRICAL CO., 64, Newman Street, W. 1.— 
Four leaflets : (a) Nuoo artistic opal bowl fittings ; (5) net price- 
list of wood blocks; (o) "Nuco" alabaster bowl fittings; and 
(d) a price-list of lighting accessories, including holders, wall plugs, 
switches, &o. 

THE STANTON IRONWORKS Oo. LTD., Stanton-by-Dale, near 
Nottingham.—An illustrated folder giving details of cast-iron 
pipes ar various sizes and types. A calendar for February is 
inol 

THE MIDLAND ELECTRIC MANUFACTUBING Oo., LTD., Barford 
Street, Birmingham.—" The M.E.M. Message"—an interesting 
booklet describing the methods of design, manufacture, and sale of 
ironclad switch and fuse gear by the firm. Views of the offices 
and factory appear, as well as illustrations of the switchgear 
manufactured. 

THE SUN ELECTRICAL Co., LTD., 118-120, Oharing Cross Road, 
W. O. 3.—List No. 323, giving details of reduced prices for various 
types of vacuum and gasfilled lamps. Also a leaflet (No. 322) 
illustrating "Sunco" British porcelain, one, two, and three-way 
connect ora. 

Messrs, RAYNER & HEALD, LTD., Duke Street, Derby.—A fully- 
illustrated list (16 pp.) giving details of two- and three-phase 
induction motors with rotor starters and control gear. 

THE GENERAL ELECTRIC Oo., LTD., 67, Queen Victoria Street, 
EC. 4.—Leafleta Nos, O 82,370 and 2,385, also a small folder giving 
the revised prices for G. R. O. Osram vacuum and gasfilled lampe. 
Leaflet No. Е I 2,462, dealing with Benjamin R-L-M " standard 
dispersive reflectors ; illustrated and priced. Leaflet No. F 2,480, 
vontaining a special offer (to the trade only) of electric light fittings 
and accessories at reduced prices during the month of February 
only. The list includes bowl fittings, electroliers, shades, table 
standards, and lanterns. | 

Section E (2), illustrating and describing small transformers 
and auto-transformers, single and three-phase, oil and air-cooled ; 
prices are given. Section P (6), dealing with large single- and 
перане transformers, giving illustrations and dimensioned 

Wings, 

Messrs. SAGAR-RICHARDS, LTD., Woodbottom Works, Luddenden- 
foot, Yorks.—An illustrated booklet giving particulars of Emcos " 
electrical mercurial out-outs. 

Messrs, SIMPSON, BAKER & Oo., 4, St. Augustine's Place, Tram- 
way Centre, Bristol.—Stock list (24 pp.) and net price list (8 pp.) 
ш MN accessories, including switches, cut-outs, holders, 

Messrs, DrENY & Lucas, 329, High Holborn, W.C.1.—An 
illustrated pamphlet giving particulara of "'Adher" patent 
belting, and а reprint from 77е Engineer on the same subject. 

Messrs. W. Н. PEASE & Co., 8, Southampton Row, W. O. 2 
(agents for WILLIAM FOSTER & Co., LTp.).—An illustrated leaflet 
advertising Foster steam wagons. 

Messrs, Jones & PORDES, 8, Crawford Passage, Farringdon 
Road, E.C. 1.—A letter announcing that a complete bell set has 
5 on the market. The sets include bell, battery, leads, 

gs. ; 

Tae BRITISE ALUMINIUM Co, LTD., 109, Queen Victoria 
Street, E. C. 4.—An interesting little booklet giving illustrations of 
a number of applications of aluminium to automobile construction, 
electric transmission systems, domestic utensils &c. 

Tae BELL ELECTRICAL CO. (NoRTHERN), LTD. Palatine 
Chambers, Market Street, Halifax,—A leaflet dealing with 

Emoos mercury cut-outs with hardwood cases. Priced, 


Development of Trade with China.— The Times 
mentions the formation of а chartered corporation to! develop 
British trade with China, It is not intended to call for sub- 
scriptions from the public at the present time. British manu- 
facturers, however, are to be given the opportunity of subscribing 
for founders’ shares, with which capital the business of the 
corporation will be commenced. Afterwards, when the affairs of 
the corporation have been placed on a sound footing as a going 
concern, the public, both in Ohina and Great Britain, will be 
invited to subscribe for ordinary shares. One of the principal 
features of the corporation will be equal opportunities for all repre- 
sentative Chinese and British manufacturing and trading concerns 
either in the direction of obtaining from the corporation technical 
and financial assistance for setting up works and factories of all 
kinds in China or as to the best means for the disposal of British 
home-made producta in the markets of China. The formation of 
the corporation has been largely due to the efforts of Major 
Nathan (of the Kailan Mining Administration) and Mr. Н. E. 

„of Messrs, Babcock & Wilcox. 


Book Notices.—The Cambridge University Press hopes to 
publish by next October the first of & series of monographs on 
recent developments of physics, which shall serve as supplementa to 
Dr. N. В. Campbell's “ Modern Electrical Theory." It is difficult 
to keep such a book abreast of the times by means of new editions ; 
accordingly, the plan is proposed of issuing monographs, each 
corresponding roughly to & chapter of the book, the collection of 
which will in due course replace the book. The monographs will 
be edited by Dr. Campbell, but he will not write all of them. The 
authors will not be, however, experte in the branches of physics 
concerned, for it is felt that a oritical survey of a subject, such as 
is appropriate to a text-book, is more easily adopted by those who 
have not made important contributions towards it. The first 
three monographs of the series will deal with Spectra, the Quantum 
Theory of Energy, and the Constitution of Atoms and Molecules. 

“The Electrical Power Engineer.” Vol. IL, Nos. 6, December, 
1920, and 7, January, 1921. Price 4d. The Deoember number 
includes, among many other interesting items, the Colchester 
award and reports of proceedings at the branches of the E.P.E.A. 
The January issue is particularly iuteresting, as it deals with the 
“ orisis” which occurred in oouneotion with the award of the 
National Joint Board. Poeticus contributes an amusing skit on 
the ways of local Councils in dealing with such matters. 

Scientific Paper of the U.S. Bureau of Standards, No. 405, A 
Simple Portable Instrument for the Absolute Measurement of 
Reflection and Transmission.” (6pp.) Washington: Government . 
Printing Office. Price 5 cents.—In the instrument described, a 
small integrating sphere, with a small segment cut off, has been 
adapted for attachment to a portable photometer, The opening in 
the sphere is placed over the surface to be tested, во that the latter 
completes the surface of the sphere. : 

Technologic Papers of the U.S, Bureau of Standards. No. 173, 
" Testa of Bond Resistanoe between Conorete and Steel" (pp. 66, 
85 figs.). Price 25 cents. No. 179, “Electric Arc Welding of 
Steel : I. Properties of the Aro-Fused Metal,” (pp. 63, 28 figs.) 
Price 15 cente, Washington: Government Printing Office.—The 
latter paper is & record of experiments for determining the 
"mechanical properties of the fused metal, and the structure has 
been microscopically examined and photographed. 

“The Transactions of the South African Institute of Electrical 
Engineers,“ Vol. IX, Part 12, December, 1920. Price 2s.—This 
issue contains a paper on "Power Interference on Telephone 
Circuits,” illustrated by diagrams, together with a discussion. 
Also a discussion on a paper on " Small Suction Gas Planta," which 
appeared in the August journal. 

Industrial Gases." Vol. І, No. 6. December, 1920. (32 pp.).— 
This issue contains a number of articles and notes on oxy-acetylene 
welding, production of helium in the U.S.A., synthetic manufacture 
of ammonia, &o. 

“The Faraday House Journal.” Vol. IX, No, 2.— This issue con- 
tains a portrait and obituary notice of the late Mr. Francis Ince, a 
Governor of Faraday House, and articles on “ Insulation Resistance 
of House Wiring," The Peebles-La Cour Motor Converter," &o. 

“ Elements of the Mathematical Theory of Electricity and Mag- 
netism.” By Sir J. J. Thomson, Fifth Edition. Pp. 410. Figs, 
136. Prioe 258. net. 

“The Dynamical Theory of Gases.” By J. H. Jeans. Third 
оош, Pp. vii + 442. Price 30s. net. Cambridge: University 

reas. 

" Eogineering Abstracts.” New feries No. 6. January, 1921. 
London : The Institution of Civil Engineers, 

" Foreign Trade Tables" By A. J. Lawson. London: Thos. 
Skinner & Co. Price 21s. net. 


Norwegian Industry.—According to a Norwegian con- 
temporary, a decided decline has taken place in the situation of 
Norwegian eleotrical' manufacturing works, and many of them have 
been compelled to introduce restriotions in working. Foreign com- 
petition, particularly from Germany, is very perceptible, and it is 
submitted that steps must be taken to prevent it from getting the 
upper hand. Installation firms hope to have а good time this 
winter, but they regard the future with some concern. 


Bristol Electrical Contractors’ Dinner.— On January 31st 
the Bristol Branch of the National Federated Electrical Association 
held a dinner and social evening. The chair was taken by Mr. W. B. 
Williams, chairman of the branch. The chairman alluded to 
the powers posseased by the Bristol Corporation to carry on retail 
trade with regard to electrical work. He felt that the Corporation 
should not retain those powers. If the Bristol contractors were 
united into one body, he thought they would get the Corporation 
to relinquish such trading, not, of course, by force, but by agree- 
ment. Another matter they wished remedied, was wholesale 
houses supplying customers and allowing them discount; and 
some changes were also desirable in the matter of estimates 
which often involved a contractor in considerable expense for 
nothing. The only way by which they could get matters improved 
was by organisation, and by getting every contractor interested 
in the Association. Mr. A. C. McWhirter (Cardiff) spoke of a 
number of difficulties concerning contractors which had been 
removed in Cardiff through organisation. Mr. W. A. Shaw (Stock- 
port) chairman of the F.E.A. Propaganda Committee, followed 
with ап address. Mr. L. G. Tate (London), general Secretary, 
N.F.E.A., mentioned that a deputation of the Inccrporated Muni- 
cipal Electrical Association and a deputation of the Council of 
his Association were to meet shortly to see if some kind of agree- 
ment could be drawn up whereby the municipal engineers would 
not tread on the corns of the contractors, and the latter would do 
all they could to assist the sale of the juice.“ The question of 
registration was being put before the Electricity Commissioners, 
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British and German Magnetos.—Lecturing at the 
Motor Show in Glasgow on Magnetos for Internal Combustion 
Engines,” Mr. A. P. Young, M.LE.E. pointed out that British 
designers had improved on the design of the German Bosch Со, 
both electrically and mechanically. Unless the promised Govern- 
ment protection of the magneto industry as a key" industry was 
forthcoming, the lecturer stated that in his opinion the British 
industry would perish. At the present moment German magnetos 
were coming freely into this country, and on account of the 
favourable rate of exchange, the Bosch Co. waa able to sell at 
prices leas than the cost of materials used in а corresponding Britieh 
resign, 


Calendar.—THE City ELROrRICAL Co., 1, Emerald 
Street, London, W.C. 1, has sent ua one of its large art calendars, 
which will quite worthily adorn our walls during the remainder of 
1921, and possibly thereafter, by reason of what is described to us 
as the " guileless innocence " of Our Lady Artist (by М. Hervé), 
the subject of the picture. 


Continental Competitive Prices.— The following letter 
from an importer at Madeira appeared in The Times, under the 
title Prices and Unemployment” :— 

“In the ordinary course of business I had to buy 50 tons of 
quicklime and 10 tons of hoop iron. I received the following 
prices from England and Belgium :—Hoop iron, f.o.b. Antwerp, 
£19 10s. per ton; Liverpool, £28 58. per ton; lime, f.o,b. Antwerp, 
£4 per ton; Liverpool, £6 178. 6d. per ton. The difference in 
price against the British manufactucer was 47 per cent. and 70 per 
cent, respectively. Naturally, orders went to Belgium. Should 
such vast differences continue, exports from Great Britain must 
decrease and unemployment increase. Harry HINTON.” 


United States Exports. Attention is drawn by a special 
correspondent of The Times Trade Supplement in New York to the 
Foreign Trade Financing Corporation, which is being organised by 
a Committee under the auspices of the American Bankers’ Associa- 
tion, U.S. Chamber of Commerce, and the National Foreign Trade 
Council. Its purpose is to enable foreigners to buy American 
products by financing exportation. The corporation is to have a 
capital stock of $100,0C0,000 and powers to issue debentures up to 
$1,000,000,000. Producers cannot sell on a long-term payment 
basis, and Europe, the principal market, cannot buy on a short- 
term basis. The Corporation will, therefore, provide for the exten- 
sion of credit, but only to countries where there is a stable 
Government and where there is an assurance of intelligent purpose.“ 
A campaign of education on the value and responsibilities of 
foreign trade will be inaugurated through every possible channel. 


For Saie.— By direction of the Disposal Board, Ministry 
of Munitions, Messrs. Edwards, Son & Big wood will sell by auction 
on February 24th and 25th at Н.М. Cartridge Factory No. 3, 
Blackpole, near Worcester, а quantity of machine tools, electrical 
and other plant ; Assets Auctions Co., Ltd., will sell by &uction at 
Shepherd's Bush, on February 15th, a quantity of electrical goods 
and stores. For particulars, see our advertisement pages to-day. 


Foreign Trade.—January FrauRHE.— The following 
are the values of imports and exports of electrical goods and 
machinery in January :— 


Ja nuary, 
1921. Inc. or dec. 

IMPORTS. : £ & 
Electrical goods, &0. eee .. 242,643 + 164,774 
Machinery ... ж ees . . 1,559,615 + 45,939 . 
Electrical machinery... 111,001 + 2,000 

EXPORTS. 
Electrical goods, &o. T . . 1,294,898 + 604,504 
Machinery ... ove wee ... 8,660,264 + 4,326.890 
Electrical machinery  ... wee 445,132 + 271,206 

RE-EX PORTS. 

Electrical goods, &о. evo ^ ace 30,498 + 18,896 
Machinery ... гав T * 133,432 + 52,410 
Electrical machinery  ... n 8,600 + 6,680 


Ediswao Girl Footballers,—The Girls’ Football Team 
of the Ediswan Electric Co., Ltd., played their first away match on 
February 3rd, their opponents being a team of girls from J. Lyons 
4nd Co., Ltd. Although defeated by 5—0, the Ediswan girla were 
not disgraced, the general run of the play being in the r favour. 
p fixtures include matches with girls’ teams from Eley's, the 

E. C., хе. 


Industrial Efficiency. A number of cor ferences, in 
some of which the Industrial League and Council has co-operated 
with the Higher Production Council. are to be held in connection 
with the Daily Muil Efficiency Exhibition at Olympia. The 
subjects include: February 12th, “Commercial Education"; 
February ]4th, " Fatigue Elimination ; February 21st, ` Scientific 
Management"; February 22nd, Industrial Co-operation“; 
February 231d, Prcduction and Unemployment.” 


Franco-American Enterprise in Spain.— It is announced 
that the French Thomson- Houston Co., in conjunction with the 
United States General Electric Co., is forming the Société 
Iberique de Constructions Electriques of Bilbao, with a ehare 
capital of 20.000.000 pesetas, for the construction of electrical 


apparatus. One-third of the capital is to be subscribed by the two 
founder companies, 


Low-Voltage Appllances.— THR ELECTRIC HEATING Co., 
of George Street, Croydon, po‘nts out that the greater use which is 
now being made of small lighting sets for country houses, 
farms, &c., has created a demand for apparatus suitable for low 
voltages—30 to 60 V—common with that class of lighting. A 
considerable volume of business has therefore fallen to the com- 
pany, owing to its having immediately set itself to cater for this 
business, and its Elect " irons are eminently suited for this low- 
voltage work, by reason of the construction lending itself to low 
loading, which is important when the margin of surplus load is 
small These irons are of the type which has just successfully 
borne the ordeal of a very severe test, and are made in mass pro- 
duction, 40,000 always being in stock and progress. 


The Manufacture of X-Ray Apparatus.—In order to 
reduce costa and to increase the efficiency of their X-ray and 
electro-medical apparatus, MkssRs. X-Rays, LTD., bave made 
arrangements with the Cox-CAVENDISH ELECTRICAL CO., LTD., 
whereby all the X-ray apparatus required by the latter firm in 
future will be manufactured throughout at the first-mentioned 
firm's works at Queen's Park, W., and on the other hand, the 
accessory appliances and electro-medical apparatus will be made at 
the Cox-Cavendish Co.'s factory at Willesden. This combination 
of interests is expected to result in the design of X-ray outfits being 
considerably improved. Messrs. X-Rays, Ltd., possess а well- 
equipped research laboratory, and are in a position to supply trans- 
formers and coils of unique design. 


Foreign Trade Catalognes.—The Exhibition Division 
of the Department of Overseas Trade has issued an index of 
foreign trade catalogues available in the Department. The collection 
contains 15,000 trade catalogues of German, Austrian, United 
States of America, Italian, Belgium, Canadian, Swiss, Danish, 
French, Japanese, Dutch, Polish, Swedish, Norwegian, Portuguese, 
Spanish, and Finnish firms. The catalogues may be examined by 
United Kingdom manufacturers in the library of the Foreign 
Samples Section at 7-11, Old Bailey, E С. 4, or copies will be sent out 
on loan to manufacturers in the provinces who may desire to inspect 
them. During the year 1920, 6,482 catalogues were borrowed by 
506 firms, the total number borrowed since the inauguration of 
thelibrary being 28,000. It is hoped that the facilities provided 
by this library will be fully utilised by manufacturing firms in 
the United Kinzdom. | 


E.D.A. Activities.—The Electrical Development Associa- 
tion has just published a booklet (E.D.A., 9s. 3d.), entitled The 
Power Behind the Home.” This illustrates and describes very 
fully the houses erected and equipped by the Newcastle-on-Tyne 
Electric Supply Co., at Billingham, Stockton-on-Tees, The photo- 
graphs of the house interiors seem to radiate cleanliness in every 
detail, and are an admirable testimony to the health-preserving 
qualities of electricity in the home. The booklet also gives views 
of some houses erected by the Hammersmith Borough Council, 
where the wiring has been carried out in a very effective manner. 


The Cost of Llving.— The most prevalent evil of the 
day is exaggeration,” writes Mr. Н. G. Williams, M. Sc., M. Eng., 
A. M. I. C. E., in the January issue of the Industrial League and Council 
Journal, in his article on the industrial situation, "and," he pro- 
ceeds, at the moment it is devoting itself to the unemployment 
problem. If care is not exercieed by the more thoughtful members 
of all parties, quack remedies will be applicd, which will do more 
harm than good.” Commenting on the variation in the index 
figures on the cost of living, he says: — These figures bear out the 
prediction I have been making during the last six months, ever 
since wholesale prices started to drop. Retail pricea always 
follow (both up and down) about six months after wholesale prices. 
The latter have fallen one-third in the last six or seven months, but as 
wages have not fallen, but, on the contrary, risen, the same fall can- 
not be expected in the retail prices of finished goods. By May, 1921, 
however, retail prices should be about a fifth lower than they were 
on November Ist last, i.e., the index number of the cost of living 
should then be about 220, implying а cost of living 120 per cent. 
above pre-war level. I venture to predict that by the end of this 
summer the level will have fallen to about double pre-war, and 
that thereafter world prices will fall slowly and steadily over 
probably a quarter of a century, when they may again reach 
pre-war levels.“ 

With a led. increase in gas over a large metropolitan district, 
with rates increasing, and with talk of a rise in certain coal prices 
following de-control, one feels inclined to wait until May to ste 
whether even the above prediction is not an exaggeration. 


A B.T.H. Dinner.— On Saturday last the Switchboard 
Assembly Department of the BRITISH THOMSON: Houston Co., LTD., 
Willesden, held their first dinner and concert in the works canteen. 
which was transtormed for the occasion. Mr. P. E. Leggett, 
foreman of the department, presided. Messre. F. A. Sumpter, J. W. 
Pepper, and W. Ried acted as entertainment committee. The 
artistes were a'l members of the department. The toasts were as 
follows :—' The King," by the chairman; The Chairman," by 
Mr. К. A. Sumpter; " The Visitors,’ by Mr. R. D. Crisp. responded 
to by Mr. A. W. Viney, assistant works superintendent. 


German Electrical Activity im Chile.— Accordirg to 
Commerce Reports & Chilian branch of Siemens-Schuckert has 
received from Germany 72 tons of electrical goods. The consign- 


ment is said to be composed of appliances for household use, or for 
light manufacturing. 
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Socials.— Mr. Robson (of Robson & Coleman, elec- 
trical engineers, Newcastle-upon-Tyne) entertained hia employés 
and their wives at the Banqueting Hall, Jesmond Dene, on Friday 
evening last. Guests numbering about 150 were received by Mr. 
and Mra and Miss Robson. The proceedings began with a whist 
drive, after which supper waa served, and a concert and dance 
lasted until 1 am. Mrs, Robson presented prizes to successful 
whist players, after which Mr. E. L. Wilson was presented with a 
gold watch by Mr. Robson, on having completed 21 years with the 
firm; he is the third employé on the present staff to receive this 
token of appreciation, The M.C.’s were Messrs. A. S. Lowrey, 
C. McCulloch, J. Graham, and A. S. Hobson, the last-named acting 
as secretary. 

The annual concert of the Bradford Corporation Tramwaymen's 
Club took place on February 2nd, at St. George's Hall. 

The first social in connection with Dick, Kerr's Boys’ Club was 
held in the Canteen Theatre, Preston, on February 3rd. The 
visitors included Mr. Livingstone (works manager) and Mr. Player 
(superintendent of the commercial staffs). Captain Faulkner 
(welfare master) and Captain Warburton acted as M.C.'s. 


British Engineering Industry.— The January number of 
the Bulletin of the British Engineers’ Association contains Some 
New Year Thoughts on the Engineering Industry” from the pen 
of Mr. D. A. Bremner, the Director of the Association. He says 
that British engineering industry is bearing its share of the 
universal burden of trouble and anxiety, but it would be absurd to 
indulge doubts as to its ability to survive the ordeal. If the engi- 
neering industry cannot readjust itself to the new conditions and 
triumph over the difficulties left in the wake of the war, then our 
other industries are long past praying for. He remarks that the 
preservation of our great engineering industry is a vital necessity, 
not only for Britain's own survival as a civilised Power, but for 
the recovery of the world at large. The resources of the industry 
are essential to our national defence. The situation may be bad, 
but where is it better? Relatively our position is good, and holds 
the promise of future favourable development beyond the hopes of 
most other countries." The times call for strong sanguine men 
with large hearts, clear brains, and big ideas. There are many 
such born captains in the engineering industry, and it is high time 
that their trumpet call drowned the vapourings of the crazy and 
the croakings of the poor in spirit.“ It is again pointed out that the 
future prosperity of the engineering industry, and the welfare of 
all engaged in it, will depend on its ability to enter into firm con- 
tracts, to deliver the goods within a reasonable time at a price 
which the consumer is able and willing to pay. Recent demon- 
atrations of his power have given us a wholesome reminder that 
the consumer is the final arbiter of industrial fate. “Failure to 
satisfy his requirements spells ruin.” The same issue of the Bulletin 
contains a contribution on Engineering Industry aud Export 
Trade,” in which there are given comparative statistics for the 
years 1913-1920, on the basis cf equivalent values in those years. 


German Machinery Prices Redaced.—A Berlin Exchange 
dispatch, dated February lat, in the Financier, says :—' The Price 
Bureau of the German Electrotechnical Industry has reduced the 
prices of all electrical machines by 10 per cent. This is the third 
price cut since maximum prices were reached last year. Prices 
are now 30 per cent. lower than then." 


The British Empire Exhibition.— The site for the 
British Empire Exhibition, to be held in London in 1923, with the 
King a8 patron, may be decided within the next four or five weeks. 
Five or six alternative centres are under consideration. The 
exhibition will probably cover an area of between 100 and 300 
zores, and will be near one or two tube railways. The scheme 
initiated by Lord Strathcona in 1913 was revised shortly after the 
armistice, and the Government was approached by two independent 
Organisations, the British Dominions Exhibition, Ltd., and the 
London Great Exhibition, which agrecd in July, 1919, to amalgamate, 
The Government has agreed to guarantee £100,000 if other guaran- 
lees totalling not leas than £500,000 are obtained,— Hrening News. 


Au Electric Iron Smelter.—An electric iron smelting 
Plant is being built in Ribeiro Preto, Province of Sao Paulo, Brazil, 
by the Companhia Electrica Metallurgica Brazileira. The con- 
struction will atart as soon as the American contractors get their 
engineers on the ground. The plant will be 75 miles from the 


mines of iron ore in the Province of Minas Geraes.— Iron and Steel 
Trades Journal. 


Swedish Import Dntles.—As a counterstroke to the 
recent application made to the Swedish Government by the 
Association of Electrical Industry for the import duties on electrical 
machinery to be trebled, the Economic Association of Electricity 
Supply Works has asked the Government not to grant the request. 
tis tuggested that the question of the need of protection should 

examined for each group of products separate!y, but that 


any increase in the duties would not be adapted to reduce the costs 
of production of electricity. 


German Dumping in Denmark.—In spite of extensive 
dumping of German goods in Denmark, as the result of the low 
value of the mark, the Danish Government has declined to prohibit 
imports or take measures likely to impede a fall in prices, but has 


undertaken to alleviate the position by reducing railway tariffs, 
&c.— The Times, 


Correction, — In the advertisement of the DIESEL 
3 AND REPAIRS Co., LTD., appearing on p. 64 of our 


dvertisement Supplement in this issue, by a printer’s error the 
Word Hand appears instead of Land, in the second line. 


LIGHTING AND POWER NOTES. 


Ballymoney (Со. Antrim). —ELECTRICITY SCHEME CoM- 
PLETED.—An electrio lighting and power scheme has just been 
suoceasfully completed for the town by the Ballymoney Gas Co, a 
private concern, which formed another company with a capital of 
£10,000, the greater part of which was aubscribed by inhabitants. 


Belfast.— Position OF UNDERTAKING.— At the monthly 
meeting of the Corporation, Sir James Johnston, in moving the 
adoption of the minutes of the Electricity Committee, said that the 
council in committee had decided to approach Mesars. Harland and 
Wolff. Ltd., with a view to obtaining facilities for extending the tem- 
porary power house and the installation of additional plant to meet 
the requirements of the winter of 1921-22. Matters of grave impor- 
tance would have to be faced. The installation of a 6,000-kW 
machine at the temporary station was necessary. That would 
cause a dead loss of between £12,000 and £15,000, but on the other 
hand, they would not have a breakdown in the supply. They were 
already committed to an expenditure of £640,000, and it was said 
that the increased cost of production would mean another £200,000, 
and there was a possibility of an additional £350,000 being needed 
for the requirements of 1921-22. A resolution was passed asking 


the Electricity Commissioners to sanction an immediate loan of 
£241,000. | 


Birkenhead, — New  Sup-SrATIONS.— The  Electricit 
Committee has decided to proceed with the erection of electrical 
sub-stations at Beaufort Road and Marshall Street. 


Birmingham. — FINANCIAL Position. — At a recent 
meeting of the Birmingham Chamber of Commerce, the chairman 
of the Corporation Electric Supply Committee (Councillor 
Beale) attended to explain the position of the Corporation 
with regard to the lack of funds for electricity works extensions. 
Councillor Beale stated that the whole of the lighting, amall power 
supplies and tramways only represented 25 per cent. of the output of 
the electricity works, the rest waa taken by manufacturers. The 
waiting lists of the department contained applications for supplies 
amounting in the aggregate to 45,000 h.p. It had been suggested 
by Mr. George Cadbury that ав the Corporation had difficulties in 
raising funds, the manufacturers who required additional power 
should join in subscribing the necessary amount at the usual rate 
of interest. Mr. Beale said that if a million pounds was forth- 
coming, the department would be able to satiefy all demanda 
Some doubts were expressed by the meeting as to the probability of 
traders being willing to lend money to the Corporation at 6 per 
cent. when they could not borrow it on such low terms, and they 
would also require a much stricter control over the funds sub- 
scribed than the Corporation was prepared to give them. 

MODIFIED SCHEME SANCTIONED.—The modified scheme of 
extensions at the Nechells station, involving an expenditure of 
£170,000, has been sanctioned by the City Counoil. 


Blackborn.—EXTENSIoNS.—At a recent meeting of the 
Town Council, it was reported that the Electricity Committee had 
decided, in accordance with Sec. 2 of the Electricity Supply Act, 
1919, to apply to the Electricity Commissionera for sanction to 
extend the new electricity generating station at Whitebirk, by the 
provision of a second generator and auxiliary plant and buildings, 
as authorised by the Council. 


Colchester.— PREPAYMENT METERS ABANDONED.—The 
Electricity Committee recommends that the use of prepayment 


meters on consumers’ premises be abolished. It is estimated that 
the change can be effected in six weeks. 


Cork.—Waces DisPUTE.—Owing to a wages dispute 
between the Cork Electric Tramways and Lighting Co. and its 
employés, supplies have been seriously curtailed, and the tramways 
have ceased running. The Corporation has appointed a Committee 
to approach both sides with a view to settlement. 


Darwen.— Loan SancTionED.—The Electricity Commis- 


sioners have sanctioned a lcan of £11,674 for the purpose of 
extending the electricity undertaking. 


Derby.— ADDITIONAL 1,0AN.—A proposal of the Elec- 
tricity Committee to apply for powers to borrow an additional 
£10,0C0 for extensions, was objected to on the ground that if the 
work was to be carried out by direct labour, this amount would 
not be necessary. The application was approved by a small 
majority, 

Dover.— SUPPLY SCHEME ABANDONED.—Owing to the 
high cost of cables and transformers, the Town Council has decided 
tbat it cannot give a supply of electricity in bulk to the Deal Gas 
and Electricity Co., which had offered to accept a supply of single- 
phase current. A scheme of free wiring for houses on the hire- 
purchase system is to be drawn up for consideration. 


Doblin.—ADDITIONAL Loan.—The Electricity Supply 
Committee has asked the Corporation to apply for sanction to 
borrow £75,766 to cover over-exper diture in ccnnection with plant 


_ extensions, which have been carried out in stages sir ce 1918. The 


excess is composed of the following items :— Boilers and accessories, 
£7,944 ; 5,000-kW turbo-alternator, £25,024; North Wall tunnel, 
£35,000; North Wall sub-station and cables, 47.798. The main 
cause of the over expenditure has been the continued r'se in the 
cost of Jabour and materials. 
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Dondalk.—Parick or EwERGYv.— Mr. Spalding, the 
electrical engineer. in replying to adverse oriticisms on the 
management of the electricity undertaking, states that never 
since 1912 has the undertaking imposed a charge upon the 
rates. Although the price of gas in the town had been doubled, 
electricity charges had been increased only by 66 per cent. 


Faversham.—Loaw.—The Town Council has applied 


for a loan of £17,000 for additional plant, and for extensions to the 
electricity works. 


Hereford.—LoaN SaANcrioxED.—The Town Council has 
received sanction to borrow £19.857 for the purpose of extending 


the supply of elec:ricity in the Leominster, Weobley, and Kington 
areas. 


Horbury (Yorks.).—PRoposreD ELECTRICITY SuPPLY.— 
At the District Counou meeting, last week. a letter was received 
from the Electrical Distribution of Yorkshire, Ltd, stating that 
application had been made to the Electricity Commissioners for 
immediate consent to the company's proceeding with works for the 
supply of electricity under the Horbury Electric Lighting Order of 
1915. The Council decided to support the application. 


likley.—BuLk SuPPLY.—AÀt a meeting of the Council, 
oorrespondence was submitted from Keighley Corporation embody- 
ing terms under which Keighley is prepared to give & bulk supply 
tollkley. The Clerk was inatructed to communicate with the 
Electricity Commissioners upon the subject, and a deputation was 
appointed to meet the Commissionei8. 


Leeds.— Loan SANCTIONED.— The Electricity Committee 


has received sanction to borrow a further sum of £110,000 for 
electricity extensions. 


Llacoln.—LOAN.— The Corporation is applying for 
sanction to an additional loan of £62,475 for electricity purposes, 
and at the same time the Commissioners are being asked to consider 
an extension of the time for repayment. 


Liverpool.—YEkAR's WoRKING.—The accounts of the 
Oorporation Electricity Supply Department for the year ended 
December 31st last, show a total revenue from all sources of 
£885,263. and working expenses amounting to £642,795, leaving a 
gross profit of £242,468. This was allocated as follows :—Interest, 
£82,082; sinking fund, £70,782 ; renewal fund, £39,604 ; and con- 
tribution to general rate, £50,000. The sinking fund now stands 
at £558,608, and the renewal fund at 22,431. 


Ludlow.—PsRoroseD Price INCREASE.—In connection 
with the Electric Light Co.'s application for permission to make 
increased charges, the Town Council has decided to forward a 
resolution to the Ministry of Transport objecting to the proposal, 


and lodging a complaint as to the service and lighting in the 
town, 


Manchester. — Mams Extensione.—The Electricity 


Committee has approved alarge number of mains extensions, at an 
estimated cost of £100,000. 


Marsden.— PROPOSED SUPPLY FROM HUDDERSFIELD.— 
At a special meeting, last week, the District Council, after hearing 
a deputation from Huddersfield Corporation, agreed to support the 
Corporation's application to the Commissioners for power to supply 
electricity for lighting and power to Marsden. 


Newton Abbot.— OPTION oF PUBOCHASE.—Àt a con- 
ference between representatives of the Torquay and Newton Abbot 
vouncils, the question of erecting & large generating station upon 
a site near the Teign was again discussed. It was stated that the 
proposed station would oost about £200,000, and the difficulty of 
raising funds was emphasised. The Newton Abbot representatives 
stated that they were in a peculiar position. Under the agree- 
ment by which permission was given to the Urban Electrio Supply 
Co. to serve the town, the Council had the option of purchasing the 
undertaking at the end of each period of seven years. The second 
period was now almost due. It is understood that the company 
requires approximately £70,000 for its undertaking. 


Otley.— ELECTRICITY Distaict.—The District Council 
recently complained to the Leeds Corporation against the apparent 
fact that the town was not included in the first extensions under 
the new West Riding electricity scheme prepared by the Leeds 
Corporation. А reply was received last week from Leeds, pointing 
out that the Leeds scheme dealt with generation and main trans- 
mission only, and not with distribution, and that any special 
facilities which Otley might have in the latter matter would not 
be interfered with by the scheme. The Electrical Distribution of 
Yorkshire, Ltd., has a provisional order for the Otley district, and 
the Leede Town Clerk stated that not only will that company have 
& representative on the proposed electrical authority, but that there 
is nothing in the scheme to interfere with the Otley Council's 
arrangements with the company. 


Palestine.—JORDAN HYDRO- ELECTRIC ScHEME.— Опе 
of the first schemes to be taken in hand after the Palestine 
mandate has been registered, will be a Jordan hydro-electric 
enterprise which will require two millions sterling ; Dr. Weizmann 
is proceeding to America to carry on a campaign for this object.— 
Reuter, 


Rochdale. — DI8TRIBUTION ок Ворк SuPPLY.— The 
Town Council has approved of the proposed borrowing of £106,000 
for the necessary plant, mains, kc connected with the distribu- 


tion of the bulk supply of electricity being obtained from the 
Lancashire Electric Power Co. The amount is made up as 
follows :—Power station (plant, switchgear, and buildings), 
£35,458; mains extensions (conduits and feeders), 451,379; 
service extensions (services, transformers, and sub-station equip- 
ment), 4 19,307. 


Tain. — PROPOSED Evectaiciry SUPPLY. — The Town 


Council has referred to & Committee & proposal to establish 
electricity works in the town. 


The Gramplan Scheme. — OBJECTIONS. — Thirty-eight 
objections to the propoeals of the promoters of the Grampian Elec- 
tricity Supply Scheme have been lodged ; thetime allowed elapsed on 
Jan. 28th. Among the objectors are a number of local authorities, 
chief among which are the Glasgow, Dundee, and Perth Corporations. 
The list also includes the Highland and Caledonian Railway Com- 
panies, as well as a number of trustees and private individuals. 

At a meeting of the Dundee Town Council, on February 3rd, a 
letter was read from the Hydro-Eiectric Development Co., the 
promoter of the Grampian Electricity Supply Order, to which the 
Council objects. suggesting an interview with its chairman, 
Sir Henry Babbington Smith, and it was decided, after opposition, 
that the whole Council should see him. 


Todmordes.— BULK SuPPLY.—Cabling was completed 
last week at Mytholmroyd for the supply of electricity in bulk 
to the Todmorden Corporation from the Thornhill works of 
the Yorkshire Electric Power Oo. During the week-end the instal- 
lation was tested, with a view to the operation of the new supply, 
and the closing of the Corporation's generating plant practically 
immediately. 


Torquay.—ARBITRATOR’3 AWARD.—The  arbitrator's 
award in the dispute between the Town Council and the Tramway 
Oo. regarding the price of power has been received. The cost at 
present is lid. per unit, and in consequence of the greatly increased 
price of coal, &c., the local authority asked for 34d. per unit. The 
award allows 1d. increase per unit, or 28d. up to half a million unita, 
and after that 24d. per unit. The award is retrospective to April last. 
It is based on the price of coal at 56s. per ton, and in the event of 
a fall in price, there is to be a revision of the charge. 


United States. — WATER- POWER CONCESSTONS.— The 
Electrical World states that up to December 30th last, the Federal 
Power Commission had received applications for 137 water-power 
concessions, representing in the aggregate 12,901,131 h.p. net. The 
largest scheme is that of the Southern California Edison Oo. which 
aims at developing 5,072,500 h.p. The Louisville Power Corpora- 
tion, New York, is applying for power to develop 600,000 h.p., and 
there are 17 other applications for schemes above 100,000 h.p. 


Walton-on-the-Naze.—PURCHASE OF UNDERTAKING.— 
The Urban District Council has entered into a provisional con- 


tract for the purchase of the electric lighting undertaking at a cost 
of £5,500. 


West Bromwich.—ExTENsIONS.— The Electricity Com- 
mittee recently submitted to the Town Council a scheme of 
extensions to cope with the enormously increased demand fer 


electricity. The scheme was approved, and sanction is to be sought 
to а loan of £67,000. 


West Ham.—ELECTRICITY FOR HOUSES.— At a recent 
meeting of the Town Council. the Works Committee announced 
that it had decided to recommend the installation of gas for 
lighting and heating. Oouncillor Thompson mentioned the recent 
increase in the price of gas, and moved an amendment asking the 
borough electrical engineer to install electricity. The amendment 
was carried. 


.Woodstock,—SuPPLY Company FOoRMED.—AÀn electric 
light and power company has been formed for the purpose of 
supplying electricity to the borough, and the Corporation has 
leased premises to the company for an electricity works. 


Worksop.—Loan.—The Town Clerk’s request for the 
passage of a formal resolution to ask sanction to a loan of £42.214 
for the carrying out of a number of electricity extensions, including 
the taking of a bulk supply from the Wigan Coal and Iron Co., has 
been granted. 


TRAMWAY AND RAILWAY NOTES. 


Bath.—ELROrRIO VEHIcLES.—A Committee appointed 
to report upon the question of electric vehicles for refuse collection 
and other purposes, states that it has visited various works, and 
haa seen the vehicles in operation. It is thought that the substi- 
tution of these for the present horse-haulage aystem will result in 
an annual saving of about £245. The Committee, therefore, 
recommends that four 2-ton vehicles be purchased for the collection 
of refuse, and one of a similar capacity for general haulage. The 
amount required for the purchase of these and the provision of & 
garage and charging plant, &c., is estimated at £7,945, for which а 
loan will have to be raised with the sanction of the Ministry of 
Health, The matter is to receive further consideration. 
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Bingley.—CALL ков ExTENBIONR.— Bradford Tramways 
Committee has received a letter from the Bingley District Council, 
stating that the requisite widening of the main road from the 
present Crosaflatta tramway terminus to the Bingley boundary, 
near Morton, has been completed, and calling upon the Bradford 
Corporation, which runs tramcars to Bingley, to proceed with the 
promised tramway extension. The letter mentions that the 
period allowed by the Ministry of Transport for the completion of 
the tramway has been extended to February 7th, 1922. The 
Bradford Committee has decided that in the light of present 
economic conditions,” the Bingley Council be asked to defer the 
call for the extension until conditions are more favourable. 


Bradford.—AcciDENTs.—On February 8rd two tramway 
accidents occurred on the Bradford Oorporation system, both in 
dense fog. The one, in the morning, was a collision in Manning- 
ham Lane, between a car and a brewer's dray which was drawn 
across the track. The tramoar driver applied his brakes, but the 
impact was unavoidable. The driver, although seriously injured 
in the leg, which necessitated treatment later at the Infirmary, 
made use of the electric brake, which resulted in the car commencing 
to run backwards, but, though dazed and in pain, he had sufficient 
presence of mind to out off the power, thus avoiding another 
probable collision with a car following behind. 

The other accident, late at night, was much more serious. 
A car proceediug to Thackley. well laden with passengers, left the 
metals at the points at Five Lane Ends, and, careering from side 
to side of the road, it finally ran into a wall and overturned. 
About 80 passengers were hurt, and 10 were removed to the 
Infirmary. It was found necessary to detain only three. The 
driver of the car, though badly shaken, was not actually injured. 
In a subsequent interview, the motorman said he was unable to 
explain what threw the car off the lines, but the fog made him 
lose his exact bearings, and he thought he was at the top of the 
hill instead of being down beyond the points. The car was 
moving at from 8 to 10 miles an hour. Mr. T. Stirk, tramway 
trafic manager, declared that at the moment the accident was 
inexplicable, neither the fog nor the points being, apparently, 
sufficient to account for the happening. 


Cheadle and Gatley — Tramway Reparrs.—The Council 


has decided to give one month's notice to the Stockport Uorporation 
respecting repairs to the tramways in its area, in default of which 
the matter is to be immediately reported to the Ministry of 
Transport. 


Doncaster.—Loax.— The Corporation is applying for 
sanction to borrow £12,000 for the doubling of the existing tram- 
МЕД track on the Balby route from Cleveland Street to beyond Balby 

ridge. 

Dudley ~—Fare InokEase.—Increased fares came into 
operation on the system of the Dudley, Stourbridge and Distriot 
Electric Traction Co. on February 5th. Except on the lines where 
the Id. minimum prevails the minimum fare for the first stage is 
raised from 140. to 2d., and the charges for some other distances 
are alightly increased. | 


Glasgow. — New GENERATING PLANT. — The question 
whether the tramway department should generate ite own elec- 
tricity or receive it from the electricity department was recently 
raised at a meeting of the Corporation. The Tramway Committee 
submitted a proposal to purchase a new 10,000-kW turbo-generator 
set for the Pinkston power station, which has supplied the tram- 
way insi for 17 years in addition to selling its surplus to the 
electricity department. The cost of the new plant is estimated at 
£100,000, but the general manager of the tramways states that a 
supply from the electricity department would be more expensive 
in the long run. The installation has been sanctioned by the 
Electricity Commissioners, but the electricity department has 
suggested a five years’ supply agreement as an alternative. . 


Huddersfield, —Unrronm Tramway Timm. — The new 
electrical clock system—by which the master olock on the tram- 
Way offices governs the whole of the clocks on the tramway 
|»ystem, receiving its own time daily by wireless from the Eiffel 
Tower—was formally inaugurated on February 3rd by the Mayor. 
It is expected that all the publio clocks in the town will be timed 
by this master clock. Mr. Sellars (chairman of the Tramway 
Committee) said that he understood that Huddersfield was the first 
municipality to adopt this system of standard time. 


Llandudno.—PROPOSED SALE or Company.—At the 
annual general meeting of the Great Orme Tramway Co., the. 
tan said that early in the year under review the Llandudno 
Council was approached by letter regarding the exercise of its 
option to purchase the system. The offer was described as a 
tempting” one, but beyond a formal acknowledgment of the 
„no action was taken. The next opportunity of acquiring the 
undertaking would ocour in 1926, but in the interval the directors 
he company would not refuse to open negotiations regarding 
matter, 


Middleton.—PURCHASE or UNDERTAKING.—The Town 
Council has decided to inform the Rochdale Corporation that it is 
not at present prepared to acoede to the latter's suggestion for 
a meeting to discuss the purchase of the undertaking of the 
Middleton Electric Traction Co. 


Nelson.— PuRcHA8SE or Pornts, &C.— At a recent 
meeting of the Town Council, Councillor Blakey failed to secure a 


onder to a reference back of the proposal to purchase new 


points and crossings for the tramways. He said the undertaking 


was already losing £15 a week, and if the wage application was 
granted, this would be increased to £40 a week. Ав prices were 
falling, he suggested postponing the purchase. 


Newcastle-upon-Tyne.— ELECTRIC VEHICLES.—A com- 
рапу has been formed in Newcastle under the name of Northern 
Electrio Vehicle Services, Ltd., with a capital of £100,000, for the 
purpose of selling, hiring, and arranging hire-purchases of electric 
vehicles. Manufacture is not to be undertaken. The concern is 
to be run in conjunction with the Newcastle-upon-Tyne Electric 
Supply Co., and the charging of the batteries of the vehioles will 
form & usefulload during slack periods. Garages and charging 
stations are to be established in various perte of the North-East 
Coast area, at which arrangements for boosting the battery 
charges will be made. The vehicles will be returned to a central 
station for charging. 


North Kent, —PROPOSED AMALGAMATION.— Owing to the 
losses in working incurred by the municipal tramway undertakings 
of Erith. Dartford, and Bexley, the Ministry of Transport has 
proposed amalgamation of the three systems. Sinoe a fire at the 
depot in 1916 the Dartford Council haa been without rolling stock, 
and has asked for a loan of £80,000 to reinstate the system. The 
three Councils concerned are being asked to send representatives to 
а conference on the subject. 


Sonthport.— ELECTRIC V&HIOLE.—The Corporation has 
decided to acquire a new electrical vehicle, at a cost of £478, com- 
plete, including batteries capable of drawing a load of 9 tons at the 
rate of four miles an hour, for use in connection with the removal 
of refuse from the Marine Lake, the Lagoon site, and the develop- 
ment of the foreshore generally. 


TELEGRAPH AND TELEPHONE NOTES. 


Cable Delays.— CABLE Users’ Сомміттек.— Тһе Post- 
master-General has decided to establish a permanent committee 
of users of the cable and wireless services to places abroad. The 
committee will be under the chairmanship of the Seoretary of the 
Post Office, and will include two representatives of the Press, and 
one each of the London Chamber of Commerce, the Association of 
British Chambers of Commerce, the Stock Exchange, the Baltic 
Exchange, and Lloyds. The cable and wireless companies will be 
invited to send representatives when it may be necessary to consult 
them. The committee will discuss improvements in the cable and 
wireless services.— Daily Mail. 

The Antwerp Chamber of Commerce has protested strongly 
against the seven to ten days’ delay on Antwerp cables to Brazil or 
the Argentine, says the Lrening News, It is plainly suggested that 
such cables are delayed in London, with consequent prejudice to 
Belgian trade interests. 


Cuba.—CABLRH DISPUTE. -A Cuban Presidential Decree 
has been issued suspending the concession to the Western Union 


‘Cable Oo. for connecting the Barbados cable with the Cuban coast. 


The reason given is that the Western Union Co. is alleged to have 
failed to fulfil a provision in the concession that the laying of the 
cable should be carried out under the inspection of, and in agreement 
with, the competent Cuban authorities. Heuter's Trade Service 
(Havana). 

Last September the Western Union Cable Co. had completed the 
laying of а cable from Barbados to within three miles of Miami, 
Florida, but the company was forbidden to land the cable there. 
It was announced in December that the cable would be tapped and 
& short length would be laid to & Cuban villaee near Havana, 
which would connect with the line to Key West, Florida. 


Italy.— WIRELESS TELEGRAPHY.— Direct wireless tele- 
graphio communication between Italy and Switzerland was 
inaugurated on December 20th for State, private, and Press 
messages. A similar service was established on December 25th 
between Rome and Sophia (Constantinople) and Bulgaria, The 
service which commenced on October 15th between Triest and 
Subiana, in Jugo-Slavia, has been interrupted, but steps are being 
taken by the Jugoslavian administration to restore it. Two 1'5-kW 
Marconi sets have been ordered in connection with the eatablish- 
ment of an auxiliary telegraph service between the Italian main- 
land and the island of Sardinia. The equipment, we are informed, 
" will transmit voice messages, which are written in shorthand on 
reception, at an average speed of 100 words per minute." 


Netherlands. — TELEPHONIC COMMUNICATION WITH 
ENGLAND.—In reply to the request of the Rotterdam Chamter о? 
Commerce that arrangements might be made for direct telephonic 
communication between the Netherlands and England, for the 
mutual commercial benefit of both parties, the Netherlands 
Minister of Commerce replied that the delay was caused by the 
action of tne British Government, which was using the telephone 
cable for other purposes. Nor was there any immediate hope of 
the cable becoming available.— The Times. 


Post Office Workers.—STRIKE POLICY ABANDONED.— 
The Metropolitan Districts Branch of the Union of Post Office 
Workers, consisting of counter, telegraph, and telephone employés, 
on January 2nd rescinded the strike policy decision of the last 
conference, The resolution stated that the conference, realising 
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that the Union had to choose between the abandonment of the 


strike policy and the loss of 40,000 or more workera, decides that 
it could not afford the latter alternative." 


Wireless Telegraph Services,—In view of the insti- 
tution of several wireless telegraph services with the Continent, 
auxiliary to and at the same rates as those for the ordinary cable 
services, the Postmaster-General notifies that he reserves the right 
to use these services for urgent. ordinary, or Press telegrams, 


except in cases where the senders mark the original forms 
` by wire." 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph indicates 


the issue of the ELECTRICAL. REVIEW in which the “ Official 
Notice" appeared.) 


OPEN. 


Aberdare.— March 4th. Urban District Council Elec- 


tricity and Tramways Department. Stores for one year, including 
cable, meters, lampe, kc. (See this issue ) 


Aberdeen.—February 21st. Corporation Waterworks 
Department. Electrically-driven pumping machinery. Specifica- 
tions, £5 (returnable), from Water Engineers Office, 414, Union 
Street, Aberdeen. 


Australla.— MELBOURNE.— March 2nd and 9th. Vic- 
torian Railways. Reactances and condensers (for power signalling), 
electric crabs and equipment for cranes.* 

SvpNEY.—March 21st. P.M.G.'s Department. Telephone and 
telegraph apparatus, testing instruments and switchboard parta, 
Schedule 814. (January 25th.) 


PERTH, W.A.—April 5th.  P.M.G.s Department. Accumu- 
lators, &c., for Eucla, W.A. (January 28th.) 


BRISBANE.— March 30th. P.M.G.s Department. Switchboard 
apparatus and parta." : 


Belfast. — February 26th. Tramways Committee. 


—Tramway stores, including electrical accessories, cable, lampe, 
carbon brushes, &с. (January 28th.) 


Belgium. — February 17th. Municipal authorities of 
Schaerb.ek.lez Bruxelles. Supply of three static three-phase trans- 
formers. Particulars may be obtained from, and tenders are to be 
sent to, the Hotel Communal, Schaerbeek, Brussels, 


Buenos Alres.—March 21st. Department of Sanitary 


Works. Two groups of water turbines and generators with acces- 
sories, including switchboard and transformers.“ 


Doncaster,— February 1400, Wiring for electric lighting 


of 100 houses for Town Council. R. E. Ford, Housing Surveyor, 
3, Priory Place, Doncaster. 


Greece. —March 7th.—Municipal authorities of Rethy mo. 
Construction of an electricity generating station in the town. 


Leicester, — February 19th. Electricity Department. 
Two 10,000-kW, 3-phase turbo-generators, with condensing plant; 
also screens for straining condensing water. (February 4th.) 


London.— Н.М. Office of Works, February 21st. Supply 
of electric bell fittings for six months. (See this issue.) 


Mauchester.— February 15th. Tramways Committee. 


Tramway stores, including meters, cable, lamps, bells, insulators, &c. 
(January 28th.) 


New Zealand. — WELLINGTON. — March 18. Public 
Works Tender Board. Seven 4,000-kVA single-phase transformers, 
with accessories, for Lake Coleridge electric power scheme.“ 

March 5th. Government Railway Department. Two overhead 
travelling cranes." 

February 15th, Southland Electric Power Board. Bare copper, 
galvanised iron wire and jointing sleeves. Mr. A. W. Rodger, 
chairman of the Board, 54, Tavistock Square, W.C.1. 


Porismomh.— Electricity Supply Department. Three 
1500-kVA Scott connected transformer groupe, 3-phase. 6,000-V 
switchgear. (See this issue.) 


Salford. — February 14th. Tramways Committee. 


Twelve monthe' supply of miscellaneous stores. Particulars from 
General Manager, 32, Blackfriars Street. 


South Africa. — PRETORIA.— March 10th. Municipal 
Council. One 20-ton overhead crane, six boilers (350-lb. working 
pressure), three 3,000-kW steam turbo-generators with condensing 
plant, five 750-k W converters. Further particulars can be obtained 
from Mr. T. C. Wolley-Dod, general manager, electric lighting 
department. Specifications (five guineas) from the town clerk. 

February 16th. One 1,000-kW rotary converter with trans- 
formers and switchgear. * 

May 3rd. S. A. Railways and Harbours. Plant for the electri @- 
cation of the Cape Town-Simonstown and Durban and Pieter- 
maritzburg Railways. (See this iseue.) 


Spain,—Tenders have lately been invited by the muni- 


cipal authorities of Arroyo del Puerco (Province of Caceres) for the 
concession for the electric lighting of the town. 


March 17th. Spanish Ministry of Public Works. For the con- 
cession for the construction and working of an electric tramway 
a eller 3 rrr бариа de Llanera. Particulars may be 
ob'ained from, and tenders are to be sent La Direoci 
de Obras Publicas, Madrid. s ass 


April lat.. Junta de Obras del Pnerto de Alicante, Electrio orane 
of 30 tons capacity.— Heuter's Trade Service (Madrid). | 


Uruguay.— Monte Vipko.— March 29th. State Power 
House. Single and three-phase meters,* 

February 21st. State Power House. Electrical accessories, in- 
cluding plug fuses, branching blocks, cut-outs, keys and switchea,* 


* А copy of the specification, &o., can be consulted at the Depart- 
ment of Overseas Trade, 35, Old Queen Street, S. W. I. 


CLOSED. 


Birkenhead.— Electricity Committee. Accepted :— 
Supply of main cables, £3,078.—McInto:h Cable Co., Ltd. 


Bradford,— Electricity Committce :— 


One 800-kVA transformer.— Brush Electrical Engineering Co., Ltd. 
L. p. and e.h.p. cable.—British Insulated and Helsby Cables, Lid. 
Steel staircase at Valley Road Works.—W. Walker & Co., Ltd. 


London.—The English Electric and Siemens Supplies. 
Ltd., has received a contract from the London County Council for 
100,000 metal filament electric lampe. 

The tender of the same company has also been accepted by the 
Director of Army Contracts for metal filament lamps (vacuum 
and gaafilled types), covering approximately 100,000 tamps, 


Manchester.— Electricity Committee recommended :— 


ыо Ky motor converter for Knott Mill ‘sub-station.—Bruce Peebles and 
o., Lt 


Steelwork for boiler house.- Sir Wm. Arrol & Co., Ltd. 


New Zealand.— WELLINGTON, — Public Works Tender 


Board, in connection with the Waikaremoana power scheme :— 
Exciter set, £12,093.—Vickers (New Zealard), Ltd. 
Switchboard, 43, 414.—Tolley & Son. — Tenders. 


Warrington.—The Electricity and Tramways Committee 
has acc: pted the tender of the Anglo-Belgian Improvement Cor- 
poration for the supply of steel rails. The tender was £400 below 
any other. The proposal evoked sharp criticism, one councillor 
statiog that it was known that Belgium was producing very little 
steel, and that much of it came from Germany through Belgium. 
Sir Peter Peacock, the chairman of the Committee, stated, in 
reply, that they were compelled to accept this tender, not only 
because it was cheaper, but because they could obtain delivery 
almost immediately, whereas other firms could give no guarantee. 
The sooner the rails could be de:ivered, the sooner could local men 
bə set to work in laying them. On a vote being teken that the 
matter should be referred back for further consideration, the 
motion for the acceptance of the tender of the Anglo-Belgian 
company wa8 acoepted. 


SS RUPTURE orcum rers. | 


British 01l.— The production of oil at Hardstoft, Derby- 
shire, last year, waa 2,909 barrels, or 375 tons, according toa report 
issued by the Government Petroleum Department on February 
3rd. The total production from the well up to December 31st last 
was 4,575 barrels, or 590 tona. The oil was purchased by the 
Anglo-American Oil Co. at £22 10s. per ton. Gil in commercial 
quantity has been proved to exist at a depth of 3,077 ft. 


Report on Rallway Collision.—On November 23rd last 
a collis'on occurred between two steam locomotives, one of which 
wai drawing a paseenger train, at Fairfield Station (G. C. R.). 
Col. T. W. Pringle, in his report on the accident to the Ministry of 
Transport, states that the cause was wilful disobedience of rules 
and irregular conduct on the part of а signalman and a lineman в 
labourer, A system of track circuiting was in use, and to release 
a certain signal which was track-locked, the signalman asked the 
linemau's labourer to help him. The labourer therefore loosened 
the set screw, which held the cap at the bottom of the frame oon - 
taining the replacer magnet, and then screwed up the cap by hand. 
This raised the armature and the attached rod in the same way a 
if it had been lifted by the magnet. The valve admitting air from 
the main pipe was thereby closed and the lever freed, In oensuring 
the men responsible for the accident, Col. Pringle says: Where a 
device, such as track-circuiting with electrical locking, haa been 
installed, in order to detect vehicles which may be standing out of 
sight or forgotten, and to make it impossible for signal men in such 
conditions to give wrong signals, there can be no justification for 
evasion of the rules for obtaining a release of the electrical locking 
. . . It is clear that the precaution, in the way of seals, taken by 
the company to prevent tampering with the replacer cocks, must 
now be taken to prevent interference with the caps of the electro 

* pneumatic valves," 
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FORTHCOMING EVENTS. 


Blectro-Harmonic Society. — Friday, February lith. At the Great Hall, 
Cannon Street Hotel, Е.С. At8 p.m. Concert. Ladies’ night. 

Institute of Industrial Administratiom.—Friday, February 11th. 
Central Hall, Westminster. At 8 
trial Psychology,“ by Sir Lynden Macassey, K. B. E., K. O. 


Faraday Society and the Manchester Literary and Philosophical 
$ ty.—Friday, February llth. At 36, George Street, Manchester. At 
6.80 p.m. Lecture on ‘Studies in Capillarity," by Drs. A. Ferguson and 
P. E. Dowson. : 

Manchester Association of Engineers.—Friday, February 11th, Anniversary 

nner. 
sical Society of London. — Friday, February llth. At the Imperial 
College of Science, South Kensington, 8.W. At 5.15 p.m. Discussion on 
„Absolute Measurements of Electrieal Resistance and Instruments based 
on the Temperature Variation of Resistanoe.'' 


m and District Electric Club.—Saturday, February 12th. At the 
Grand Hotel, Celmore Row. А+ 7 pm. Paper on '* Rem‘niscences of the 
Test Bed," by Mr. J. A. McDonald. 


Institution of Post Office Electrical Eogineers (London Centre).— 
Monday, February lith. At 5.80 pm. At the Royal Society of Arts, John 
Street. Adelpbi, W. C. Paper on History of the Development of Ther- 
mionic Valves for Wireless Purposes,” by Mr. F. W. Davey. 


Institute of Cost and Works Accountents.—Wednesday, February 16th, 
At the Institute of Chartered Patent Agents, Staple lan Buildings, W. C. 
At7p.m. Lecture on Costing аз an Aid to Management," by Mr. V. H. 
Minton. 


Royal Society of Arts.—Wednesday, February 16th, At John Street, 
Adelphi, W. C. At8p.m. Paper on Pneumatic Elevators in Theory and 
Practice," by Dr. W. Cramp. 

lastitution of Electrical Engineers.—Thursday. February 17th. At the 
Institution of Civil Engineers, Great George Street, 8.W. At 6.30 p.m. 
Lecture on Magnetic Susceptibility of Low Order: Instrumentation, by 
Prof. E. Wilson. (Lecture I.) | 

Informal meeting. — Monday, February 14th, at the Institute of Patent 
Agents, Staple Inn Buildings, E. C. At 7 p. m. Discussion on Some Notes 
8 ш Design of a large Power Station." To be opened by Mr. J. R. 

wie. 
North-Eastern Centre.—Monday, February l4dth. At the Armstrong 

College, Newcastle-on-Tyne. At7.15 p.m. Paper on Temperature Limits 

of large Alternators,” by Mr. G. A. Juhlin, 


Association of Englacering and Shipbuilding Draughtsmen.—Thursday, 
February 17th. At Priory Street Higher Grade School, York. At 7.15 p.m. 
Paper on Modern Boiler House Operation,” by Mr. M. Cohen, 


Belfast Association of Engineers. — Thursday, February l'th. At the 
Municipal Technical Institute. At 6 45 p.m. Paper on “ l'he Generation 
and Distribution of Electrical Energy, by Mr. W. J. Girvan. 

Chemical Society.— Thursday, February 17th. At Burlington House, W. At 
8p.m. Ordinary scientiflc meeting. 


Roentgen;Society.— Thursday, February 17th. At University College, Gower 
Street, W. C. At 8.15 p.m. General meeting. 


ot Mechanical Engiueers. — Friday, February 18th. At the 
Institution, Storey's Gate, S. W. At 6 p.m. Annual general meeting. 
Paper on “ Desirability of Standardisation in the Testing of Welds,” by 
Mr. F. M. Farmer. 


junior Institution of Engineers.—Friday, February 18th. At 89, Victoria 
Street, В.У. Social evening. 


At the 
‚т. Address on Present Day Indus- 


NOTES. 


Gift to Hospital.—Messrs. Leyland Motors, Ltd., have 
presented Chorley Hospital with a complete electric lighting and 
power set, value £350, to be use] in connection with X-ray work. 


Recent Progress of the Metric System.—Nince the war 
the metric system has made notable progress in many countries 
which have not yet officially rendered ita use exclusive in trade, 
and a short summary of the movement has been issued by the 
Decimal Association in order that the trend of national executives 
in this matter may be noted. In view of the urgent need to expand 
our export trade, and of the fact that the majority of foreign 
countries prefer the metric units, this subject deserves careful con- 
sideration on the part of the Government, which should now 
abandon its attitude of passive permission of the metric units, and 
embark on a campaign of active encouragement. 

In Greece the weights and measures laws have been re-cast, and 
provision has been made for the administration of the new enact- 
ment passed last November, Attempts have been made in the past 
to introduce the metric system, but, аз in Turkey, they have not 
completely succeeded owing to the neglect of the administrative 
Measures necessary to ensure uniformity. 

The Chinese Government has shown its intention very clearly, 
and, as soon as it becomes possible, will standardise on the metric 
units; meanwhile, the metric system has come into excluiive use 
on the railways as from January lst last. 

It is reported ‘that a Bill has been introluced in the Japanese 
Diet having aa its object the exclusive use of the metric units, and 
in Siam legislation to the same effect has been passed, and is 
awaiting the neceisary administrative measures. 

A Bill has been introduced into both legislative Houses of the 
United States of America, with the obiect of making the metric 
unite exclusively legal in commerce after a period of 10 years; 
this Bill has very strong support, and the prospects of its 
passage in the near future are very hopeful, Should it become 
law, it will be increasingly difficult for us to regain our position 
in the South American and other metric markets. 

Ia the United Kingdom the Ordnance Survey Office aanounces 
that on all small-scale maps an alternative scale of kilometres and 
tenths will be printed, in addition to the scale of inches, and on all 
small-scale layer maps the metric heights will bs added to the 
nearest metre, 

It appears inevitable that the metric units will ultimately 
become the world standards of weights and measures ; it ia only a 


question of time, and the longer we delay, the more difficult and 


costly will be the transition, 


The E.P.E.A. Award.—"everal undertakings are still 
negotiating with the E.P.E.A. for modification of the award of the 
National Joint Board. 

A conference between Gloucester and the Association was to be 
held yesterdr y under the auspices of the Miaistry of Labour. 

Burnley, Darwen, Wallasey and other North-West Midlands 
undertakings are also conferring in the course of a few daya. 

The principal objections to the award arise out of the conditions 
of employment. In the case of Wallasey it is proposed to defer . 


payment until the report of a committee of inquiry into recent 
breakdowns is received. 


Educational. — Тһе annual examinations for a Faraday 
Scholarship of 50 guineas per annum, tenable for two years in 
college and one year in manufacturing works, and for a Maxwell 
Scholarship of 60 guineas per annum, tenable for one year in 
college and one year in works, will be held at Faraday House on 
April 12th, 13th and 14th. Exhibitions may alao be awarded to 
candidates who acquit themselves creditably in the above exami- 
nations, Particulara can be obtained from the Secretary, Faraday 
House, 62-70, Southampton Row, London, W.C. 1. 

Sir Robert Ho Tung has, according to the Daily Mail, given 
£10,000 to the Hong-Kong University for the endowment of work- 
shops under the Faculty of Engineering. 


Fatality, — A verdict of “ Accidental Death was 
returned at an inquest held on January 3lat at Bury (Lanca.) on 
the body of Harold Mort (26), an electrician, of Ainsworth, near 
Bury, who died from injuries received while erecting an overhead 
wire near Bury. It was stated in the evidence that deceased 
probably took hold of two live wires, and the shock caused him to 
fall to the roadway, a distance of about 30 ft. A witness said that 
Mort had previously gone to switch off the current, and probably 
had operated the wrong switch. 


The Electrica! Engineers’ Ball.— On Friday last, after 
а lapse of seven years, the Electrical Engineers’ Ball was held at 
the Hotel Cecil. We are pleased to say that the occasion established 
a new record; the number present was ower 480, and everyone 
appeared to be thoroughly satisfied with the arrangements which 
had been made by the Executive Committee -at any rate, not a 
single remark to the contrary was recorded. The music was good, 
the supper excellent, E.P.D. was dead —or, rather, it stood for the 
End of a Perfect Dance—and the only regrettable feature of the 
function was the fact that it would not be repeated until 12 monthe 
had elapsed. Hearty congratulations are due to all who took part 
in organising a greater success than ever." 


Patent Fees in Denmark.—The Minister of Commerce 
has introduced a Bill in the Folketing for the purpose of increasing 
the fees for patents. It is proposed to raise the application fees 
from kr. 20 to kr. 50, and the charge made when a patent is granted 
from kr. 10 to kr. 85.— Heuter's Trade Service (Copenhagen). 


Helium Production.—The American Air Service has 
submitted estimates for the coming financial year, amounting to 
no less than 60 million dollars (£12,000,000 nominal), and it is 
proposed to spend over £370,000 on research into the production of 
helium. The proposed experiments are expected to result in the 
gas becoming a commercial product. 


Appointments Vacant.—Stores and wages clerk (£180 + 
25 per cent.), for the Bexley Heath tramway and electricity 
undertaking ; assistant electrical engineer (Rs. 632 per month), 
for the Great Indian Peninsular Railway; assistant telegraph 
engineer (Rs. 600 per month), for the Bombay, Baroda and 
Central India Railway. See our advertisement pages to-day. 


INSTITUTION NOTES, 


Institution of Electrical Engineers (Students' Section).— 
Arrangements for 1921: February 4th, paper on “The Selection 
of Prime Movers for Small and Medium Power,” by Mr. R. Tait. 
February 18th, Presidential Address by Mr. Ll. B. Atkinson, 
M.LE.E. March ith, paper on " Telephonic Transmission through 
Submarine Cables," by Mr. A. Rosen. March llth, paper on 
© Some Recent Developments in Machinery for Small Sub stations,“ 
by Mr. J. A. Broughall. February 26th, Annual Dinner at Gatti's 
Restaurant. 

SCOTTISH CENTRE.—Under the auspices of this Centre, a con- 
versazione and dance were held in the M'Lellan Galleries, Glasgow, 
on February 3rd. Mr. James E. Sayers, the President, received 
the members апа their friends. 


Society of Technical Englineers.—The second annual dinner of 
the Birmingham Brauch was held at the Imperial Hotel on 
January 28th, when Mr, J. F. Parke, A.M.I.M.E., took the chair. 
Mr. T. H. Hunter, in proposing the toast of the Society, said that 
if the ideals and objects for which the Society waa formed were 
carried out, it was bound to be of great benefit to its members, also 
to the engineering industry, and necessarily to the nation in 
general. He deprecated, however, most emphatically the policy 
of the Executive Council in the past in keeping from the public 
view the high principles for which they stood. Mr, William 
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Cranston, A. M. I. E. E., in his response, said that members should 
realise and keep in view the aims and ideals of the Society, as no 
society could become influential if these were lost sight of. Mr. 
Gill, Secretary of the Local Branch of the Industrial League, pro- 
posed the Health of the Engineering Profession, and Prof. 
Cramp, of the Birmingham University, replied. Mr. James 
Anderson, A.M.I.E.E.. of the Birmingham Branch Council, proposed 
the " Health of Kindred Societies," and alluded to the growth of 
protective Associations for nearly every class of what were termed 
' black-ooated " workers, some of which had attained a very large 
membership. Mr. James, of the Foremen's Association, replied, 
and said that his Association fully recognised the necessity of close 
5 with the 8. T. K. An enjoyable musical programme 
ollowed. 


Nottingham Society of Engineers.—On Wednesday last a paper 
on " The Utilisation of Exhaust Steam," was read by Mr. E. G. 
Phillipe, M. I. E. E., A. M. I. Mech. R., who gave the power engineer'a 
point of view, and Mr. H. B. Clarke, A. M. I. E. E., who dealt with 
the user's point of view. 

Royal Sanitary Institute —A prize of 50 guineas and the 
medal of the Institute has been offered for an essay on Central 
Hot Water Supply and Heating, adapted to Housing Schemes." 
Particulars may be obtained from the Secretary, The Royal 
Sanitary Institute, 90, Buckingham Palace Road, London, 8.W. 1. 

Röntgen Soclety.—The joint meeting of the Society with the 
Institution of Electrical Engineers and tbe Electro-Therapeutio 
Section of the Royal Society of Medicine has been postponed until 
next autumn, when it is proposed to have & number of fresh papers 
for discussion. 

It is hoped that а special meeting of the Society will be held at 
Manchester at the end of March or the beginning of April. Full 
particulars will be announced later. 

Chelmsford Enfinceriug Soclety.—On February 2nd Mr. H. 8. 
Primrose delivered a lecture on Testing Machines, in which 
methods of testing steel were fully dealt with. Mr. C. H. Ford 
will lecture on Thermionic Valves on February 17th. 


OUR PERSONAL COLUMN, 
The Bditors invite electrical 3, whether connected with the 
technical or the commercial side of the profession and adus ry, 


also electric tramway and rail officials, to heep readers of the 
ELECTRICAL REVIEW VV 


An echo of the recent dispute in the Halifax Town Council as 
to appointments in the tramway department, as a result of which 
the chairman and deputy-chairman of the Tramways Committee, 
aud the chairman of the Sub-Committee resigned, was heard in the 
Town Council last week, when the Council agreed to make a grant 
of £250 to MR. J. D. CAIRD, the retiring traffic manager, who has 
been too ill to attend to duty for some time past, but declined to 
say that this matter should be reviewed again 12 months hence. 
In accordance with the demand of the Council, at a previous 
meeting, the Tramways Committee recommended that the position 
of general manager of the tramways should be advertised at £900 
a year (although the Tramways Committee had had Mr. Galloway 
in mind). After some opposition, the recommendation was 
approved. 

Swindon Town Council has increased the salary of the general 
manager of the electricity and tramway department (Мв. T. 
METOALF) from £460 to £520 а year as from October Ist ; and that 
of the electrical engineer (MR. F. NEWEY) from £450 to £520 from 
the same date. 

Gillingham (Kent) Town Council has increased the salary of the 
electrical engineer (Мв. C. D. CHALMERS) to £600 from January 
lat, and that of the assistant engineer to £400 from the same date. 

Dover Town Council haa increased the salary of the electrical 
engineer (Мв. Harpur) from £520 to £550 a year. 

After a lengthy discussion, Halifax Town Council has decided to 
ad vance the salary of the electrical engineer from £900 per annum 
to 41,100, 

Мв. F. Н. PAGE, lately with the Crypto Electrical Co., Ltd., has 
joined Messrs. H. W. Smith & Co. (1920), Ltd., as representative in 
London. 

The Times states that MR. JoHN H. B. NOBLE has been elected 
vice-chairman of Sir W. G. Armstrong, Whitworth & Co., Ltd., and 
MB. ALFRED H. J. COCHRANK, a director of the company. 

Mr. E. G. LtND, A. M. I. E. E., who for 14 years held the position 
of engineer and manager of the Tudor Accumulator Co.. Ltd., 
export department, has been appointed sole agent for the Accumu- 
latoren-Fabrik A.G., of Hagen, and has opened an office at 
48А Buckingham Palace Road, Westminster, S.W. 

Messrs. Dolby & Williamson, consulting engineers of Weat- 
minster, S. W. 1, have taken into partnership Mr. H. McK. 
KiRkKBY, A.M.LE.E., who was intimately associated with the firm 
as principal assistant for many years prior to the war. At the 
outbreak of war he was manager of the installation testing 
department of Messrs. Drake & Gorham, Ltd., and was overseas on 
active service from September, 1914, until February, 1920. 

Obituary.—Mr. T. E. LiNpLEY.— The death has taken place of 
Mr. Thomas Edwin Lindley, electric installation foreman at the 
Ipswich Corporation electricity works for the past 12 years, and 
formerly on the Doncaster Corporation tramway staff. 

Will.—MR. EDWARD DEWHIRST, electrical engineer, of Fulwood, 
Preston, left £20,916 gross, £7,963 net personalty. 


operation. 


CITY NOTES. 


Mr. Joseph Bevan Braithwaite, M. I. E. E., 


Melbourne the chairman of the company. presided 
Electric Supply on Monday last at the twenty-first annual 
Co., Ltd. general meeting of the shareholders of the 


Melbourne Electric Supply Co., Ltd., held 
at Winchester House, Old Broad Street. E. C., and in moving 
the adoption of the report and accounts said the year under 
review had been one of the most difficult ones the directors 
had ever had to deal with in connection with the company. 
That was due to a variety of causes, not the least of which 
were the strikes with which the directors had had to con- 
tend. The principal strike was that of the marine engineers in 
January last year. That affected the coal supply, and 
the Australian Coal Board introduced restrictions which 
operated, as far as certain factors were coucerned, for about 
one month. Then, for the first time in the history of the 
company for twenty years, their own engine drivers and 
firemen were forced to come out in support of 8 general strike 
of engine drivers throughout the Commonwealth. With 
regard to the drought, that was luckily not very severe 
in the southern portion of Victoria, and the latest reports 
told them that it was expected that the wheat crop this year 
would be a record one, bringing into Australia many millions 
of pounds beyond the record of anything previously done. 
The shortage of plant had been due to the delay in delivery. 
delay in shipping, and various things of that kind, and they 
had had rather a job to deal with their rapidly increasing 
demands for their supplies, but he was glad to tell them that 
the directors had recently concluded arrangements with the 
Victorian Railway Commissioners to take a supply of 10,000 
kW for their power house. That was a good thing with regard 
to the cost of the generating plant, and cemented their rela- 
tions with the State authorities. 'lhe first 5,000 kW of the 
supply would be available very shortly, and the remaining 5.000 
kW would be available later on. He proceeded to deal with 
the figures in the accounts, and with regard to the profit and 
loss account, said he thought that these accounts showed very 
satisfactory results under adverse circumstances. Their profit 
had risen in Melbourne from £167,072 to £205,357, an increase 
of £38,000 in round figures, or equal to 223 per cent. In view 
of all the circumstances, he thought that was extremely satis- 
factory. At Geelong the profits had increased from £13,087 
to £16,030, which was about the proportional increase, and 
they were expecting a bigger increase at Geelong when the 
additional plant they were now putting down for the purpose 
of supplying industrial power in that neighbourhood was in 
The Geelong tramways especially had justified 
themselves, and had carried 1,700,000 passengers, which, for 
a small town like Geelong, was a very remarkable thing. 
That showed an increase of 374 per cent. on the previous year. 
The growth of the business was perhaps more easily reflected 
to the minds of shareholders by à comparison of the number 
of consumers the company had and the number put on during 
the year. Last year he told them that they had 5,560 new 
consumers, which constituted a record, but during the past 
year the company had 9,245 additional consumers, an advance 
of 66 per cent. on the previous year. Cable advices 
from Melbourne gave the information that from Sep- 
tember to December the new services had averaged 
over 10,000 a year, which was a phenomenal rate of 
increase, and that that rate was being fully maintained. 
These increases had taken place not only in providing ordinary 
hght, but in providing industrial power. During the year 
they had had to increase the industrial power by 361 h.p.. 
and the total amount of the industrial b.p. was now 30,000. 
There was an increase of 27 per cent. in the amount of coal 
used, and the efficiency of the coal was slightly improved, 
during the year, so that if it had not been for coal strikes, the 
results would have been considerably better. They had got a 
very live undertaking, and in spite of difficulties the results of 
the past financial year were extremely satisfactory, and fully 
justified the increased capital which the directors had put 
into the business. Ав а matter of fact, he considered that 
the results fully justified the increased capital which it was 
proposed to raise, and put into the business in the coming 
»eur. If they would look at the Melbourne accounts they 
would see how the revenue was arrived at. By private supply 
they obtained £204,689, as against £165,058 last year, so that 
there was an increase there of £39,000 in round figures. | In 
power, heating, &c., the figure stood at £114,485, as against 
£54,316, so that thev would see that there was a very sub- 
stantial increase there. On the public supply the amount 
stood at £19,475 for lighting, against £12,408, and in the 
supply to municipal tramways they had £56,436, against 
450.971. The supply to municipal tramways was £56,436. 
against 450,971. The bulk supply amounted to £13,059. in- 
stead of £9,848, а very important increase on that item. 
The meter rents amounted to £17,773, and, of course, reflected 
the increase in the number of customers. The total revenue 
was £420,045, against 4.830. 1A). and the inerease was, In 
round figures, about £80,000, half of which was derived 
from private trading. | 

At extraordinary meetings which were subsequently held, 
the proposals of the directors with regard to the increase 1D 
capital, &c., were unanimously adopted. 
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Metropolitan District Railway Co.—Final 


London dividend on the 5 per cent. second pre- 
Underground ference stock of 13 per cent., making a 
Railways. total of З per cent. for 1920. £20,537 car- 


ried forward. 

London Electric Railway Co.—Final dividend on the 4 per 
cent. preference stock of 2 per cent., muking a total of 4 per 
cent. for the year 1920. Final dividend of 1 per cent. on the 
ordinary, making 1$ per cent. for the year. Carried forward 

City ck South London Railway Co.—Final dividend on the 
consolidated ordinary stock of 14 per cent., making a total of 
1} per cent. for 1920. £13,820 carried forward. 

Central London Railway Co.—Final dividend on the un- 
divided ordinary stock of 2 per cent., making 24 per cent. for 
190). Final of 34 per cent. on the preferred ordinary stock, 
making 4 per cent. for 1920. A dividend for the year 1920 
of 4 per cent. on the deferred ordinary stock. £15,160 carried 
forward. 

Underground Electric Railways Co., of London, Ltd.—Sub- 
ject to final audit, the revenue will enable the company to pay 
the full interest to December, 1920, on the 6 per cent. 
tirst cumulative income debenture stock, and to pay interest 
at the rate of 2 per cent., free of tax, on the 6 per cent. 
income bonds of 1948, for the half-year ended December, 1920. 
Carried forward £20,236. 

Metropolitan Railway Co.—Total net income for 1920 
£674,504, plus £19,864 brought forward. Interest rentals 
and other fixed charges and appropriation to renewals require 
£339,245; preference dividend £239,107; final dividend at the 
rate of £2 per cent. per annum on the ordinary stock, making 
30s. per cent. for the year. ‘lo general renewals £50,000 is 
put, against £40,000 for 1919. Carried forward £15,416. The 
future position of the railway in its relation to the London 
group, suggested in the scheme of the Ministry of Transport, 
18 receiving the consideration of the board. The increase in 
revenue which has so far resulted from the revisions in fares 
is considered satisfactory. "The large additions to the rolling 
stock have relieved the congestion of traffic during the rush 
hours. Four steam locomotives of a powerful type and seven 
new trains of six coaches each have been placed in service. 
Of the new cars ordered for the electric service, twelve have 
been delivered, and others will be available shortly. The 
re-equipment of the existing electric locomotives with higher- 
powered motors is being gradually effected. Arrangements 
for augmenting and improving the generating plant at Neasden 
are proceeding favourably, and when completed, these and 
other works in hand will amply provide for a substantial 
development of the company's йс 


In presenting the directors’ report at the 
annual general meeting beld in London on 
February Ist, Mr. H. R. Hogg. the chair- 
man, said that permission to raise charges 
had not been received until August last, 
when the cost of material had increased many times, and 
successive arbitrations were steadily increasing employés’ 
wages. Wages of motormen and conductors alone bad cost 
the company 44, 800 more than in the last period. The work 
of enlarging and improving rolling stock, sheds, and work- 
shops had been proceeded with, and many improvements had 
been effected. The track had been considerably improved 
although renewals of a permanent nature had been found 
impossible of execution. Work was to be commenced on the 
cables at the earliest possible moment. Owing to the arrears 
of repairs caused by the war period it would be necessary 
to spread the carrying out of the work over several years. The 
outlook as regarded steel and copper was more cheerful as 
prices were gradually tending towards normal levels. There 
was a slight reduction in the number of passengers carried 
during the year—7,611,000, although the gross receipts had 
Increased owing to the increased fares. The investment 
securities of the company had decreased in value during the 
year, and it had been necessary to write off £1,800 to bring 
them to a realisable value. The speaker, referring to the 
tramway employés' claim for an additional 12s. per week, 
considered that the limit had already been reached with regard 
to the amount of wage payments the industry was able to bear. 
If further demands were conceded tramways would cease to 
exist, and another form of transport would have to be sub- 
stituted. The report and balance sheet were adopted, and 
the retiring directors and auditors were re-elected. 


Sunderland 
District Electric 
Tramways, Ltd. 


Denmark.—A message from Aarhus savs that the board 
of directors of Aktieselskabet Jydsk Electro has decided to 
propose a dividend of 16 per cent. for the year 1920, after 
writing off about kr. 100,000 on buildings and machinery.— 
Heuter's Trade Service (Copenhagen). 


Sweden.—Hlektriska Pannrenening Aktiebolaget (Electric 
Boiler-cleaning Company) realised during the past financial 
year a net profit of Kr. 62,150 on a capital of Kr. 100,000, com- 
pared with Kr. 93,300 for the previous twelve months. The 
directors propose a dividend of 2 per cent. as before.— 
Reuters Trade Service, Stockholm. 

Aktiebolaget Membra, the electric apparatus manufacturing 
company at Stockholm, has decided to increase its share capital 


i Kr. 150,000 to Kr. 450,000 by the issue of 3,000 new 
ares. 


Hong-Kong Tramway Co., Ltd.—The profits for 1920, 
subject to audit, amounted to £86,295, which, added to amount 
brought forward, makes £93,411. The directors have trans- 
ferred £50,000 to contingent liability account, and recommend 
a final dividend of 15. 3d. per share, making 2s. for the year, 
carrying forward £10,911. Income tax will be deducted from 
the dividend paid to shareholders on the London register.— 
Financial. Times. 

Reduction of Capital.—Sevenoaks & District Electricity 
Co., Ltd.—. petition for confirming a resolution reducing 
the capital of the company from .£40,000 to .£29,948 has been 
p.e neg to the High Court, and will be heard on February 
22nd. 

Central Electric Supply Co. — For 1920 there is a prolit of 
£8 after putting £29,013 to depreciation. 


STOCKS AND SHARES. 


TUESDAY EVENING. 
STOCK EXCHANGE markets have been a little lightened by the 
announcement with regard to the forthcoming abandonment of 
Excess Profits Duty, and the fact that a definite term is set 
to its duration. There was at first a general rise in most of 
the industrial markets. As, however, this was not backed up 
by any great amount of increased business, а halt was called 
to the improvement. Nevertheless, the fears which antici- 


pated the Budget are to a large extent dissipated by the Chan- 


cellor’s declaration that be intends to substitute no other tax 
in place of the Excess Profits Duty. In the prices with which 
we deal in this column there is not much cnange as a result 
of the Excess Profits Duty announcement, but the relief felt 
in business circles is reflected in a more cheerful tone that 
touches electricity issues as well as others connected with 
trade undertakings. 

Particulars are published of an ambitious scheme which 
seeks to incorporate a company for the purpose of construct- 
ing works for generating electricity by means of power 
allorded by water from lochs, rivers, streams and gathering 
grounds in the neighbourhood of the Grampian Hills. The 
capital of the company is proposed to be a million pounds, 
which may be increased to tour million pounds with the sanc- 
tion of the Board of Trade. We seem to have heard of the 
scheme before, and are under the impression that it was war 
conditions which held up its prosecution. There will be a 
good deal of interest attaching to its inception and progress. 

Home Railway dividends in the Underground group did 
not make a particularly good showing. London Electric ordi- 
nary shares receive 13 per cent., for the full year and City and 
South London 13 per cent., both showing declines of 4 per 
cent. as compared with 1919. London General Omnibus Com- 
pany pays 5 per cent. free of tax, as against 7 per cent. for 
1919, and the Underground Electric Income Bonds get 2 per 
cent. free of tax as against 4 per cent. for the previous twelve 
months. The dividend on District 5 per cent. second prefer- 
ence stock comes down from 4 per cent, to 3 per cent. The 
carry-forward is reduced in every case, with the exception of 
the Central London Company, where, however, the dividend 
of 4 per cent. on the deterred is 24 per cent, less than that 
paid for 1919. The London Electric Railway Company in- 
creases its carry-forward by £1,400. As the market was going 
for no more than 1 per cent. on Underground Electric Income 
Bonds, the announcement of 2 per cent. caused a rise of 
2 points in the bends, and had the effect of stiffening the price 
of the £10 shares; the A shares are sixpence easier at 
58. 6d. Districts put on 10s. to 16. Metropolitan ordinary is 
lower at 214. The Home Railway market is flat on the state- 
ment of earnings published this week by the Ministry of 
Transport. 

Amongst electricity supply shares, City of London at 94s. 3d. 
are again а little better, following upon their improvement of 
last week, and Metropolitan regained the 28. Gd. which was 
then lost. South Londons rose § to 2$, and business has been 
marked in the shares at 555. [t gives a pretty clear indication 
of the narrowness of the market in electric lighting shares to 
remark that this improvement of 2s. 6d, came about as a 
result of three deals, which involved the bagatelle of 25 shares 
altogether. Edison-Swans have gone back to 12s., and manu- 
facturing shares as a whole have received no quotable benefit 
up to the present from the E.P.D. announcement by the 
Chancellor of the Exchequer. The Central Electric Supply 
Company's accounts show a profit of eight pounds for last 
vear. This is added to the amount brought forward, doubling 
the latter, and £16 goes forward to the new year. The coni- 
pany transfers 420.500 to depreciation. 

Melbourne preference rose to 14. evidently with the inten- 
tion of making a better setting for the proposed issue of new 
shares at this price. More attention is being paid to Mexicans, 
on account of the expectation that a loan will be arranged 
immediately, through the medium of Messrs. J. P. Morgan & 
Co.. from the United States to Mexico. This has brought 
about big wses in the prices of Mexican Government bonds, 
though the improvement has hardly got round to the utility 
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issues. Mexican Light and Power first mortgage at 634, show- 
ing a rise of a point, are the only bonds that have advanced 
up to the present. Amongst Argentines, Buenos Aires 
Lacroze debentures improved to 513. and Anglo-Argentine 
Tramways 5 per cent. debenture stock is араш a pomt to the 
good at 3593. 

As usual, the telegraph aud telephone list makes the best 
showing in our lists. Eastern ordinary we quote at 1591, but 
buyers would probably have to pay more than 100. The new 
shares are 31s. Eastern Extensions and Globes are nominally 
à down at 15), although actually there is very little stock. in 
the market. Eastern Extension new shares are quoted 153 
and Western new shares are 153, the old in the latter concern 
having risen to £16. 1lenley's are scarcely so good at 25s. d., 
but the new have hardened to 18. premium bid, and it is 
evident that holders of the former have been exchanging into 
the latter, there being a small turn to be made by so doing. 
Babeock & Wilcox advanced to 24. in company with the shares 
of most of the engineering, coal, iron and steel. companies, 
these being expected to obtain substantial advantage from re- 
moval of E.P.D. The armament group 1s quiet, and people 
in the North who are in a position to know what is going on, 
speak none too hopefully of the prospects of the armament 
companies. Rubber shares are heavy and dull. There is no 
particular rally in the price of the produce. Stocks of rubber 
on hand continue to pile up at a rate which alarms. those 
who observe how retail is the demand for raw rubber from 
America and other big customers. 

Marconis have been up to £2, but subsided to 1 15/16. 
Canadian Marconis eased off to 78. 9d., and there is nothing 
doing in Radios. Inquiries arise as to when the first dividend 
may be expected on Radio preferred, and, although some look 
for a distribution next month, nothing official has been an— 
nounced on the point. 


SHARE LIST OF ELECTRICAL COMPANIES. 


Home ELBOTRIOITY COMPANIES, 


Dividend Price 
— Feb. 8. Tield 
1918, 1919. 1921. Rise or fall. p. o. 
Brompton Ordinary.. . 8 12 5 — 216 4 4 
Charing Cross Ordinary . о 4 7 4 — 8 15 0 
do. do. do. 4 Pref. ee 44 4 81 — 8 8 8 
Chelsea. оо оо ее о 8 4 — 6 8 0 
Ойу of London ә T ee 8 10 24/3 + 6d, 8 5 4 
do. do. 6 регоепі. Pref... 6 6 11 - 617 9 
County of London .. 33 8 1 — 10 18 4 
do. do. 6 percent. Pref, 6 8 7 — J 15 0 
Kensington Ordinary „ 6 7 = 906 
London Blectrio ..  .. oe Nil 9 - 10 0 0 
do. do. 6 percent, Pret... 6 2 — 10 18 2 
Metropolitan. . zS Ls e. D 6 2i: +3 10 8 8 
do. a per cent. Pref. .. 44 44 25 = 815 8 
Bt, James’ and Pall Mall 10 12 Е 9 19 0 
South London o- еә » 5 98 + 9 310 
South Metropolitan Pref... „„ 7 1 15/9 - 10 8 8 
Westminster Ordinary .. 8 10 bi - 910 6 
TRLEGRAPHS AND TELEPHONES. 
Anglo-Am. Tel. Pref. oe ee 6 6 814 +2 7 7 8 
do. Def. өө өө 86 là 164 + i 9 6 6 
Chile Telephone 6 | — 6 4 4 
Cubs 8ub. Ord. e өе оо 7 7 6 — 10 15 4 
Eastern Extension 8 10 159 — } ©% 9 0 
Eastern Tel. Ord. .. о 8 10 1593 +2 6 5 5 
Globe Tel. and T. Ord. ь о 8 10 154 — 1 6 9 0 
do. do. Pref. ee ee 6 6 81 = 6 17 9 
Great Northern Tel. о „„ 2 22 22 — 10 0 0 
Indo-European оо оо „ 18 10 80 — в 6 8 
Marconi - — „ 25 35 143 — = 
Oriental Telephone Orl. . 10 13 965 — etz 4 0 
United R. Plate Tel. ee ry) 8 8 6 -— 06 8 0 
West India and Panama ee ШЗ Nil * - Nil 
Western Telegraph. T T 8 10 16 +1 6 5 0 
Нома Rats, 
Central London Ord. Assented... 4 4 43 — 946 
Metropolitan ee ee oe ee 1 1 91 — 4 6 19 6 
do. Distric T . Nil il 1 + 4 Nil 
Underground Electric Ordinary Nil Nil 2 + { Nil 
do. do. "A" oe МЫ Nil 5/6 — (6d. Nil 
do. do. Income .. 6 4 674 +2 219 8 
Ғовеои Trams, &0. 
Anglo-Arg. Trams, First Pref. .. Nil Ө 21 — 10 0 0 
do. do. Ind Prell. Nil Nil it = Nil 
do, do, 6%Deb. .. 5 5 59 +1 8 8 0 
Brazil Tractions — .. T . Ni Nil 81 —14 Nil 
British Columbia Elec. Rly. Pfce, 5 6 56 +1 818 6 
do. do. Preferred 2 5 — *8 16 0 
do. do. Deferred Ni 8 51 — 212 2 8 
do. do. Deb. ... 43 4% 5⁴ — 416 0 
Mexico Trams 5 percent. Bonds. Ni Nil 404 — Nil 
do. 6 per cent. Bonds. Nil Nil 26 — Nil 
Mexican Light Common .. „ Nil Nil th — Nil 
do. Pref. ee ee Nil Nil 21 — Nil 
do, lst Bonds. ee Nil Nil 63h +1 Nil 
MANUFACTURING COMPANIES, 
Baboock & Wilcox .. ee „ 16 15 92 +3 ‘618 8 
British Aluminium Oro. 10 10 18/3 — 10 19 2 
British Insulated Ord. ee ee 124 15 1 сыт 9 610 
Callenders oe ee ee ee 25 15 1 — 10 18 2 
Е 64 Pref. .. ee ee 64 64 17/6 - 7 8 
Castner-Kellner se ., » 20 17 PH — 7 12 9 
Crompton Ord. ee ee ee 10 10 13,9 ~ 14 11 0 
Edison-dwan oe ee oe 10 10 12/- —6а4а. = 
do. do. 6 percent. Deb. 5 5 70 — 7 2 10 
Electric Construction ee ee 10 10 1 — 11 8 6 
Gen. Elec. Pref. eo oe oe 64 64 18,6 — 72 5 
до. Ord. ee ee ee 10 10 114 —1 8 8 5 
Henley eo еә ee ee 23 15 155 = 10 5 0 
do. 44 Pref.. ee ee oo 4% 43 8} =m 618 6 
India-Rubber |. ee ee ee 10 10 à — — 
Met.-Vickers Pref ce — 8 1H — 8 16 4 
Siemens Ога... ee ee ee 10 10 1 i - M *918 В 
Telegraph Ооп, T о „ 20 XY 214 - 61 8 


è Dividends paid free of Income Tar. 


MARKET QUOTATIONS, 


IT should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prioes are only general, 
and they may vary according to quantities and other circumstanoes, 


Tuesday, February 8th. 


| i 
CHEMICALS, &с. | repe pen, code 
a Acid, Oxalioo . . per lb. 1/4 и 
а Ammoniac Sal .... per ton £110 bes 
a Ammonia, Muriate (large crystal) " £76 £16 dec. 
a Bisulphide of Carbon TT m LE] TIS fee 
a Bora kk. ” £38 e 
a Copper Sulphate eos eve ee " £33 #2 dec. 
a Potash, Chlorate — ... а .. рег lb. Tad. 4d. dec. 
а „ Perchlorate ch xe 2,0 igs 
a Shellao o _.. .. .. . Per OWS. £16 10s £3 10s. dec. 
a Sulphate of Magnesia ssi , рег ton 21 я 
а Sulphur, Sublimed Flower ә Т 450 £3 ine. 
а Li] ump eve ITI TT [1] 218 m 
a Soda, Chlorate Me isi .. per lb. bd. Id. dec, 
а , ej? Fic aoe TT oes per ton £1 TT 
a Bodium ichromate, casks .. per lb. 1[- 
METALS, &с. 

p Babbitt’s Metal Ingots... .. рег юп £95 ю £800 T 
c Brass (rolled metal 2" to 12" basis) рег 1р, li 1d. dec. 
c » Tubes (solid drawn)... ^ $i 1/21 зо 1/8 re 
c [T] Wire, basis е.а ose ve" 97 1/0 eee 
c Copper Tubes (solid drawn) .. „ 1/5 
c н Bars (best selected) .. рег ton £124 A 
c 91 Sheet TT mr ose eve "n £121 ee 
c [1] Rod "TII TT cee eee LET £124 ae 
d [T] (Eleotrolytic) Bars eee 39 £77 £3 dec. 
d » " heets - Т £143 Р 
а "T " Wire Rods.. Т) - £93 £3 dec. 
d A H.C. Wire.. per lb. 1/0, ӨН 
f Ebonite Rod oe eee TII I н 8/6 eso 
f 91 Sheet "TT TT өөө LIT 8/- eo 
n German Silver Wire eee TII LET 2/9 "T 
h Gutta-percha, fine ace К sos 1] 14/- to 16/- wes 
A India-rubber, Рага fine е. Т 11а id. cec. 
i Iron Pig (Cleveland Warrants) .. per ton Nom. ка 

n Wire, galv. No. B, P.O. qual. T] £50 С 
g Lead, English Pig oon [III s.e of £1 de `e 
g Mercury eee aoe eee ese [Ill per bot. £19 10 to £19 15 ees 
в Mioa (in original cases) small .. perlb. |  6d.to 4/6 eid 
€ n Т n medium., TT] Б/- to 10/- 2 
е » »" » large С " 19/6 to 25/. & u Pu 
p Phosphor Bronze, plain castings n 1/6 to 1/11 AS 
p i „ rolled bars and roda ^ 2/5 to 2/8 "m 
p " » rolled strip & sheet " 2/5 to 2/9 А 
а Silicium Bronze Wire ats .. per lb. 1/4 4d. dec 
r Steel, Magnet, in bars [III eve » > 1/8 ory 
n Tin, Block (English) e... per ton 4157 to £158 £7 dec. 
n „ Wire, Nos.1t016  .. .. per lb. 4/ Ре 
р White Anti-friotion Metals .. perton, £78 to £800 

{ Quotations supplied by— 

a Q. Boor & Co. а James 4 Shakespeare, 
e Thos. Bolton & Sons, Ltd, h Edward Till & Co, 


d Frederick Smith & Co. 

e F. Wiggins & Sons. 

F India- Rubber, Gutta-Percha and 
т W. F. Dennis & Co, 


i Bolling & Lowe. 
| Richard Johnson & Nephew, Ltd 
п P. Ormiston & Sons. 


Kinema Eye Straln.— With reference to the complaints 
that have been made by the Actors' Association concerning the 
harmful effects of the strong lights used in kinematograph studios, 
the Ministry of Health's Departmental Committee on Blindness 
was to visit the Stoll Film Co.’s studios at Cricklewood, this week, 
to investigate the complaints of injury to artiste’ eyes by the heat 
and other rays of the lamps. When the Palace Theatre, W., is 
converted into a kinema theatre, a new method of projection is to 
be tried, says the Evening News. Instead of being thrown on the 
всгези from the front, the pictures are to be projected from behind. 
It is claimed that this method will considerably lessen the eye- 
strain of the audience; and the experiment should be apecially 
interesting by reason of the proposal of the London County Council 
to regulate the distance between the front seats and the screen in 
picture theatres, It is intended to bring the pictures and the eyes of 
the audience on to the same level. 


The Proposed Engineers’ Ciub for London. — The 
following names have been added to the list of the Provisional 
Committee, given in our last issue (p. 138) : —Mr. Harry Allcock, 
M. I. Mech. E., M. I. E. E. (Vice-President, British Engineers“ Asso- 
ciation) ; Mr. D. A. Bremner; Mr. A. W. Dennis; Mr. D. N. Dunlop 
(Director, British Electrical and Allied Manufacturers’ Associa- 
tion); Sir E. H. T. 4 Eyncourt ; Mr. Н. Ll. T. Foster, M. Inst. C. E., 
M. I. E. E,; Mr. A. E. Gelder; Major K. G. Stacy Hatfield ; Mr. J. 5. 
Harding, A. I. E. E.; Mr. J. Snow Huddleston ; Mr. A. H. Hopkinson, 
M. I. Mech. E.; Mr. C. P. Martin, M. I. E. E.; Rt. Hon. Lord Moulton, 
P. C., F.R S.; Dr. W. R. Ormandy, F. I. C., F.C. S. The first meeting 
of the provisional committee was to be held yesterday (February 
10th). Prospective members are invited to send their names to the 
hon, secretary, Mr, E. L. Hill, 39, St. James's Street, S.W. 1. 


A New Electrically-worked Mine.—The Udston Coal Co. 
is sinking а new pit at Macmerry Station, Haddingtonshire, and 
as it is proposed to use several coal-cutting machines, a 250-kW 
electric plant has been installed, the generator being driven by а 
Belliss х Morcom vertical compound engine of 365 h.p. There 18 a 
Sirooco single-inlet fan, 6 ft. in diameter, capable of producing an 


„ of 61,000 cb, ft. per minute against a water-gauge 
of 3 in. 
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THE TEMPERATURE LIMITS OF LARGE ALTERNATORS. 


Ву 


G. А, JUHLIN, M. I. E. E:. 


. 


(Abstract of Paper read before the INSTITUTION OF ELECTRICAL ENGINEERS.) 
(Concluded from page 156.) 


To determine the effect of temperature on insulation, a 
number of samples were fested. Each complete bar consisted 
of three conductors insulated from each other by half-lap 
layers of mica tape. Bending tests were made on a ntimber 
of bars in the condition they were in after having been in- 
sulated in the wrapping machine in the usual way. Other 
bars were tested after being heated. As the breaking load 
was approached, the deflection increased rapidly even with 
the load constant. For this reason it was not possible to 
determine the deflection at the breaking point with any degree 
of accuracy. The results of the tests are shown in figs. 7 and 
8: the upper parts of the curves are dotted for the reason just 
given. In all cases mechanical failure of the wrap preceded 
electrical failure. The effect of the prolonged heating was 
only to reduce slightly the load required to produce a given 
E and also to reduce the load at which the insulation 
cracked. 

The tests show clearly that no diminution in the elasticity 
of the insulation is caused by temperatures up to 150 deg. C. 
This result may seem doubtful, but when it is considered that 
the insulation 18 heated to approximately 150 deg, C. during 
its application on the conductors, and that this temperature 
is high enough to evaporate most of the volatile constituents 
in the bond, but not to destroy either the backing or the bond, 
there seems no reason why any loss in elasticity should occur 
with prolonged heating. It may, on the contrary, be expected 
that the deflection which the bars would stand without break- 
ing should increase after heating to à temperature high enough 
to destroy the bond, as the individual mica pieces would then 
have а certain amount of freedom to move. It is probable, 
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Fic. 7.—RELATION BETWEEN LOAD AND 
DEFLECTION OF Copper Bars, PAPER-MICA WRAP. 
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' Fic. S.—RELATION BETWEEN LOAD AND 
DEFLECTION OF COPPER 


It has been recognised for a long time that the solidity of the 
wrap is of great importance as far as its heat-resisting quali- 
ties are concerned. Of still greater importance is the percentage 
of mica employed. In order to determine the intluence of 
these factors several sets of bars were made and insulated with 
wraps containing mica varying from 20 per cent., in the old 
hand-wrapped type, up to practically pure mica in some 
special wraps. It was бл possible to apply mica wraps 
containing no paper by means of the Haefly wrapping 
machine. nan eS 

The bars used for this test were taken from some coils of a 
standard water-wheel alternator in process of manufacture. 
The insulation between individual turns consisted of the cotton 
covering of the conductors and mica strips between each 
conductor. The thickness of the insulation was that normally 
employed for an 11,000-volt machine. All these bars were 
subjected to a temperature of 190 deg. C. continuously for 
10 months. In Table I the samples are given in the order 
of the percentage of mica contained in the wraps and the 
breakdown value of the insulation follows the same order. 


| Breakdown voltage. 
TABLE I. — — 


Wraps on samples. Minimum. Maximum 
(1) Empire cloth and mica, hand-wrapped 15,000 26,000 
(2) Cambric and mica, machine-wrapped... 31,000 35,000 
(3) Paper and mica, machine-wrapped . .. 32,000 45,000 
(4) Paper and mica, machine-wrapped  ... 47,000 48,000 
(5) Mica and shellac only, machine-wrapped 50,000 52,000 


40 $0 ob Wo 120 
Time in clays 


100 150 100 150 ö 


Foot-pounds 
Fic. 9.— TEMPERATURE 
Durie HEATING TEST. 


Bars, CAMBRIC-MICA W RAP. 


however, that in such a case electrical failure would precede 
mechanical failure. The reduction in mechanical strength is 
due to the backing used having lost its strength. 

Dielectric tests were carried out on all samples after the 
bending tests. There was no difference in breakdown strength 
of the insulation between the bars before and after heating. 
On account of the excellent condition of the insulation after 
having been subjected to a temperature of 150 deg. C., further 
fests were arranged to determined the effect of still higher 
temperatures. In order to approximate to actual service con- 
ditions, new samples were placed in semi-enclosed slots of a 
sector of laminations taken from a standard machine and 
assembled for the purpose of the tests. A typical temperature 
chart of one bar is shown in fig. 9; no insulation troubles were, 
however, experienced. Dielectric tests were made on the 
bars after the heat run, and the test showed that no appre- 
cable deterioration of this insulation had taken place. 
_ The bars were removed from the slots and were found to be 
Ina satisfactory condition. It is of special interest to know 
that the bars were tighter in the slot after the run than before ; 
a certain amount of shrinkage does take place, but the 
shrinking is more. than compensated for by the elasticity of 
the mica. The mica splittings act in the manner of a multi- 
aver spring which presses against the slot sides and so keeps 
the coil in position. This is borne out by ordinary experience, 
because jt is usually exceedingly difficult to withdraw bars 
from machines which have been in operation for some time. 
The paper and cambric used for building the mica upon Was 
found to be carbonised, but remained intact on the inside 
layers. The fibre wedges employed at the top of the slots for 
holding the bars in position were very brittle and loose due to 
shrinkage. This was caused partly by the iron temperature, 
Which was considerably higher than that met with in actual 
Practice owing to the lack of ventilation of the surface of 
the lamination, and partly by the absence of the mica strip 
Which is normally used between the bars and ће wedges. 

The surface temperature of the iron is shown in fig. 9. 


applying the insulation it was found that the bars wrapped 
with No. 3 insulation: were not as solid as those wrapped with 
No. 4. These high-pressure tests are highly satisfactory with 
the exception of those on the Empire cloth samples, and 
these were expected to show low breakdown values. 

At the end of the test the bars were still а good fit in the 
slot, but the cotton covering on the individual conductors was 
entirely destroyed, all the conductors being quite bare. The 
mica strips between the conductors were, however, in perfect 
condition. The general condition of the wraps was the same 
as in the previous tests, i.e., the fibrous materials used for 
building the mica on were carbonised, but the wraps were in 
all cases quite intact. The solidity varied with the amount 
of mica embodied in the wraps. The hand-wrapped Empire 
cloth and mica insulation was spongy, but the paper mica 
wraps were quite solid, the pure mica wraps being practically 
as hard as when the test began. 

The above tests contirm the results obtained from a series 
of similar tests carried out by the Westinghouse Electric and 
Manufacturing Co., Ltd., at Pittsburg, U.S.A. In these tests 
nica insulation was subjected to temperatures as high as 
300 deg. or 400 deg. C. without any serious loss in dielectric 
strength. Tests carried out by the same company on one of 
the original Niagara Falls machines gave valuable data on the 
maximum safe temperature of mica insulation. Table II sum- 
marises the operating record of the machine in question, 


TABLE II. 


Length of serviee Operating temp. in C. 


in hours. (based on 35- C. air). 
40,000 m е 120 to 145 
13,800 i is 145 to 175 
8300  ..  .. 175 to 210 
2,6000 ii 210 to 245 
100 o м 215 to %5 


No insulation failures which could in any way be attributed 
to the deterioration of the insulation were experienced. during 
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the whole of the time the machine was in service. The author 
believes that this machine is not unique, but that there are 
other machines operating at temperatures almost as high as 
those given in the table. MM 

As regards rotor insulation the temperature distribution 18 
generally more even than in the case of the stator. Tests 
indicate that the temperature of the end windings 18 greater 
than that of the slot portion, because the rotor body 18 at a 
low temperature and rapidly carries away the heat from 
the copper in the slots, whereas the ventilation of the ends 1s, 
at the best, somewhat inefficient. | | | 

The problem of insulating the rotor winding is not as diffi- 
cult as that of the stator winding, as practieally pure mica cun 
be employed, both for the insulation between turns and for 
the slot insulation. The insulation of the retaining ring for 
the end windings can also be pure mica moulded into the 
rings. There is, therefore, practically no destructible material 
in the insulation, and it may be classed under heading (5) in 
Table I. 

Moreover, the danger of breakdowns caused by deterioration 
of the insulation due to high temperatures is considerably less 
in the rotor than in the stator, and higher temperatures may, 
therefore, be adopted for this part of the machine than for 
the stator. There is no difficulty with regard to other ma- 
terials than mica being used in turbo-rotor construction, as 
machines are now constructed in which nothing but asbestos 
tape is used for protecting the coils from dirt, and“ Bakelite "' 
is used for any packing blocks and distance pieces required. 
These materials are absolutely unaffected by temperatures con- 
siderably higher than those which it is suggested mica in- 
sulation may be subjected to. 

It is not possible to come to a conclusion with regard to the 
maximum temperature to which mica, as used at present in 
the insulating of electrical machines, may be subjected. How- 
ever, there is no foundation whatever for the doubt that the 
temperature limits laid down by the British Engineering 
Standards Association are too high, on the contrary, they may 
with safety be increased. ‘The tests show that mica insulation 
of the type employed in the construction of up-to-date alter- 
nators is capable of withstanding temperatures up to A0 deg. 
C. without losing its electrical or mechanical properties. 

In order to take full advantage of this, the maximum tem- 
peratures should be increased to 160 deg. C., based on em- 
bedded temperature-detector measurements for the stator 
winding, and on the increase-of-resistance method for the 
rotor winding. Allowing a correction of 10 deg. C. for the 
difference between the maximum temperature and the observ- 
able temperature, the latter would then be 150 deg. C. This 
correction should refer to double-layer coils. with the tempera- 
ture detectors placed between layers. In cases where the 
detectors are placed between the winding and the laminations, 
a greater correction factor would be necessary. 

The values of these correction factors should be based on 
the voltage, as the difference in temperature between the in- 
side of the insulation and the lamination will depend on the 
voltage, the thickness of the insulation varying with the latter. 
This has been recognised in connection with temperatures 
measured by thermometer on the surface of stator end wind- 
ings, and there seems to be no reason why it should not be 
applied to the slot portion also. 

Admitting that no reduction in safety will result, which the 
testa have demonstrated, there is no argument against. the 
change. There are considerable advantages to be obtained: 
(a) In the case of machines running at the same speed, those 
with high temperature rating are cheaper. (b) Higher 
efficiencies are obtainable. (c) Larger units can be built, or 
(d) higher speeds can be adopted for machines of certain 
sizes. (e) Less space is required. 

Advantage (d) is of great importance because an increase 
in speed reduces the cost of both the alternator and the tur- 
bine. Better steam consumption is also obtained under certain 
conditions for the high-speed turbines. The increase in the 
temperature limits is, therefore, in some cases very far- 
reaching. 

There is a distinct tendency among American engineers to 
accept higher temperatures, and the two largest manufactur- 
ing companies have adopted a guarantee of 150 deg. C. for the 
ultimate temperature of their turbc-alternator rotors, and one 
of the companies gives this guarantee for the stator windings. 

The Westinghouse Co., of America, has installed 160 and 
has on order 9) machines [a total of 250 with a total of 
3,481,600 kVA] based on a guarantee of a maximum tempera- 
ture of 150 deg. C. The sizes of these machines vary up to 
35.300 kVa, and they operate at pressures up to 193,200 
volts. Makers who have to compete for orders for machinery 
of this class are placed at a disadvantage if they are unable 
to offer standard machines with the higher temperature lunits. 

It is encouraging to note that some engineers in this country 
are disposed to accept higher temperature limits than existing 
standards, but it is of great importance from the point of view 
of standardisation that 1t should be generally accepted that 
higher temperatures may be adopted without reducing the 
margin of safety. 


DiscussIon IN LONDON. 


The Prestpext (Mr. Ll. B. Atkinson), in calling upon Mr. 
C. l. Merz to open the discussion, explained that he had 
assisted cable makers by adopting higher pressures notwith- 
standing the indisposition of others to do so, and the speaker, 


therefore, appealed for closer consideration to be given to the 
subject before them. The subject was of importance inasmuch 
аз it fended to reduce capital expenditure, and at the sume 
time, more precise methods of temperature Measurement would 
result in greater safety. 

Mr. C. H. Merz pointed out that the adoption of the sug- 
gestions outlined by the author would both cheapen tie cost 
of large machines and allow of their being run at their 
maximum efficiency under all conditions. He agreed with 
the president’s remarks, and thought the paper was a step 
in the right direction; it should remove any hesitation to 
install temperature detectors wherever possible, but one or 
two points would require attention. Would the adoption of 
higher temperatures cause other parts of the machine to 
suffer? For instance, what would be the effect on the insula- 
tion used between the laminations and also with regard to 
the distortion of mechanical parts? Practice supported the 
author's request for higher temperatures, and the speaker 
saw no reason Why the manufacturer should not specity the 
temperature at whieh his machine should be run, in the 
ваше way that he fixed the steam consumption guarantees. 

Mr. R. OnsETTICH agreed that the specified temperatures 
could not be accurately recorded by thermoineters, but em- 
phatically disagreed that the higher temperatures which were 
actually attained would be adopted us standard. Ihe tests 
outlined by the author were not representative of the 
actual conditions obtaining in a machine. There were three 
different rates of expansion in a slot, copper, insulation, aud 
iron, and no test could take all their effects into account. 
Coil expansion was an important feature, but was not dealt 
with in the paper; for every 100 deg. rise of- temperature 
a certain coil would expand 3 mm.; the core of the machine 
would expand at a different rate, and there would be rubbing 
and perishing going on all the time. Moisture paved such 
an important part that in some machines heating elements 
had been placed in the ducts in an attempt to inzintain an 
even temperature under all conditions. The insu'ition. of a 
coll would absorb as much as 10 per cent. of its weight in 
moisture when immersed in a saturated atmosphere, and 
dirt also contributed towards increasing the temperature of 
the whole machine. None of the above-mentioned serious 
factors had been dealt with by the author, and it seemed 
to the speaker that it would be rash to adopt higher tempera- 
tures before having obtained more data on the subject. Re- 
garding temperature limits in America, his information was 
entirely different from the author’s. 

Mr. Е. Н. CLoucGH agreed that in the past machines had 
operated at much higher temperatures than had been sus- 
pected, but he thought they should not be too eager to adopt 
higher temperatures, especially for stator windings. A stator 
should always be cooler than its rotor, which condition could 
be obtained if the stator winding was properly designed. 
Most manufacturers were taking steps to incorporate tem- 
perature detectors in their machines, and they relied on tlie 
assistance of operating engineers to furnish {леш with data 
on tlie resylts of their experience with such devices. 

Mr. J. SUEPHERD was of the opinion that thermo-couples 
were not always reliable, and doubt had been cast upon their 
readings when they were placed at the top of the slots or 
between the windings and the wedge. Ultimate temperatures 
would have to be considered sooner or later, and whilst higher 
temperatures might cheapen machines, they could not afford 
to sacritice Operating safety by being in too much of a hurry 
to adopt them, notwithstanding that the temperature under 
present conditions might reach 200 deg. C. when the ducts 
were choked. The author had given no indication or the 
conditions obtaining inside the insulation, and it was the 
speaker's opinion that by the use of continuous slots, or 
their equivalent, so as to bind the insulation tightly against 
the metal (as in commutator segments), and thus eliminate 
mechanical stress, temperatures as high as 200 deg. C. could 
be safely adopted. 


Dr. S. P. SMITH, referring to the author's remarks con- 
cerning the B. E. S. A. report No. 72, thought it was desirable 
to arrive at some rules which could be universally applied. In 
the absence of a superior method at the moment, he favoured 
internally-fitted temperature detectors; most turbo-alternator 
troubles were the result of ignorance. and the thermonieter 
was of little use. He agreed with the importance that Mr. 
Orsettich attached to the problem of expansion, and sid 
that the formula :— 


t= R/R; (2,341541,)-2,.345, in deg. C., 
was simpler, and did not necessitate the use of the tables in 
the B. E. S. A. report No. 72 when calculating the temperature 
increase by the increase in resistance method. 

Mr. A. R. EVEREST pointed out that since the International 
Electrotechnical Commission dealt with the subject some 
years ago, thermo-couples had been developed, and they must, 
therefore, associate higher temperatures with standard 
machines; it was, however, commercially inipossible to fit 
embedded detectors in rotors, and he warned his hearers 
not to draw too many conclusions. Experience had shown 
that a high-temperature mica-insulated machine at Niagara 
had given considerable trouble, whilst mica-insulated machines 
Which had operated at low temperature had not done 80. 

Mr. A. B. FirLD strongly supported the author's conten- 
tions. Reliability and efficiency were the two most important 
qualities of a machine, but purchasers often overlooked tbe 
fact that by limiting the manufacturers with regard to tem- 
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peratures they actually obtained a less reliable and often less 
efficient machine than could otherwise be supplied. If they 
allowed а reasonable temperature rise they would discourage 
freak ventilation schemes; simplicity and mechanical strength 
should be their aim rather than pretty results on paper. 

Mr. H. W. TAYLOR, às a manufacturer, supported the 
author's point of viéw. Internal temperatures were un- 
doubtedly high, and some operators knew what they actually 
were. Some years ago they had had to choose between 
allowing the higher temperatures and refining details of 
design so as to reduce the temperature, and the latter course 
had been successfully adopted. 

Mr. G. A. JUHLIN read a communication from Prof. MILES 
WALKER, and a lantern slide was projected on to the screen, 
showing how the temperature piled up in а machine having 
а long core. 

In reply to the discussion, Mr. JUHLIN expressed his gratiti- 
cation at the general agreement on the subject of higher 
temperatures, and explained that the point he wished to 
emphasise was that the adoption of his suggestions would not, 
in fact, increase the temperatures because in consequence of 
their inability to accurately test them they were being worked 
to at present. He did not advocate any rash adoption of 
higher temperatures, but as mica was capable of withstanding 
the temperatures mentioned it was time advantage was taken 
of the fact. He agreed that the bending tests mentioned in 
the paper were not the only ones, but they showed the 
conditions as well as any other method would do. He had 
not found any effect due to expansion because the mica acted 
as a sort of spring. Embedded detectors would indicate the 
true temperature only to within one or two degrees, but that 
was near enough for practical purposes. 


LEGAL. 


LEE & BERLIN v. Levy. 


Ix the Shoreditch County Court, on February 3rd, before 
Judge Cluer, Messrs. Lee & Berlin, of St. Peter's Square, 
Hackney Koad, electrical engineers, sued Mr. E. Levy, of 
Hackney Koad, N. E., mantie manufacturer, to recover £19 
for electricul fitting work done. 

Mr. LEE stated that they got an order for eleven electric 
lights to be fixed at £2 each, which they did, and they sup- 
posed the work had been passed by the borough council. 
Cross-examined, he said the work was done in June, and then 
they got a notice from а borough council as to the work, which 
they put right, and they had heard nothing since. It was 
not within the witness's knowledge that only half the lights 
could be used. In re-examination he said he was quite willing 
to put anything right now if it was proved to be wrong. 

The DEFENDANT said that on the completion of the work in 
June the inspector from the Shoreditch Borough Council came 
m and saw it and refused to connect. The plaintiffs were 
supposed to see to the work, and the inspector called again in 
September, but it was not right then. Не tried to arrange 
lor the plaintiffs to meet the inspector at his place, but 
рое did not turn up. АП that could be used were six 
lights. 

Mr. ForpuaM, consumer's engineer, and inspector in the 
Electricity Department, Shoreditch Borough Council, said 
that when he saw the work in June he gave no order tor 
connecting, as the testing was below the standard and the 
tubing was unsatisfactory. He went again in September in 
response to an appeal from the defendant, but the work Was 
then too bad for him to provisionally connect, but he under- 
stood it was to be put right as soon as possible. Не had 
never met the plaintiffs there. He had not certified the in- 
stallation fit for use as the work was still unsatisfactory. 

JUDGE CLvER decided that as the plaintiffs had to put the 


Work right, there would be a non-suit, the action being pre- 
Inature, 


BristoL Tramways, &c., Co., v. THE CORPORATION. 


Is the King's Bench Division, on February 4th, Mr. Justice 
Sankey had before him a special case stated on an arbitrator's 
award in a dispute between the Bristol Tramways & Carriage 
Co. and the Bristol Corporation. Ihe question was what 
amount of compensation should be paid by the Corporation 
to the company for certain tramway buildings on land in 
the parish of St. Michael’s, Bristol, lately taken over by the 
Corporation. 

Mr. JEEVES, K.C., for the Tramway Co., said the question 
Was What was the basis of value of certain buildings erected 
on land leased to the company by the Corporation, to be paid 
by the Corporation to the company under the provisions of the 
lease. The lease was dated July, 1875, and was for 21 years. 
The period expired in 1596, and the tenancy was continued 
Til 1915, when the Corporation gave notice to terminate 1t. 
The notice expired in May, 1915. and the question of the 
amount of compensation for the buildings erected on the land 
Was referred to arbitration. The question was What was the 
meaning of the covenant in the lease of the land by the Cor- 
poration that at the expiration of the term of occupation the 


Corporation should pay to the lessees ‘* Ше then value ^ for 
all buildings which should have been erected on the land by 
the lessees with the approval of the lessors. Before the 
arbitrator the tramway company contended that the proper 
value of the buildings was the cost of their construction less 
depreciation. Ihe Corporation contended that the value should 
be what anyone wouid pay for them in the open market. 
The arbitrator found that if the company's contention was 
right the amount should be £6,499, and if the Corporation 
were right 44, 000. Counsel contended that the then value 
must be the cost of construction of the buildings less depre- 
clation, and therefore the company was entitled to £6,499. 

Mr. Іхѕкір, K. C., for the Corporation, said the land on 
which the buildings stood was a plot entirely separate from 
the tramway undertaking, and it was a mere accident that the 
lease was included in the tramway agreement. When the 
company purchased the tramways the plot and the buildings 
had no connection with them. ‘To adopt the company’s 
contention would be to give an entirely fictitious value to the 
buildings. "The arbitrator had to find the value of the buildings 
divided from the land, and that was what he had done. 

Mr. Justice SANKEY remarked that an intending buyer of 
the buildings would have to consider the question of the rental 
ee land. The buildings without the land would have no 
value. 

Mr. INsKIP said the arbitrator would first consider the 
prairie value of the land, and he would then proceed to value 
the buildings. Valuers found no difliculty in doing this. He 
contended that the market value of the buildings was their 
true value. | 

Mr. Justice SANKEY, in giving judgment, said һе dia not 
agree with Mr. Jeeves that the matter came under Section 43 
of the Tramways Act, and he did not take the view that the 
lease was a lease of а tramway authority. Mr. Jeeves was 
wrong, he thought, in the way he assessed the value. "The 
way to assess the value was that contended for by the Corpora- 
tion. Therefore he must answer the question entered in the 
award in the sense that the Corporation must pay £4,000. 


— — 


SEMCO, Lrp., v. RUSSELL. 


In the Shoreditch County Court, on Monday, before Judge 
Cluer, Messrs. Semco, Ltd., of Shoreditch, electrical engineers 
and contractors, sued Mr. E. Russell, of Commercial Street, 
E., to recover 411 188. 6d. for electrical work done and 
materials supplied. A sum of 50s. had been paid into court 
in full settlement. 

Mr. Cark, the foreman, said he went to do the job, which 
was very urgent, and had to be finished that night, so that 
it could be connected up the next day. This meant over- 
time work for the electricians, and their rate of pay was 5s. 
an hour for overtime, which was established by the trade 
union rules. The defendant must have known what the cost 
would be when he ordered the night work. There were two 
men on the job till 10.30 at night, and they tested it and 
found it correct before they left. He understood that the 
trouble was that the electrical power supply authority had 
been round previously but refused to connect up as there 
was an earth. Counsel explained at this point that the charge 
was arrived at by taking the cost of wages and material and 
adding on 25 per cent. for establishment charges, and then a 
further 25 per cent. for profit. 

Judge CLUER: Well, that is one way of charging certainly, 
but being a limited company it must make a profit for its 
shareholders I suppose. 

Mr. Hornsy: Our contention is that a price of 50s. for the 
job was fixed. 

The defendant was called, and said he had a good deal of 
work to do on the job, which he took at £6. Не asked the 
plaintiffs to do the electrical work, and they agreed to do it 
for 508.; it was absurd to suggest he would leave them free to 
charge what they liked when he was only receiving £6 for all 
the work. 

Judge CLUER eventually found for the plaintiffs for £9, say- 


ing the plaintiffs had charged a little too much in making out 
their profit. 


"mew a // 


Tramway Wages laquiry.— The Court of Inquiry 
appo'nted by the Minister of Labour. under the chairmanship of 
Sir David Harrel, G.C.B , commenced its duties o1 January 26th, 
and many witnesses have been examined during its proceedings. 
Mr. E Bevin, the leader of the Trace Union side, called a number 
of tramway employés aud their wives to testify to the cos’ of living 
and the im possibility of living at a proper standard un er preeent 
rates of wages. The employers’ aide, on the other hard, produced 
evidence to show that the burdens already placed up^n the industry 
had reached the utmost limit. At the session of February 4th it 
was decided to send out a quest onnaire to all undertakings to elicit 
the following informat/on :—Number of route. miles and of car. miles, 
1914 and 19.0 ; number of persons employed. giving grades 1914 
and 1920; excess of expenditure over revenue in respect of each 
undertaking. and source from which excesa was met, 1914 and 
1920 ; exceas of revenue over expenditure, and how excess was dis- 
posed of: the amount granted by each undertaking on the base 
rates subsequent to the Industrial Council's azreement of March 
318t, 1920; variations between the wage rates in 1905 and 1114? 
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THE CALLENDER KAY POLE. 


THE question of overhead transmission is rapidly increasing 
in importance with the development of stations serving wide 
areas or distant localities, and one of the most important con- 
siderations in the study of this branch of engineering 1s the 
choice of а suitable standard or pole for supporting the heavy 
load of copper required for the work. 

The standardisation of transmission poles is a difficult 
question as far as size 1s concerned, as so many factors enter 
into the calculations. As regards proportions, however, stan- 
dardisation is not so difficult as has been proved by Messrs. 
Callender's Cable & Construction Co., Ltd., in the produc- 
tion of their Kay poles. These poles consist of a vertical 
member supported bv four legs and the same number of 
stays, as seen in fig. 1. The distance from the ground to the 
point at which the stays are fixed to the vertical member 1s 
taken as a unit of proportion, and all other parts are designed 
in accordance with this unit. Thus, if the unit is taken 
to be 100, the tower will stand with its four legs on the 
corners of a square whose side 18 40; the height from the 
ground of the joint at which the five members meet will 


Fic, 1.- Tur Canmexper Kay Pore. 


also be 40, and the length of each of the leys above the 
ground 49. The length of the stays will be 104. In this 
way the load on any of the members is always a definite 
multiple of the transverse load. applied. at the head of the 
pole, and a full knowledge of the distribution is obtainable 
Immediately. This enables the firm to offer a pole of standard 
proportions to deal with any and every condition met with in 
practice. 

The construction of the pole is very simple. The struts mav 
be of any suitable material, but preferably of high tensile 
steel tubes, which are light and саху handled. The founda- 
tions. consist of buckled plates attached to their respective 
tubes by bolts; as shown in fig. 2. Lhe joint at which all 
five tubes meet consists of a cast-iron block (fij. 3), Which 
requires. no machining and no bolts or fastenings xif any 
kind. The various. projections on the block are an easy fit 
in the tubes, and the block is just subjected to simple vom- 
pressive forces. Under no circumstances ean the black work 
out of place, and a load coming on the pole from anv direction 
tends to keep it more firmly in position. The. ties or stay 
Wires are galvanised wire ropes of high-grade steel with a 
tensile strength of from 100 to 110 tons per sq. in The four 
ties for each pole are formed of two lengths of rope each 
length passing from one leg of the pole to the top and down 
again to an adjacent leg. The " Kay pole is very flexible: 

. * 3 


by suitably adjusting the stays, the vertical member may 
be allowed to deflect considerably before the structure as a 
whole offers any serious resistance to the deflecting force. 
This flexibility 1s not purchased at the price of safety. 

As regards the transport of these poles, it will be seen 
that no difficulty 18 presented, and their assembly is also a 
simple matter. 

In erection, the ground is first marked out to show the 
points at which the legs are to enter the ground, and the 
necessary excavations are made. While this is being done, 
the four buckled plates are attached to the legs, and the 
joint block is placed with its lower parallel projection in one 
of the legs. This leg is then lifted into one of the holes and 
inclined at the proper angle, when the other legs are brought 
up and fitted into the joint. The earth is then rammed in 
round the bases of the legs and the vertical tube is placed in 
position with a light derrick, the stays and cross-arms having 
been fitted in readiness. When the construction gang has 
erected one or two poles, each member becomes accustomed 
to his part of the work, and erection can be carried out 
rapidly. 

Where it is desired to keep a line in commission “дау and 
night for years together the wrapping of the tubes with 

bitumen-impregnated hessian is recommended. All 
inner surfaces of the tubes are invariably coated 
with a rust-resisting compound, and legs of poles 
1 which have been erected for years have been 
i found free from corrosion on both interior and 
| exterior surfaces. 
. The makers claim that the Callender Kay pole 
is the cheapest as well as the best for h.p. trans- 


| | Fig. 2.—MEerTHOD OF FIXING 
| FOUNDATION PLATE. 


Fic. 3.—JoiNT BLOCK. 


mission work on account of the low costs involved in freight. 
transport, distribution, assembly, erection, and  mainten- 
ance. 


Electrical Appliances for South African Railways.— 
Bir William Hoy, general manager of the Union of South Africa 
Railways and Harboura, in his official report for 1920, just to hand, 
states that the electrification of certain sections of the Union rail- 
ways which has been authorised by Parliament (at an estimated 
cost of £4.385.400), will lead to considerable development in elec- 
trical schemes and the introduction of electrical appliances for 
railway purposes. Important schemes are in hand for large 
extensions in the use of electric power in Durban, Bloemfontein, 
East London and other workshops, and also at the harbours. At 
Pretoria, Sir William Hoy adds, it has become imperative to 
supplement the generating plant by a new 250- kW set, in order to 
cope with the additional demand for power. New electric light 
plants have been installed at а number of country stations, and 
other installations are in hand. A new system of lighting has 
been introduced in several of the large goods yards to facilitate 
shunting work at night. The new system, known as flood 


lighting, has been fonnd very successful, and will be extended as 
circumstances warrant ; | 
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NEW ELECTRICAL DEVICES, FITTINGS AND PLANT. 


Readers are invited to submit particulars of new or improved devices and apparatus, which will be published 
| if considered of sufficient interest, | ' 


Art and Utility in Lighting. 

An extremely wide range of lighting fittings is disclosed in 
a catalogue recently issued by Messrs. J. & W. B. SwrrH, 
Lrp., 15-23, Farringdon Road, E.C. 1. From both the artistic 
point of view and that of utility the list can be said to cover 
most requirements in the way of illumination. We select two 
examples to illustrate the variety of the fittings included in 
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Fig. 1.—CANDLE BRACKET. 


the catalogue. Fig. 1 is a candle bracket, an ornate fixture 
designed for those whose minds cling to the old traditions 
while desiring to make use of the advantages of electric 
lighting. Fig. 2 is a severely plain desk fitting with a polished 
sheet brass reflector for use with metal filament lamps. The 


^ Fia. 2.—Desk FITTING. 
reflector is fitted to the brass tube by a double-knuckle joint 


with a tightening wing nut. This type can be used as a 
piano standard to illuminate music without glare. 

hese are but two examples from among almost a thousand 
fittings of all kinds. We have seen the firm's show-rooms, 
and were much pleased with what we were shown. 


A New Mercury Cut-out. 


We have received from Messrs. SaGaR-RICHARDS, LTD., 
Woodbottom Works, Luddendenfoot, Yorks., particulars of a 
hew type of mercury cut-out for which they are sole licensees 
for Great Britain and Ireland. This is designed to take the 
place of fuses, and it is claimed that by the use of the device 
it is impossible to over-fuse a circuit, there is no danger from 
arcing, and fuse replacement is dispensed with. The service 
type o “ Emcos’’ cut-out is illustrated in fig. 3, where one 
of the pair is shown with its porcelain cover removed. It 
consists of an inner core possessing a chamber containing mer- 
сигу. Owing to the peculiar construction of this chamber a 
break in the circuit, due to a. short-circuit or overload, takes 
Place in a predetermined restricted area. thus ensuring that 
the severing of the column of mercury occurs under a head 
of mercury, in an airtight chamber, without flash or noise. 
The displaced mercury is caught in a special chamber in this 
Inner core, again returning to complete the column on depress- 
ing the vulcanite button seen in the illustration. The inner 
core 18 contained in a case, and is usually mounted between 

о porcelain blocks, which arrangement affords complete 


electrical protection. The mercury column cannot be re- 
established if the overload or short-circuit still exists, as the 
mercury will not remain in the restricted area until the fault 
is removed. The Emcos'' cut-out forms a very efficient 


Fic. 3.—Tue ‘‘ EMcos " Merctry Cor. our. 


type of current limiter, as a stoppage caused by an excess of 
current cannot be remedied until the extra lighting, &c., is 
switched off. 

A Kinema Lighting Set. 


Fig. 4 illustrates an interesting lighting plant supplied b 
Messrs. WARD & GOLDSTONE, LTD., SUEDE Wore Saller у 
to опе of their Indian clients, for ase with а travelling kinema. 

The engine is of the two-stroke type, running on paraffin, 
and the generator has an output of 2.2 kW at 70 volts. The 
engine is fitted with a fan-cooled radiator, the fan working 
on ball bearings; a reservoir for the cooling water is con- 


Ес. 4.— A KINEMA LiGnTIiNG Set. 


tained in the engine bedplate. The trolley is made of channel 
iron bolted together and floored with 14 in. elm board. 

[t is intended to use animal haulage for transporting this 
set over the rough Indian roads for, although the complete 
weight of the plant as shown is over a ton. the mounting has 
been so well carried out that the set can be moved on level 
ground by one man. 
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THE DISTRIBUTION OF ELECTRICITY. 


Discussion AT J.ERDs. 


Mr. W. B. WoopHoUsE's paper on the above subject, which 
was abstracted in our issue of December 3rd, 1920, was dis: 
cussed before the NORTH-MIDLAND CENTRE of the INSTITUTION 
OF ELECTRICAL ENGINEERS at Leeds on January 95th. Mr. 
C. J. Jewell, chairman of the Centre, presided, and there 
was a good attendance of members. 

In opening the discussion, Mr. Storr remarked that Mr. 
Woodhouse was to be congratulated on writing a paper of 
that description which was so complete in all the essentials. 
One portion ot the paper referred to the time limit for develop- 
ment, and with that he was in strong agreement; speaking of 
normal areas of electricity supply, say, а few square miles 
as distinct from the whole country, there was a very definite 
limit beyond which it was inadvisable to plan ahead for 
financial reasons. With а very simple outline of an ideal area 
as outlined in the paper, it would not be difficult to decide 
what to do in connection with sub-station costs. Sub-stations 
together with their equipment, when they were equipped for 
areas not only for load grouping, but for simplified protection, 
had а very large eflect on the cost of the distribution systeni, 
and for sunplilication sub-station costs should be seriously 
considered along with all mains work. An important point 
to be kept in mind was that if economy was practised with 
due caution in the early lay-out a greater area could be 
covered by the same cross sections of copper by taking an 
alternative route at a later date. 

Mr. JOHNSON (Leeds) said that though the paper dealt 
with power as a Whole, it appealed to him as a telephone 
engineer to some extent; his remarks would be chietly on 
its application to telephone engineering wors. Mr. Wood- 
house stated: Phe concentration of generating plant in a 
small number of station involves greater expense in dis- 
tribution, and is only justifiable so far as the advantages 
of centralisation outweigh the extra costs of distribution 
which result." With the alteration. of а few words that 
paragraph exactly described the problems telephone engineers 
in large cities had to consider when deciding whether they 
should put up one big exchange for the whole eity or whether 
they would have a number of sub-exchanges on the cutskirts, 
although the distribution was not the sime, inasmuch as the 
telephone distribution was necessarily of a 7 tree“ form, 
whereas that of power distribution nught be described as of 
the " web " design. Yet the considerations were very similar 
in that they had to enter into rather elaborate calculations, 
and a good deal of surveying had to be done 1n order to 
decide whether a sub-exchange should be put down in a 
particular area or not. Ihen, too, they had their own density 
problems, inasmuch as whereas the bulk of the conversations 
was local, and. consequently: cables of a very small diameter 
would sulfice, yet they had also got to provide for the junction 
and trunk trafie which required telephonic efficiency of a 
much higher order. The speaker was particularly struck with 
the fact that Mr. Woodhouse had emphasised the need for 
a considered lay-out at the beginning. Telephone engineers 
were up against similar problems; for instance, the Hull tele- 
phone area extended for several miles north, east, and west, 
whereas it only extended a little wav to the south because 
of the river. Humber. Even in those physical difficulties 
there was a great necessity for the study of the location of 
the station. 10 begin with, they found that if they once 
got a central station where they should have a number of 
sub-stations, or vice versa, the capital spent at the beginning 
with a large unexpired Ше made it almost impossible {о put 
the thing right afterwards. When they built the automatic 
exchange at Leeds they used ordnance maps on which they 
plotted the location of every subscriber in Leeds. They then 
drew one line horizontally and one perpendicularly, not in 
the middle of the paper, but so that they had exactly as 
many stations on each side of the perpendicular, and exactly 
as many above as below the horizontal line. Obviously where 
those lines crossed was the place where they could. put the 
central exchange with the least expenditure of labour. Had 
they chosen a site near the Leeds Post Office for the Leeds 
exchange it would have meant that thousands of wires would 
have had to be, perhaps, one-third of a mile longer on an 
average than they need have been. Telephone engineers in 
their survey: found that it would not do to lay cables without 
a very thorough understanding of what they were going to 
do ultimately, and before they entered upon the main scheme 
they plotted. on ordnance maps the probable. requirements 
for telephones within periods of five, fifteen, and twenty-five 
vears. So that although they. might only do a preliminary 
part of it at the time. they. knew what they were working 
for, and they saw that tbey had cables at all events for five 
vears, whereas they provided ducts for at least fifteen years. 
They reckoned that bevond those periods, interest and main- 
tenance charges would wipe out the cost of adding cables 
when the time came. To a trained man it was comparatively 
easy to nike а verv reliable estimate of the development in 
any particular part within those periods, and he believed 
that power undertakers alsa found that they could make a 
fairly accurate forecast of the requirements in a somewhat 
sitnilar way. The Institution might well devote a good deal 


of consideration to the necessity of having ureas arranged on 
an intelligent basis. He knew there were immense dittculties 
in the way, but the advantages of getting the area properly 
arranged to begin with were so great that it seemed worth 
while doing a great deal in order to get that. If, for instance, 
they were going to make use of water power, the area cer- 
tainly ought to be grouped round that source of supply even 
it local jealousies and feelings of importance on the part of 
local authorities stood in the way. He thought that the 
umtter was of such importance that it ought to be possible 
to overcome dilliculties, because if they once got away from 
the economic centre it seemed almost impossible ever to get 
the thing put right. He emphasised the importance of the 
preliminary survey both as regarded the area, the location 
of the station, and the question of whether there shouid be 
any, and, if so, how many sub-stations, and there should be 
an intelligent knowledge of what the station was going to 
serve for a good many years ahead. 

Mr. HiNiNGS observed that it was a pity that the author had 
not brought the 1907 figures up to date, because as they 
stood they were really of no value for comparative purposes. 
Mr. Woodhouse had mentioned the resistance losses varying 
with the load. Was that correct? Should not it be the 
square of the load?—and even that might be slightly increased 
on account of the temperature of the cable. As to h.p. cables, 
he thought most mains engineers would agree with Mr. 
Woodhouse that 0.05 sq. in. should be the minimum for a 
pressure of about 10,000 V. He knew, however, ot in- 
dividual cases where cables were of smaller cross-sections, 
i.e., 0.035 sq. in. at 11.000 V, and they had given years of 
good service. With regard to the remark that Some regula- 
tion of pressure will be permissible at the stations.. it 
seemed to him that a fairly definite pressure must be main- 
tained on account of the local supplies. If that was mai- 
tained it would mean that some form of boosting would have 
to be employed. 

Mr. О. G. SHUTILEWORTH (Hull) said that he had been 
concerned with a scheme for transmitting 2,000 h.p. in bulk 
about 12 miles. "The approximate cost of laying the cable 
was # 50,000, and the cost of switchgear and the trans- 
formers for stepping up and stepping down was about 
330,000; the whole scheme cost about £100,000. He reckoned 
that if they used the cable at 100 per cent. load factor they 
could supply from 30 to 40 million units, which would repre- 
sent a cost of 0.06d. per unit. If they took an average figure 
of 10.000.000 units at 25 per cent. load factor the cost per 
unit would be 0.24d. The cost of transmission was becoming 
а very serious factor with the present cost of cables, and he 
agreed with Mr, Woodhouse that to lay light cables was a 
fallacy; the cost of labour was such a big proportion of the 
cost. The size of cable they selected was 0.15 sq. in. They 
had a guaranteed load of 2,000 kW, and they fixed on a 
pressure of 22,000 V, which allowed them about 50 per 
cent. for the development of the district. "Their experience 
of а 0,000-V transmission was that it did not take them 
far on account of pressure regulation. They had one running 
for six miles; for two-thirds of the distance the cable was 
0.15 sq. in., and the rest was 0.075 sq. in. They found in 
practice that with an approximate load of 300 kW at the 
consumer's premises, and with the cable fully loaded at the 
power station and tapped off at intervals on the way, thev 
got as much in an afternoon as 15 per cent. variation. That 
was beyond the economic limit. They had to choose between 
11.000 and 20,000 volts; finally they decided on 20.000 volts. 

Mr. Woop asked if an overhead system of steel-clad alumi- 
nium mains using pressure regulators on the system, such 
as was used in Canada and the States, would not be more 
economical? In a country like this he imagined they would 
be much more reliable than an untried e.h.p. underground 
cable; the overhead cable was kept too much in the back- 
ground in this country. 

The CHAIRNMAN (Mr. C. J. Jewell) held that it would be a 
good thing if a warning was given concerning the comparative 
costs of cable and site. In his experience he had found many 
places where, just for the sake of a few pounds in the cost 
of the site, they had turned away from the main road and 
had gone up a back street and expended many thousands 
of pounds on cables. When they had a fairly large sub-station 
and perhaps a dozen or fourteen cables and they had to 
take them over a distance of 300 or 409 vards, it cost what 
would be quite a big frontage cost for a first-class town. He 
had known that happen in towns with tramway systems where 
they had fairly large sub-stations. A static sub-station was 
a different thing, but even then the cost of the cable was 
sometimes lost sight of when the site was chosen; the people 
responsible for the lav-out had not taken into consideration 
what their cost« would be, they had only looked at the first 
cost of land. He entirely agreed with Mr. Woodhouse on 
the building up of a system. To-dav if one were building 
up а system without a very assured load, one would naturally 
adopt 10,000 volts. They could distribute quite a long way. 
feed a good many sub-stations, and keep the capital cost 
fairly low even with cables instead of overhead equipment. 
Their load or generation would always be at 10.000 volts, and 
they could work up to 30,000 on their main load. and come 
down and tap into their sub-stationa wherever they liked. 
Mr. Woodhouse's arrangement of gradually building up and 
taking notice all the time of the captial cost and seeing they 
got a fair return, and as the load increased to be able to 
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increase their copper or transmission, was one that should 
not be lost sight of. 

Mr. W. B. WooDHOUSE, in replying to the discussion, said 
that Mr. Johnson's comparison with the distribution of tele- 
phones was another phase of a similar engineering problem. 
1t was valuable to have an analogy of that kind, and to be 
able to check one's conclusions with one particular system 
by the conclusions arrived at with something of a ditterent 
nature, but analogous, allowing for the diflerences. As to 
Mr. Johnson's statement that the site of the station should 
be selected after caretul consideration of the area, he was 
very glad that had been emphasised, because he (Mr. Wood- 
house) was afraid that even to-day engineers were talking 
of building power stations on utterly unsuitable sites, sites in 
the middle of large towns from which it was impossible to 
move their cable routes. The cable routes bad not been 
considered; if they had followed out Mr. Johnson's example 
and laid out the scheme of what they would want in 15 
years’ time, it would modify a good many of those proposals. 
The impression Mr. Johnson's remarks left on him was the 
enormous value of a careful engineering analysis of those 
problems; the tendency had always been to say: Well, after 
all, you cannot use too much copper, and there are во many 
variants that it is not worth while trying to analyse the 
problem." Mr. Woodhouse contended that it was worth 
doing, and it was only by proceeding in that way and trying 
to get some leading principles that they would ever progress. 
Mr. Johnson had emphasised the importance of considering 
the probable requirements in advance, which was particularly 
important in towns where they had expensive roads and 
pathways to break up, and where they had a greater likeli- 
hood of obstruction. It was of importance to look upon 
electric power supply as being something for a very wide area; 
in this country they were now talking of 50 or 60 miles; in 
America they were connecting areas over distances of 300, 
400, and 500 miles, and the whole supply of an area 500 miles 
from end to end was being linked up. 1f the Americans could 
do that, surely they in this country must think on proper 
lines; for example, not merely to consider the linking up of 
Yorkshire, but also consider the interconnection of Lancashire 
and Yorkshire, Yorkshire and Tyneside, and Yorkshire and 
Birmingham. Those were the problems to consider, not 


merely what they were going to do in а small portion of 


the West Riding. They had got a lot to learn yet about 
dielectric losses; the Engineering Research Association was 
very busily engaged on problems of that kind, and a great 
many people were working on them as well as the cable 
makers, so that in a few years they would have something 
definite to go on. In the meantime one had to take into 
account that paper, while a very admirable insulator, was 
rather sensitive to temperature, and that their dielectric 
losses would rather increase as the temperature rose, во that 
they might very soon reach a dangerous point. "There was 
no doubt that in connected systems they would have recourse 
to some auxiliary method of pressure regulation; whether 
It was by boosters, synchronous boosters, or synchronous con- 
densers, or whether it was by regulation transformers, would 
depend on the particular case and the amount of load they 
had to deal with, but something would undoubtedly һе 
necessary, and must be regarded as a disadvantage seeing it 
meant extra cost and complication, the disadvantage of a 
very large system. Mr. Shuttleworth's figures were rather 
higher than were necessary in a general distribution scheme; 
Mr. Shuttleworth was considering the supplv in one par- 
ticular case. There was no doubt at all that if they were 


going to distribute cheaply they must use overhead mains: 


and use a great many mains, particularly in a district where 
the density of load was not very great. In Yorkshire there 
was already а very considerable mileage of overhead cables, 
and that was extending. ‘There was a case both for overhead 
cables and the underground main, and both types would always 
have their uses. If they were considering the transmission 
of very large amounts of power by overhead mains, then 
they were almost forced to the condition that they had had 
to accept in other countries, that was, they wanted a tract 
of country on which to erect their mains and of which they 
would have the ownership and control. That would be a 
rather difficult thing in the West Riding. ‘They had already 
got so many roads, so many railways, and so many other 
things that if, for example. they wanted a tract many 
Yards wide to put their poles on, by the time they had paid 
for it it would cost more than the underground main. For 
а great many parts of the industrial area thev must go under- 
ground, but where they could possibly go overhead he thought 
they must do so. Mr. Jewell’s warning was one that they 
should remember. It was very often forgotten that if a 
sub-station was put out of the way it meant an extra length 
of main and, therefore, considerable extra cost of mains. 
Obviously the sub-station site should be chosen with the 
Lreatest care; the cost of those extra lengths of cable would 
soon swamp the additional cost of land. For the industrial 
districts of this country 10,000 volts was right; it was unfor- 
tunate that so many of the towns had adopted a lower pres- 
sure, but it was not too late for them to come into line with 
the pressure which must be adopted outside the big towns 
and put their extensions down at 10,000 volts. They could 
uy switchgear, cables, and transformers cheaper; it would 


е great advantage if 10,000 volts could be standardised as 
the power users’ pressure. 


TRADE STATISTICS OF CANADA. 


THE following figures, showing the imports into and exports 
from Canada of electrical and similar materials during the 
year ending March 31st, 1919, are taken from the recently- 
issued trade statistics. Figures for the year 1917-18 are given 


for purposes of comparison, and notes of any increases or 
decreases have been added. 


IMPORTS. 
1917-18 


1918-19 Inc. or dec. 
Copper wire, plain, tinned, or plated.— 


Total lb. 68,000 179,000 + 111,000 
| $ 23,000 68,000 + 45,000 
From United States ... lb. 68,000 179,000 + 111,000 
$ 23,000 68,000 + 45,000 

Iilectric motors, generators and dynamos.— 
. . Total $ 1,918,000 2,354,000 + 436,000 
From United Kingdom 22.000 39,000 + 10,000 
„ United States 1,894,000 2,320,000 + 426.000 


Other electrical appurutus.— 
Total m 
From United Kingdom 
„ United States 


8,200,000 7,576,000 — 624,000 
93,000 55,000 — 3t 
8,091.000 7,494,000 — 597,000 
Steam engines.— 
Total rd $ 
From United States ... 


Petrol and gas engines.— 


Total 
From United States ... 


340,000 — 284,000 — 
339,000 


$ 6,666,000 6,380,000 — 286,000 
6,661,000 6,369,000 — 292,000 


Wire, iron and steel covered, including cable. 


Total v Ф 335,000 193,000 — 42,000 
From United Kingdom 1,000 18,000 + 17,000 
„ United States ... 234,000 174,000 — 60,000 
Exrorts. 
Engines, petrol.— 
Total е $ 172,000 291,000 + 119,000 
To Newfoundland 149,000 257.000 + 108,000 
‚‚ United States 11,000 29,000 + 18,000 
Mica.— 
Total 55 $ 457,000 370,000 — 87,000 
To United Kingdom. ... | 5,000 55,000 + 49,500 
„ United States 451,000 313,000 — 138,000 
Electrical apparatus.— 
Total $ 2,167,000 2,168,000 + 1,000 
To United Kingdom ... 119,000 32,00 — 87,000 
„India е m 69,000 86,000 + 17,000 
„ Australia 59,000 287,000 + 228,000 
» New Zealand 48,000 4,000 — 44,000 
„ Newfoundland 35,000 31,000 — 4,000 
„ Brazil 257.000 287,000 + 80,000 
„ France T e" 1,068,000 707,000 — 361,000 
„ United States a 492,000 433,000 — 19,000 
Machinery, other than printing, sewing, agricultural and 
washing.— 
Total $ 2.922.000 5,983,000 +3,061.000 
To United Kingdom ... 897.00 131.000 — 766,000. 
„ Newfoundland 111.000 75,000 — 36,000 
„ France 86,000 36,000 — 50,00 
„ Japan À 121,000 68,000 — 58,000 


^ United States 1,550,000 5,948,000 +3,698.000 


Trade Union Amalgamation.—At a private meeting of 
Bradford tramwaymen, Mr. Ernest Bevin gave an outline of the 
ideas behind the proposed amalgamation of 19 transport worker’ 
Unions. He said that the Federation of Employers was at the 
moment stronger than that of the Unions, and only by emulating 


its method of organisation by amalgamation could the men hope to 


win eventually, and gain control of the industry. Ur ions must 
amalgamate, so that if the necessity for а strike arose, they would 


have sufficient funds to compete with the purses of the employers. 


The proposed new Union would have a membership of 500,000, an 
immediate capital of £624,000, and an annual income of £700.000. 
If the amalgamation were carried out the whole of the funds of 
the various Unions would be pooled. and all benefits at present 
being paid would continue. There would be a minimum contri- 
bution of 28s. per year. At present when a Union called a strike, 
its income immediately stopped, and it began to draw on ita 
capital. Under the amalgamation, if one section went on strike, 
the others would be working, so that they would provide income 
sufficient to meet the situation without touching the capital. The 
amalgamation would, he suggested. have an accountancy depart- 
ment for the tabulating of wages demands and statistics for the 
men who went to arbitration courts, and have its own paid legal 
advisers. as well as a staff to keep the Labour Members of Parlia- 
ment fully posted with statistics and information. 
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NEW PATENTS APPLIED FOR, 1921. 
(NOT YET PUBLISHED.) 


lled expressly for this }ойгпа! by Mssexs. Surren - Jo] O'DeiL anp 
asns, Chartered Patent Agents, 985, High Holborn, London, W. C. I. 


2,309. 
ary 17th. 


2,677. Ignition magnetos for internal combustion engines.“ H. W. F. 
Ireland and H. Lucas. January 20th. | 

2,048. * Electric lamps for vehicles." W. H. Egginton and H. Lucas. 
January 20th. 

2,083. '' Tumbler switches." X. Takaoka. January 20th. 

2,084. “Signalling arrangement for electrically worked railroads.” F. 
Grunig. January 20th. (Switzerland, November 25th, 1920.) | Й. 

2.685. Electric motor control.” British Thomson-Houston Co., Lid. 
and Н. C. Hastings. January 20th. | . 

2,709. '' Electric contacting devices." Н. Lloyd and А. P. Pehrson. 
January 20th. 

2,711. Means for enabling electric current of low voltage to flow: acress 
proximate surfaces of two conductors in contact.“ T. №. Whitehead. Janu- 
ary 20th. 

2.717.“ Electric discharge tubes," Naamlooze Vennootschap Philips’ Gloei- 
lampenfabrieken. January 20th. (Holland, January 22nd, 1920. 

3,719. '' Induction apparatus for clectro-therapcutics, &.“ P. Bischof- 
berger. January 20th. (Germany, December 14th, 1920.) : 

2,727. “ Telephone switching apparatus.“ W. Aitken, ‘January 2lst. ` 

2,729. '' Electromagnetic wave receiving systems," f. J. Chambers. 
January 21st. 

2,748. '' Incandescent electric lamps." F. J. Moore, January 21st, 

2,754. Electric egg.tester." F. Armstrong. January 21st. 

Z,/06. '' Production of electrical oscillations by thermionic valves.“ N. 
Lea and Radio Communication Co., Ltd. January 211. 

2,782. “Telephone systems." Western Electric Co., Inc., and Western 
Electric Co., Ltd. (Western Electric Co., Inc.). January IJlst. 

2,783. ''Cancelling switch," P. D. Coates. January 2151, 

2,785. Arrangements for reinforcing weak continuous currents.“ D. 
Reichinstein. January 21st. (Germany, February 25th, 1920.) 


Automatic, &c., telephone exchange systems." W. Aitken. Janu- 


2,791. '' Electric motor control systems," T. Zweigbergk. January 2lst. 
Bs “ Electrically heated hand irons, kettles, &c." H. Leigh. January 
st. 


2,798. '' Electric signalling." В. Davies and Eastern Telegraph Co., Ltd. 
January 2151. mn Ж 
M on Electric heater resistance elements.“ R. W. Reynolds. 
st. 
2.803. Apparatus for suppressing earthing currents in high-voltage nets.” 
Sicmens-Schuckertwerke. January 2lst. (Germany, January 3lst, 1920.) 
2.806. Measuring magnetic induction." British Thomson-Houston Co., 
Ltd. (General Electric Co.), and General Electric Co. January 2lst. 
2.807. Elastic fluid turbine driven sets." British Thomson-Houston Co., 
Ltd. (General Electric Co.), and General Electric Co. January 21st.“ 


2.816. Terminals for electric junction boxes, ceiling roses, &c.“ W. W. 
Congdon. January 21st. 


2,825. “ Hydro-electric steam 
&c." W. P. Durtnall. January 
Means for transforming light impulses into electric current im- 
pulses." T. H. Nakken. January 2l«t. 
2.450. Electro- magnetic wave signalling systems.“ II. J. J. M. de 
Regnauld de Bellescize. January 22nd. (France, January And, 19%.) ; 
2,889. '' Means tor preventing theft of electric lamps.“ J. A. Brook. Janu- 


January 


power systems for locomotives, tramcars, 
7 Tia 
alst. 


2,899. K Electric accumulators.” R. Rankin and Van Raden & Co., Ltd. 
January 22nd. 


2.902. Earthing device for lead-covered cable," L. Weekes, January 


2,911. ‘ Electrodes, and methods of making same.,“ British Thomson- 
Houston Co., Ltd. (General Electric Co.), and General Electric Co. January 
22nd. 

2,940. “Electric head-lights for motor-vehicles, &c." J. Eaton & Efandem 
Co., Ltd. January 24th. 

2.953. Negative resistance, &c., devices for radio-signalling, &c." J. 
Scott-Taggart. January 24th. 

2.975. Electric-wire tester." G. Westley. January 24th. 

2,900. '' Incandescent electric lamps." H. E. Clerk and W. W. D. Knight. 
January Ath. 

2.92. * Telephone installations." J. P. Vinall. January 24th. 

2,994. Motor - vehicle electric lamps." H. Lucas and W. C. Turner. Janu- 
ary 24th. 

3,009. “ Electron tubes." Soc. Anon, pour I'Exploitation des Procedes M. 
Leblanc-Vickers. January 24th. (France, April 2nd, 1920.) 

3.010. Systems of voltage regulation.“ British Thomson-Houston Co., 
Ltd. (General Electric Co.) and General Electric Co. January 24th. 

3.012. Mine signalling apparatus." T. Chismon. January 24th. 

3,037. '' Automatic electrical steeriny-gear for ships," G. C. Boles and 
W. P. Gandell and A. K. Масгогіе and H. Noble. January 24th. 

3.040 /2. *' Miners’ clectric safety lamps, &c." G. Oldham and J. Old- 
ham. January 24th. 

3.041. Galvanic batteries.” G. Oldham and J. Oldham. January 94th. 

3.055. Electromagnetic switches or cut-outs.” C. C. Garrard and А. H. 
Railing and W. Wilson. January Dith. | 

3.056. Electric motor starters and regulators.” C. C. Garrard and A. H. 
Railing and W. Wilson. January 25th. 

3,066. '* Electromagnetic wave receiving and amplifying systems.“ E. J. 
Chambers. January 25th. 

3.084. '' Apparatus for generating electricity.” J. A. Craigie and A. Green- 
wood and D. R. Robie. January 25th. 

3,087. “ Adapters for electric-lamp holders," E. Schattner. January 25th. 

3.097. “ Electrodeposition of bronze, &c." AL H. Fehr and D. H. Fehr. 
January 25th. 

3.105. Number-diale for automatic, &c., telephone systems, Ke.“ J. E. 
Collyer and E. A. Petithory and Siemens Bros, & Со, Ltd. January 25th. 

3.100. '' Protective devices. for. three-phase electrical distribution systems.” 
Metropolitan-Vickers Electrical Co., Ltd., and T. W. Ross. January 25th. 

3,119. „ Electric lamps." British Thomson-Houston Co., Ltd. (General 
Electric Co.) and General Electric Co. January 25th. 

3.120, " Indicating instruments,” British Thomson-Houston Co.. Ltd. 
(General Electric Сэ and General Electric Co. January 25th. 

3,145. Means for converting polyphase electric currents into single-phase 
currents and vice versa. Allmanna Svenska Elektriska Aktiebolaget and E. 
Hedin and S. Norberg. January 25th. | 

3.157/58. *'' Eleetric rectifiers." F. Freedman. January 26th. 

8,165. ** Automatic, &c., telephone учет? W. Mtken. January 26th. 

3.166. Electricallyedriven centrifugal fans." D. A. Capewell and R. B. 
Н. Gessage. January 26th. 

3.171. Production of chemical compounds ar elemente bv 
translation of amalgam formed by electrolysis to 
receptacle; E. B. Barnett. January 26th, 

3. 175. Aerials for wireless systems," . P. Grenfell and J. Robinson. 
January With, 

3,176. Combined portable electric fight and heater. M'. Marygotis. 
arv 26th. 

3.182. Electrie woedlworker ®© N. D. Plowman. January 26th. 

3.209, „ Impulse. transmitters "Automatic Telephone Manufacturing Co, 
Ltd. January 286th. (. S., February 1th, 1920.) 

3.211. „ Flectric swatches." A. Shore and A. P. Witchell, January 26th. 

зола. Plug or connection for electric irons, &. A. E. Barber. Janu- 
ary 24th. 

3.2946. '' Flectro-macnetic switch devices." Metropolitan-Vickers 
Co, Ltd. January 96th. (U.S., February 20th, 1920.}. 


gravitational 
hermetically-sealed 


Vanu- 


Electrical 


3.276. Trolley wucks or conveyers for overhead cableways,” S. A. Rogers. 
January 26th. 

3,279. “ Push-button elevators.” O. Imray (Otis Elevator Co.) and Otis 
Elevator Co. January 26th. - T 

3,280. '' Electric switching mechanism." British Thomson-Houston Co., 
Ltd. (General Electric Co.) and General Electric Co. January 26th. 

3,908. '' Electrically-controlled gas valve." D. Е. W. Res. January 27th. 

3,316. '' Drums for electric cables." L. Dodson. January 27th. | 

3,328. “ Magnetic separators.” А. E. Davies and H. H. Thompson. Janu- 
ary 27th. . 

‚ 3.331.“ Electric torch.” J. A. Francis, January 27th. 

3,333. “ Automatic electric switch." €, Donovan. January 27th. 
3.87. Magneto accelerator with automatic cut-out." V. Crighton. Janu. 
ary 27th. ка | | 

3.358. Switch for tapping inductance of oscillatory circuit." H. P. p. 
Rees. January 27th. À | ‚ 

3.360. Electrical measuring-instruments."" R. J. Miller. January 27th. 

34364. “ Electrical means for. detecting, indicating, measuring or utilising 
minute movements." J. J. Dowling. January 27th. 

3.378. Negative electrode for electric accumulators." A. Pouchain, 
агу 27th. | 

3.341. ‘Sparking plugs." L. Wells. January 27th. : 

3.09. Electric switches." C. C. Garrad and А. H. Railing and A. F. 
Searle, January 28th. 7 

3,438. ‘ Telephone call-register. and check." Н. A. J. Bronncker. Janu- 
ary 28th. | 

3,445. “ Electric device for regulating traffic and signalling." A. E. 
Chapman. January 28th. l | 

3.446. Welded joints for tramways, &c." H. Bolton and G. Wallace. 
January 28th. : 

3.447. Starting and plug-deaning device for internal-combustion engines.” 
W. E. Coe. January 28th. Be ad 

3.53. Telephone attachment." H. W. Jameson. January 28th. 


3.454. '' Electric burglar alarms.” Alarm Ges. für Einbruchsichere Anlagen 
and A. Bachineyer, January 28th, - : 


24 


Janu- 
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` PUBLISHED: SPECIFICATIONS. | 


Tbe numbers in parentheses are those under which the spesificatione will be 
pristed and abridged, eod all subsequent proceedinge will be tekea. 


1918. . 


15,393. “ Sparking plugs for internal-combustion engines," Soc. Clerget, 
Blin, et Cie. September 19th, 1917. (136,851.) 


‘ 1919. . | 


16,404. “Electric arc welding and like operations and electrodes therefor.” 
C. J. Holslag. June 30th, 1919. (156,280.) 

24,097. '' Electric switches," Crompton & Co,, Ltd., and W. F. Jones. 
September 19th, 1919. (156, 301.) 

2.450. Electric generating plants." Austin Motor Co., Ltd., and C. B. 
Walker. September 24th, 1919. (156,303.) 

23,496. '' Minimum electric current indicators." Т. Powell. September 
24th, 1919. (156, 304.) 

73,739. '' Process for the manufacture of metallic tubes.“ S. O. Cowper- 
Coles." March 2nd, 1920. (156,309.) 

24,225. *' Apparatus for the operation of .a ceceiver with a plurality of 
separate receiving elements by a transmitter, applicable particularly for 
statistical or tabulating: purposes." С. Borel. October 3rd. 1919. (156. 2.) 
24,406. Amplifying device for use in wireless telegraphy and telephony.” 
J. B. Bolitho. October 6th, 1919.  (156,330.) 

24.780. Electric photographic printing or copying machines.“ J. Halden 
& Co., Ltd., and J. B. Halden. October 10th, 1919. (156,339.) 

15.177. Control of electric motors driving planers and the like." 8. 
Gowan, L. Miller, and Metropolitan-Vickers Electrical Co., I. td. October 14th, 
1919. (156343) ; 

25,19. * Terminal caps for electric conduits," F. I. Johnson. October 
14th, 1919. (156,344.) 

75.333. “ Electric motor controllers." British Thomson-Houston Co., Ltd. 
(General Electric Co.). October Lith, 1919. (156,346.) 

25,500. “ Eletro-magnetie mechanisms applicable to telegraphic and like 
purposes." Automatic Telephone Manufacturing Co., Ltd., and 5. R. Smith. 
October 18th, 1919. (156,353.) | 

25,669. '' Telephone transmitters." C. H. Pritchard and J. Mangles. Octo- 
ber 20th, 1919. (156,354.) 

26.487. Starting devices for electric motors.” British Thomson-Houstya 
Co., Ltd. (General Electric Co.). October 28th, 1919. (156,363 

27.608. Automatic electric regulator.” Y. Gehrig. November 7th, 1918. 
(156. 372.) 


24,296. ''Sparking plugs." J. A. Moreau. August 6th, 1919. (Patent of 
addition not granted.) (149.924) | 

30,278. “ Sparkplugs for internal-combustion engines.” H. G. Longford 
and W. A. Clark. December 4th, 1919. (156,391.) 

31.220. Electrically-propelled road vehicles.“ P. A. II. Mossay, Mossay & 
Co. IAd., and Ransomes, Sims & Jefferies, Ltd. December 12th, 1913. 
(156,398. ) 


38.403 “ Telephones.” C. Kearton and G. B. Riley. December 19th, 1919. 
(156,403. 

32:57. Electrically operated mechanism suitable for driving clockwork 
trains or the like." F. Ilolden. December 24th, 1919. (Addition to 118,329.) 
(150, 8.) 


| 1920. 


2. '' Enclosed bulb electric devices," General Electric Co., Ltd., aud O. 
Durdle. January And, 1920. (156,411.) 


1.499. '' Magneto generators.” О. Imray (К. Bosch AKt.-Ges.). January 
leh, 1920. 196,415.) 


3.077. Connectors for electrically-heated apparatus.“ K. W. Johansson. 
February 24th, 1919. (139,461) 

4.479. Electrical iNuminating-apparatus for kinematographic projecting- 
apparatus and the like." G. Teppati. August 27th, 1919. (150297) 

A21. UC Gyrocompasses.”” Sperry Gyroscope Co. November Bth, 1917. 
(139,47 4.) | 

g. .“ Apparatus for the manufacture of copper cable tubes and other 
metal articles by electro-depesition," S. О. Cowper-Coles. March 26th, 1920. 
(156, 441.) ` | 

10.319. '' Method of and means for controlling resistances for electric cit. 
cuits.“ Tgranic Electric Co., Ltd. (Cuther-Hammer Manufacturing Co.). April 
]3th, 1920. (156.443 \ 

10,542. '' Electric. gas-ipnition. devices.“ J. O. Delen. April 15th, 1920. 
(156,445.) | 

1,006. ** Electric wave filters.” 


1915. (042.115) 


12... Apparatus for taking kinematograph records," Petra Akt.-Gee. 
fur Elektromerhanik. August 13th. 1919. (452.283. 

15.7750. Electre-ostotie separation of substances, blektro-Osmose Akt. 
Ges. (Graf Schwerin Ges.. April Sth, 1918. (144,710. ) , 

15.902. Apparatus for the automatic protection of three-phase current cir 
ents" C. Zorzi; June ith, IRO (056 462, 


16,521. ff Marenetie separators." F. Krupp Akt.-Ges. Grusonwerk. July 
th. 1919. (147,546) 


18,982. *'' Magnetic compasses porticuliarle for use in submarines and the 
like. Werkstatten fur. Prazisions-Mechanik und Optik Bamberg. May 24th, 
1917 (47.032) 

M. A8. Electric are welding and like operations, and electrodes therefar.“ 
C. J. Holslag. June 30th, 1919. (Divided application on 156.280.) (156,476.) 


Western Electric Co., Ltd. July ]5th. 
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WORK AND PROSPERITY. 


WE have shown, on several occasions recently, that 
plenty is essential to peace and prosperity ; and this view 
is proclaimed on all sides by everyone who devotes serious 
thought to the subject. Mr. Clynes has said that plenty 
is the friend of the worker, scarcity the friend of the 
profiteer. The Observer calls on us all to get ahead with 
the work that wins, and in this phrase lies the gist of the 
truths we have endeavoured to put forward, in season 
and out of season, ever since the cessation of actual 
hostilities put peace among some of the less remote 
possibilities of a not too distant future. The debt in- 
curred during the war amounts to the mortgaging of 
production. Without production there cannot be plenty, 
and production involves work, hard work, and con- 
tinuous work. We have had our excitement, and now 
we have got to pay for it. We can only pay for it by 
work. Production has been one of the catchwords of the 
day, and it is time it was realised that plenty will 
be reached, permanent prosperity attained, only when 
everybody awakens to the fact that it is his or her duty 
to get on with the job immediately in hand. 

"This duty, according to our own impression, has 
been best realised by Belgium, of the allied nations, less 
well by Great Britain, and hardly at all by France. 
We expect it is realised in Germany more keenly than 
in Belgium, and it is from knowledge of the German 
temperament, not from ignorant fear, that we repeat 
our former warning that danger to British prosperity 
is more to be apprehended from impoverished Ger- 
many than from prosperous America. 
а great producer of unity of effort. "This was proved 
during the war, so far as the British nation was con- 
cerned, and adversity 1s unifying Germany now. Un- 
less there is а very great increase in the co-operative 
spirit of which everyone was talking only yesterday— 
there are already ominous signs of weariness of the 
topic on both sides—unless this spirit manifests itself 
more certainly, the British Empire, having emerged 
victorious from the war, will be in a fair way to lose 
the peace. 


Adversity is 


But, it may be said, what is the use of telling everyone 
to work hard when a million workers are unemployed? 
Unemployment, as we said in a recent article, will be 
remedied when there is more business. Slackness of 
business 1s due to several causes, prominent among which 
are the restriction of credit and the crushing incidence 
of taxation upon industry. 

The restriction of credit by tho banks is an carly 
step in the policy of monetary deflation to which the 
Government is committed. The Right Hon. Reginald 
McKenna, whose appointment to the important position 
of chairman of the London Joint City & Midland Bank, 
Ltd., and statesmanlike speeches in that capacity, may 
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well make many people realise what a Chancellor of the 
Exchequer was here despised and rejected, threw a 
good deal of much-needed light on the financial situation 
in his address to the shareholders of that bank on 
January 28th last. The first step in inflation is taken 
when a bank makes a loan; the first step in deflation, 
therefore, is taken when that loan is redeemed, either 
willingly or under pressure. Deflation reduces prices, 
because purchasing power is diminished. Here it is 
necessary to discriminate carefully between the two 
meanings that can be attached to the expression “ pur- 
chasing power." The purchasing power of the sovereign 
has diminished, and on the whole that is a bad thing, 
although, so far аз the National Debt is concerned, 
there are redeeming features about the phenomenon. 
Purchasing power, in the sense in which Mr. McKenna 
used the expression, is created by the issue of loans, 
or paper money, in excess of gold reserves, and in the 
absence of commodities, the result is a general forcing- 
up of the number of paper tokens charged for such 
commodities as are obtainable. When credit is with- 
drawn, prices fall; but here care must be taken. They 
fall for the reason that the proportion of commodities 
to the purchasing power in existence increases ; but they 
may fall, and аге falling now, as a result of the com- 
pulsory liquidation of assets, the forced throwing upon 
the market of stocks of goods which the holder must 
turn into money, no matter at what loss, in order to 
live. This second fall operates to bring about scarcity, 
and if it lasts long enough, is bound to produce another 
rise in prices, so that the lust state will be worse than 
the first. 

For the reason that we are all accustomed to think in 
pounds, shillings, and pence, it is generally regarded as 
undesirable to obtain fewer pounds for a thing than 
were originally given for it. Hence a period of good 
trade is a period of rising prices. The falling prices, 
said to have brought about already a reduction of some 
12 or 15 points in the cost of living, will not and cannot 
last beyond the time required for the realisation of 
stocks, unless more commodities are produced and made 
avallable, and that, too, without increase in the cost 
of production. In order to get to the beginning of a 
period of prosperity, prices will have to fall very con- 
siderably. 

The question is one that is perfectly famihar to elec- 
trical engineers. Up to the point where the load factor, 
whether of a supply station or a factory, is 100 per cent. 
the total cost of production can always be reduced, be- 
cause the standing charges are distributed over a greater 
number of units or manufactured articles. It is often 
thought that when this point is reached, further econo- 
mies are impossible, because extensions are involved, 
and inore capital has to be expended. But it must not 
be forgotten that if such extensions are carried out as 
economically as possible, the standing charges may not 
only not be increased, but may actually be further re- 
duced, by the averaging process; and not only so, but 
the economy of operation of the new plant, being usually 
superior to that of {һе old, will tend to lower the run- 
ning costs. Electrical engineers have learned that when 
an undertaking is threatened with a loss, the best way 
to avoid it, and to change the prospects from dull to 
bright, is to reduce the price per unit. The famous 
Bermondsey clause, by which the gas supply authorities 
endeavoured to make a loss on the electricity undertak- 
ing involve a compulsory increase in the price per unit, 
was not, of course, dictated by solicitude for the welfare 
of the electricity supply. It was directly against the in- 
terests of electricity, and was calculated, and intended, 
t» play into the hands of the gas supply. 

When a business is not making a profit, it 18 because 
of two reasons, which may operate together or separately. 
Either it is spending too much, or it is earning too 
liÀttle—generallyv both are true. If it is spending too 
much, economy must be practised. If it is earning too 
little—what then? Increase the fares at the holiday 


season, force up the telephone charges without discus- 
sion or notice? That is the Government way, and it is, 
in our opinion, a very bad way. Anyhow, no business 
firm could adopt such autocratic methods and expect 
to remain in business. 


We venture to suggest that a better policy would be 
to encourage traffic, to endeavour to spread the load 
and increase the load factor. We see signs of an in- 
telligent policy of this nature in cheaper evening tele- 
phone calls, and cheaper midday rides on the London 
tramcars and omnibuses. But week-end telegrams are 
dearer than ordinary telegrams ; there are few excursion 
facilities, and those there are, are apparently grudg— 
ingly granted ; the telephone service is not only dear and 
to be dearer, but it 1s inefficient to boot. 

We constantly urge production—work and produc- 
tion. It is absolutely necessary to get the most out of the 
machinery available to us. It may be objected that none 
but standard goods can be produced except against 
definite orders, and what are we to do about non-stan- 
dard apparatus, such as many classes of electrical goods? 
Here we are faced with the problem of selling, and we 
shall return to this in another article. 


r.. —r!. ͤ—.. 


We hear that the Association of Staff 
Officers in Electricity Supply is keeping a 
sharp eye on the various schemes that are 
being formulated for the electricity areas delimited by 
the Commissioners. This Association, it will be remembered, 
took energetic action when the Electricity (Supply) Act was 
before Parliament. Section 16 covers compensation fcr 
deprivation of employment, but it does not define the 
exact compensation; it is, in general, such as a referee or 
board of referees may award. There is a proviso that such 
compensation shall, in the case of an officer employed at an 
annual salary, be based on, but not exceed, that possible in 
the Civil Service at the date of the local Government Act, 
1888. There is much virtue in the definition “officer 
employed on an annual salary.” The definition narrows 
down if interpreted very literally. We understand, how- 
ever, that the Association is taking steps to secure, if 
possible, that a uniform basis shall be embodied in the 
administrative or financial section of each scheme, so as to 
make the compensation perfectiy definite, and avoid 
quibbles and contention afterwards, which is very wise on 
the part of the Association. The Civil Service scale is its 
desideratum. The Association is evidently going to take 
no chances. 

Directors are left out in the cold in this deal, no 
mention of them being made in Sec. 16. As a matter of 
fact, when the Act was before the House there was just 
а sporting chance that they would be included. One 
worthy member had tabled on the order paper an amend- 
ment to include directors in the share-out—but waiting his 
turn to move his amendment, the member lost his chance. 
The opportunity was lost in one of those sudden merry-go- 
rounds which sometimes happen in the Committee Room 


when clauses are being reshuffled. And во the poor dog 
had попе!” 


Compensation 
for Officials, 


DvmiNG recent years employers have 

What become so accustomed to acceding to the 
Constitutes demands of trade union officials that the 
Intimidation? necessity of sulving the question: Has 
there been intimidation? has not often 

arisen. But the question does sometimes fall for deci- 
sion in the courts. The case of White v. Riley, 
Which is reported in the January number of the Law 
Reports, is a useful illustration. It was there held that 
the mere statement to an emplover by a number of 
workmen that they will not work with another workman, 
and that if that workman is retained in the employer's 
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service they will strike, even where they have knowledge 
that he cannot dispense with their services, does not 
of itself constitute an unlawful threat, and is, therefore, 
not of itself actionable. The facts of the case were that 
the plaintiff was a member of the Workers’ Union. 
Having obtained work with a firm of curriers, he was 
asked to join the Curriers’ Union, which he refused to 
do. The defendant was a prominent member of that 
union, who signed a letter on behalf of the other men 


in the shop which was addressed to the employers. The 


letter stated: ‘‘ We hereby give you notice that we shall 
cease work on Friday next unless E. White either joins 
our society or leaves your employment." In conse- 
quence of this the employers gave the plaintiff a week's 
notice. He thereupon brought suit against the members 
of the union who had been employed with him, alleging 
that by conspiracy, threats, intimidation, and coercion 
they had caused his dismissal from his employment, and 
procured а breach by his employers of their contract 
with him. Mr. Justice Astbury found for the plaintiff, 
but his judgment was reversed by the Court of Appeal. 
The Master of the Rolls, in the course of his judgment, 
said: It is clear that if а set of men object to work 
with another man or another set of men they have a 
perfect right to say that they will not work with him 
any longer, and, more than that, they have a perfect 
right to tell their employer what they are going to do. 
It is sometimes expressed by saying that they have а 
right to give him a warning, but they have not a right 
to threaten. Of course, both of those words are difficult 
to define, and I prefer to say that they have the right 
to make the statement to him that they are going to 
do it, and that whatever epithet or substantive you may 
apply to it, if they do not go beyond that there is no 
cause of action."' 


— — m~ oa 


THe terms“ industrial fatigue' and 


Industrial industrial psychology " have become 
Efficiency. fairly familiar during the past few 


vears in relation to the attempts that 
have been made in this country, following on the more 


detailed work that has been done in America, to diag- 


nose industrial fatigue, and, in short, increase output. 


There are signs, however, that the temperament of tlie 


British worker (by which we do not necessarily mean 
the manual worker) does not lend itself kindly to the 
processes of self-analvsis which seem to have found so 
much favour in America. and it is not surprising, 
therefore, that there is an inclination on the part of 
the British school of industrial psychologists to abandon 
the rather narrower зере of their investigations into 
industrial fatigue, and to adopt a broader and more 
comprehensive outlook by extending their studies and 
embracing within them the whole subject of industrial 
efficiency, thereby dropping the two terms mentioned 
above, which, together with another, namely, “ scien- 
tific management," have not altogether impressed them- 
selves favourably iu this country, outside, of course, 
those who wish to impose the results of them on industry, 

In spite of the volumes which have been written upon 
the subject, it is now admitted that there is not, and, 
we venture to think, never will be, a satisfactory de- 
finition or a satisfactory test of fatigue, for, as Dr. 
C. 8. Myers, F. R. S., Director of the Psychological 
Laboratory at the University of Cambridge, recently 
pointed out, a mechanical dead level of factory output 
throughout the day, which seems to have been the aim 
of a good many psychological students. is surely un- 
realisable, having regard to the many human factors 
that must come into play in relation to a man's work, no 
matter whether it be manual or mental. If this limita- 
tion is accepted, and we think that it must be, greater 
progress will be made in the application of some of the 
principles which have come to us from the United States 


by & closer attention to the general question of industrial 
efficiency, and, looked at in this light, it can be at 
once said that we in Great Britain do not compare so 
unfavourably with America in this respect as some 
would have us believe. It is a curious thing that in 
all discussions of this kind almost sole reference 1s made 
to what has been done in America, and it is not sur- 
prising that this is just а little apt to get on the nerves 
of those to whom these discussions are addressed. As 
a matter of fact, a great deal of good, solid work has 
been done in the various industries in this country with, 
regard to improving industrial efficiency, and at the 
same time lessening the strain on the workers and 
improving their conditions generally, although not 
much has been said about it, because, perhaps, dealt 
with in this general way it does not lend itself to that 
picturesque presentation to the hearer that some of 
these specialised inquiries carried out elsewhere have 
allowed of. T m 

One or two similar inquiries were carried out in 
this country under war conditions, but even the In- 
dustrial Research Board itself now admits that they 
have little bearing upon the commercial aspect as it 
presents itself in peace time. Things have, to some 
extent, crystallised themselves by the formation 
of the National Institute of Industrial Psychology, 
which has been established by voluntary support, and 
provides a body to which employers of labour can 
now turn for assistance and guidance as regards their 
own particular problems, leaving it to the Industrial 
Fatigue Research Board to carry out its inquiries on 
behalf of the Government for industries as a whole. 
Many employers of labour, and most employés, will 
welcome this change of attitude, for it is another in- 
stance of the folly of bringing from other countries 
ready-made theories, and endeavouring to adapt them 
to practical conditions, elsewhere, which are very far 
from fitting those theories. Industrial efficiency is a 
sphere of study and investigation which is bound to 
appeal to everybody, and the employé’s co-operation 
can be the more readily obtained when he realises that 
the whole of his industrial conditions are under con- 
sideration, rather than the application of some particu- 
lar theory which it does not take a very keen intellect 
to imagine, rightly or wrongly, has one object, 2. e., 
greater output, without any broad consideration of the 
human side of the problem. 


— ——— wö— — — 


THe discussion at Birmingham in 

The Severn which members of the Institutions of 
Barrage Scheme. Civil, Mechanical, and Electrical Engi- 

neers took part was not only interest- 
ing in itself, but also marks a new departure which may 
lead to very useful results. Joint meetings, it is true, 
ure not novel, but a conference of the three leading in- 
stitutions on an engineering project which is still in the 
lap of the future is a welcome innovation. 

It was pointed out that the cost of the scheme under 
existing conditions would be prohibitive; on the other 
hand, Mr. Addenbrooke showed that in any event it 
would not be possible to commence work on the site for 
at least four vears, and that the type of plant to be em- 
ployed need not be settled for two years longer. Hence 
there is ample time for consideration of the details, and 
һу that time the cost of labour and inaterials may, and 
probably will, have been reduced to a more practicable 
level. 

Mr. Chattock held that by adopting the Thury system 
the cost could be greatly reduced, and on this basis Mr. 
N. Rosher estimated that to transmit 100,000 kW to 
Birmingham would require overhead lines costing one 
million sterling; assuming the cost at the Severn to be 
4d. per unit, the selling price in Birmingham could be 
0.8d. per unit. There was, however, plenty of opposi- 
tion to the scheme from speakers of considerable weight. 
We think that the discussion was a fruitful one; it will 
be reported in our pages at an early-date. 
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(No. 2) BILL, 1920. 


By A LBGAL CONTRIBUTOR. 


Тнв Electricity (Supply) Bill (Bill No. 67 of 1920) hav- 
ing been dropped, а new Bill (No. 263) has been intro- 
duced to take its place. The first Bill was said to have 
reproduced ''subject to one or two small amendments, 
the provisions of last year's Bill as passed by the House 
of Commons which were struck out by the House of 
Lords," but the striker out" has also been at work 
on Bil No. 263, from which some very important 
clauses have been excluded. 

The provisions relating to the establishment of dis- 
trict electricity boards, together with certain important 
clauses referring to the vesting of generating stations 
and main transmission lines by those boards are all 
deleted, but notwithstanding these and other changes, 
the legislation now proposed involves questions of far- 
reaching importance to those who are concerned with 
the supply of electricity. It is proposed to refer to 
some of these in the hope that Parliament may realise 
their importance to the industry. In a recent article 
on The Jurisdiction of the Electricity Commis- 
sioners, ' the present writer was dealing only with 
the Aet of 1919 which was and is un fart accompli. 
The following notes, which refer to a mere Bill 
which may still be amended or even withdrawn, 
may, therefore, serve a more practical purpose in draw- 
ing attention to some points which are only to be 
discovered by a very careful scrutiny of the language of 
the proposed measure. 

Clause 1 empowers a joint electricity authority to 
borrow money: (a) for the payment of the purchase 
price of.any generating station or main transmission 
line transferred to, acquired by, or vested in a joint 
electricity authority under the Act of 1919, or of any 
undertaking or part of an undertaking acquired by the 
authority under that Act; (+) for the purpose of any 
other payment or of any permanent work or other thing 
which the authority is authorised to execute or do, the 
cost of which ought, in the opinion of the Commis- 
sioners, to be spread over a term of years; (c) during the 
first three years after the establishment of the authority 
for the purpose of providing working capital. 

All money so borrowed may be charged on the under- 
taking and the resources of the joint authority or on 
any specitic property forming part of the undertaking. 
It is to be repaid within such period as the Commis- 
sioners may determine. The annual provision required 
to be made by a joint electricity authority or by a local 
authority for the repayment of money borrowed for 
the purposes of the Electricity Supply Acts may be 
suspended whilst the expenditure out of such moneys 
remains unremunerative for a period of not more than 
five years. 

When the duties and powers of a joint authority 
under the Act of 1919 are considered, the importance 
of its being able to borrow money will be realised. 

The duties of a joint authority are: — 

1. To provide or secure the provision of a cheap and 
abundant supply of electricity (S. 8 (1)). 

2. When во ordered by the Commissioners, to supply 
electricity in such areas and on such terms and con- 
ditions as may be specified (S. 12 (3)). 

3. To furnish accounts, statistics, and returns to the 
Electricity Commissioners. 


4. To establish a fund into which all its receipts are 


carried, and out of which all payments by the autho- 
ritv shall be made (S. 28 (1)). 

Joint authorities also have certain powers, of which 
the following can be exercised without the consent of 
the Electricity Commissioners : — 

(a) The supply of electricity within their districts 
S. 12). 

(b) fhe right to obtain wayleaves (S. 22 (1)). 


„ Errc. Rev., Dec. 10th, 1990, p. 646. 
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(c) The right (where authorised by order or special 
Act to supply electricity) to repair, maintain, or re- 
move electric lines and fittings (3. 23 (I)). 

(4) The right where so authorised by order or special 
Act to manufacture and sell electric lines and шиш 
(5. 23 (1)). 

The following powers аге еее by а још autho- 
rity with the consent of the Commissioners: — 


(а) Purchase (by agreement with the owners) of any 
generating station or main transmission line (S. 9). 

(b) The right of compulsory purchase gf an under- 
taking which is at present vested in a local authority 
(S. 13 (2)). 

(c) The right to purchase the whole or any part of 
the undertaking of any authorised undertakers by 
agreement (S. 13 (4)). Incidentally it may be observed 
that the right so to sell is by this Act expressly con- 
ferred upon all authorised undertakers. 

. (d) To enter into agreements for the use of water 
power, waste heat, or other form of energy (S. 15 (2)). 

(e) The right to erect, maintain, alter, and renew 
any by-product plant (S. 16 (4)). 

(f) To subscribe to associations (S. 30). 


Having regard to the fact that money will be required 
for exercising the above powers and carrying out the 
above duties, it seems that the Act of 1919 may become 
to a large extent a dead letter if the financial provisions 
of the new Bill of 1920 are not retained. 


Some questions of a practical rather than a legal 
nature appear to arise upon this proposal to grant 
extensive borrowing powers to these new bodies. What 
effect will the Bill—even if it only remains a Bill— 
have upon existing authorities which, in circumstances 
of extraordinary financial difficulty, are now endeavour- 
ing to supply the public with electricity? Suppose 
that they want new capital, will the fact that other 
bodies, their potential rivals, may borrow money also 
help them toraise it? Were the financial world all agog 
to supply existing companies with fresh capital to build 
new stations or lay new mains the present might be an 
opportune time to enable the joint authorities to enter 
the money market as borrowers ; but in the existing state 
of affairs, the policy of enabling any new local autho- 
rity " to borrow money appears to be highly inexpe- 
dient. 

Clause 3 enables the Commissioners to authorise a 
joint authority to issue stock bearing interest at such 
rate as the authority with the consent of the Commis- 
sioners may determine. 

Clause 4, which enables undertakers to give financial 
assistance to a joint authority, rather suggests that in 
the view of those responsible for the promotion of the 
Bill, a joint authority may have some difficulty in rais- 
ing money. It provides that authorised undertakers in 
the ar ea, local authorities, and other bodies or persons 
who receive or intend to receive а supply from the 
joint electricity authority may lend money to the joint 
authority, subscribe for ату securities issued by that 
body, and guarantee or join in guaranteeing the pay- 
ene of interest on any money borrowed by the autho- 
rity. If a local authority advances money for any of 
these purposes the amount so advanced is not to be 
reckoned as part of the total debt of the Council for 
the purpose of any limitation on borrowing. 

Clause 5 makes further provision for the expenses 
of the Electricity Commissioners. S. 29 of the Act 
of 1919 provided, in effect, that the expenses of the 
Commissioners were to be paid by ‘‘ the several joint 
electricity authorities and authorised undertakers 
within the United Kingdom in proportion to the number 
of units of electricity generated by or on behalf of those 
authorities and undertakers respectively in the pre- 
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ceding year.“ The new Bill provides that where an 
undertaker obtains a supply from any source other 
than the joint electricity authority or an authorised 

undertaker the number of units of electricity so obtained 
by such authorised undertaker shall be deemed to have 
been generated by that authorised undertaker. It seems 
from -this that undertakers who take a supply in bulk 
from an authorised distributor or а power company 
will not be liable to.the levy. Those liable to the levy 
must make a return to the Commissioners of the number 
of units generated or obtained by them. If no such 
return is made, the Commissioners may make an appor- 
tionment based on estimates, and the apportionment 
will be conclusive. 


Perhaps the most remarkable clause in this Bill is 


that which specifies the powers exercisable by the Elec- 
tricity Commissioners when authorised undertakers are 
unable or unwilling to give facilities. The clause in 
question (Clause 8) (which was Clause 17 in the former 
Bill) provides that on the application of any joint 
authority, the Commissioners may, after hearing the 
parties interested, by order require any authorised 
undertakers: to give such reasonable facilities for the 
supply of electricity within their area of supply as 
may be ppecified in the order, including the provision 
of new works, and if any authorised undertakers нге 
unable or unwilling. to comply with any such order, 
* the Minister of Transport, on the representation of 
the Commissioners, shall have power, notwithstanding 
anything in. the principal Act or this Act or in any 
order or special Act, either :— 

(а) To order that the undertaking of the authorised 
undertakers, or any part thereof, shall be transferred 
to the joint electricity authority upon the terms pre- 
scribed by Section 2 of the Electric Lighting Act, 1888 ; 
Gece NE 

(b) To confer ón the joint electricity authority power 
to supply electricity within the area of supply of such 
authorised undertakers or any part thereof.“ | 

Certàin observations upon this very important clause 
suggest themselves. In the first place, the Commissioners 
can only be called upon to act by a joint electricity 
authority if and when that body is called into being. 
The Commissioners cannot act méro motu. The clause, 
theréfore, cán only affect a particülar undertaker after 
a joint authority has been formed in the district. | 

Again, while it is difficult to imagine the Commis- 
sioners listening to any complaint by a joint authority 
unless they are satisfied that the joint authority is ready 
and willing to step in and make good the defect itself, 
there is nothing to compel the Commissioners to defer 
the hearing of an application. Reasonable facilities 
are not defined in the Bill or in the Act of 1919. It is 
conceived that even if the undertakers could show that 
they were unable to grant a supply, either because the 
Commissioners had refused to allow them to erect a 
generating station, or because owing to high working 
costs and the smallness of their authorised charges they 
were unable to provide electricity on a commercial basis, 
the Commissioners would still have power to make a 
requirement. It is presumed that the phrase after 
hearing the parties interested ’’ involves that the Com- 
missioners before making a requirement shall hold an 
inquiry pursuant to Sec. °33 of the Act of 1919. 

The Commissioners having made a “© requirement,”’ 
and the undertakers having expressed themselves 

unable or unwilling ” to comply with it, the Minister 
of Transport inay do one of two things. He may order 
that the undertaking shall be taken over by the joint 
authority on “ compulsory purchase terms, or he 
may give the joint authority power to BUDPY in the 
area, 

There is nothing in the Bill to show what steps the 
Minister shall take before making such an order. It 18 
not, apparently, like a special order within the mean- 
ing of Sec. 35 of the Act of 1919, which cannot be con- 
firmed unless an inquiry is held by an. independent 
person appointed: by the Minister. Yet it is inconceiv- 
able that the Minister would maké an orde? „ 
statutory ` undertakers of their statutory” ‘fights, ` 


_which, by letting a joint authority in to compete, would 
reduce those statutory rights to a nullity, without an 
independent inquiry. He might accept a ruling of the 
Commissioners that their requirement was proper in 
justice and in reason; but there is grave reason to 
doubt whether the undertakers would always so accept it. 

There is another point about this clause which under- 
takers in general and power companies in particular 
should be careful to note. It takes away a privilege, or 
at any rate a seeming privilege, conferred by the Act 
of 1919. Observe that the Minister may exercise his 
power *' notwithstanding angthing in. the principal 
Act.“ 

Turning to the Act of 1919 it will be found that Sec. 
12 (1) (5) provides that a joint authority may not supply 
power in any part of the area of a power company 
without the consent of the company, which consent is 


not to be unreasonably withheld. If the Bill now before 


Parliament becomes law, the fact that the power com- 
pany withholds consent is of no consequence, provided 
the Commissioners have made a requirement with which 
the company is unable or unwilling to comply. It is 
true, of course, that if a power company withholds con- 
sent, Sec. 12 (1) of the Act of 1919 allows the joint 
authority to appeal to the Commissioners, and the 
Minister of Transport may in certain circumstances dis- 
pense with consent. Thus they may dispense with con- 
sent if consent is unreasonably refused or withheld, and 
the consent shall be deemed to be unreasonably refused 
or withheld if the company is not willing and in a 
position to give the requisite supply upon reasonable 
terms and within a reasonable time, and in considering 
what are réasonable terms and what is a reasonable 
time ‘the Minister shall, amongst other things, have 
regard to the terms upon which and the time within 


which the joint electricity authority and the power 


company are respectively willing' and able to give the 
supply. 

It is obvious that while this provision remaing in 
force, those responsible for the management of a power , 
company who are manfully endeavouring to carry out 


their statutory duties are in а large measure protected. 


They cannot be required to do what is unreasonable— 
e.g., to supply energy at ld. a unit which costs 2d. a 
unit to produce; nor (it is submitted) can the question 
whether their refusal is unreasonable or not be enter- 
tained unless there is a joint electricity authority able 
and willing to give а supply within & specified time. 
As soon, however, as the Bill of 1920 becomes law (if it 
ever does) the question of reasonable facilities will 
fall to be decided not by the Minister but by the Com- 
missioners, who may, if so advised, pay no attention to 


the fact that the joint authority is neither ready nor 


willing to step in and' do the work. ‘This, of course, is 
to put an extreme case, and to make a very unlikely 
supposition; but Acts of Parliament—and still better 
Bills before Parliament—are best criticised in the light 
of extreme cases. Moreover, it is to be borne in mind 
that (as already indicated) the joint authority is to 
supply electricity in such areas and on such terms and 
conditions as may be specified (see S. 12 (3) of the Act 
of 1919). The Commissioners would certainly have 
power, if they thought fit, to exercise it and to authorise 
the joint authority to supply on terms much more 
favourable than those conferred by Act of Parliament 
upon the unfortunate power company. 


New Zealand Public Works.—The Department of Over- 
seas Trade has received from H.M. Trade Commissioner in New 
Zealand (Mr. R. W. Dalton) a copy of the Annua! Statement of 
the Minister of Public Works for the year 1920. The statement, 
which embodies the report of the chief electrical engineer, contains 
resulta of the working of existing hydro-electric installations and 
information concerning progress on the Government's hydro- 
electric schemes in North Island, as well as particulars concerning 
the work of electric power boards which have been set up. The state- 
ment deals also with railway and harbour works as well as tram- 
ways and irrigation, and may be examined by interested United 


.Kingdom firms on application to the Inquiry Room of the Depart- 


ment of Overseas Trade, 35, Old Queen Street, S.W. 1, 


which to hold an exhibition. Neverthe 
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THE EFFICIENCY EXHIBITION. 


A PERIOD of trade depression and low output might, at 
first thought, be characterised as an inopportune time at 

less, a slack time 
offers many opportunities to those possessing foresight and 


. imagination for reorganisation with a view to business 


improvement, and to this end the Efficiency Exhibition at 
Olympia, which has been organised by the Daily Май 
[Associated Newspapers, Ltd.], should be of some assist- 
ance. Its scope may be gauged from the fact that an 
attempt has been made to cover scientific, industrial, com- 
mercial, civic, national, and personal interests, the aim of 
the organisers being to direct the light of publicity on to 
ideas, methods, and devices which are calculated to conserve 
time, energy, and money, and to increase the resulta obtained 
by means of human and mechanical energy by the elimina- 
tion of waste in its broadest sense. 

The Exhibition, which remains open until the 26th inst., 
was opened in & somewhat unconventional manner on 
Thursday last week by the Right Hon. Sir Robert Horne, 


. President of the Board of Trade. Standing onthe platform 


of the Marconi Co., Sir Robert spoke into a wireless tele- 
phone receiver, and his words were conveyed to the far end 
of the hall and echoed back by means of a combination of 
wireless apparatus and the “ Stentorphone," so that they were 
heard plainly by all. After the opening ceremony, Bir 
Robert and the guests proceeded to inspect some of the 200 
stands, of which about two dozen are of more or less 
electrical interest, on which the exhibits are demonstrated. 
Displays have been arranged by the Ministries of Labour 
and Health, the Overseas Trade Department, the Federation 
of British Industries, the Industrial League and Council, 
and a number of universities,'hospitals, technical colleges, and 
associations. | 

The programme of conferences which have been arranged 
to take place at Olympia during the run of the Exhibition 
covers a variety of interests, and amongst the subjects to be 
discussed the following are to be found :—Commercial 
education, fatigue elimination, traffic control, roads, 
management, co-operation, production and  unemploy- 
ment, fluorescence and ultra-violet light, X-rays and 
their uses, and radium and its rays. A conference on 
electric power in industry, arranged by the Electrical 
Development Association and presided over by Mr. C. H. 
Wordingham, C.B.E., was to be opened this morning 
by Mr. J. C. Wigham, and in addition, a number 
of important technical associations are to hold recep- 
tions on various dates, that of the Electrical Development 
Association having been held yesterday afternoon. In 
order to encourage attendance at the Exhibition, the 
Daily Mail has offered four four-years’ external scholar- 
ships, each of the total value of £250, to British-born 
students, men or women, who are engaged, or about to be 
engaged, in whole-time business or industrial employment. 
The scholarships have been arranged with the authorities 
of the University of London, who will undertake the 
administrative work in connection with them, and the 
degree for which successful candidates will prepare is that 
of Bachelor of Commerce. 

One of the most important exhibits is that illustrating the work 
of the Ministry OF Lasour’s INDUSTRIAL TRAINING DEPART- 
MENT, which is responsible for the intensive training of ex-Service 
men in skilled trades, and the whole of the Olympia annexe is 
devoted to showing how ex-soldiers and sailors are quickly trained, 
and to working exhibits, representing some 48 different trades, from 
the various schools. The whole of the fittings of the 39 stands in 
the annexe, together with the decorations and notices, have been 
made and fitted up by disabled ex-Service men undergoing training. 
An electrical stand is always attractive, and on the one in this section 
many modern appliances are on view, such as examples of electric 
irons, armatures, radiators, switches, signs and circuit-breakers. 
Men at work on jointing, winding, &c., oan also be seen. 

Briefly outlined, the training system is this :—The disabled man 
is interviewed and allocated to a congenial and suitable trade in 
which his disabilities will prove no, or as small а handicap as 
possible. Then, for а period of from six to twelve months on an 
average he is trained in one of the Government Instructional 
Factories, afterwards being transferred to a private workshop for a 
further training period which varies according to his trade. 
During this latter period of improvership the employer is asked to 
рау a learner's wage. The training is designed to give the man a 
practical knowledge of the processes he will be required to under- 


on germinating beans comprises 
` demonstrations on this stand, and it will be noted that the result 
is to check the growth. 


take in an ordinary workshop, but supplemented by demonstra- 
tions in essential theory, and the atmosphere of the Institution in 
such that the man's transition from the school to the factory is as 
frietionleas аз possible. The intensive system of training con- 
siderably reduces the time necessary to train а orafteman, but it 
cannot make private workshop experience super fluous, and it is in 
this respect that employers can help. The appeal of Dr. J. T. 
Macnamara, Minister of Labour, to the public, and in particular to 
all employers to visit the Exhibition, see what has been done, and 
then give them a helping hand, should meet with an immediate 
response ; 36,000 men have been trained, 25,000 are receiving their 
training, and there is a waiting list of 16,000 names. We owe 
these men not only admiration, but also gratitude, and our debt 
will not be peid until а place Such as they deserve has baen found 
for them in the national industry. ! 

In one respect the exhibits of the MIDDLESEX HOSPITAL 


RESEARCH DEPARTMENTS may be regarded as an integral portion 


of the hospital; the testa being carried out on the stand are 
identical with those used to aid diagnosis and indicate treatment 


in practice, they represent part of the hospital's daily routine, In 


another respect the methods of research as employed in the 
advancement of medicine and in teaching students are represented. 
Research is of many kinds and needs special apparatus ; some of 
this is demonstrated, including a set to illustrate the evolution of 
spparatus used in the examination of the heart in living subjects, 
beginning with a simple roll of paper, and ending with the 
complex electro-cardiograph which has been lent by the Cambridge 
and Paul Instrument Co. A complete outfit for the employment 
of X-rays in diagnosis and research has been lent by Messrs. 
Watson & Sons (Electro-Medical), Ltd., and a selection of X-ray 
photographs and negatives is also on view. Mesars. Schall & Son 
have lent a viewing box for examining X-ray negatives, and the Cox- 
Cavendish Electrical Co., Ltd., a 1921 model of a vertical stand for 
screening and radiography in an upright position. For the 
examination of the chest or alimentary tract the radiographer has 
to be able to make a fluoroscopic examination, and then to be able 
to take a radiograph immediately afterwards; to effect this safely 
and conveniently is the function of the apparatus. For the pro- 
tection of the operator the tube is enclosed in a large box covered 
with 2 mm. of lead sheet, and a second line of protection is 


provided by means of a large lead-lined screen between the patient . 
and the operator. All controls are on the front of the stand, and 


the inward movement of the screen and plate holder is unique. 
The indicator on the front of the stand automatically registers the 
tube to plate distance, and both 6 and 10 cm. stereoscopic stops are 
provided; the freedom of the moving system depends upon the 
use of balland roller bearings. Finally, the action of radium rays 
another of the numerous interesting 


M SSR. SHERINGHAM DAYLIGHT, LTD., claim that accurate 
artificial daylight can be obtained from ordinary electric lamps by 
the addition of the ‘‘Sheringham daylight shade” and duplicate- 


. ч 
Fie. 1.—SHERINGHAM DAYLIGHT TABLE LAMP. 


coloured objects shown on the stand, and illuminated by means of 
the two kinds of light, demonstrate the truth of the claims made 
for the invention. Shades of various types are now being manu- 
factured and used in this country, and attention is directed to the 


owt! 
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new table lamp type illustrated in fig. 1 ; this lamp is 30 in. high, 
the diameter of the shade being 14 in., and the lamp used should 
be a 160-watt gasfilled one; the fitting is made of polished 
aluminium. 

Мевѕев, SCHOLEY & Co., LTD., exhibit a variety of fractional 
hoe - power electric motors for every domestic and industrial 
р in sizes of from 1/50 h.p. upwards of the series-wound 
„Universal self-cooling type. Kutmore portable electric drills 
possess original features, and the “Croydon Premier Handelek " 
electric suction cleaner has been apecially designed for industrial 
work where the domestic pattern would not be suitable. The 


Fia. 2.—8cHoLEYMOTOR BATTERY-OBARGING SET. 
FIG. 3.—SCOHOLEY BLOWER. 


popular British-made " Scholeymotor" has beeu fully described in 


our columns ; fig.2 shows the machine adapted as a charging set 
for motor garages, medical purposes, &o., while fig. 3 shows an 
electric blower which has a wide range of usefulness in forge and 
factory. ( To be continued.) 


=== 


THE MAGNETIC FIELD. 


By А. G. WARREN, B. Sc., A. M. I. E. E. 
(Professor of Electrical Engineering, University of Hong-Kong.) 


THE energy of an electrostatic field is usually considered 
as being due to some form of stress in the ether. The 
magnitude and distribution of the energy is expressed by 
the relation w = А F?|8z, where ғ is the intensity of the 
electric force, à the dielectric constant, and w the energy 
per unit volume. 
this view of the situation; it probably represents accu- 
rately the facts as already known; at least it is a con- 
venient working hypothesis and, with our modern catholicity 
of view, it serves whatever one’s beliefs may be about the 
ether in which the energy is supposed to be resident. 

When an electric field is set in motion, forces of another 
nature, namely magnetic forces, are experienced. The 
fundamental facts of both electric and magnetic forces were 
known long before the interconnection between them was 
realised ; magnetism and electrostatics grew up as two 
strangely parallel, but different sciences. Ав such they 
remain largely to-day, despite early suggestions that 
magnetic phenomena might be electric in their origin. The 
Magnetic field is treated in a manner very similar to the 
electric field, the energy stored in it is expressed in an 
exactly similar way (wW = „н?/8т), almost without question 
regarding the validity of the conception underlying this 
mode of representation. 

The alternative method is to regard the electric field as 
capable of possessing, like matter, both potential and kinetic 
energy. To the retention of the terms “ magnetic field ” 
and “ energy of the magnetic field ” as convenient expressions 
ina mental “shorthand,” no objection can be raised, but 


It is not intended to question seriously 


until it has been shown that a magnetic field can exist 


‚ independently of а moving electric field, its assumption asa 


separate entity is unphilosophic and violates the fundamental 
principles of scientific method. 

The unscientific process of multiplying existences beyond 
what are really necessary for the description of phenomena 
is, perhaps, inevitable while a science is still in the 
empirical stage. But with a growth of knowledge, 


_ “ Occam’s razor must be ruthlessly applied in cutting away 


all redundant conceptions which have no further service 
than that of veiling the facts. A theory disproved is a 
theory rejected, but unfortunately a theory which is merely 
redundant is often allowed to continue ite existence. To 
this, from the point of view of the acquisition of facta, little 
objection might be taken. Redundancy of concepts is 
unscientific, yet it does not seem to offend the scientific 
mind as often and as definitely as it ought, but it is 
believed that the conception of the magnetic field can, and 
does, lead occasionally to erroneous results. . 

The facts of both permanent magnetism and electro- 
magnetism present little difficulty in terms of the electron 
theory of matter. In the case of a conductor conveying a 
current, ће magnetic energy may be considered as the 
kinetic energy of the moving electric field; it is not 
necessarily to be expected that the moving electric field 
should be evident from its electrical effects. In the steady 
flow of a current along a conductor the loss of free electrons 
from any element of volume is accompanied by a statisti- 
cally equal accession, and the electric force experienced at 
any point due to the element is unchanged, except in so far 
as the motion of the electrons modifies their fields of force. 
In fact, the force due to any particular element may be 
zero, and there still be considerable kinetic energy. 

But it is when we come to consider the relativity of 
energy that the conception of the magnetic field as a 
separate entity fails to satisfy. The kinetic energy of a 
moving mass with respect to an observer is measured by the 
product of one-half its mass and the square of the relative 
velocity of the body and observer. Without an observer, 
kinetic energy is meaningless. 

The same body may possess different amounts of kinetic 
energy for different observers ; to an observer moving with 
the same velocity as а bullet the latter possesses no kinetic 
energy, and is harmless. These features of moving material 
bodies are also characteristic of moving electric fields. Let 
us consider the radiation of an electromagnetic wave. This 
does not consist of the radiation of electric and magnetic 
energy; it consists of the radiation of an electric field. To an 
observer this field possesses energy of two kinds, one poten- 
tial and the other kinetic, the magnitude of the latter being 
conditioned by the relative velocity of the field and 
observer. 

If the direction of motion of the wave be from left to 
right in the plane of the paper, a stationary observer with 
the proper instruments will experience an inwardly directed 
magnetic force when the electric force is downwards, and an 
outwardly directed magnetic force when the electric force is 
upwards. As far as all stationary observers are concerned, 
the actual conditions could be exactly imitated by the 
fictitious radiation simultaneously of electric and magnetic 
fields suitably disposed. If such were actually the radia- 
tion, motion of the observer towards, or away from, the 


source of radiation would result only in a change of 


frequency of the observed effects. But this is surely not 
the case. The magnetic effect of a moving electric field is 
proportional to its velocity; to an observer travelling 
opposite to the direction of the wave the magnetic force is 
enhanced ; in other words, the kinetic energy of the moving 
field is increased to such an observer. To one travelling in 
the same direction as¢he wave the magnetic force is 
diminished with the decreased kinetic energy, and to an 
observer travelling at the same velocity as the wave there 
is no magnetic force ; for him the wave possesses no kinetic 


energy. 


The magnetic field is not radiated with the electric field ; 
it is not a self-existing entity. It only existe for observers 


over whom the electric field passes. The magnetic field 


is a function of two entities, viz., the electric field and the 
observer or detector; if either be absent, the phrase is 


meaningless. 
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EXPORTS AND IMPORTS OF ELECTRICAL 


GOODS FOR JANUARY, 1921. 


À SLIGHT improvement occurred in the position during January; 
exports rose by £71,048, or just over 4 per cent., while imports fell 
£15,454—17 per cent. Re-exports also showed a decline of 35 per 
cent. The principal increase in the export figures was represented 
by “ other motors and generators," which rose 27 per cent. ; appre- 
ciable increases also ocourred in the export of insulated wire, glow 
lamps, meters, and telegraph and telephone wire and cable. The 
lower import figure was occasioned by declines in telegraph and 
telephone instruments and apparatus (44 per cent.) glow lampi, 
unenumerated electrical machinery, &c. ZR 


VALUES OF ELEOTRICAL EXPORTS AND IMPORTS FOR 
565 2E JXNUARY, 1921. | 
y : i Exports, Imports. Re-exports. 
Electrical goods. and apparatus. £248,659 £109,941 £14,682 
(unenumerated) 5 
Insulated wire 392,250 11,838 xis 
Glow lamps 45 Sui 42,865 19,719 4,212 
Arc lamps and parts vag 1.959 4,060 — 
Batteries one age ea 86,008 17,764 — 
Меќегв .. 2... 49,141 16.329 4,750 
Carbons ... А is "T 18,775 18,107 204 
Electrical machinery : — À " 
Railway and tramway motors ... 33,287 
Other motors and generators ... 243,397 — ad 
Electrical machinery (unenu- 168,448 111,001 8,600 
merated) | 
Switchboards (not telegraph or 22,408 218 60 
telephone) 


Telegraph and telephone cable 
and material :— 
Telegraph апа telephone wire 197,482 15,851 
and cable (not submarine) | 
Submarine telegraph апа tele- 93,498 — — 
phone cable 
Telegraph and telephone instru- 141,863 28,816 6,590 
menta and apparatus 
| Totals... „+, 81,740,030 $353,644 £39,098 


The total number of electric glow lamps exported during last 
month was 598,077, as againat 134,968 in January, 1920, and 286,496 
in January, 1913. The electrical glow lamps imports for the 
same periods were 226,591, 382,919, and 309,825 lamps respectively. 

The weight of electrical machinery exports for January, 1921, 
reached 1,816 tons, as compared with 942 tons and 2.528 tons for 
January, 1920 and 1913. 


LEGAL, 


Елплхо TO FENCE MACHINERY. 

Davip Muir, colliery manager, Auchterderran, and James 
Macfarlane, colliery manager, Bowhill Fife, at Dunfermline 
Sheriff Court, on Monday, were charged with failing to have 
properly fenced an electrically-driven shaft at a sawmill at 
the pithead of Bowhill Colliery, as a result of which a girl 
was caught and received injuries, from which she died. Both 
pleaded guilty. Agent stated a bona fide attempt had been 
made to fence the place, and for five years work had gone on 
without accident. The pit was the largest in Fife, there 
being a large number of otüiciala upon whom duties devolved, 
and it was difficult for the two managers to see that every- 
thing was done. About five-sixths of the machinery was 
fenced, and in the opinion of the workers the place was per- 
fectly sate. The Sheriff fined each 45 with the option of 30 
days*' Imprisonment. | 


QUITMAN v. AMALGAMATED ELECTRIC WORKS, 


IN the Lord Mayor's Court, before the Common Serjeant (Mr. 
H. F. Dickens, K. C.), a claim was made by Messrs. Carl 
Quitman, glass merchants, 3, Cloth Street, Long Lane, E.C., 
against the Amalgamated Electric Works, Ltd., St. Mary 
Axe, E.C., for £35 2s. for white opal globes sold and delivered, 
or in the alternative. for goods bargained and sold. 

Judgment was entered for the plaintiffs for the amount 
claimed, £35 2s., with costs. 


HARTLEY v. LANCASTER CORPORATION, 


AN action was brought against the Lancaster Corporation 
Electricity Committee at Lancaster County Court by Mr. W. 
Hartley, electric boot repairer, to recover £17 3s. 4d., alleged 
to have been overcharged in his electricity accounts during 
the past nine vears. It was pointed out that under tbe 
Statute of Limitations only six years were recoverable, if 
anvthing. Plaintiff, who conducted his case in person. said he 
had recently discovered that he was charged for his motor 
as if it was 24 h. p., when it was only 2 b.p. The difference 
in the rate was £1 against 16s. 9d. After a lot of argument, 
the chairman of the Electricity Committee offered him £4 to 
square the account, but he told him he would have half or 


nothing of the £17. For 40 bills he had been charged at 


the 23- а | | 

Major MiLwES, electrical engineer, said the motor was in 
when be came to Lancaster, and plaintiff had made no com- 
plaint till now when he tested the motor and found its 
capacity was 2 h.p., but he had been charged at a compara- 
tively easy rate. À motor could intermittently increase in 
load about 25 per cent. i 

His Honour sympathised with the plaintiff, and recognised 
he had been overcharged, but pointed out the accounts were 
settled and could not be reopened, though the Corporation 
had made a mistake. 

Mr. OGLETHORPE, for the Corporation, agreed to repay £4, 
and the case was withdrawn. 


" HorroiNT " ELECTRICAL HOUSEHOLD. APPLIANCES ; APPLICATION 
FOR ‘TRADE MARK, 

Мк. Justice Р. О. Lawrence, in the Chancery Division, on 

Thursday, February 10th, gave judgment in an application 

by the Hotpoint Electric Heating Co., of Ontario, California, 

for the registration of a trade mark under paragraph 5, sec- 

tion 9, of the Trade Marks Act, 1905. 

Mr. KEenLy, K. C., who appeared for the applicants, said 
the opposition came principally from the Dowsing Radiant 
Heat Co., Ltd., who said that they had succeeded to the 
business interest of Messrs. Eastman & Sons (dyers and 
cleaners), Ltd., and Warne in the sale of ‘* Hotpoint flat 
Irons. 

Mr. AnrüuR CoLErAX, K. C., for the respondents, said the 
Dowsing Co. took over that business as from 1914. | 

Mr. KERLY, continuing, said that on January 23га, 1917, the 
applicants applied to register as a trade mark the word 
" Hotpoint " for a considerable range of electrical appliances 
for cooking, washing, heating, and cleaning purposes, but 
the application was referred to the Court, and they were 
directed to serve notice upon the present respondents. He 
did not think there would be any question as regarded all 
kinds of electrical apparatus except flat irons. ‘* Hotpoint” 
had for many years been distinctive of the applicants’ goods, 
but he claimed that for flat irons as well. He could not 
dispute, however, that to his knowledge since 1910 the re- 
spondents had used '' Hotpoint ” for certain flat irons which 
were not the applicants’, but he would ask his Lordship to say 
that the latter began business before the respondents. There 
was а good deal of confusion in the minds of the public with 
regard to the word '' Hotpoint," and the respondents' irons 
had been mistaken for those of his clients. He was not 
suggesting that there had been any fraud, but it might be 
that there ought to have been concurrent registration. Con- 
fusion, he said, had been constant with regard to the ap- 
plicants’ irons, which had frequently been sent to the re- 
spondents for repairs. 

Mr. P. H. Воотн, vice-president of the applicant company. 


said there was substantial use of their flat irons in this 


country before 1911 under the name Hotpoint." He knew 
that from 1909 onwards the respondents had been advertising 
" Hotpoint " irons here. He was unable to say whether the 
first newspaper advertisement of the applicants here was on 
May 13th, 1915. 

Mr. DANCKWERTS, who represented the Board of Trade. 
contended that the word ''llotpoint " being descriptive, the 
evidence as to user, in order to make it distinctive, must be 
clear and satisfactory, which was not so in this case. User, 
in fact, was comparatively short, and there was every pos- 
sibility of confusion in the case of the flat irons, as '' Hot- 
point ’’ irons were made by other people. 

His LonpsuiP held that apart from: flat irons, the word 
“ Hotpoint ” had become distinctive of the applicants’ goods; 
and he saw no ground for saying that, because there might 
be some confusion in the minds of persons buying flat irons. 
this was a good reason for refusing the mark in respect of 
the other appliances. He directed the Registrar to proceed 
with the application. : 


Craic-McKerrow v. MarrHEws & Yates, LTD. 


Mr. Pollock, High Courts Official Referee, on February 14th, 
concluded an action in which Mr. Robert Craig-McKerrow, 
trading as the Rowley Mills, Avington, Gloucester, claimed 
from Messrs. Matthews & Yates, Ltd., electrical, ventilating 
and heating engineers, of the Cyclone Works, Swinton, Man- 
chester, £5,309 for breach of contract in the erection of a 
drying plant and loss of profit from the failure of the plant to 
perform the duties required of it. ' 

It was alleged that the defendants failed to complete the 
installation within the specified time, and that when erected 
it was found to be ineflicient and incapable of doing the 
amount of work required of it. 

The OrrictaL REFEREE decided that it was a condition prece- 
dent with regard to the delay that a class A certificate should 
be procured, and as to the damages claim on the ground that 
the machinery did not do the work required of it, he foun 
that the defendants had done all the work they contracted to 


. do. He therefore gave judgment for the defendants on the 


claim, and on the counterclaim for the price of the machinery. 
The judgment would be for the defendants for £1,055 10s., 
with costs of both claim and counterclaim. 
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CORRESPONDENCE. 


Letters recetwod by us after b P.M. ON TUESDAY cannot appear until 
the following week, Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession, 


Charging Batteries for Motor Cars. 


The letter from Messrs. Rootes, Ltd., in your issue of Janu- 
ary 2th has made me wonder why the mercury vapour recti- 
fier for converting a.c. to d.c. is not better known, as applied 
for charging purposes. | | 

I, for one, until recently, imagined that the mercury vapour 
rectifier was only suitable for use in the laboratory, but have 
found, however, that the mercury vapour rectifier is a sound 
commercial: proposition, especially for charging accumulators, 
as mercury vapour rectifiers lend theinselves admirably for 
this purpose, being efficient and exceedingly flexible. 

I would recommend Messrs. Rootes to get into touch with 
the Hewittic Electric Co., Ltd., of 80, York Road, King’s 
Cross, the manufacturers of these outfits, who could no doubt 
give them any information regarding the question. 


Watford. D. V. Tustain. 


February 10th, 1991. 


The Reduction in Price of Lamps. 


I am pleased to see the letter of Mr. Scarborough in your 
issue of February llth, as I think this business has been mis- 
managed. 

I proposed to the E.L.M.A. that as so many dealers had 
large stocks of lamps on hand a clearing house should be 
established to which any dealer who chose to do so could 
send up a list of his stock. When any order was received at 
any lamp factory, the clearing-house list would first be con- 
sulted. If the lamps required could be supplied from any 
stock they would be, instead of manufacturing a further lot 
and adding to the congestion. In this way a glutted market 
would be cleared, and the makers would then have been free 
to reduce prices without hardship, or increase them without 
fear of an overstocked market. In other words, a more 
healthy condition would have been created. | 

Any dealer availing himself of the clearing house would pay 
а percentage fee to cover costs. I am sure most dealers would 
have borne the slight loss this might have entailed. 

In other trades a dealer is free to have a clearance sale if 
he finds himself overstocked or stocks moving too slowly. In 
the lamp trade we are tied hand and foot, and may not even 
deal fairly with our customers, as, if a lamp is broken in 
transit in January and the maker delays to credit it till Feb- 
ruary, he does so at a lower price. The breakage or fault 
may have occurred on January 318%, and the credit be granted 
on February Ist. nevertheless the purchaser will lose by the 
amount of the price reduction. 

I trust the matter will be pursued further or that the 
E.L.M.A. will see how much they are in danger of injuring 
their own cause unless they reconsider their scheme. 


Glasgow, February 14th, 1921. J. A. Rudd. 


I have read Mr. Scarborough's letter in your last issue with 
some amusement. My sympathy will be with him in his com- 
plaint if he will convince me that he sent a cheque to the 

Wicked" members of the Electric Lamp Manufacturers’ 
Association for the increased value created in his stock when 
the price of lamps was put up some time ago. 

Some people want it all ways. 


‚ The fact 18, the credit he is to receive on his January stock 


18 à generous gift. 
| | Lamp Salesman. 
February 12th, 1921. 


The Electrical Wholesalers’ Federation, Ltd.: A Correction. 


With reference to the report in your paper of the annual 
meeting of the Electrical Wholesalers’ Federation, Ltd., per- 
mit me to correct an error in the last paragraph, as I am 
sure you like your reports to be accurate. I am as proud of 
115 гаша as І ат of being a member of the E.W.F. and of 
rect perhaps you will be good enough, therefore, to 


NO H. Bod 
Sheffield, February Mth, 1921. H. Boden How 


nu tender our sincere apologies to Mr. Boden How for the 
ortunate mistake in our report.—Eps. Erec. R&v.] 


| A Flashing Problem. 
Referring to 


о the above problem by ''Dense," dated Feb- 
E I would have suggested, had he not stated that his 
rotation, he were correct, that in changing the direction of 
eae е was doing this by reversing the current through 
reversing ‘the P and. not, ав of course, should be done, by 
windings together... Trong ave armature and interpole 


Birkenhead. F. W, B. 


Febrvary 12th, 19 l. 


. 


lith, I would suggest the following :— | : 

1. Test the current taken by the motor when running in 
each direction with full load, to prove that the motor is not 
overloaded. AE ' 

2. Test the polarity of the шаш and interpole coils; it is 
probable that the polarity of the interpole may be reversed. 

(For a motor the polarity of the interpole is the same as 
that of the main pole behind it following the rotation, and 
a small compass needle will indicate the polarity.) · 

For a reversing motor the brushes should remain in the 
neutral position immediately under the centre of the inter- 
pole coil, as it is certain a movement in one direction must 
react when reversing if the motor is giving full-load output in 
each direction. | ZEN LU 

If the motor is fitted on а crane or charging machine, it 
is possible that the trouble may be due to the method of 
control or braking, and particulars should be given as to the 


In reply to Dense's question in your issue of February 


motion, if arranged for creeping speeds by armature diverter - 


or high speeds by series field diverter, if rheostatic braking 
is employed, if the shunt solenoid brake coil is wired across 
the motor terminals, or if it is coupled electrically or mechani- 
cally with another motor working on the same load. 

From my experience, the mechanical brake fitted on a 
crane may give rise to trouble due to locking.“ and to 
unlock may require excessive current. To test if the trouble 
is due to mechanical or electric braking it would be better 
to uncouple the motor and arrange a brake test or electric 
loading test, running the motor in each direction with half 
and full load, using a plain series reversing controller. (Care 
must be taken not to run the motor with no-load, as it may 
exceed its critical speed.) 

It would be interesting to hear if the above suggestions 
have been tried. a | 


б. W. T. 
Glasgow. 


February 14th, 1921. 


Perhaps my own experience of similar troubles may be of 
some assistance to Dense " (February IIth). n ES 

It is evident that the sparkless brush position of the machine 
when running in one direction, which becomes a flashin 
position on reversal, is not the true reversing position, and 
would suggest that possibly the solution to the problem is 
one of the following cases :— 

Either the brushes may be a trifle loose in their holders 
which would cause uneven wear, as they would be dragged 
forward by their friction with the commutator in the direction 
of rotation, as per diagram. 


— < 


It will be seen that this fault will automatically vary the 
real brush position slightly on reversing from either direction, 
as the brush only beds on one half at a time, and this is 
sometimes sufficient to cause the flashing noticed Ьу “ Dense.” 

Or the interpoles may be a little too 
test for this :— 

(1) Impose a small current on the interpole coils from a 
low-voltage generator, varying it while attempting to find a 
brush position which gives sparkless commutation’ and the 
correct load speed curve in either direction. 


(2) Divert current from the coils with a variable resistance 
and test as above. | — х 


Woking. 


R. W. Kinch. | 
February 14th, ü d 


1921. 


strong or weak. To 


П 


1, 


‘Referring to a letter under the above heading in vour issue 
of the IIth inst., the trouble here is caused by local кыа 
in the short-circuited coils of the armature. These local cur- 
rents may be of considerable magnitude owing to the low 
resistance of the armature coils, and can do much harm by 
overheating the armature, overloading the brushes. and more 
particularly by dissipating their energy in the form of a series. 
of sparks, and in extreme cases flashes, at the brushes when 
the short-circuit is broken, thereby burning the brushes and 
damaging the commutator. an 

To get good commutation and to prevent the waste of 
energy, these local currents must be brought within reason- 


able limits, and the nearer they can b letel 
the better. y e completely stopped 
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= 
жы. Sen AAA 


202 THE ELECTRICAL REVIEW. vol. 88. No. 2,256, FEBRUARY 16, 121. 


To try and stop these local currents it is essential that the 
short-circuited coils should be in the weakest part of the mag- 
netic field. It is interesting to note that when the brush 
position was altered on this particular machine the flashing 
stopped, and the effect of altering the brushes was to bring 
the short-circuited coils into a weaker field. Then the com- 
mutating pcles snould be examined to find out if they are 
functioning correctly, for their object is to keep the weakest 
part of the magnetic field in as fixed a position as possible so 
that the brushes need not be shifted at any time. Then it is 
very important that the brushes should have sufficient resist- 
ance at their face to stop these local currents. There is a 
material, called the M.P. commutator compound, which con- 
siderably helps in this direction. It is put up in the forin of 
a stick, and the end of the stick is gently rubbed on the sur- 
face of the commutator when running. Some of this ma- 
terial gets under the faces of the brushes, and, amalgamating 
with the carbon, forms very thin but high-resistance films, 
and these high-resistance films have been successful in stop- 
ping the local currents. 

By making certain that the short-circuited coils are always 
in the weakest part of the magnetic field, and that the brushes 
have sutficient resistance at their faces, this machine can be 
cured, and I have no hesitation in saying so, for in some 
twenty years’ experience in commutation I have yet to find a 
case that could not be cured when working on the above lines. 


' S. W. Martyn. 
London, February 15th, 1921. 


— РЕЛ 


Electricity Supply from Surplus Sources. 


I have read with very great interest the letters by Mr. Pain 
in your issue of January l4th and of the 4th inst., also Mr. 
Hugh Seabrook's addition to the subject. 

This subject is of vital importance, not merely as concerning 
individual companies but as a national economy. I notice 
that blast-furnace and coke-oven gas has been mentioned, and 
although I have dealt with this subject previously, I would 
like to add to it now, as some advancement has been made 
during the past year. 

. Mr. Pain mentions “ ghastly waste." Now, in the Middles- 
brough district there are about 75 blast furnaces and a good 
number of coke ovens working, and a tremendous amount of 
this gas is discharged to the atmosphere, so much in fact that 


it has been reported by aviators that Middlesbrough is 
obscure on an ordinary day, and yet Middlesbrough is pur- 
chasing power supplied froin coal-fired boilers at a very heavy 
cost, and consuming a commodity of vital importance for 
export to increase our overseas trading. : 

One large works in this country has set an example, and 
is still working hard for even better results, and so far us 
fuel economy and efliciency оп waste products are concerned 
has excelled the Americans and our continental neighbours, 
its efficiency now being in the neighbourhood of 25 per cent. 
above any figure obtained abroad. 

We have the spare gus in this country, and we have the 
gas engines, home-designed and built, and have performances 
second. to none in the world. 

I am not surprised to read that Mr. Seabrook was unable 
to work up any enthusiasm at 2% lb. of coal per kWh at, say, 
31,500 therins., when this is being produced for 15,000 therins. 
per kWh on gas engines. 

Regarding the exchange or sale of this surplus energy, it 
could be sold to the power companies or corporations at a 
figure much below their coal costs per unit generated; both 
parties would be in hand financially, and the nation would 
have reserved or available for export several million tons of 
coal per annum. 

Fuel economy now is one of the many lines open to reinstate 
this country in a prosperous condition, and should be taken 
up seriously by the Government. We have stuck too long to 
our steam-electric plants, until most people are very loath to 
leave them even for greater efficiencies and lower working 
costs. 

If we ever come to a time when we are restricted to therms 
expended per b.h.p.-hour, I hope it will not even be based on 
21 lb. of coal per kWh, but something very much below that 
figure; then we may hope for cheaper production and greater 
outputs. The economy of fuel is just as important as the 
wages question. 

I do not hope that our total power requirements can be 
supplied from waste heat, but a great portion can, and should 
be, in place of coal-fired boilers. 

With the surplus supply stations linked up with the larger 
coal-fired stations we should have a very good combination, 
and would in many cases reduce the spare or stund-by plant 
at the larger stations. 


S. Н. Fowles, A.M.I.E. E., A.M.I.Mech.E. 
Jarrow, February 14th, 1921. 


BUSINESS NOTES. 


Bankruptcy Proceedings.— WILLIAM DRYSDALE, elec- 
trical engineer and oontractor, 24, Paxton Street. Barrow.—The 
debtor appeared at the Barrow Bankruptcy Court for his public 
examination on Friday last. In answer to the Official Receiver, he 
said he started business with £200 capital, and £150 given to 
him by his father. He did chiefly jobbing work, but also carried 
out some big contracts, including that of the local workhouse. 
For the last six or nine months he had been pressed by creditors, 
and had five judgments outstanding against him,and when the 
Sheriff's officer took possession, he filed his petition. He estimated 
his liabilities at £2,025, and the stock-in-trade he put at £1,249. 
There were in addition the fixtures, &c. His deficiency he 
eatimated at £661. After taking stock he found there was a 
tremendous loss on English manufactured goods. He had drawn 
£5 10s. per week out of the business for himself, and had also at 
one time spent money in travelling to Manchester and Liverpool 
once a week. He personally superintended the books, and had not 
spent an unusual amount in expenses. At one time he thought of 
taking а partner, and after ап inspection of the books it was 
estimated that the income from the business for 1918 was about 
£800, without taking into account management charges. On the 
same basis, the estimate this year was £1,000. The business had 
fluctuated during the war and since,and he had been left with 
only one man. One of the causes of his failure was want of 
capital, and the stock was much heavier than he thought it was. 
In December, 1919, the cash sales were £264, but he did not think 
they would be £160 in December, 1920. He had had а nervous 
breakdown, and suffered from neuritis, and had attended his 
business when hardly able to walk. Answering the Registrar, the 
Official Receiver said the books had been fairly well kept until 
recently, and the trustee was of opinion that it was not necessary 
to ask for a further account. The examination was closed. 

J. V. BELL, electrical engineer, 21, North Bar Within, Beverley, 
York.—Receiving order February 7th on debtor'a own petition. 

A. E. CHANNON, Н. S. NADEN, and C. G. CHANNON (A. E. 
Channon & Co.), electrical engineers, Cheltenham.— First and final 
dividend of 48. 81d. in the E, payable February 18th, at the Official 
Receiver's Office, 26, Baldwin Street, Bristol. 

J. Jones and J. R. Jones (J. Jones & Son), electrical engineers, 
7, Chapel Street, Penzance.— Receiving order made February 9th on 
debtor's own petition. 

J. C. THOMSON, electrician, lately electrical engineer and con- 
tractor, late of Station Street, Mansfield, Notts.—Last day for 
proofs for dividend, February 25th. Trustee, Mr. E. W. Humphreys, 
Official Receiver, 4, Castleplace, Nottingham. 

А, LORD, electrical contractor, 33, Westgate, Burnley.—First 


meeting February 25th, at the Official Receivers Offices, 13 
Winckley Street, Preaton ; public examination, March 10th at the 
County Court House, Burnley. 

A. Dickinson (Crown Electrical Co.), electrical engineer and 
contractor, 157, Hunslet Road, Leeds.—Receiving order made 
February 5th on debtor's own petition. First meeting February 
23rd, at Official Receiver's Offices, Leeds; public examination, 
March 8th. at the County Court House, Leeds. 

B. E. THOMAS, electrical engineer, 12, Caatlemeadow, Norwich.— 
Last day for proofs for dividend. March 2nd; trustee, Mr. H. P. 
Gould, Official Receiver, 8, Upper King Street, Norwich. 


Copper and Lead Prices.— Mxssns. Е. Surra & Co. 
report February 15th :—Copper (electrolytic) bars, £79, £2 inc.; 
ditto sheets, no change; ditto wire rods, £95, £2 ino. ; ditto h.c. 
wire, 1/0 3, 1d. inc. ; silicium bronze wire, ro change. 

MESSRS. JAMES & SHAKESPEARE report February 15th :—Copper 
bars (best ко sheets and rods; no change. English pig le:d, 
£23; £1 dec. à 


Dissolutions of Partnership. — BLOW ER & Cooper, 
electrical and engineering suppliers, 3, Paul's Bakehouse Court, 
E. O.—Messra. A. E. Blower and A. Cooper have dissolved partrer- 
ship so far as concerns Mr. А. Cooper, who retires from the firm. 

ANDREWS & MOLLAND. electrical engineers, 21, Westbourne 
Street, Kingston-upon-Hull.—Mr. J. Andrews and Mr. F. H. 
Morlaud have dissolved partnership. Mr. Morland will attend to 
debts and continue the business in his own name and at the same 
address. 

SMITH & ScRAGG, motor and electrical engineers, Nantwick 
Road, Crewe.—Mr. W. Smith and Mr. G. J. Soragg have dissolved 
partnership. Mr. Smith will attend to debts. 

A. H. FOSTER & Co., motor and electrical engineers, &o., 6794, 
Romford Road, E.—Mr. A. H. Foster and Mr. J. Froelicher have 


dissolved partnership. Mr. J. Froelicher will attend to debts and 
continue the business. 


Company Liquidations.— LEEDS ALLIANCE ELECTRICAL 
MANUFACTURING Co., LTD.—Winding-up voluntarily. Meeting of 
creditora was called for February 17th, at 62, Albion Street, Leeds. 
Liquidator, Mr. 8. S. Tadman, 1, Albion Street, Leeds, Particulars 
of claims to be sent to the liquidator by March 16th. 

BRITANNIA LAMP AND ACCESSORIES Co., LTD.—A meetiog of 
members i8 called for March 15th, at 24, Coleman Street, E.C., to 
se an account of the winding-up from the liquidator, Mr. R. E. 

ayler. 

Rotax MOTOR ACCESSORIES Co., LTD.— Winding up voluntarily 
for reconstruction purposes, Liquidators, Mr. W. Morris, 6, Caven. 
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dish Square, W., and Mr, A. Bell, Rotax Works, Willesden 
Janction, N.W 

ARGENTINE ELECTRICITY Co., Ltp.—Winding up voluntarily. 
Liquidator, Mr. Т. S. Hamilton, 62, New Broad Street, EC. 
Meeting of creditors, February 23rd, at New Broad Street. 


"Trade Annonucements.— Mr snes. ALBERT LEE & Co., 
LTD., of 8 and 9, New Zealand Avenue, London, E. C. 1, have 
opened an illuminating engineering depatment, under the manage- 
ment of Mr. Sydney Smith, who was for some time demonstrator 
for the Metropolitan-Vickers Electrical Co., Ltd., and previously 
to that was with the Holophane Co. Mr. Smith will take 
charge of the sales of the helium fittings and other scientific types 
of glassware for nre in special forms of lighting, and will give 
erpert advice regarding ligh!ing methods for shops, factories, 
offices, ko. He will Je ture in various parts of the country. 

Messrs. SouTaGaATE (BIRMINGHAM), LTD, of Birmingham, 
manufacturers of electric, pas, and oil fittings, have appointed Mr. 
Wm. Broadbent, 11, Wellington Street Moss Side, Manchester, as 
their representative in Lancashire and the North-Western 
Counties, 

Messrs. Н. W. SmitH & Co. (1920), LTD., have appointed Mr. 
W. T. Bushton, late of the Fuller Electrical and Manufacturing Co., 
as one of their representatives for the sale of cables and wires in 
London. 

The businees of Mevars. Macdonald & Co., electrical engineers, of 
15, Bridge Street, Rotherham, has been amalgamated with that of 
Messrs. SLACK & Co., of 98, Main Street, Rotherham. 

Mr. J. T. BARING has entered into partnership with Messrs. 
Williams & Pell, of 5, Chancery Lane, London, W.C. 2, agents for 
the Electrical Alloy Co., the Industrial Filtration Corporation, La 
Métallurgique Electrique, and the British Electric Plant Co. Ltd. 
The business will be carried on under the style of Williams, Pell 
and Baring, at the same address. 

Мв. C. B. MAURICE, who has been appointed sole selling agent in 
London for Messrs. Cranmore & Co., Ltd. (conduits and fittings), 
Birmingham; J. Hall & Co. (switches, fittings, &c ), Birmingham; 
W. H. Cheadle & Waltho, Ltd. (lampholders), Wolverhampton ; 
Electric Heating and Hardware, Ltd. (electric irons, kettles, and 
heaters), Birmingham; Seneffe Cable Works, Belgium; and 
"Regina" and “Bissell” electric suction cleaners, has opened 
offices and showrooms at Berwick House, 139, Oxford Street, 
W.1, and a warehouse at 3, Manette Street, W.1. Telephone: 
Museum 3627. 

Messrs, SCHOLEY & Co., LTD., 56, Victoria Street, Westminster, 
announce that from February 21st their head office will be trans- 
ferred to their works, After that date their address will be :— 
Scholey & Co., Ltd, Victory Works, Gloucester Road, Croydon. 
Telephone: Croydon 2164. 


Catalogues and Lists.—TH& GENERAL ELEcrTRIO Co., 
Lro., 67, Queen Victoria Street, Е.С. 4. Folder L,2449. Illus- 
trating and describing Sonorus high-voltage electric trembling 
bells and “Link” and “ All-china” bell-pushes ; all items fully 
priced. Folder No. H,2446, giving details and prices of Magnet 
electric irons. Installation Leaflet P. 2,452.—An_ illustrated 
description of the electrical equipment of the Brighton diamond- 
cutting factory. 

ENGLISH ELECTRIC AND SIEMENS SUPPLIES, LTD., Foster's 
Buildings, 22, High Street, Sheffield. Leaflet Bi. a priced, illus- 
trated and dimensioned description of Britannia " half-watt ” 
lanterns for lamps up to 1,C00 watts. Leaflet 54, an illustrated 
fold r giving prices of Britannia" vacuum and gasfilled lam ps. 

THE Epison Swan ELECTRIC Co., Lro., Ponders End, Mid ilesex. 
—List No, A.4.178, dealing with Ediswan " enclosed oil switches 
with full specifications and illustrations. Progress Sheet No. 48, 
illustrating and describing " Revo" house service switches and 
Ёозе-рохев, Priced. 

Mxssns, PHILLIPS & TURNER, 115, Edmund Street, Birmingham. 
—A leaflet illustrating ceiling fittings—galleries and ceiling plates. 

Messrs. E. SHIPTON & Co., 52, Floral Street, Covent Garden, 
W.C. 2.—A leaflet illustrating and setting forth the advantages of 
an "interphone" system; it also deals with Westophor es for 
short-distance telephony. 

Mzssms. HoLLINGS & бокѕт, LTD., Thimble Mill Lane, Bir- 
mingbam.—List No. 1094, an illustrated and priced list of 
hydraulic presses with hot plates for variovs purposes ; List 
No. A110, a priced catalogue illustrating hydraulic forcing presses 
for fixing or removing wheels, armatures, commutators, &c. 

„ MR. L. RosxxdART, 4, Oxford Street, W. 1.—Folder, dealing with 

Alterna” cyole- lighting outfits. 

SOUTHERN ELECTRIC Co., LTD., 138, Southwark Street, S. E. 1.— 
Net trade price-lists of electrical accessories and appliances, 
including cut-outs, switchgear, adapters, bells, irons, flexibles, &c. 

Messrs, Henry G. RICHARDSON & Sons, Wordsley Flint Glass 
Works, Stourbridge.—A leaflet showing applications of Leva- 
hook fittings to lighting bowls. 

А Messes, Crow, Toogoop & Co., 15, Wardour Mews, D'Arblay 
treet, Wardour Street, W. 1.—An illustrated catalogue of elec- 

trical fittings and accessories, including bowl fittings, cast-iron 

It wicht fittings, brackets and pendants. Also a net trade price 
ist of electrical fittings of a large variety. 

j sens. E. P. ALLAM & Co., 107-109, Gray's Inn Road, W.O. 1.— 

8 Stook List (No. 6) of d.c. motors, for sale or hire. 


à Essk8, HARRY H. GARDAN, LTD., Staines.— Stock list of 
Jn&mos and motors, 


Calendar. — Messes. Mork & Warts, of Weardale 
U L] 1 1 4 а 2 
tear-off i. 3, have issued a pictorial calendar with monthly 


~ 


For Sale.— The Z Electric Lamp and Supplies Co., Ltd., 
of 73, Newman ftreet, W. 1, has issued a schedule of stocks. of 
electrical accessories, electrical heating apparatus, &o., of which 
is is disposing on behalf of the liquidator of the Z Electrio 
Lamp Manufacturing Co., Ltd. PE 

Stoke Newington Borough Council Electricity Department 
invites offers for a battery and charging plant. 

By direction of the Disposal Board, Mr. C. D. Phillips will eell 
by auction, on March 10th, at No. 18, C. S. Depót, Swindon, 
machine tools, and electrical and general plant, &c. 

By direction of the Disposal Board, Mr. C. D. Phillips will sell 
by auction on March 15th and following days, at the National 
Cartridge and Box-Repair Factory, Newport, plant, machinery, &о. 

By order of the High Court, Chancery Division, Messrs. Davia and 
Moon will sell by auction on March Ist, at Clapton, and March 
3rd, at Battersea, the stock, plant, fittings, &c., of Messrs. Foot and 
Milne, electrical contractors. 

By direction of the Disposal Board, Messrs. Harris & Gillow will 
sell by auction, on February 23rd and following days, at Shoreham 
Camp, Shoreham-by-Sea, camp equipment, saddlery, and tools, tele- 
phones, Fullerphones, &c.—For particulars aee our advertisement 
pages to-day. 


Electrical Wages in Scotland.— The Scottish Contractors’ 
Association has suggested to the Scottish District Committee of 
the Electrical Trades Union that a conference should be held to 
consider the wages question. The operatives have put in а claim 
for an increase of 6d. per hour on present rates, while the employers, 
on the other hand, desire а reduction of 3d. as from February 28th. 


Socials,.—A number of well-known artistes appeared at 
а concert in the Cambridge Hall, Southport, on February 9th, in 
connection with the Southport Corporation Tramway Employés’ 
Social and Athletic Society. There was a large audience, and the 
proceeds were divided between the  Sooiety's funds and the 
Infirmary. 

A social in connection with the Assembly Department (Lamp 
Works) of the ENGLisaH ELECTRIC Co., Preston, took place at the 
Canteen Theatre, on February llth. The M. C. s were Messrs. 
A. De Boeck and A. Handley. i | 

On Thursday, February 10th, а fancy dress carnival was held by 
members of the Igranic Electric Co. with their friends, at the 
Café Dansant, Bedford, when a most enjoyable evening waa spent 
by about 350, fully two-thirds of whom were in fancy costumes. 
During tbe interval, supper was served, after which there was a 
grand spectacular parade. The judges experienced great difficulty 
in making their choice for the six prizes. Dancing continued into 
the small hours. 

The staff of the General Electric Co., Ltd., Newcastle Branch, 
held their second dance of the season, on Friday last, at Heaton 
Assembly Rooms. The company numbered 200, and the Com- 
mittee also arranged a whist drive, for which handsome prizes 
were given. Music was rendered by Mr. R. Jackson's orchestra, 
augmented by two members of the staff—Mr. F. E. Winnard and 
Mr. О. N. Baston. Prizes were presented to the suooessful whist 
playera by Mrs. J. Spence. 


Applications for British Trade-Marks.—Appended is a 
summary of the recent applications for British trade-marks in 
respect of articles and goods associated with the electrical trades 
and industries :— 

Apex. No. 401,508, Class 6.— Dynamos, dynamo brushes, electric 
motors, &0., Wm. J. Goodebridge, Colmore House, 21, Waterloo 
Street, Birmingham, March 5th, 1920. 

SB. (letters and design), No. 409,357, Class 13.—Incandescent 
lamps (ordinary) and other electric fittings, John Agerup, Vulcan 
Houte, 56, Ludgate Hill, London, E.C. 4, November 2nd, 1920. 

Graham (lettering and design). No. 407,386, Class 8.—Permanent 
magnets sold separately, E. G. Graham, trading as Alfred Graham 
and Co., St. Andrew's Works, Orofton Park, London, S. E., August 
30th, 1920. 

Amplion, No. 408,176, Class 8.—Telephonic Apparatus, E. G. 
Grabam, trading as Alfred Graham & Co., St. Andrew's Works, Crofton 
Park, London, 8.E., September 25th, 1920. 

Benjamin, No. 404,928, Class 13.—Electric fittings and motor 
accessories, Benjamin Electric, Ltd., Brantwood Works, Tariff 
Road, Tottenham, N., June 2nd, 1920. 

Rotomotor, No. 406,900, Class 6.—Dynamo-electric machinery, 
Le-nard Barlow, trading as Barlow & Young, Buckingham House, 
Palace Street, Westminster, S. W., August 13th, 1920. 

Geeko, No. 406.388, Class 6.—Telephones and parts of telephones, 
General Electric Co., Ltd,, 67, Queen Victoria Street, London, E C., 
Taly 23rd, 1920. 

yken, No. 409,572, Class 8.—Apparatus for electro-deposition 
Hockley Chemical Co., Ltd. 1, Hookley Hill, Birmingham, 
November 10th, 1920. | 


The Bergmann Electricity Works.—It is reported that 
negotiations are proceeding in Germany with a view to the estab- 
lishment of a close connection between the Klockner group (Haspe 
Steel Co.. Lorraine Hutten Verein, &c.), and the Bergmann E ес. 
tricity Works, Co. 


Wolfram Lamps.—The share capital of the Wolfram 


Lamp Co. of Augsburg, is being increased to 5,000,000 marks 
to defray the cost of extending the filament factory. 


Burglary.—The premises of the XTRA LranriNa Co., 
Sunderland, were recently broken into, and & number of electric 
torches, &c., were stolen. By good fortune the managing director, 
Mr. А. J. Harrison, had occasion to return to the shop after the 
closing hour, and disturbed the thieves, 
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Jugoslavia Electrification Development.—The following 
tranelation of an article from the Agramer Tageblatt of Jan. 20th, 
1921. has been received in the Department of Overaess Trade from 
the Commercial Secretary to His Majesty's Legation at Belgrade 
(Gaptain E. Murray Harvey) :— 

"For some time past the Ministries of Communications and 
Pablio Works have been in consultation regarding the formation of a 
technical oom mission for the purpose of drawing up a plan for the 
electrification of Jugoslavia. This plan is now adopted, and all the 
general lines of the work have been laid down. Henceforth the 
State will have the first right to create any electrical undertaking, 


. but private individuals msy carry out electrical undertakings 


where tbe State hae not constructed such; the special per- 
migsion of the Ministry of Public Works is necessary in such cases. 
The State is enabled, if necessary, to expropriate such individuals 
on condition of indemnification. The State may also nationalise 
exist ng uncertak'ngs во far as is conducive to the above end. The 
upkeep of the transmission and cables devolves on the electrical 
administration of each Commune. The higheat advisory body on 
eleotrioal quastions is th» Elsotro-technioal State Council, which is 
comp.sed of 15 members and 16 depatisers (substitutes). The 
Council will include representatives from the Ministries of 
Commerc; and Industry, Public Works, Agriculture, Forestry, and 
Health, the Electro-technical Engineering Faculty, ard the Law 
Society. As а means for controlling the revenue fron electrio 
power, an electro-technical finanze committee will be set up at the 
Ministry of Trade. The manner in which the Ministry of Works 
will carry out the scheme will be promulgated in a special order. 
As present conditions render this project very urgent, the pre- 
amble will be laid before the Constituent Assembly as soon as 
drawn up." 


. The Dalmatian Bauxite Deposits.—The deposits of 
bauxite in Dalmatia and Istria first attracted special attention 
during the war, when it was found necessary by Germany to repla:e 
the French product. Exports of small quantities were first sent to 
Germany in 1916, the tonnage being considerably increased in the 
following two years. Italian newspapers state that only the 
deposits in the vicinity of the sea, both in Dalmatia and Istria, 
have yet been worked, and the production only extends to & depth 
of a few metres. Nevertheless, the deposita are ssid to be very 
produotive, and thequestion of establishing an aluminium industry 
in Delmatia has been brought forward, as the deposits in this 
region alone вте sufficient to justify the erection of a works, while 
the existing waterfalls would supply the necessary power. 


E. D. A. Activltles.— Another bunch of pamphlets has 


reached us from the director and secretary of tha E. D. A. The 
World's Right. Hand " is alittle review of man's deliverance from 
slavery ; theslavery of other men and that of circumstances which 
from the .earliest times have forcad him to employ laborious 
m3thods to a»oomplish his nesessary tasks. It leads up to the 
electrical era, and forecasts a brizh* future to b» brought about by 
electricity. Another leaflet illustrates a number of electrical 
appliances, and says: There is an electrical appliance d scribed 
here that will interest you." "ED.A. 72" shows how the fuss 
and trouble attendant upon that hardy perennial “spring cleaning 
may be disposed of by electrical means. Two book markers deal 
with electrio irons and lighting, апа oooking is treated of in 
"A Messaze to the Honsewife Who Knows.” A pamphlet 
illustrated in colour exhorts the reader to Ute Electricity —The 
Silent Servant,” and emphasises the ease of control of electrical 
cooking operations, as well as the many other inherent advantages 
of this means of preparing food. These items can be obtained from 
the Director at 84, Kingsway, W. O. 2. 


Proposed Increases in Spanish Tarlffs.—The Buletin 
of the F.B.I. states that the reduction in freight rates to Spain, 
announced in January, should do much towards the development 
of Anglo-Spanish trade. It is feared, however, that a serious 
check to such development may be presented by the duties imposel 
under the Revised Spanish Cattoms Tariff. to be issued shortly. 
It is uaderatood that a provisional tariff, embodying the suggestions 
of tho Tariff Advisory Committee, will be substituted for the 
present tariff in March next. This will, in its turn, be succeeded 
by a permanent new tariff, which should have replaced tha 1912 
tar.ff in 1917, but whose introduction has been delayed from year 
to year. Farther inform nation - not yet confirmed—announces the 
introduction of a permanent tariff in March, without the provisional 
stage. Opinion among Spanish consumers, who are anxious to 
reap the benefit of the present tendency for prices to fall, is 
strongly opposed to tariff increases. The iron and steel interests 
of the north and the textile ma iufacturers of Catalonia, on the 
other hand, are pressing vigorously for а drastic heightening of 
the Spanish tariff wall, in order to ensare their war-time level of 
profits. The F. B. I. is keenly alive to the urgency of the situation 
from the point of view of the British manufacturer. Firms 
interested in the Spanish trade are invited to communicate with 
the South European Section, at head office, аз early as possible. 


New ladian Companles.—Among the new companies 
recently formed in India аге the following :—The Kadi New 
Industrial and Elestric Co., Kadi, Baroda, capital 250,000 rupees, to 
carry ой busioess аз engineers and pressers of jute, and to supply 
electricity, &o. ; the Bidhapur Eleotrio Industrial Co, Sidhapur 
(Kadi), capital, 700,000 rupees, to manufacture cloth by electric 
power; the Electric and Automobile Engineering Co., Dalhi, capital 
3,000,000 rup2es, and the East India Electric Supply and Traction 
Co, 11, Portuguese Church Street, Calcutta, capital 2,500,000 
rupees, ' . 


Electrical Manufacture in Belgium: British and 
American Interest.—An account of the steps taken by British 
and United States electrical manufacturing interests to participate 
in Belgian developments is given in a recently issued report by the 
American Consul-General at Brussels. The movement has, of 
course, for its principal object the capture of a share in the contracts 
for the e'ectrification of the Belgian State Railways. The centre 
of this electrical manufacturing industry is Ghent, where great 
activity has prevai'ed since the Armistice, largely through the 
influence of British and American engineers and financiers. Daring 
the year 1919 the two conoerns moet occupied before the war were 
entirely reorganised and merged into large international companies 
with greatly increased capital. | 

Three concerns are now engaged in the business: —" The 8оос`є'& 
d' Eleotrioitéè et де Мс запідце " (international), the Constructions 
Elsctriques de Belgique (international), and the Ateliers de 
Constructions Electriques des Fiandres.” The firat-named is the 
result of a merger which absorbed the Usines Carels Fré-es" (a 
pre-war Belgian company making Diesel engines), and its capital 
stock of 10,000,000 fr. The new company increased its captal to 
36,520,000 fr., an American, a British, and a French electrical manu- 
facturing company each having a quarter interest in {he new con- 
cern, Belgian banks and a large Belgian financial and industrial 
company are also interested. Ita plans include the production on 
an increased scale of steam engines and Diesel engines, with the 
addition of electrical material, the latter being undertaken with 
the assistance of American experience and designe. 

In November, 1918, there was formed at Paris a company oalled 
the " Constructions Electriques du Rhone," for the purpose of con- 
stru ting electrical material. This concern secured a contract for 
using the patents and processes of the English Electrio Co. The 
Constructions Electriques du Rhone then increased its cap-tal 
to 40,000,000 fr., and changed its name to ‘ Constructions Elec. 
triques de France." Before this, with a view to further extension, 
it hal created in Belgium a subsidiary company called tha ' Société 
Auxiliaire de Constructions Electriques de Belgique." Later, this 
company secured the help of the Compagnie Internatio ale 
d' Electricité de Liége,” and bought up the Зәс:66 Anonyme des 
Anciens Ateliers van den Kerchove,” of Ghent. In April, 1920. 
the Compagnie Internationale d'Electricité," of Liége, and the 
Etablissements van den Kerchove," of Ghent, were merged under 
the name Constructions Electriques de Belgique," with a capital 
atosk of 40,000,000 fr. and administrative offices at Brussels. 
Before ths war the ‘‘ Etablissements van den Kerchove” con- 
atructedenzines and steam turbinas. Since fusion the plant is being 
greatly enlarged, and has included the construction of electrical 
materiai of all kinds. The English Electric Co, is helping both the 
French ала the Belgian companies in every way possible, and is 
porfecting the plant at Ghent. A third company, the Ateliers de 
Constructions Electriques des Flandres," has been formed at Ghent 
lately with a capital stock of 2,000,000 fr., made up of 2,000 shares 
of 1,000 fr. each. Its purpose is the manufacture and repair of 
electrical material, as well as the installation and production of 
electromotive power in all forms. 


Research Association for Cast Irom.— The S»cretary of 
the Department of Scientifio and Industrial Research announces 
that the Research Association for the Cast Iron and Allied 
Industries has been app:oved by th» Department as complying with 
the cond tions laid down in the Government soheme for the 
encouragement of industrial research. As th» Association is to be 
registered as a non-profit-sharing company, the promoters have 
applied to the Board of Trade for ths issue of a licence under 
Sec. 20 of the Companies’ (Consolidation) Act of 1908. The 
secretary of the committee engaged in the establishment of this 


. Association is Mr. Thomas Viokers, 174, Corporation Street, Bir- 


mingham, 


A Canadian Copper Works.—The Eugene F. Phillips 
Electrical Works, Ltd. of Montreal, is proceeding immediately 
with the construstion of a copper rod rolling mill having a daily 
capacity of 100 tons. In designing the mill, provision has been 
made to allow for an extensioa for the rolling of copper sheets and 
the drawing of copper tubes, as well as for the erection of a small 
refinery to take care of the copper scrap from the mill, and also 
from the company's large wire and cable factory. For the 
immediate future the company will import electrolytic copper 
wire bars, but it is hoped that within the course of a few years 
these bars will be produced in Canada in sufficient quantities to 
make tha electrical industry in the Dominion self-supporting во 
far as copper is concernel. The managing director of the firm is 
Mr. Lawford Grant, formerly with the British Insulated and 
Helsby Cab‘es, Ltd. 


British Industrial Films, &c., Wanted for University of 
Hong-Kong.—Th3 Acting British Commercial Secretary at Hong- 
Kong has been approached by the University of Hong-Kong for 
assistance in a new schem» for commercial training, which has 
rece itly been started there. The course of study for the Degree of 
Bach lor of Commerce includes lectures on Industry, Trade and 
Transport. In connection with these, the University has expressed 
the desire to reseive from United Kingdom manufacturers for 
exhibition purposes lantern slides and, if possible, kinematograph 
filme illustrative of the processes used in a number of industries, 
iacluding textiles, tools and machines. Illustrated catalogues 
and large-sized photograpbs of works, &c., would also be welcomed. 
It will probably be of interest to United Kingdom manufacturers to 
supply the University with materia! of the nature indicated, and 
communications should be sent direct to Prof. W. J. Hinton, 
University of Hong-Kong. | 
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Flerlble.— In their advertisement appearing in this issue, 
the EDISON-SwAN ELECTRIC Co., LTD., give certain particulars 


for specifying sizə of conductors, quality of insulation, and finish, 
which are intended to forma u'eful guide to buyers. 


Australian War Precautions Act Repealed.— An Act to 
reptal the War Precautions Act, 1914-18, was passed by the 
Australian Commonwealth on December 2nd lest. Among the 
regulations which are still to be enforced are those relating to com- 
panies, firms avd businesses. The protection of commerce and 
industry from undesirable outside influence is to be continued. If 
without the consent in writing of the Treasurer of the Common- 
wealth, any person seeks to secure the registration of any company 
or firm, or any change in апу firm or company already regis'ere1, 
if such firm or company ba: partners who are not natural-born 
British subjec‘s, that person commits an offence. Thesame applies 
to the person who seeks to register in Australia any foreign com- 
pany or any firm or company with foreign capital In other 
words, Australian industries are to be guarded azainst the free 
entry of non-Britieh firms and money. Agents of overseas com- 
panies and firms are required to supply special annual returns 
within three months of the commencement of the Act, aid those 
subsequently appoint d. within one month of their appointment or 
arrival in Australia.— Board of Trade Journal. 


Lead.— Messrs. James FORSTER & Co., reporting under 
date February 12th, stated: — Closing prices yesterday were 
£21 10s. for February and £22 for May, against £22 lds. and 
£23 Ба respectively at the end of last week, representing a 
loss of 2Es. on the week. Each day has eean а fall in values, and 
prices closed yesterday at the lowest. The metal 
certainly looks cheap at present values, but the general sentiment 
ceems to be that prices will go still lower unless a much more 
active demand from consumers is forthcoming, ard that lead, like 
other metals, is still largely influ»nced by the financial position is 
evidenced by the fact that a fairly large arrival of the metal at 
once had a depressing effect on values." 


Trade-Unlon Rivalry.— According to the Sheffield 
Independent, 1935 week's discussions at York between representa- 
tives of the craft unions in railway workshops have praotically led 
to а severance of relations between the N U.H. and the Shipbuildng 
and Engineering Federation of Trade Unions. The Central News 
Agency states that the craft unions have definitely decided that in 
no case will they permit their skilled members ina railway work- 


shop to be mambers of а general industrial union such as 
the N.U.B. 


Electrical Supplies in South Africa.—The S.A. Mining 
. and Engineering Journal, of January 22nd, says that dealers in 

electrical goods report business genera'ly as very slack. The 
shortage in gasfilled lamps has not yet been relieved. Consign- 
manta of electrical materials are coming in well, and prices show a 
tendency to go down slightly. Plenty of Continental goods are 
arriving, and although these are very much cheaper than British 
wares, the tendancy of the former is to go up, while the price of 


British goods remains more or leis stationary. Continental 
electrical materials are rising to day. 


Bennis Coutracts.— The following are among the 
contrasts that have been placed with Messes. ED. BEN NIS & Co, 
LTD, during the past two months : — 


Sunderland Corporation Electricity Works, Dimning Street, Sunderland — 
7 chain grate stokers, with coal-elevating plant for Woodeson water-tube 
ilers. 


Wimbledon Electricity Works, Durnsford Road, Wimbledon.—Four chain 
grate stokers forspearing water-tube boilers ; ash elevating plant. 

Metropolitan Railway Co., Power Station, Neasden.—Twelve chain grate 
е adapted for forced draught, for Thompson's water-tube boilers (repeat 
order). 


Guest, Keen & Nettlefold, Ltd., for Power Station, Dowlais (per Angus 
Scott & Partners, Ltd.). Complete mechanical coal and ash-handling plant, 
including rotary truck tippler; rotary chain conveyor; six '' Bennis’’ auto- 


ee boiler elevators ; six automatic Avery " coal weighing machines; ash 
dist. 


New Italian Companles.— There has been formed at 
Bergamo the Socie'à delle Alte Valli Bergamasche, with a capital 
of 1,000,000 lire, for the production and distribution of electrical 
energy, 

With a capital of 2,000.00) lire, Mecziche, De Vecchi e Ca, 
Società Elettrica Agrigentina, have been embolied a company at 
Girgenti for the production and distribution of e'ectrical energy. 

There has been launched at Lecce the Società Elett:ica Industriale 
S.E L, with a capital of 430,900 lire, for the production and dis- 
tribution of electric light ani power. 

With a capital of 375,000 lire. Ing. Granda, Rabossi e Ca have 
been registered a company at Milan with the object of trading in 
electrical material and insulated conductors. 

There has been formed at Milan L'Italia, Società Anonima 
Risca'damenti Elettrici Indus:riali S.A.P R I., for the manufacture 
of electric heating appliances. Capital 750,000 lire. 

The Ora Elettrica, Società Anonima Orologi Elettrici has been 
launched at Milan (Via Borromei 9). for the installation of electric 
clockwork for all purposes. The capital is 300,000 lire. 

A new company has just been formed at Borgosesia, Italy, with 


а cap tal of three million lire, and the title La Soceta Hidro- 
Elettrica de l'Arogna. 


Water Power of Ramania.—A pamphlet on this subject 
umanian, and a translation of the more important passages, 
together with a small map, may be inspected by United Kingdom 
firms interested on application to the Inquiry Room, Department 
of Overseas Trade, 35, Old Queen Street, Westminster, S. W. 1. 


An Anti-Trade-Ualon Policy.—1he Daily News states 
that the Association of Engineering and Shipbuilding Draughtsmen 
is protesting sgainst the action of a number of firms in adopting 
superannuation schemes which contain s clause that the partiol- 
pating employés must not be members of a Trade Union. A 
movement is being organised with the object of persuading 
technical and other workers not to participate in any scheme 
which contains this prohibition. 2 (e 7 

British Branch Works for Canada.—A meeting of tte 
British Empire Producers’ Organisation will be:held at the offices, 
3, 5 & 7, Old Queen Street, S. W. 1, to-day, Friday, at 4 p.m., at 
which the chairman of council, Mr. Ben H. Morgan, will preside, 
and an addresa will be given by Mr. F. W. Field, Н.М. Trade Com- 
missioner in Toronto, on " Canadian Industrial Development and 
the Establishment of Branch Works in the Dominion." Anyone 
interested in Canadian affairs will be admitted on presentation of 
his card. : | RS 

Book Notices. “Mechanical World Electrician's 
Po:ket Book, 1921." Manchester: Emmott & Oo. Prive 28. net — 
Among the important improvements made in the present issue of 
this handy work of reference is a lengthy section on motor atarters 
and controllers. The previous matter has been rewritten and 
considerably extended. Osher sections which have been rewritten 
and extended are those dealing with transmission conductors ard 
cables, wiring syetems and methods, and electric lifts. The section 
on electric heating and cooking has been added to. Anothe 
addition is a list of the principal abbreviations used in the 
volume. | ' э, 

Biblioteca Chemico-Mathematica, A catalogue of works in 
many tongues on exact aud applied science, with a subject inder. 
Compiled and annotated by Н. Z. and H. 0. 8. In two volum̃es; 
pp. xii + 964, and 127 plates. London: Henry Sotheran & Co. 
Price £3 3s. net.— This remarkable catalogue was begun in 1906, and 
has been growing ever since; by the time the end of the alphabet had 
been reached so much more material was available that a supple- 
ment was begun, which eventually exceeded the original scheme in 
size; and when that was done, a final supplemant was added, and 
the whole was indexed (the index alone occupies nearly 100 pages). 
It is claimed that this work is the first historical catalogue of 
science pub ished in any country, giving the price of each book and 
many other particulars. It is, as a compiler's preface claims, of 
very considerable human interest, and constitutes a very valuable 


addition to the bibliographio literature available to the scientific 


worker, embracing the whole field from the Middle Ages almost to 
the present day. The reproductions of plates and pages from 
ancient volumes are exceedingly interesting, full of quaint notions 
and ingenious devices, and some of them—calling to our minds 
feelings of profound reverence for the triumphs of our forebears. 
We have before us, for example, the title-page of the first issue of 
the first edition of Newton's Principia,“ published in `1686 — 
fittingly described by the compiler as " the greatest work on exact 
science ever published.” We have not space to linger over the 
literary and scientific richea of this catalogue, but we must offer 
our hearty congratulations to the compilers and publishers on the 
completion of a work of the greatest value to the scientific world. 

The Electrical Contractor's Year Book for 1920-1921." London: 
The Electrical Contractors’ Association. Price 2s. 6d. The new 
features of the present issue of this ha ;dbook incluie notes on the 
constitution and functions of the National Joint Industrial 
Council and District Councils for the Electrical Contracting 
Industry, and a memorandum of agreement between the N. F. E. A. 
and the E.T.U., August 7th, 192). The working rules for the 
various districts have been amplified and brought up to date. The 
frontispiece is & portrait of Mr. P. Collinson, President of the 
Associations, | : 

“Transactions of the Illuminating Engineering Society.“ 
Vol. XV, No. 9. December 30.h, 1920. 880 pp. Easton (Penn- 
aylvania): The Society.— Part I of this volume deals with the 
activities of the various sections of the Society, and gives the 
personnel of Councils and Committees. Part II embodies a numbor 
of papers of great value and diversity, including papers on " Recent 
Applications of Colour in Lighting," An Improved Method for the 
Illumination of Motion Picture Theatres,” Measurement of 
Reflaction Factors,” and Some Applications of the Photoelectric 
Cell to Practical Photometry.” | 

" Hydro-Electric Development in Oatario.“ By E. B. Biggar 
(202 pp.). Ontario: The Biggar Press, Ltd.—This volume is an 
historical survey of water power administration and development 
under the Hydro-Electric Power Commission of Ontario. After а 
dissertation on public ownership generally of public utilities and 
roads, the author gives a number of interesting facts regarding 
water power in the Dominion and the United States. Then the 
history of the Commission and its work is traced step by step, 
showing а vast amount of energy and enterprise. The public life 
and achievementa of Sir Adam Beck, the chairman of the Com- 
mission, form a chapter, and an appendix describes the laboratories, 
shops and inspection departments, with details of ths conditions 
under which leases are granted, and a section dealing with future 


developments, A financial summary and a bibliography are also 
included. 


The Bulletin of the Hydro-Blectric Power. Commission of 
Ontario. Vol. VII, No. 9. November, 1920. (36 pp.).—This 
number contains articles on the purchase of the Toronto Power Co. 
and its subsidiaries by the Commission, with a description of the 
plants and transmiasion systems ; also illustrated notes on the new 


Nipigon power development, and Hydro Power in the St, 
Lawrence District,” 
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Proceedings of the Fourth Oonvention of the South African 
Association of Municipal Electrical Engineers, Pretoria, 1920. 
(76 pp.) Pretoria: Buckley & Van Duyn.—This gives a full 
account of the meetings and reports, as well аз the President's 
address, and regulations framed by the Convention. 

Scientific Paper No. 404 of the U.S. Bureau of Standards, Mag- 
netic Reluctivity Relationship as Related to Certain Structures of 
a Rutectoid.Carbon Steel.“ (19 pp.) Washington: Government 
Printing Office. Price 5 oents.—Records of experiments carried 
out upon samples of steel under various heat treatments. 

"Automotive Engineering.” Part 1. February 15th, 1921. 
(12 pp.) London: The Standard Air Prees, Ltd. Price 6d. net.— 
This is the first of а series of 26 fortnightly issues of a publication 
designed to supply the latest data bearing on all branches of 
automotive engineering. The present number contains notes on the 
compression and expansion of gases, the design of laminated 
springs, materials, &a. 

" The Metropolitan-Vickers Gazette." Vol. VI,No.94. January, 
1921. (24 pp.) Price 18., post free.—This issue contains, inter alia, 
articles on “Testing Equipment for Large Electrical Machines,” 
by E. P. Hill, B.Sc (Tech.), A. M. I. E. E., and a reprint from the 
Electrician, " Comparison of Welsh and American Practice in 
Electrically-driven Tin Plate Rolling Mills,” by W. E. Taylor. 
The index to Vol. V is issued with this number of the “ Gazette.” 

An Introduction to Technical Electricity." By 8. G. Starling. 
Pp. xii + 182; figs, 158. London: MacMillan & Co. Ltd. 
Price 3s. 6d. 

“Small Single Phase Transformers,” 
Pp. x + 96; 40 figs. Price 2s. 6d. net. 

" Elementary Principles of Continuous Current Armature Wind- 
ing.” By F. M. Denton. Pp. x + 102; 44 figs. Price 28. 6d. net. 
London : Sir I. Pitman & Sons, Ltd. 


A Bradford Exhibition. — The Bradford Corporation 
electricity department has a big display of electrical apparatus at 
the Bradford Grocers’ Exhibition now being held. Among the 
appliances shown are vacuum cleaners, electric washing machines, 
toasters, cooking and heating apparatus, coffee grinders, meat 
mincers and electrically-driven sewing machines. The display of 
indirect and semi-indirect electric lighting also is very pleasing 
and interesting. The stand is one of the moat attractive in the 
exhibition. | 

The Cuban Market.—The Electrical Review of Chicago 
states that, owing to the increasing use of electricity and the com- 
paratively slight development of the electrical market in Cuba, the 
island presents an important field for the sale of electrical appli- 
ances and fixtures ofall kinds. The elimination of German rivalry 
has left the United States practically sole occupant with a firmly 
established footing. There are practically no electrical manu- 
facturers in Caba, and only a few minor concerns make chandeliers 
and drop lights, which are in great demand. 


Italian Workmen Directors.—Signor Giolitti, on Feb- 
ruary 8th, presented to the Chamber a Bill for the supervision of 
industries by workmen's committees of nine members elected by 
the workmen for three years. The preamble defines the objects of 
the Bill, to give working men a knowledge of how industries are 
worked, to improve their technical education, ensure the applica- 
tion of the Factory acts, and to ameliorate methods of production 
and the relations between Capital and Labour.— Morning Post. 


Babcock Works in Australla,— Messrs. BABCOCK AND 
WiILCOX have purchased 20 acres at Regent's Park, New South 
Wales, on which they intend to erect а boiler-making and engi- 
neering factory, costing £100,000. A thousand men will ultimately 
be employed. Reuters Trade Service (Melbourne). 


Fire.—The contents of the electrical fittings shop at 
MEssRs. HENRY BESSEMER & Co.'s Forge, Bolton, were destroyed 
by а mysterious fire on February 9th. 


South American Trade.—We have received from the 
London and Brazilian Bank, Ltd. (London), a оору of its quarterly 
trade reporta (No. 12) from South America and Portugal, to 
January, 1921. 


By E. T. Painton. 
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LIGHTING AND POWER NOTES. 


Aberystwyth.—CaancE or OwnersHIP.—At a meeting 
of the Town Council on February 8th, a letter was received from 
Mr. Holroyd, owner of the Pier, asking for the formal consent of 
the Council to the proposed purchase, by the writer, of the under- 
taking of the Aberystwyth and Chiswick Electricity Supply Co., 
which supplies lighting and power to the town. The matter was 
considered in committee. 


Aberdeen.— STREET LiGaHTING.—O wing to the excessive 
cost of electrio lizht standards, the Lighting Committee is experi- 
menting with lamps suspended from overhead wires. If satisfactory 
resulta are obtained, King Street is to be illuminated in this manner 
for a great part of its length. 


Ammanford. — PURCHASE or UNDERTAKING. — After 
protracted negotiations, the Urban Council has finally purchased 
the Ammanford Electricity Supply Works from its owner, Mr. W. 
Herbert, at the figure of £14,375. The Council is now applying 
for ап order enabling it to generate and distribute electricity 
within its area, 


Australla.— THE MORWELL POWER ScHEM&.—T wo Bills 
were placed before the Victorian Legislative Assembly on December 
14th last. The first provided for the raising of a second loan of 
£1,430,000 with which to carry out the Morwell (brown ooal) 
power scheme. The capital cost of the scheme, which aims at a 
plant capacity of 45,000 kW, is estimated at £1,766,029, excluding 
terminal stations; the latter will coat another £230,000. It ie 
proposed to supply power to areas at a maximum distance of 250 
miles. The secdnd Bill dealt with the constitution of the Elec- 
tricity Commission, on which it was proposed to appoint General 
Bir John Monash, chairman, to be assisted by the three then existing 
Commissioners. 

TasMANIA.—Mr. J. Н. Butters, chief engineer and general 
manager of the Tasmanian Hydro-Electric Department, has sub- 
mitted his report for the year ended June 30th last. The accounta 
record a total revenue of £60,575. Working expenses and capital 
charges amounted to £55,179, leaving a balance carried to deprecia- 
tion suspense account of £5,396. About £3,000 was made by the 
Operations Branch, and the balance by the Hobart District Branch, 
which is considered satisfactory. Work on the Great Lake Dam 
has been held up on account of the delay in delivery of the neces- 
sary cement, but it is hoped to bring the dam up to the 20-ft. level 
during the present summer, and to complete it by next summer. 
The Waddamana Canal has been widened, and the work is expected 
to bs completed in proper time. The Riedon sub-station has been 
designed, and the plant is on order. Time lost during the war has 
been partly made up for in the amplioation of the Hobart distri- 
bution system, and the route for the Launceston transmission line 
has been laid out and clearing has started; a specially-designed 
steel tower is being employed on this line. Diffioulty has been 
experienced in finding a suitable site for the Arthur’s Lakes dam, 
but the problem has now been solved, and tenders are being invited 
for the construction of the dam. During the year it was found 
necessary to increase substantially the salaries of some of the 
officers, as it was found that in many cases the men working under 
them were reoeiving higher rates of pay. 


Barnsley.—Loan SaNcTIONED.—The Town Council has 
reoeived permission to borrow £14,200 for electricity purposes. 


Barrow.—Loan Sancrionep.—The Electricity Com- 
missioners have forwarded formal sanction to the borrowing of 
£35,000 for the purposes of the electricity undertaking, on the 
understanding that actual details of the expenditure will be 
furnished in due course, and so far as the item of £2,500 for 
radiators is concerned, on the condition that the total sums 
expended and received, including interest and sinking fund, shall 
be shown separately in the published accounts each year. 


Canada.— EXTENSIONS AT WINNIPEG. — The Chief 
Engineer of Winnipeg has contributed to the Electrical News some 
interesting details of the extensions being carried out to the city's 
electrical undertaking. The original installation consisted of five 
hydraulic turbo-generators, each of 5,200 h.p., with two 400-hp. 
exciters and two banks of transformers ‘each of 9,000 kW capacity. 
Later, three 6,800-h.p. machines and one 9,000-kW three-phase 
transformer were installed. In 1920 the contract was let for the 
completion of the power house building, consisting of an extension 
to the generator room 268 ft. long, 63 ft. wide and LO ft. high. 
This extension will house eight 7,000-h.p. units, two 18,000-kW 
transformer banks and the necessary switchgear and controlling 
apparatue. The completed building will then house a plant having 
a capacity of over 100,000 h. p. The estimated oost of the present 
extensions is $300,000. 


Continental.—SwrTZERLAND.—'The Commercial Secre- 
{агу to Н.М. Legation at Berne states that there are now in opera- 
tion in Switzerland 16 power stations which produce a minimum of 
20,000 h.p. The Lóntsch Works (Glaris), recently enlarged, is the 
greatest power producer, but owing to the irregularity or excessive 
diminution of water pressure at certain times ita production is 
stayed considerably for some months in the year. It is equipped 
for an output of 66,000 h.p. The control exercised by the State is 
inconsiderable, and there has been no unity of direction in the oon- 
sideration of water-power schemes, which have been taken in hand 
by the railways, by cantons, towns, or industrial groups (or by 
combinations of one or more of these). An official summary shows 
that there is approximately 4,000,000 h.p. available, of which only 
about 720,000 h. p. is being utilised.  Acoording to these figures 
only 18 par cent. of Swiss potentialities in this sphere had been 
realised up t5 the close of 1919, Since the commencement of 1920 
the increased power obtained represents, perhaps, another 2 per 
cent., so that there remains approximately 80 per cent. of Swiss 
water-power capacity to be turned to account.— Board of Trade 
Journal. а 

FRANCE.—À new agreement is proposed between the Paris 
Municipal Council and the Compagnie Parisienne de Dis- 
tribution d'Electricité for the purpose of ensuring the most 
economical working of the latter's undertaking in the general 
interest. The scheme also aims at the reduction of the prices to 
0'85 fr. per kW-hour in the first place, and eventually to the pre- 
war charge, 0°70 fr. per k W-hour. 

Norway.—The Commiasions appointed by the Norwegian and 
Danish Governments to study the question of the transmission of 
electricity from Norway to Denmark have held their first joint 
meetings, and discussed the bases of further co-operation.— Reuter 4 
Trade Service (Copenhagen). 

GREECE.—On February 6th the tramway and gasworks employés 
ceased work, and on February 10th were joined by the men of the 
electric power works and the Athens Piræus Railway. The Govern- 
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' ment were threatened to mobilise the strikers if the terms offered 


them were not accepted. | 
The strikes were finally ended by the intervention of the King, 
who championed the cause of the strikers. 


Doncaster.—LOAN SanctTionED.—The Electricity Com- 
missioners have sanctioned the borrowing of £8,665 for the 


provision of transformer equipment, mains and services for the 
Carr House Estate. 


Dorchester. — PURCHASE or UNDERTAKING.— It 18 
reported that the draft agreement whereby the Council is to purchase 
the local undertaking of the Dorset Electric Supply Co. has been 
approved by the Lighting Committee. The Council is to take over 
the books of the company and all contracts if these are found to be 
fair. It is expected to complete the transfer by June 1st next, and 
s&notion is being sought to borrow £16,000. for the purpose. 


Dunblane.—ELROTRICOITT SuPPLY.—The Town Council 
has assented to an order being obtained by a local company for the 
purpose of providing & supply of electricity for the town, on con- 
dition that the Council does not waive its rights to grant powers 
to another company, or to apply for an order itself. 


Ealing.—EnLxorRIOITY AND Hovusine.—It is compulsory 
for all tenants of the new local municipal houses to use only elec- 
tricity for lighting purposes. 


Etom.—SuPPLY By OvzRHEAD CaABLES.—The Rural 
District Council has consented to the extension of the overhead 
cables to Farnham by the Slough and District Electric Supply Co., 
by which electricity will be supplied to the parish. 


Fareham. —YEAR’s WoRKING.—The accounts of the 
electricity undertaking for the year ended March 31st last show a 
total income of £3,427 and working expenses amounting to £2,977, 
leaving a gross profit of £450. Capital charges, with a debtor 


balance from the previous periol, absorbed £1,566, leaving a net 
deficit of £1,116. 


Guisborough (Yorks.).—BULK SUPPLY APPRovRD.— 
The Urban District Council has decided in favour of obtaining а 
supply of electricity in bulk from a power company, and the clerk 
has been instructed to ascertain the cost of an order to distribute a 
supply in the area. 


Harrofate.—LoAN, &c.—The Town Council decided on 
February 8th, at a special meeting, to oppose the Harrogate Gas 
Co.'s Bill which is being promoted in Parliament. The Council 
has resolved to apply for sanction to borrow £2,500 for electric 
lighting services, and a like amount for transformers ; it was also 
decided to ask for sanction to borrow £39,486 for extensions to the 
electricity works generating plant. 


Heywood.—Minimum CHARGR INCREASED.—The Town 


Council has confirmed a proposal of the Electricity and Tramways 
Committee to increase the minimum charge for any consumer of 
electricity from £1 to £2. 


Huddersfield.—ExTEN8ION OF AREA OF SuPPLYv.—The 
Corporation is applying to the Electricity Commissioners for a 
special order authorising it to extend the supply of electricity 


to the urban districts of Kirkheaton, Lepton, Kirkburton, Meltham, 
and Blaith waite, 


Hull, — Extension or SUPPLY AREA.— A special 
meeting will precede the March meeting of the City Council to 
consider the propriety of applying to the Electricity Com- 
missioners for a special order authorising the Corporation to supply 
electricity at Anlaby, North Ferriby, Melton, Welton, Swanland, 
Willerby, Kirkella, and Weatella,— Eastern Morning News. 


Iltord.— CLAN Acarnst ConmPoRATION.—Àn Ilford 
firn is claiming damages from the District Council owing to the 
failure of the Council to supply electric power to the firm's factory 
during the recent strike.— The People. 


likley.—ExTENSIONS.—Àt a recent meeting of the 
Oouncil а letter from the Electricity Commissioners was read, 
desiring that the extensions being carried out at the electricity 
Works should be confined to the minimum necessary for the 
housing of a 170-kW set, for which a loan was sanctioned 
year. This is in consequence of the negotiations with the 
Keighley Corporation for a bulk supply; the Commissioners do 
not, wich further extensions to be made if a supply can be arranged 
to meet, adequately the needs of the town. 


Keighley. — Extension оғ SUPPLY.— A contract has 
entered into between the Oraven and District Private Tele- 
phone Co. Ltd. and the Keighley Corporation for the supply of 


electricity at 6,600 V from Keighley to Eastburn, for the purpose 


of supplying Messrs. Dixon's stone quarries, near the latter village. 
It is understood that eventually the system will be extended to the 
village itself, as well as to Steeton, Silsden, and Crosshills. 


Kingston-on-Thames.—Paice INCREASE.— The decision 
of the Oorporation to inorease the charge for electricity for 


lighting from 8d. to 1s. has received the sanction of the Elec- 
_ tricity Commissioners. The fact that the increased charge is 
retrospective to September has called forth a storm of protest 


Trom all classes of consumers, and many meetings have been held, 


- — 


London,— HAuAERSMTrRH.— The Finance Committee of 
the London County Council has been informed hy the Electricity 
Commissioners that the Hammersmith Borough Council wishes to 
borrow £174,000 for extension of generating plant, and the 
Commissioners ask for the London County Council's observations 
upon the question of the outatanding debt on the plant to be 
displaced. Five old generating seta are to be scrapped, and a large 
second-hand set is to be purchased in lieu of them, the balance of 
cost being met from revenue account. The Council „has replied 
that there is no financial objection to this course provided that if 
the estimated life of the second-hand set is less than the outstanding 
period for the repayment of the existing loans on the sets to be 
sold, the repayment period be correspondingly reduced. 

With reference to the bulk supply of electricity which the Council 
agreed to furnish to the Chiswick Electricity Supply Corporation, 
Ltd., for general purposes, in addition to that taken by it for a 
supply to a factory in its area, for some time past, negotiations 
have been in progress with the Electricity Commissioners. The 
town clerk and the borough electrical engineer recently attended 
before the Commissioners in order to consider representations sub- 
mitted by the Metropolitan Electric Supply Co., Ltd., to the effect 


that it was the proper authority to give the supply, and that, 


consequently, the agreement should be terminated upon the expira- 
tion of three years. After hearing the arguments of both sides, 
the Commissioners approved the draft agreement submitted to 


them, with the addition of a proviso relating to the maximum 
demand. 


HACKNEY.— The accounts of the electricity undertaking for the 
year ended March 31st last record а total income from all sources 
of £118,572, as compared with £115,883 in the previous year. 
Working expenses totalled £76,163, as against £67,805, leaving a 
gross profit of £42,409 (£48,078). Loan charges, bank interest, 
and other payments amounted to £39,707 (£38,469), and the result 
жаз а net profit of £2,754, a considerable decline from the previous 
year’s figure—£9,609. The number of units generated and sold 
fell from 16,217,325 to 14,774,198. The closing down of the 
National Projectile Factory deprived the undertaking of a very 
valuable bulk load. This would have been replaced by ordinary 


consumers bat for delays in the provision of new mains und sub- 
station plant. | 


New Zealand.— Loca SurPPLY AUTHORITIES.—The 
Commonwealth Engineer reproduces statistics regarding local 
authorities’ electricity undertakings from the report of the Chief 
Electrical Engineer of the Dominion. The figures show that more 
than half of the total plant capacity is hydro-electric in character. 
The exact figure is 23,998 kW, or 52˙4 per cent, Steam plant is 
next in order with a capacity of 16,122 kW, or 35˙2 per cent. The 
dominant system of supply is a.c. three-phase, 50 cycles, repre- 
senting 58˙3 per cent. of the whole, while the d.c. three-wire 
system at 460 volta constitutes 24'6 per cent., leaving but a small 
proportion of non-uniform supplies at various frequencies. In 
these circumstances it is not surprising that the three-phase 
50-cycle system has been adopted as a standard to which all future 
developments will conform. In two years time it is estimated 
that 76 per cent. of the installed plant will be of this type. It is 
stated that out of 55 plants, 27 were operating at a profit after 
payment of capital charges, and to remedy the condition of the 
balance of the plants, economy in operation, increased output and 
higher charges are recommended. "The load factor and output are 
higher in the South Island owing to the cheaper сові of pro- 
duction, The average cost per unit sold is 1'3d. in the South 
Island, and 2:44, in the North. 

LAKE COLERIDGE.—The annual report upon the Lake Coleridge 
hydro-electric undertaking shows that the total revenue rose from 
£37,324 to £45,831, representing an excess over all charges of 
£3,585, which is the first credit balanoe for five years, The total 
connected load increased from 23,992 kW to 30,854 kW, and the 
highest simultaneous load reached 7,066 kW—an 18 per cent. 
overload. . 


Nottiagham.— TEmPorary STATION.— To meet immediate 
needs while the large station at Olifton is being erected, the 
Council has decided to provide а temporary station, with а capacity 
of 4,000 kW, on the tite, at a cost of about £50,000. с 

The Colwick Park Eatates Co. recently applied to the Electricity 
Commissioners for permission to erect a power station of its own, 
but the Commissioners requested it to approach the Corporation 
with a view to obtaining a bulk supply. The Corporation is 
accordingly asking for powers to extend its area of supply to the 
Colwick Park Estates and other districts which it is deemed 
desirable to include. 


Perth.—ExTENSIONS.—As a result of the inquiry by 
Col. Ekin, the Electricity Commissioners recommend the early 
installation of & 1,000-kW generating set, and that the question of 
a new boiler be considered as well. The Electricity Committee 
has accordingly requested the Town Council to apply for sanction 
to a loan of the necessary amount to carry the recommendations 
into effect. The electrical engineer estimates the requirementa at 
between £40,000 and £50,000. 


Rochdale.— ELECTRICITY IN SANITARY DEPARTMENT.— 
In connection with the Corporation’s application for sanction to 
borrow £19,500 for installing plant and effecting improvements at 
the sanitary works, the superintendent's proposals include the pro- 
vision of an electrically-driven aerial runway or ropeway for the 
conveyance of ash and clinker, at a cost of £5,000, an enclosed high- 
speed engine coupled to a 100-kW dynamo, and motors, at an 
estimated cost of £4,500. | 
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St. Audrew's.— PRICE INCREASR.— Regarding a recent 
inquiry at 8. Andrew's into the application by the Electric 
Supply Corporation for an increase in the lighting charges, 
it was stated at a Town Council meeting that were the increases 
allowed, St. Andrew's consumers would be called upon to make up 


the deficit in other places where the company was not making 
a profit. B : 


Sunderland.—Loan.—The Town Council is applying to 
the Electricity Commissioners for sanction to borrow £12,000, 
which is the amount estimated to be necessary to meet sub- 


station requirements upon eapital account during the ensuing three 
years. . 


. Wanstead (Essex). —SUGGESTED ELECTRICITY SCHEME. 
—The Urban District Council has referred to a special Committee 
the question of securing a supply of electricity for the town. | 


Warrington. BReakinc-up оғ Roap.—In laying the 
necessary cables for asupply of electricity to the works of Messra. 
М. Greening & Sons, the Electricity Department has found it 
necessary to open up a new road. The Paving Committee has 
objected to this, pointing cut that before the road was completed, 
notices were sent to all departments likely to be affected to enable 
them to Jay any pipes or cables that would become necessary. 
The chairman of the Electricity and Tramways Committee stated 
that Messrs, Greening had been app:oached at that time, but did 


not require aeupply. The Corporation was bound to give a supply © 


if it was able to do so. 


TRAMWAY AND RAILWAY NOTES. 


Blackpoo!.—CoLLision.—Two tramcars on the Black- 
pool to Fleetwood tramway route collided in the fog on February 9th. 
The fronts were damaged, but the drivers escaped with alight 
injury ; several passengers complained of shock, 


Bradford.—INQuiRYv INTO Асстрект.— The inquiry as to 
the cause of the recent tramway accident in the Idle Road distriot, 
in which a tramcar overturned and injured about 40 passengers, 
wag held at Bradford on February 10th by Major Hall, R.E., of the 
Ministry of Transport. 'The testimony of the driver of the car, 
Fred Benson, was that the fog was во thick as to obscure the land- 
marks, and that he had lost his bearings when the car styuck the 

ints. The car was being driven at reduced speed becaute of the 

og, and despite the application of the brakes, it continued its 
course off the rails until it struck a wall end overturned. The 
points were found to be in good order after the accident, as was 


also the car gear. The Inspector's report will be published in due 
course, 


Burnley.— TRACK RENEWALS.—In view cf the financial 
position of the tramway undertaking, the Committee has arranged 


to spread the work of relaying the lines over six years instead of 
three. Residents only are to be engaged on the work. 


Chile—Rar.way ELEcTRIFICATION.— The Government 
has postponed the final date for sending in tenders for the elec- 
trification of the railways, in consequence of several British firms 
desiring to compete for the work. —Iteuter. 


Continental,—lTALY.— Work is steadily progressing on 
the electrification of the railway system between Trieste and Pola, 
An electricity distribution system is alto being established through- 
out the  Bas-Ferranese and Bas-Polesine districts, with the 
object of substituting electricity for steam, particularly in con- 
nection with agricultural operations, 


Cork.—TRAMwAY Dri&PUTE.—The Corporation has passed 
& resolution approving of the appointment of a committee consisting 
of & representative of the Corporation, one of the tramway com- 
pany, and one of the tramway men on strike, to investigate the 
demand for increased wages and arrange for a settlement, the 
atrikers to resume work meantime at a 38. a week increase. 


Dublin.—TnRAMwAY EurLOrES' DEMAND.—The employ és 
of the Dablin Electric Tramways Co., Ltd., have ballotted on the 
question of в strike unless the demand for the 12s. increase was 
acceded to; 1,055 voted in favour, and 37 against. They have 
decided to withhold their notices, as the Ministry of Labour is 


intervening, and it is generally hoped that a satisfactory settlement 
will b» reached. 


Edinburgh.— ELECTRIFICATION OF TRAMWAYS.—Àt a 
recent meeting of the Corporation, several motions urging the 
electrification of tramways were put forward. The routes which 
were selected for conversion were that from Hanover Street to 
Goldenacre, to join the Leith system, and that from Goldenacre to 
Queen Street. 


Hallfax.— TRACK RENEWALB8.——It is estimated that there 
will be a loss on the tramway undertaking of about £9,000 for the 
present financial year, The effect of the increased fares has not 


yet been felt. A Sub-Committee recommends that the Tramways 
Committee should arrange for the renewal of the tramway track on 
several of the principal routes during the next three years. The 
cost of this will approach £200,000, and £90,000 of this may have 
to be included in the next financial yeer. · 


Hull. NRW Track.—With a view to relieving the 
congestion in the centre of the city, the Tramways Committee 
after considering several schemes at a special meeting, has adopted 


one which will involve the laying of a double line along a portion 
of Jameson Street. ә 


Lancashire and Yerkshire Rallway.—The report for 
1920 gives the following particulars :—Trains worked by electrio 
power, 233, with 18,445 seats; electric: traction mileage ruu, 
2,254,421, against 1,968,058 in 1919. Es‘imated further capital 
expenditure on electric power stations, &o., £89,200 ; subsequently, 
£132,700. l2 MEL > 


, 


. te- 

Lancaster. — ACCIDENT INSURANCR.—The desirability of 
being adequately insured against third-party risks was dem n- 
strated at the meeting of the. Town Council, on February 9th, 
when it was agreed to pay £1,170 compensation to the widow and 
children of Thomas Stackhouse, a pedestrian kild by a runaway 
car on the Bowerham route, on September 27th, 1920. The 
policy only gave E500 in саве of death and £2,000 for any one 
accident, so that the Corporation loses £670. It was pointed out 
that if 2) had been killed, the loss which would have fallen on 
the shoulders of the Corporation would have been about £18,000. 


Liverpool. — CONTRACT WITH L. & N.W. RaILWAY.— 
The Corporation has renewed its agreement with the London and 


North-Western Railway Co. for the supply of electrical energy for 
a further period of 12 months. | 


London.—REPoRT UPON AnCNd.—A Ministry of Trans- 
port Inspector has reported on the causes of the excessive elec- 
trical arcing which took place on the London Electric Railway on 
November 7th last between Piccadilly Cirous and Oxford Circus 
stations. The train in question was composed of three trailer cars 
with a motor-car at each end. The arcing commenced under the 
front car, and gave rise to heavy fumes and amoke, and the train 
was brought to a halt in a tunnel, and passengers were transferred 
to another. Although nobody was seriously affected, reveral 
employés experienced ill-effecta for some days afterward. It 
appeara that the trouble was due to the fracture of the oonnecting 
cable of one of the shoes at a point where a metal sleeve connector 
bad been fitted. It was admitted that this form of connection was 
unsuitable in character, and that all shoe cables in which the 
sleeve had been used were being replaced. Оп the same evening, 
fusing of a less serious character occurred on the same line, but in 
this case it was found to be due to the breaking down of the insu- 
lation of a negative shoe, The Inspector «tates that: “ these two 
cases illustrate how rapidly atmospherio conditions in a tube, as 
the result of electrical fusing, become noxious, if not actually 
dangerous. Electrical pressure in such an emergency must, there- 
fore, be removed at the earliest possible moment.” The company is 
to be asked to atate the results of experiments in connection with 
devices for а more direct interruption of the supply, in such cases, 
upon the section of line occupied. 


COMPETITION FOR DESIGNS FoR NRW L.O.C. ELEOTRIC TRAM- 
CARS, — Тһе report of Mr. А. L. C. Fell, the general manager of the 
L.C.C. tramways department, and Mr. J. P. Crouch, general 
manager Metropolitan Carriage and Wagon Co., Ltd., states that 
no one of the proposals submitted is of sufficient merit to justify 
serious consideration or adoption, nor does any design submitted 
offer any material improvement on the existing standard type of 
car from any point of view. There is also a conspicuous dearth of 
proposals in respeot of the electrical equipment, and trucks or 
bogies; so much во that in the majority of cases, a complete lack 
of electrical and mechanical knowledge is apparent with regard to 
these most important features of car design. The assessors state 
that in their opinion the result of the competition is distinctly 
disappointing, in that nothing really new, and at the same іше 
practical, has been suggested. i 


HAMMEBSMITH.—The L.C.C. has given the Borough Council 
aanction to borrow £788 for tbe provision of the necessary charging 
plant for the recently-purchased electric vehicles. The present 
cost of charging is 4d. a unit, and it is estimated that the price per 
unit will fall to 14d. when the charging set is installed. 


Newcastle.—RaiLway ELECTRIFICATION. — А corres- 
pondent of the Newcastle-upon-Tyne Daily Chronicle states that 8 
start will be made shortly with the work of converting the maia line 
between Newcastle and Darlington to electric traction, which will 
be extended later to York. This important project with which it 
has now been decided to proceed is only one of the several schemes 


for the improvement of the North-Eastern Railway eervices that 
are being considered. | 


Sunderland, — PARCEL Transport.~The Sur derland 
District Tramways Co. has instituted а syatem of parcels transport 
from Sunderland to the villages in the district served by its 
cars. The scale of charges is:—Up to 7 lb., 3d. a package for any 
distance; 7 to 14 lb, 5d. ; 14 to 28 lb., 7d. ; and 28 to 56 lb., 9d. 
The Sunderland Corporatiun, over whose track the parcels вте 


scheme, 


carried a& far as Grangetown, will benefit financially by the ; 
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TELEGRAPH AND TELEPHONE NOTES. 


Austria, —CABLE RATES DoUBLED.— The Ti mes announces 
that, as from February 15th, the rates for cable telegraph messages 


to all foreign countries, except those bordering on Austria, were 
doubled. ; 


Germany.— WIRELESS SERVICE TO EXGLAND.—A public 
wireless service between this country and Germany was begun early 
this month. The transmitting atation on this side is at Stone- 
haven, Scotland, and the main telegraph office at Berlin acta as the 
German station. Messages handed in at Berlin ате sent by wire to 
Kónigs-Wusterhausen, where they are automatically transmitted 
by wireless. The receiving station at Tetlow automatically trans- 
fers the messages to Berlin by wire. Telegrams are received 
between 5 and 8 p.m., the charges being the same as the cable tolls. 
—The Timea, | 


Sweden.—ANGLO-SweDIsH WIRELESS COMMUNICATION. 
—Dagensnyheter learns that a new telegraphic route between 
Stockholm and Stonehaven; Sootland, will shortly be inaugurated. 
Telegrams w.ll be sent by special wire from Stockholm to the 
wireless station at Karlsborg, whence they will be automatically 


transferred and transmitted by wireless.— Rew'er's Trade Service 
(Stockholm). ; 


Telephone Service, —Nxw CHARGES.-—With regard to 
the new charges for telephone service, notices are being issued to 
terminate many yearly agreements three, six, or nine months before 
the oourse of the agreement has been run, and the P.M.G. states 
that subsoribera will be entitled, in the event of a discontinuance 
of the service, to & rebate for the unexpired portion of the period. 


U. S.A. — CABLE OoMMUNICATION CONFERENCE. — The 
Cable Communications Conference, which adjourned last December, 
was to meet again on February llth at Washington, says the 
Morning Post, at the instance of Mr. Davis, Acting Secretary of 
State and Chairman of the Confererce. In the absenoe of Sir 
Auckland Geddes, the First Secretary of the Embassy will represent 
Great Britain. The. American Government is anxious that an 


agreement shall be reached before the present Administration goes 
out of office. 


5 + 


— ——̃ æ ͤ———— 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph indicates 
the issue of the ELECTRICAL REVIEW in which the “ Official 
Notice” appeared.) 


OPEN. 


Aberdare.— March 4th. Urban District Council Elec- 


tricity and Tramways Department. Stores for one year, including 
cable, meters, lamps, &c. (February 11th.) 


Australla.— MgLBOURNE.— March 2nd and 9th. Vic- 
torian Railways. Reactanoes and condensers (for power signalling), 
electric crabs and equipment for cranes." | 


BRisBANE.—March 30th. P.M.G.'s Department. Switchboard 
apparatus and perta," 


Belfast, — February 26th. Tramways Committee. 
—Tramway stores, including electrical accessories, cable, lamps 
sarbon brushes, Ко. (J anuary 28th.) | 


Tramways Committee. Two 502-kW, 500/550-V converters. (See 
this issue.) 


Belglum.— February 26th. The municipal authorities of 
Nil-Saipt-Vinoent (Province of Brabant). Establishment of an 
electricity distribution system in the town. Particulars may be 


Obtained from, and tenders are to ba sent to, La Maison 
Communale, | | 


_ Croydon,—March 7th. Electricity Department. Two 
natural draught oooling towers. (See this issue.) 


London,— H.M. Office of Works. February 21st. Supply 
of electric bell fittings for six months. (February 11th.) | 

March 2nd. Six ог twelve months’ supply of electric lamps. 
(See this issue.) 

CAMBERWELL.—February 28th. Libraries Committee. Instal - 
ling electrio light, &c., in the Central Library, Peckham Road, 
В.Е. (See this issue.) : 


Manchester.—April 4th. Electricity Committee. 38,000 
and 6,600-V switchgear, induction regulators, &c., for controlling 
sub-stations of large capacity. (See this issue.) 


New Zealand, — WELLINGTON. — March 1st. Public 
Works Tender Board. Seven 4,000-kVA single-phase transformers, 
with accessories, for Lake Coleridge electric power scheme. 


March 5th. Government Railway Department. Two overhead 
travelling oranes.“ | 


Illummatias Engineering Soclety.— Thursday, February 2ith. 


Portsmouth,—Electricity Supply Department. Three 
1,500-kVA Scott-connected transformer groups, 8-phase, 6,600-V 


switchgear. (February 11th.) 


South Africa. — PRETORIA.—March 10th. Municipal 


Council. One 20-ton overhead crane, six boilers (350-lb. working 
pressure), three 3,000-kW steam turbo-generators with condensing 


lant, five 750-kW converters. Farther particulars can be obtained 
bom Mr. T. C. Wolley-Dod, general manager, electric lighting 
department. Specifications (five guineas) from the town clerk. 
May 3rd. S. A. Railways and Harbours. Plant for the electrifi- 
cation of the Cape Town-Simonatown and Durban and Pieter. 


maritzburg Railways. (February 11th.) 


Stockton-on-Tees. — February 28th. District Fund. 


Gas and Electricity Ccmmittees. Articles and atores for six 
months. (See this issue.) 


Uruguay.—MoNTE VIDEO.— March 29th. State Power 


House. Single and three-phase meters.“ 


March 31st. A telegram from H.M. Minister at Monte Video 


(Sir О. C. Mallet, C.M.G.), to the Department of Overseas Traie, 
atates that general tenders are invited until March 31st for the oon - 
struction of the projected port works at Paysandu, for which an 
expenditure of $280,157 30 has been sanctioned. The cor struction 
of а dyke, the acquisition of electrical handling and lifting 
apparatus, the extension of the mole and the construotion of 
anchoring grounds, are included in the tcheme, 


* A сору of the specification, &c., can be consulted at the Depart- 


ment of Overseas Trade, 35, Old Queen Street, S. W. I. 


CLOSED. 
Belglum.— Six firms submitted tenders recently to the 


municipal authorities of Antwerp for the supply of a converter set 
and switchboard fur the transformer station in oonncction with 
the No. 7 Canal Basir. The lowest cffer was that of the Société 
de Constructions Electriques de Charleroi, which quoted alternative 
prices of 165,950 and 207,900 francs. | 


Sunderland —Town Council. Accepted :— 
Meters.—Ferranti, Ltd. 


Wolverhampton.—Electricity Committee :— 


might " 27 type stokers and accessories, 29,093. Underfeed Stoker 
+ Ong t 0 


— — ааты 4 


| FORTHCOMING EVENTS. 


institution of Mechanical Engineers. — Friday, February 18th, At the 


Institution, Storey’s Gate, S.W. At 6 p.m. Annual general meeting, 


Paper on ‘ Desirability of Standardisation in the Testing of Welds,” by 
Mr. F. M. Farmer, 


Tumor lastitution of Engineers.—Fridsy, February 18th. At 89, Victoria 


treet, B. W. Social evening. 


Friday, February 25th. At Caxton Hall, Westminster, S. W. At 


8 p.m. Lecture on Measurements of Precision in Engineering," by Mr. 
H. T. Davidge. 


Manchester Wireless Society.— Wednesday, February 22rd. At 7.80 p.m. 


At the Albion Hotel, Manchester. Lecture on „Aerials,“ by Mr. P. G. 
Thomason. i 


Paisley Association of Electrical Engineers.— Wednesday, February 23rd. 
At the Y.M.C. 


A. Buildings, 25, High Street. At 7.30 pm. Paper on 
Thermometry and Pyrometry," by Mr. J. Savage, 


Chelmsford Engineering Society.—Thursday, February 24h. At the East 


Anglian Institute of Agriculture. At 7 p.m. Paper on * Engineering as 
Applied to Town Planning,” by Mr. P, T. Harrison. 


At the 
Royal Society of Arts, Jobn Street, Adelphi, W.C. At8pm. Discussion 


on The Use of Light as an Aid to Publicity." (a) “ Shop Window and 
Bpectacular Lighting," introduced by Capt. E. Stroud; and (b) ** ці. 
nated Bigus, &c.," by Mr. E. C. Leachman, 


Institution of Electrical Engineers.—Thursday, February 2ith. At the 


Institution of Civil Engineers, Great George Street, S. W. pm. 
Lecture on“ Magnetic Susceptibility of Low Order: Results of Scientific 
Research ” (Lecture II), by Prof. E. Wilson. 


(Students' Section), — Friday, February 18th. At King's College, 
Strand, W.C. At 6.30 p.m. Presidential address, by Mr. 11, B. Atkinson. 

North - Midland Centre.—Tuesday, February 22nd. At the Hotel 
Metropole, Leeds. At 7 p.m. Ordinary meeting. 

North-Western Centre.—Tuesday, Februaiy2?nd. At the Engineers’ 
Club, Manchester. At 7 p.m. Paper on Magnetos for Ignition Purposes 
in Internal Combustion Engines," by Mr. E. A. Watson. 

South-Midland Centre (Students' Section).— Tuesday, February 2204, 
At the University, Birmingham. At 730 p m. Paper on Turbo-alter- 
nators," by Mr. J. P. Ellis. 

South-Midland Centre.—Wednesday, February 28rd. At the Univer. 
sity, Birmingham, At 7 p.m. Discussion on *'' Electric Appliances for 
Domestic Purposes." To be introdueed by a pager by Dr. E. Grittiths and 


Mr. F. H. Schofield on Some Thermal Characteristics of Electric Ovens 
and Hot Plates.“ 


Edinburgh Electrical Society.—Friday, February ‘5th. At the Philosophical 


Institute. At 8 p.m, Paper on Telephone Troubles," by Mr. J. McEwan 
Brown. 


sical Society of London. — Friday, February 25th. At the Impe: ial 
ки of Bcienee, South Kensington. At ö p. m. Ordinary meeting | 
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NOTES. 


The King’s Speech.—In the speech with which His 
Majesty the King opened the Parliamentary Session of 1921, on 
Tuesday, reference was made to a Bill which will b» introduced for 
extending the provision made for the unemployed under the 
Unemployment Insurance Act; a measure to deal with the safo- 
gaarding of essential key industries of the country and with certain 
asp cts of unfair and abnormal industrial competition. It is 
proposed that the forthcoming removal of control over the home 
price and export quantities of coal shall be followed at the earliest 
possible moment by the complete restoration of the industry to its 
normal condition of freedom.” A Bill will be submitted for the 
reorganisation of the railways of Great Britain. 


Smeking Concert. — The L.E.E.O.C.A. is holding a 
smoking concert at the Bridge House Hotel, London Bridge, on 
Friday, March 4th, at 6.30 p.m. Admission by membership card 


only. Mr. F. Frankling (hon. sec.), 108, Heathwood Gardens, 
Charlton, 8.E. 7. 


Running Costs of Electric Vehicles.—A correspondent 
to The Commercial Motor protests against what he describes as 
“glaring exaggeration ” on the part of a contributor in an article 
on the running costs of electric vehicles. He asserts that full 
justice has not been done to the “electric” in comparing it with 
other means of road transport, and quotes figures of “ definitely 
attained results" to show that the advantage of the electric vehicle 
over the petrol vehicle is much more marked than the contributor 
of the article admitted. The correspondent first takes the case of 
a large railway company, and compares two l-ton vehicles— 
petrol and electrico. The fuel in the case of the former cost £83 per 
year (3,000 miles) and the energy for the electric vehicle £20. The 
next item ia attested by the borough surveyor of Gillingham. 
Comparing two vehicles of 5 cb. yards capacity employed in the 
oollection of refuse, the petrol type cost £17 4s. 8d. per week, as 
agaiost £12 61. 104. for the electric. The third case is a com- 
parison of a 1l-ton petrol vehic'e and а 15-cwt. electric, carrying 
approximately equal loads, in the service of a well-known firm 
of contractors, Lancashire." With an annual run of 5,000 miles, 


the cost of the petrol vehicle was about 103. per day in excess of 
that of the electric vehicle. 


Service Notes.— Lieut. А. C. Box, from the City of 
Edinburgh Fortress Royal Engineers (Electric Lights Company) 
һэв bean appointed in the same rank to the Territorial Reserve of 
Officers, from the 9th inst. 

Recruiting for electrical departments of both the Army and 
Navy is very good, but additional electricians &re needed for wire- 
less work and Royal Air Force. 

Lieut. A. C. Petherwick has been appointed to H. M. S. Jumna, 
Bombay, to take charge of the wireless station at Colombo, Ceylon.“ 


Electric ladustrlal Truck Taxes. — The Electric 
Vehicle Committee some little time azo, as reported at the time in 
our columns, obta‘ned a statement from the Roads Department of 
the Ministry of Transport that it would not be necessary vo take 
out licences for electric industrial trucks in cases where these little 
vehicles were used to croes or only ran a short distance along a 
public highway from one factory to another where both factories 
were in the same ownership. The Ministry stated that if 
necessary it would issue instructions to the Treasury regarding 
this matter. The Electric Vehicle Committee having found that 
in many cases the local authorities were insisting upon licences 
being taken out for such vehicles, the Committee has again taken 
the matter up very strongly with the Ministry, and has at last 
received a letter which states that no steps will be taken by the 
police or registration authorities to enforce the requirements of 
the Acts for the time being, and accordingly it ie hoped that the 
owners of ele trie industrial trucks will have every opportunity of 
submitting the facts relating to their vehicles for consideration 
by the Ministry without being put to any inconvenience by the 
police or registration authorities in the meantime. It was found 
to be impracticable to deal with cases of this character by legis- 
lation or by regulations, and the Minister undertook to consider 
whether cases of this character could be dealt with in adminis- 
tration. He, therefore, requests Councils, should any such cases 
arise within their area, to verify and furnish to the Ministry 
vartioulars of the vehicles and the extent to which they use public 
roads, and he farther suggests that, pen ling consideration of this 
report by the Minister, Councils should not take any steps to enforce 
the taking out of licences by the owner. 


The Electro-Harmonic Soclety's Concert.—The concert 
provided on Friday last (Ladies Night) calla for special mention as 
one of the best that the Society has ever enjoyed. Captain В. J 
Wallis-Jones, O. B. E., T. D., was in the chair, and pointed out that 
the chairs in the parks were not the only things that had not gone 
up"—the Society had not put up its subscription (but can it hope 
to maintain that generous policy). From the start things went 
with a swing; the opening solo, by Mr. Bernard Flanders, was 
enthusiastically encored, and the same compliment was paid to all 
the other artistes —eome, indeed, being twice recalled. Miss Violet 
Oppenshaw was at her һе; Mr. Wilson James wai really 
humorous; and of the combination of cornet, concertina, and 
piano, by Messrs. Lloyd Shakespeare and Ernest Rutherford, and 
Miss Gladys Millage, the audience never had enough; the chairman 
hai to point out that time would not permit of further recalls. 
Aitogether it was a gala night. 


Educational.— POLYTECHNIC, Recent STREET (Electrical 
Engineering Department).—A special course of six lectures by Mr. 
D. J. Bolton, on " Electricity Control," will be given on Friday even- 
ings, commencing on February 25th, at 7.46 p.m. Fee for the 
course, 78. 6d. See our advertisement pages to-day. 

Messrs. George Wills and Henry Wills, directors of the Imperial 
Tobacco Co. who gave princely sums towards founding the 
University of Bristol, have just contribute i a further £200,000 to 
finish the substantial extension which is being ereoted entirely at 
their expense, and the completion of which, it, is stated, will place 
the University buildings of Bristol among the finest in the country, 
apart from Oxford snd Cambridge.— Financial Ti mes. 


Fatalltles.— George Smith (29), mining machineman, 
Gartsherrie, Coatbridge, received fatal injuries while working at a 
coal-cutting machine in No. 10 Rosehall Colliery, owned by Robert 
Addie & Sons’ Collieries, Ltd. His leg accidently came in contact 
with the picks attached to the coal-cutting bar, and he was dragged 
under the bar. 1 i 

Accotding to the Dundee Advertiser, a sudden stoppage of elec- 
trical power on a part of the Glasgow Corporation's system caused 
а fatal accident. In the Fairfield ehipyard a heavy piece of work 
was being lifted by an electric crane, and when the power was 
cut off the loal fell among some workmen, causing instantaneous 
death to one of their number. 


Jolnt Electricity Authoritles.—On Tuesday last the 
inquiry into the schemes proposed for the North Wales and 
Chester district was opened at Llandudno by the Electricity 
Commissioners. Sir John Snell presided, and Mr. J. Н. Dickson, 
Town Clerk of Chester, made а statement with regard to the 
scheme developed by the Chester Corporation (summarised in our 
issue of Jan. 14th), explaining that it was not proposed that the 
Joint Electricity Authority ehould buy out any existing generating 
station or interfere with the North Wales Power Company. It 
was held that the transmission of electricity from ths west to the 
east of the area was out of the question, but the demand in the 
east was very urgent. The Corporation, therefore, proposed to 
erect a steam power station on the Lower Dee, to work in con- 
junction with water power stations on the Upper Dee, to meet the 
demands of the east. Eventually the eastern and western net- 
works would meet and be interconnected. Mr. Dickson then 
referred to the attitude of various local authorities towards the 
scheme, there being & good deal of opposition. 

Evidenoe was heard in favour of the Chester scheme, the first 
witness being Mr. E. N. Humphreys, of Chester, who was cross- 
examined by Mr. Harper for the North Wales Power Company ; Mr. 
Tyldesley Jones, K.C., for the railway companies ; Mr. A. Moon, 
for the Dee Conservancy Board ; and Mr. W. О, Jones, clerk to the 
Anglesey County Council. 

On Wednesday morning Mr. Humphreys was further crose- 
examined by Mr. W. Fennell, engineer and seoretary of the North- 
wich Electric Supply Co., the representative of Rhyl Urban District 
Council, and the Commissioners. In the afternoon Mr. 8. E. 
„ electrical engineer to the Chester Corporation, gave 
evidence. 


The inquiry proceeded on following days, and will be reported 
in our pages in due course. 
The inquiry at Liverpool is to be resumed on March 8th. The 


adjourned Bristol inquiry will not be resumed, as anticipated, on 
March 1st. 


Electric Power Development.—In an article under this 
heading, a correspondent of the Financial Times points out that the 
development of electric power, which is of paramount importance 
to our industries, is at a standstill, the whole country having to 
wait upon the wholly problematical issue whether joint electricity 
authorities can be formed. 

There are now 13 districts delimited by the Electricity Com- 
missioners, and all of these are supposed to be at work forming 
schemes. The Electricity Commissioners have held hearings in 
respect of schemes for two of these districts, and the results can 
only be described as most unpromising,  . 

The schemes practically depend upon all the authorities in the 
districts, municipal and company, mutually agreeing; then they 
have to gain the confidence of the public sufficiently to borrow 
anything from 4 to 20 million pounds, 

" We cannot but think that the Eleotricity Commissioners must 
themselves know by this time that the schemes as a whole are 
failures. In such case the question is whether it is justifiable to 
hang up the electricity supply of the country for the next year or 
so simply to have documentary proof through the various hearings 
that these schemes are unworkable. In the critical state of the 
industry of the country the time lost will turn out to be a national 
disaster. 

" Were the Electricity Commissioners to decide in their own 
mind that these schemes are impracticable there would be nothing 
to prevent the present undertakings themselves developing to 
meet the necessities of the case. In a number of cases company 
undertakings are only too willing to go forward. The Yorkshire 
Electric Power Co. is a case in point. This company is in & 
position to develop the whole of the supply in the Weat Riding of 
Yorkshire, but a prospective electricity authority stands in 
the way. 

„Again, in London the Electricity Commissioners have in their 
hands an offer of the County of London Electric Sapply Oo. to 
егез a large power station at Barking, bat this is held over until 
the problematical Joint Electricity Authority for London has been 
disposed of. The recent legislation on electricity supply, ins 
of helping electricity supply as was anticipated, has proved to be 
the most formidable hindrance," 
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Refractories for Electric Furnaces.—In an article on this 
subject in Chemical and Metallurgical Engineering, December 22nd, 
1920, Mr. R M. Howe emphasises certain factors concerning the 
service secured from refractory bricks. They should be protected 
from rain while being stored, in order to prevent the weakening of 
their structure. They should be laid up with a material similar to 
the bricks themeelves, or one which will not corrode or flux them, 
using as small a joint as possible. The furnace should be oon- 
structed so that heat will be conducted away from the hotter 
portions. The ratio of heating to cooling area should be made as 
low as possible. Refractory bricks or shapes should be heated from 
one side only in order to keep the heating surface low, and in order 
to avoid the effect of pressure at high temperatures, Insulation 
lowers the margin of safety. and should, therefore, be avoided, even 
to the extent of allowing dust to accumulate on the roof. When 
the furnace is being heated this should be done gradually, especially 
where magnesite and silica brick are involved. When the furnace 
is being cooled it should be remembered that cold blasts produce or 
accelerate spalling. 


The London Engineers’ Club.— On Thursday, last week, 
the first meeting of the Provisional Committee was held at 39, St. 
James's Street. Mr. Edmund L. Hill was asked to take the chair, 
aud, after reading letters of apology and support from several 
members of the Committee, including Lord Montagu of Beaulieu, 
Sir Robt. Hadfield, Mr. О, H. Wordingham and Mr. Ll. B. Atkinson, 
made an opening statement on the subject of the meeting. He 
said they met to carry out the mandate given by some 850 engi- 
neers to endeavour to establish a club in London for the engineering 
and allied professions. Some preliminary work had already been 
done, and it was suggested that the annual subsoription should be, 
for London members, 10 guineas ; for country members, 5 guineas ; 
and for oversea members, 2 guineas. The club ought to have 
every modern convenience, including 80 to 100 bedrooms, lunching 
and dining accommodation, &o.; they might be able to secure a 
temporary home in which to make a start whilst looking round 
for a permanent home. The meeting would be asked to appoint a 
temporary Executive Committee, representing many branches cf 
engineering, to investigate the possibilities, frame rules, &c., and 
to report to a general meeting of supporters. In the mass of 
letters that he had received he had been struck with the smallness 
of the opposition; the prevailing note was the need of an 
Engineers’ Club, and wonder that it had not come about sooner, 

On the motion of Mr. Harry Allcock, it was unanimously 
resolved that it was desirable “to establish a club in London to 
be called ‘The Engineers’ Club." The Chairman proposed, Mr. G. 
Layton seconded, and it was unanimously resolved, that au Execu- 
tive Committee should be appointed, consisting of Messrs. Howard 
Foulds, A. H. Allen, R. W. Hughman, G. Layton, W. Prescott, 
P. C. Pope, Н. T. Wilkinson, A. В. Fenn, О, T. Colpitte, Н. C. B. 
Sainsbury, Н. W. Couzens, T. C. Pulman, D. Wilson, J. 8. 
Huddleston, H. Scholey and W. H»wison. Mr. A. L. Churchill 
propcsed, Mr. W. W. Hughes seconded, and it was unanimously 
agreed, that the members of the Provisional Committee should be 
asked to subacribe £5 each to cover preliminary expenses. The 
meeting throughout was entirely harmonious and wholly bent on 
carrying out the proposal to form the Ciub as soon as possible. 


Installation Symbols.— The Zlertrical News, of Toronto, 
recently published a list of symbols representing various features 
of electrical inatallations for the use of architects and electrical 
contractors, The list is a very comprehensive one, covering practi- 
cally everything electrical likely to be installed in a house from 
wall “outlets” to motors. The adoption of such a method in 
indicating details of this nature on drawings should save a great 
deal of time and complication. 


Appointments Vacant.—Gas manager and electrical 
engineer (total remuneration, £573) for the Malvern Urban District 
Council ; electrical engineer (£700 + 50 per cent.) for the Govern- 
ment of Kenya Colony; eub-station attendant (£5 13s.), for the 
Stoke Newington Borough Council Electricity Department ; per- 
manent-way foreman, for the Borough of Keighley Tramways 
Department ; telegraph fo emen (£440), for the Government of 
Nigeria. See our advertisement pages to-day. 


INSTITUTION NOTES. 


Institution of Electrical Engineers.—The annual smoking 
concert in connection with the Informal Meetings Section of the 
Institution will be held at Anderton's Hotel. on Monday, Feb. 28th, 
at 7,30 p.m. Tickets (2a. 6d. each) may be obtained from the 
Seoretary of the Institution, or from any member of the Informal 
Meetings Section Committee. 

At the ordinary meeting of the Institution, on the 10th inst., 
the President announced that Mr. S. L. Pearce had been compelled 
to vacate his office of vice-president of the Institution, owing to 
ill-health, and the Council had elected Mr. A. A. Campbell Swinton, 
F. .S., to fill the vacancy. 

NoRTH-EASTERN CENTRE.— The members of the North-Eastern 
Centre, in arranging their annual social func'ion, departed from 
the usual course of having a dinner, and substituted for it a 
Conversaziore, which they held in Armstrong College, Newcastle- 
on-Tyne. on February llth. The Centre is numerically so strong 
(possess ng as it does 400 members), that it was felt that no undue 

Ks were being taken in arranging such an entertainment, and 
this judgment was borne out by no fewer than 260 acceptances of 


invitations being received. The President of the Institution, Mr. 
Ll. B. Atkinson, and Mrs. Atkinson, who had travelled from London 
in order to be present, and were supported by Mr. J. R. Beard, 
chairman of the Centre, and Mrs, Beard, received the gueata in the 
fine King's Hall of the College. 

After the re zeption, the President, in the course of a few remarks, 
dealt in a humorous manner with the use of electricity in the home, 
and he did so, he remarked, because of the presenoe there of во 
many ladies. They had had а discussion on the matter in London the 
previous evening, and for the most part it was in connection with 
the properties, habits, and whims of electric ovens. The ladies 
would agree that it was an impudent piece of bravado on the pat 
of 200 men to discuss such а subject. What could they know about 
ovens? They even discussed the evenness of temperature in an 
an oven. He did not know much about ovens, or cooking, but 
he did know that everything they put into an oven required either 
bottom heat or top heat ; consequently, these men went well adrift 
in trying to make an oven of even temperature. Then, again, they 
talked about taking the temperature in an oven by a thermometer, 
when it was well known that oven temperatures could not be 
measured by thermometers, but were either swift, slow, or fleroe. 
Bat, seriously, he wanted to make an appeal on the subject of 
domestic appliances. It was necessary that they should be inveeti- 
gated, and the ladies should carry out experiments in their own 
homes, Women who were unwilling to receive mechanical 
appliances into their homes were dooming themselves to domestic 
slavery.. It was said that the hand that rocked the oradle ruled the 
world; it would rule it quite as well if the cradle were rocked 
mechanically. 

For the entertainment of the guests, several features had been 
arranged. Alantern exhibition of photography in natural colours 
was given in the Physics Theatre by Mr. F. G. C. Baldwin, and in 
the Armstrong Laboratory Mr. J. H. Holmes gave some striking 
illustrations of the effects of high-frequency currents produced by the 
Tesla coil. In the Electrical Engineering Laboratory there were con- 
tinuous demonstrations of electrical and other scientific experi- 
ments arranged by Prof. W. M. Thornton, D.Ss., and an exhibition 
of early electrical applianoes had been arrangel by Mr. J. H. 
Holmes, ia the Herschell Laboratory. The application of elec- 
tricity to domestic purposes was demonstrated by a varied collection 
of apparatus shown by Mr. W. F. T. Pinkney. After a round of 
inspection of these attractions, the guests made their way to the 
refreshment room, and the evening concluded with & dance in the 
King's Hall, where Smith's Royal Band during the whole evening 
rendered a pleasing programme of music, 

NORTH-WESTERN CENTRE.—-The President of the Institution, 

Mr. Ll. B. Atkinson, was preeent at the meeting of the North - 
Western Centre, at Manchester. on February 8th, and explained 
fully the position of the Institution. The proceedings were of & 
private and somewhat informal nature; in the course of the dis- 
cussion, several suggestions were made by members with a view 
to improving the financial position of the Institution, and the 
President promised that they should be laid before the Council. 
. A Joint Discussion.—On February 10th and llth a joint 
meeting was held by the Institutions of Civil, Electrical, and 
Mechanical Engineers, at Birmingham, to discues the Severn 
Barrage Scheme and its bearing upon the interests of Birmingham. 
Mr. J. D. Watson, M.Inst.C.E., presided. Mr. R. A. Chattock 
opened the discussion, advocating the adoption of the Thury 
system, at a cost of £11,000,C00. Other speakers were Prof. F. C. 
Lee. Messrs. Н. P. Raikes, F. H. Clough, G. L. Addenbrcoke, 
N. Rosher, Prof. Burstall, Mr. C. M. Shaw, Mr. F. W. Young, and 
Profs. W. Cramp and G. Kapp. 

INFORMAL MEETINGS.—At the informal meeting of the Institu- 
tion on February 14th, a discuesion on ‘‘ Some Notes on the Design 
of a large Power Station" was opened by Mr. J. В. Cowie (Member 
of Coundil). Mr. Cowie had Dalmarnock (Glasgow) station in 
continual reference for his subject, and he was provided with 
copious plans and photographs kindly lent by Mr. R. B. Mitchell, 
chief engineer of this station. He proceeded to describe in detail 
the euper-station. First determining the site by study of a map 
of the district. then the position of load and accessibility to rail 
and water. Next the erection from the concrete raft of the 
footings to the superstructure. He allotted the site its dve pro- 
portions for stores. boilers, machines, &c., and described in detail 
and with reasons, the lay-out, system and voltages he would adopt. 
He asked members to give experiences of economisers with steel 
tubes, and he also thought further information was required 
regarding the enormous accretions of ash with post-war fuel. In 
the discussion, Dr. R. D. Gifford offered the idea of cooling by liquid 
air, and on the question of the drive of the station auxiliaries, 
advocated а d.c. house set. 

Mr. 8. Utting referred to the extension of furnace air heating 
methods, and Dr. Карр thought it was making а virtue of necessity 
as the hot air had to be evacuated. Mr. W. N. C. Clinch spoke of 
&teel economisers, and Mr. E. F. Hetherington knew of a case 
where galvanising the tubes did not prevent pitting. Mr. А.Е, 
Harmer elicited Mr. Cowie's preference for keeping all metering 
on the low-pressure side. 

Mr. W. J. Oswald, Mr. H. B. Jenkins, Mr. L. M. Jockel, Mr. W. 
Dargavel, Mr. A. E. Gott, Major К. Edgoumbe, Major R. Grierson 
and Mr. A, B. Eason aleo spoke. 


Institution of Engineers (India).—The inaugural meeting of the 
Institution of Engineers (India) has been fixed for February 23rd, 
in Calcutta, Elections to membership on a very large scale have 
bcen made, and it is said that over 500 have already received their 
notices of election. The president is the Hon. Sir Rajendra Nath 
Mookerjee, K. C. I. E. The secretary is Mr. Hugh W. Brady, 
M.I.Mech.E. The Institution, Clive Buildings (Post Box 669), 
Calcutta. Indian Engineering. 
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Faraday Soclety.—The general discussion on The Failure 
of Metals under Internal or Prolonged Stress," which is being 


organised jointly by the Faraday Society, the Institution of 


Mvchanical Engineers, the Institute of Metals, and the Iron 
and Steel Institute, will take place on April 6th. There will 
b» both afternoon and evening sessions. The North-East Coast 
Institution of Engineers and Shipbuilders, th» Iostitution of 
Engineers and Shipbuilders in S»otland, and the West of Scot-- 
land Iron and Steel Institute are also partic’psting in the 
discussion. A preliminary programme has been issued, which 
states that the discussion will be opened by Dr. W. Rosenhain, 
F. R. S., who will give a general survey of the subject. 

. Chelmsford Engineering Soclety.— On February 10th a lecture on 
„ Electric Welding was given by Mr. J. Н. Johnton, M. I E. E., illus- 
trated by lantern slides and numerous sample welds, Mr. T Clarkson, 
M. I. M. E., presiding. The author gave а few historical details of elec- 
tric arc and resistance welding, and afterwards described the different 
systems at present in commercial use for both alternating and 
direct current. Various photomicrographs and radiographs were 
shown dealing with the internal examination of metals and welded 
joints. A discussion followed, and an inspection of different 
examples of electrically-weldel jointe. 

Belfast Association of Engineers.—At the meeting of the 
Associa‘ ion, on February 17th, a paper, entitled Costing in a Small 
Engineering Works,” was read by Mr. James A. Hind, A. M. I. Mech. E. 
The paper was illustrated by means of lantern slides. 

Paisley Association of Electrical Engineers.—On February 2nd 
Mr. David M'Kay read a paper on Wireless Telegraphy and Tele- 
phony.” The speaker gave a detailed history of the subject, and 
describod a large number of instruments. А stort discussion 
followed the reading of the paper. 

Institute of Metals. — Тһе annual general meeting of the Institute 
of Metals will be held at the Institution of Mechanical Engineers, 
Storey a Gate, Westminster, S.W. 1, on March 9thand 10th. 1921. The 
meeting will commence at 10.30 a.m. each day. On March 9th the 
annual dinner of the Institute will be held, and on March 10th there 
will b> a visit to the National Physica! Laboratory. For permission to 
make this visit the Council is indebted to the director, Sir Joseph 
Petavel, K.B E., DSc. A spezial Council meeting will be held in 
Loidon, on February 23rd, for the express purpose cf considering 
applications for membership. All applications that are found to 
be in order will be included in a ballot list to be issusd to members 
on February 24th. — 

S.A. Institnte of Electrical Esgineers.—The S.A. Mining and 
Engineering Journal statea that Mr. L. B. Woodwo:th is the new 
President of the S А. Institute in succession to Mr. A E du Pa qu'er, 
who is now director of the Metropolitan- Vickers Export Co. | 

Royal Aeronautical Society.—M&TEOROLOGY AND AVIATION.— 
In discussing the subject of meteorology in the s»rvice of aviation, 
bafore the above Society, on February 3rd, Major G. Dobson 
considered various methods of observiag weather conditions with a 
view to gathering euch information as would make it possible to 
produce an accurate weather forecast, and recommended the us? 
of unmanned kite balloons carrying recording instruments. He 
explained that observation stations could be located along the 
flying routes, to telegraph (probably by means of wireless) data 
to a central station. There would be great advantage in employing 
wireless telegraphy for the trarsmission of the information, for 
not only would time be thereby saved. but also any large aer ;dromes 
could have their own wireless apparatus and receive not only the 
information tranamit'el by the central stat on, but also that sent 
by such of the ob ervatioa statioas аз were within its range could 
be intercepted direct. and the delay of circulat on through the 
central station avoided. The lecturer also outlined various methods 
by which fog might be dissipated over an arca sufficiently large 
to enable an aeroplane to land in safety namely, by artifisia ly 
warming or drying the air, and by the electrical discharge 
method. With regard to the latter, he pointed out that 
if a pointed rod be introduced into a jar containi^g artificial fog or 
smoke, and be charged electrically t:ll a brush discharge takes 
place from the point, the fog is quickly c'eared in а remarkable 
manner. Methods of this type have frequently been suggested, 
but it seems ce'tain that all the imaginable effecta of an electric 
discharge (which easily account for the clearing in a jar) would be 
enormously too small to cause any appreciab‘e clearing on a la'ge 
scale. Major Dobson has not been able to find any po itive results 
where experiments have been made in the open with this method. 

Nottingham Society of Englueers.— On February 21at, Mr. W. 
Haddock ів to vive a lecture on " Grinding Machines and Wheels.” 
The Society and other scientific and technical sccieties of the 
district have a joint library from which members may borrow 
volumes. The general public is allowed access to the library for 
reference pu’ poses. 


Society of Engineers (lac.) —A paper on the Physical Pro- 
perties of Clay " which was read recently by Mr. A. S. E. Ackermann, 
dealt with the resulta of 107 experiments, and is a continua- 
tion of the authors previous p.per on " Experiments with 
Clay in its Relation to Piles” (which was read before the 
Society in March, 1919, and which was awarded the presi- 
dent's gold medal), wherein th: resulta of the first 102 experi- 
men's aie recorded. Some of the experiments now recorded are 
similar to those dealt with in the first piper, and they extend 
therange of the conditions which held during the earlier experi- 
ments ; others are new. As а result of the last years work, the 
following modifications of the conclusions wiven in the first piper 
become пе :еввагу : The effect of temperature on the supporting 
capacity appears to be limited to stresses below the pressure of 
fluidity, and the sides of a hole appear to crush in before the 
вайса! head is equal to the pressure of fluidity. All other con- 


clusions are confirmed, and further ones, which appear to be 
justified as a result of the new work, are that the tensile strength 
of clay increases as its water content decreases, and the contrac- 
tion of clay on drying increases as the original water oontent 
increases. | P e» 

Manchester Wireless Soclety.—At the meeting held on Feb. 9th, 
the chairman, Mr, M.Kernan, announced that arrangements were 
being male with в view to establishing the headquarters of the 
Society at the Albion Hotel, Piucadilly, and that an aerial would 
be erected on the roof, and facilities given by the management to 
allow of reception of signals by mem ers of the Society at stated 
times. Mr. J. C A. Reid then read a paper on Searchlighta, and 
thir Work du ing the Wa-.“ Mr. Raid gave a very с! зат account 
of the work carried out by this section of the Army and Navy, and 
the many difficulties that were experienced, especially during the 
early stages of the war. 

Birmingham and District Electric Club. —A meeting was held on 
February 12tb, at which a paper was read by Mr. C. G. A, 
Macdonald, entitled " Reminiscences of the Test Bed." The paper 
was much more elabcrate than was implied by ite title. It gave 
an interesting and detailed account of the techniqus, methode and 
instruments u:ed in testing motors, single phase traneformers and 
rotary convertera. The paper was illustrated by mathematical 
formule and diagrams, and gave rise to a lively discussion. 


2 ———— 


OUR PERSONAL COLUMN, 


The Editors invite electrical engineers, whether connected with the 
teohnioal or the commercial side of the profession and industry, 


also eleotrio tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, | 


MR. ARTHUR W. FITHIAN, M I. E. E, who for nearly 20 years has 
acted as engineer and branch manager for the North of England 
of the Tudor Accumulator Co., Ltd., has now joined Messrs. E. G, 
Lind & Co., 484, Buckingham Palace Road, S.W., who have been 
appointed sole agents for Great Britain and Colonies for the 
% A. F. A.“ accumulators. 

The directors of the Notting Hill Electric Lighting Co., Ltd, 
have elected Ma. R. G. RAw EINS (who has been secretary of the 
company for 28 years) to a seat on the Board, in the place of the 
late Sir William Crookes, O.M., F. R. S. 

Mr. W. J. McDONALD, traffic superintendent of the Yorkshire 
(W.R.) Electric ‘Tramways, has resigned his position to join the 
firm of Messrs. Tate, who handle the distribution of the well-known 
Ford motor vehicles in the district. The staff and employés at the 
Wakefield tramway depot last week presented him with a 
barometer. 

Мв. A. G. F. HEATHER, А M. Inst. C. E, ia shortly leaving the 
Metropolitan-Vickers Electrical Export Co., to take up a position as 
electrical engineer under the Federated Malay States Government. 

The L.C.C. Highways Committee recommends that Capt. G. D. 
MEYNELL, A.M Inst C. X, at present engineer in the London office of 
the Victoria Falls and Transvaal Power Co., Ltd., be appointed 
assistant electrical engineer in the tramways department at £600 а 
year, rising to £800 (based on pre-war conditions), and that as 
from January lst, 1921, MR. H. UNDERWOOD, boiler house charge 
engineer, at Greenwich power atation, be promoted to be boiler 
house superintendent at a commencing salary of £300 a year, 
rising to £ 100 per annum (based on pre-war conditions), 

Ас .ording to the Duily News, SIR JAMES CURRIE, who has b:en 
Controller of the Industrial Training Department of the Ministry 


of Labour since 1918, and has given his services voluntarily, is 
about to retire. 


Midilesbr.ugh Gas and Electricity Committee has recommended - 


that the salary of Mr. ScoTsoN, the electrical engineer, be increased 
by £100 per annum, as from April lst. 

Wrexham Corporation electricity works staff has present«d & 
leather suit case to MR. ARTHUR HOLT, mains foreman, who is 
leaving, after 12 years’ service, to take up an appointment under 
the Maivern Urban District Council. 

Mr. ARTHUR HUTCHINGS has severed hia connection with the 
Acme Electric Traction Co., Ltd., Seven Sisters Read, N., and hss 
opened an office at 15, Penton Place, King's Cross, W.C. 1, as con- 
sulting electrical engineer, manufacturers agent, &c. 


Obituary. Мв W. Kine Woon.—We regret to hear of the death 
which occurred suddenly on January 27th, at Teheran, Persia, of 
Mr. W. King Wood, C. I. E., C. B. E, Director, Persian Section, Indo- 
European Telegraph Department, at the age of 53 years. , 

‚Мв. G. R. P&ERS,.— We regret to record the death, which occurred 
suddenly on February 10th, of Mr. George R. Peers, A. M. I. E. K., at 
the age of 54 years. 

The many friends of Mr. V DELEBECQUR, of the Walsall Elec- 
trical Co., Ltd., will join with ua in expressing sincere sympathy 
on the death of Mrs. Delebecque, as the reault of an accident. 

Mr. S. J. BEssANT.— The death has taken place, at the aze of 22 
years, of Mr. Stanley James Вевввпё, B.Sc., who was an electrical 
engineer with the British Thomson-Houston Co., Ltd., at Rugby. 
During the war he held a commission in the Hampehire Regiment, 
and eerved in Pale-tine. He was mentioned in despatches. 

Мк. G. NICHOLSON.—The death has taken place suddenly of Mr. 
George Nicholson, formerly of Meesre, Nicholson & Waddeley, 
electrical engineers, North Street, and Great Market, Newcaatle- 
on-Tyne. He was a native of Berwick, ard for many years acted 
as electrician at Alnwick Castle, the seat of the Duke of North- 
umberland. He wasan authority on engineering subjects, and during 
М war was engaged ай ап Army electrician at Newcastle-on-Tyne. 


M 
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NEW COMPANIES REGISTERED. 


Lighting, Heating and Power Installations Co., Ltd. 
(172,989).—Private company. Registered February 4th. Capital, 25, 000 in 
£l shares. To take over the lighting, heating and power installation busi- 
ness carried on by W. Smith at 16, Atkinson Street, Deansgate, Manchester, 
and elsewhere, as the Lighting, Heating and Power Installations Со. The 
first directors аге: J. Lytheer, 13, Councillor Lane, Cheadle Hulme, Cheshire; 
G. A. T. Jesson, Endsley, Swinton, Lancs.; J. H. Langford, Stafford House, 
6, Mauldeth Road, Heaton Mersey, Cheshire; W. Smith, 22, Bankhall Road, 
Heaton Mersey, Cheshire. . 4100. Remuneration as fixed by 
the company. Secretary: J. Lytheer. Registered office: 16, Atkinson Street, 
Deansgate, Manchester. 


Fyfe Wilson & Co., Ltd. (172,959).—Private company. 
Registered February 3rd. Capital, £10,000 in £l shares (8,000 8 per cent. 
cumulative ресс, To take over the business carried on at 31, Budge 
Row, E.C., and Harlow, Essex, as ''Fvfe Wilson & Co.,“ and to carry on 
the business of mechanical and electrical enpincers, manufacturers of and 
dealers in electrical apparatus and machinery, &c. The first directors are: 
Н. F. К. Dearlove (permanent managing director), Hill House, Burnt Mill, 
Essex; A. Hall, Barkway House, near Royston; Н. A. May, St. Olaves, Bury 
Road, Harlow, Registered office: 31, Budge Row, Cannon Street, Е.С. 


Alklum Electrics, Ltd. (172,950).—Private company. 
Registered February 3rd. Capital, £1,000 in 41 shares. To carry on the 
business of gencral electrical engineers, manufacturers of all kinds of electric 
apparatus, machines, instruments and accumulators, te. The first directors 
are: R. Maude, 20, Hyde Park, Halifax (director, Worsnop & Co., Ltd.); C. 
H. Worsnop (managing director), Rockville, Halifax (director, Worsnop & Co., 
Ltd.); H. E Hodgson, 34, Ashgrove, Bradford; A. Worsnop, 25, Union Street, 
Halifax; A. Parker, 7, Hyde Park Gardens, Halifax. Registered office: Water- 
side Works, Waterside, Halifax, Yorks. 


Nickeloid Electrotype (an Eyre & Spottiswoode Sub- 
sidiary).—The Nickeloid Electrotype Co., Ltd., has been registered as a 
" private" company, with a nominal capital of £40,000 in #1 shares. The 
objects are: to adopt an agreement with Eyre & Spottiswoode, Ltd., and to 
develop the business of electro-deposition, electro-typing, stereotyping and en- 
graving formerly carried on by the said company. Ihe first directors are: 
G. E. Briscoe Буг, 18, Redcliffe Square, S. W.; Nigel de Mundeville Bond, 
Springfield House, Hatfield Peverel; G. О. Smith, 24, St. John’s Wood Park, 
N.W.; A. T. Atkinson, The Old Bells, Bramley, Hants. So long as Eyre & 
Spottiswoode, Ltd., or their nominees hold 20,000 of the shares allotted to 
them pursuant to purchase agreement, they may appoint the permanent 
directors. Secretary: J. S. Crosthwaite, Registered office: 6, Middle New 
Street, Fetter Lane, E.C. 


British Brazing Co., Ltd. (172,903).—Private company. 
Registered February Ist. Capital, £10,000 in £1 shares. To carry on the 
business of brazer$ and welders of metals, engineers, pattern makers, boiler- 
makers, ship, boat and aeroplane builders, &c., and to adopt an agreement 
with the Marine and Mechanical Electric Welding Co., Ltd. The first 
directors аге: W. Pollock, M. I. Mech. E., 3, Lloyd's Avenue, E.C.3 (chairman 
of James Pollock, Sons & Co., Ltd., and other companies); T. Ballantine, 34, 
M Gate, Dowanhill, Glasgow (director, Marine and Mechanical Electric 
Welding Co., Ltd.); J. McAuslan, Gilchrist, Aytoun, Sydenham Road, Dowan- 
hill, Glasgow (director, Marine and Mechanical Electric Welding Co., Ltd.); J. 
M. Scott, 139, Hamlet Gardens, Ravenscourt Park, W.C. (director, James 
Pollock, Sons & Co., Ltd.). Qualification, £250. Registered office, 3, Lloyd's 
Avenue, E.C.3. 


J. H. McBean, Ltd. (173,034).—Private company. Re- 
gistered February 8th. Capital, £5,000 in £1 shares. Fo take over the busi- 
ness of an electrical engineer, &c., carried on by J. Н. McBean at Clarence 
Mills, Bradford Road, Batley. The first directors are: J. Н. McBean (chair- 
man and permanent managing director), 34, Whitaker Street, Batley; A. W. 
Blackburn, Waynville, Reservoir Street, Dewsbury. Registered office: Clarence 
Mills, Bradford Road, Batley. 


Whitworth Electric Lamp Co., Ltd. (173,062).—Private 
company. Registered February 9th. Capital, £5,000 in £1 shares. To carry 
on the business of an electrical engineer and factor carried on by H. Harrison 
at 195, North End Road, West Kensington, W.14. The first directors are: 
H. Harrison, 78, Woodstock Road, Bedford Park, W.4; W. C. Hands, 33, 
School Road, Moseley, Birmingham (both permanent subject to holding 5.000 
shares each). Registered office: 195, North End Road, West Kensington, W.14. 


Norwest Electrical Manufacturing Co., Ltd. (11,604).— 
Private company. Registered in Edinburgh January 29th. Capital, £5, in 
£l shares. Electrical engineers, electrical machine makers, machinists, metal 
workers, brass and iron founders, electricians, &c., in the works to be erected 
by the company at Motherwell, Lanark. The subscribers (each with 100 
shares) are: A. N. Penman, 85, Kirk Road, Wishaw, electrical engineer; D. 
Smith, 5, Cecilia Terrace, Glasgow Road, Wishaw, engineer. The first 


directors are: A. N. Penman and D. Smith. Solicitors: Logan, Sloan and 
Rae, Wishaw. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Banbury aud District Electric Supply Co., Ltd.—Satis- 


faction in full on December 3lst, 1920, of debenture dated March 26th, 1913, 
securing £100. 


Northam pton Electric Light and Power Co., Ltd.—Parti- 
culars of £60,000 debenture stock, authorised November 22nd, 1920, and covered 
by trust deed dated January 5th, 1921, present issue £18,425, charged on the 
company's undertaking and property, present and future, including uncalled 
capital, subject to prior decd securing £50,000 first debenture stock. Trustees ; 
C. C. Fisher, C.B.E., Chipston House, Market Harborough; J. Pendercd, 
t Кеме," Wellingborough; and P. II. page, 33, Billing Road, Northampton. 
Satisfaction in full on January lst, 1921, of debentures dated November 12th 
219 wi nut 3rd, 1915, October 31st, 1916, and January 17th, 1917, securing 
| Hexham and District Electric Supply Co., Ltd.—Satis- 
action in full on January 24th, 192), of debentures dated January 20th, 1908, 
and April 26th, 1909, securing 43.350 and prior lien debentures dated May 
“4th, 1917, securing £4,300. 


Sheerness and District Electric Power and Traction Co., 


td.—Satisfaction in full on January Ist, 1921, of deben- 
tures dated February 12th, 1915, securing 4200. 


Park Royal Engineering Works, Ltd.—Particulars of 
29.000 debentures authorised December 23rd, 1920. whole amount issued; 
charged on the company's undertaking and property, present and ſuture, in- 
cluding uncalled capital, subject to prior charges. 


West India and Panama Telegraph Co., Ltd.—Particulars 
44 £100,000 first mortgage debentures authorised by resolutions of May 13th, 
“1, and December 15th, 1920; present issue £20,000; charged on company's 
undertaking and property, present and future. 


Vulcan Arc Welding and Transport Co., Ltd.— Mortgage 
dated January IIth, 1921, to secure £5,000 charged on certain land and pre- 
mises in Wigan. Holder: J. A. Fairhurst, Arlington Manor, Newbury, Berks. 


Stearn Electric Lamps Co., Ltd.—Debenture dated Janu- 
ary 7th, 1921, to secure £10,000; charged on real estate, plant machinery, 
undertaking and assets. Holder: Sir Maxwell Hicks, Kt., 20, Copthall 
Avenue, E.C. 


Hackbridge Cable Co., Ltd.—Particulars of £40,000 de- 
bentures authorised January llth, 1921; whole amount issued; charged on 
company's undertaking and property, present and future, including uncalled 
capital. 

Iiford Dry Battery Co., Ltd.—Satisfaction in full on June 
19th, 1919, of debentures dated August 23rd, 1916, securing £1,250. . 


Ingleton Electric Lighting and Power Co., Ltd.—Issue on 


February lst, 1921, of £500 debentures, part of a series already registered. 


English Electric Co., Ltd.—Particulars of .£1,250,000 de- 
bentures (being 12,500 Notes of £100 each carrying interest of 8 per cent. per 
annum), authorised by resolution of November 22nd, 1920, and covered by 
trust deed dated January Ist, 1921, whole amount issued; charged on the com- 
pany's undertaking and property, present and future, including uncalled capital. 
‘Trustees : Anglo-American Debenture Corporation, Ltd. 


Brownlee & Green, Ltd.—Deed of assignment dated Janu- 
ary 14th, 1921, to secure £2,94650 19s. 3d. charged on certain payments due to 
the company. Holder: Clay Cross Co., Ltd. 


F. L. Mitchell & Co., Ltd.—Particulars of £650 debentures 
authorised January 26th, 1921; whole amount issued; charged on the com- 
pany's undertaking and property, present and future, including uncalled 
capital. 

Automatic Telephone Manufacturing Co., Ltd.—Parti- 
culars of £350,000 debentures authorised December 9th, 1920, and covered by 
trust deed dated January 17th, 1921; whole amount issued; charged on com- 
pany's undertaking and property, present and future, including uncalled 
capital, freehold hereditaments, buildings, plant, machinery, &c. Trustees: 
London County, Westminster and Parr's Bank, Ltd. 


East Anglian Electricity, Ltd.—Mortgage dated Febru- 
ary lst, 1921, to secure £1,000, charged on certain frechold land and buildings 
at The Quay, Sudbury, Suffolk. Holder: F. R. Francis, Sudbury, Suffolk. 


€ITY NOTES. 


The total connections increased during 


Westminster 1920 from 52,457 kW to 56,652 kW. After 
Electric Supply referring to the new Bill which is likely 
Corporation, to be introduced, the directors say :— 


° The Electricity Commissioners, acting under the 

Electricity (Supply) Act, 1919, have provisionally de- 

termined a London District and have asked for schemes to establish an 
Electricity Authority for the district. 

A majority of the London companies, including this company, in association 
with the L.C.C. and the Conference of Local Authorities, have in preparation 
a technical scheme which they propose to submit for consideration by the 
Commissioners. 

The extremely important administrative and financial conditions which 
should govern the creation and powers of a Joint Electricity Authority are 
at present having the careful consideration of the associated companies in 
view, especially, of the necessity for safeguarding the interests of thcir 
shareholders. 

It is hoped that the scheme ultimately put forward will be such as to 
secure the best use of existing resources and experience, with the object of 
producing and selling electricity as widely and cheaply as possible. 


After allowing for depreciation, sinking fund, and other 
charges, and paying the preference dividend, the total dis- 
tribution on the ordinary for the year, less income tax, is 
10 per cent., leaving £12,698 to carry forward. Units gene- 
rated, 28,890,889; units sold, 25,659,191. 


The connections increased from 18,902 
St. James’ and kW to 19,904 kW during 1920, and 


Pall Mall 13,510,207 units were supplied to consumers. 
Electric Light Net profit £28,310, plus £8,577 brought 
Co., Ltd. forward. Preference dividend (7 per cent.), 


£7,000; ordinary dividend total for the 
year 12 per cent., £24,000: carried forward £5,887. The Elec- 
tricity (Supply) (No. 2) Bill, which is likely to be proceeded 
with in the forthcoming session, appears to need amendment 
in certain particulars in the interests of the existing under- 
takers, and the directors are taking steps to get amendments 
moved. ‘The report contains the same references to this 
matter as are given їп the Westminster report above. 

The death is recorded of Mr. Marlborough R. Pryor, a direc- 
tor, and Messrs. M. Gluckstein and R. H. Benson have been 
elected to the board. : | 

482,051 ; 


Units generated. by 
17.123,333. 
Profit for 1920, 499.487. against £95,240 
in 1919. Add brought forward 4£11.500. 
Interest on temporary loan, &c., £1,379; 
debenture interest and sinking fund, 
£10,074; preference dividend (6 per cent.), 
£26,952; dividend of 21 per cent. on the ordinary shares. 
£8,325; reserve, £15,000: contingencies, £5,000; carry forward, 
414.257. Sinking fund for redemption of debenture stock in 
1931 is now £150,226. in addition to 455.918 shown in the 
capital statement under the agreement with the St. James’ 
and Westminster companies. Units sold 47.366.351. against 
42.907.037 in 1919. Total costs per unit sold 1.38d.. against 
1.17d. Average receipt per unit sold (lighting and power) 
1.814.. against 1.60d. Mr. G. W. Partridge has been appointed 
managing director in place of the late Mr. R. Stewart Bain. 
In regard to electricity legislation, the directors sav it is 
hoped that the scheme ultimately adopted will be such as to 
secure the best use of existing resources and experience, wjth 
the object of producing and selling electricity as widely and 
as cheaply as possible. Meeting: February 2186. 
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Credit balance for 1920, £82,821 plus 
South Metro- (12,323 brought forward; also 10 per cent. 
politan Electric on holding in West Kent Electric Co., Ltd., 
Light & Power £1,002; total £96,146. Debenture and other 
Co., Ltd. interest £15,861; 7 per cent. dividend on 
cumulative first preference shares and 6 per 
cent. on the second; £23,000 to depreciation; £10,000 to re- 
serve; 8 per cent. dividend on the ordinary shares, less income 
tax, £13,200; to be carried forward £15,200. Despite the un- 
favourable conditions which prevailed during the year, the 
business of the company shows a satisfactory improvement. 
Meeting, Winchester House, February 23rd. 


Revenue during 1920 £229,546; expenses 
Lanarkshire £197,967; leaving £31,579. Contributions to 
Tramways Co., local authorities absorb £2,011; income tax 
Ltd. 41.809; interest on debentures £643; interest 
accounts £4,003; depreciation reserve 49.000. 
Balance £14,062, plus £5,280 brought forward; total £19,342. 
After paving à per cent, for the year on the shares (£18,211), 
£1,131 1s carried forward. The revenue shows an increase of 
£29,078 and the expenses an increase of 449,907, and there is 
also an increase on deferred repairs of £7,763; the increase in 
expenses was caused by the additional charges for electrical 
energy, Wages, and extensive repairs. A provisional order was 
granted in December last authorising the company to abolish 
halfpenny fare stages, and to run motor omnibuses within the 
county borough of Lanark. As the Lanark County Council 
did not accept the terms upon which the company was pre- 
pared to dispose of the undertaking, the company has acquired 
the lines constructed by the County Council at cost price 
(£60,981). Passengers carried 1920, 35,554,191, as against 
31,521,049 for 1919. Meeting. Cannon Street, February 25th. 


At the ordinary general meeting, held 
Metropolitan on February 10th, Lord Aberconway (chair- 
Railway Co. man). in presenting the directors’ report, 
said that only the last four months ot the 
period covered by the accounts showed any benefit from in— 
creased fares, while the increased expenses prevailed for the 
whole of the 12 months. With a current consumption increase 
of only 1 per cent., a mileage increase of 11 per cent., or 24 
milion miles, was obtained. Lord Aberconway expressed the 
opinion that the cost of fuel and most other items of expendi- 
ture had reached its highest point, and that substantial re- 
ductions could be looked for in the present year. The com- 
pany did not view the prospect of decontrol in August next, 
or at а later date. with any apprehension. The increased divi- 
dend was made possible by the receipts from that part of the 
undertaking remaining free from Government control. The 
effect of continued wages increases had been to raise the wages 
bill to a permanent figure three tunes the pre-war amount, 
and shorter hours made the position worse for the company. 
During the period covered by the accounts twelve new electric 
coaches had been delivered, as well as seven steam stock 
trains. The improvement in the design of the electric loco- 
motives to increase their haulage capacity by 50 per cent. 
and to raise their speed had proceeded satisfactorily. Com— 
menting upon the additions, the speaker said that the new 
design of car was, ш Ше opinion of their experts, the best 
suited to this type of traffic, comparing favourably with any 
in this country for comfort and convenience. Arrangements 
had been made to increase the capacity of the generating 
plant at Neasden by the addition of a 12,000-kW turbo-genera- 
tor, with the necessary steam plant. Referring to the pro- 
posed grouping of railways, Lord Aberconway thought that 
the Metropolitan would be put into a group with the District, 
the Tubes,” the East London Railways, and what might 
be called the General Metropolitan group. 


In presenting the directors’ report and 

Yorkshire accounts at the annual meeting, beld on 
Electric Power February J5th, the chairman (Mr. A. С. 
Co. Lupton) said that although many of their 
customers were working short time, new 

consumers had brought the demand for power up to a higher 
level. The company now had in operation 446 miles of mains 
conveying electricity to 164 sub-stations supplying in the areas 
of 84 local authorities in the West Riding. In addition to 
direct supply to steel works, tramways, shipyards, collieries, 
factories, &c., the company was giving bulk supplies for dis- 
tribution to the holders of 40 provisional orders. Working 
agreements were now in operation with Bradford, Sheffield, 
Rotherham, Dewsbury, and Batley. Their mains were on 
the point of being coupled up with those of Sheflield at the 
southern extremity of their area, and supplies were being 
given already to Otley on the northern boundary, Todmorden 
in the west, and Pontefract in the east. This had been accom- 
plished in less than 20 years, and in spite of the scattered 
nature of the population served, their prices were as low as 
those in the densely populated cities of the West Riding. It 
had been in the minds of some of the company that another 
20 vears would see an unbroken supply, through other under- 
takings, through Yorkshire to Birmingham and Rugby, and 
stretching out to Lancashire and Lincolnshire, not only for 
factories and householders but ultimately to the railways. 
Unfortunately, at the present time, the company was pre- 
vented from going forward with the large station at Ferry- 
bridge. This was urgently needed, and if the proposals for 
nationalisation had not intervened it would have been in 
hand. The expenditure of the million pounds involved would 


have provided work for men and British engineering shops, 
and would have been of some value in solving the problem ot 
unemployment. The speaker deprecated the action ot the 
Government and local authorities in holding up the develop- 
ment of useful schemes such as the company s, while road 
and other schemes of little practical value were proceeded with. 
The provisions of the Electricity (Supply) Act would not deal 
satistactorily with the question of electricity supply on a great 
scale. ‘The distribution of electricity to wide areas could not 
be carried out by such parochial schemes which did not realise 
the possibilities of the future. 
A summary of the results of working of 
Underground the four railway companies and the Lon- 
Electric Railway don General Omnibus Co. for the year 


Companies. ended December 31st, 1920, is given below. 
Increase + 

1920. or 
Decrease ~ 


£ £ 
Trattic Receipts -" e). 10.895.881 + 1,785,411 
Government Compensation. to Sept. 
20th, 1920 (after providing for 
adjustments) = 


» ae is 705,347 + 138,977 
Total ... Tu .. 11,001,228 + 1,924,385 
Operating. Expenses " un .. 10,278,847 + 2,199,249 
Net Receipts ... 2 1,222,381 — + 974,561 
Miscellaneous Receipts (Net) ... зя 693,998 + 190,169 
Net Income .. 1,916,379 ~ 144,492 
Interest, Rentals and other Fixed | 
Charges T Ta 825,910 — 2,501 
Balance is a 1,090,469 — 141,895 
Reserve for Contingencies and Re- 
newals ... im ius uii - 490,000 — 
Balance ae ion 670,469 — 141,895 
Dividends on Guaranteed and Prefer- 
ence Stocks, excluding M.D.R. 
Second Preference Stock . ие 315,977 — 
Surplus Paid into ог Deficit. met out 
of Common Fund T ^E uh 354.492 — 141,895 
Amount Received from Common Fund 334.492 — 141,895 
Рег cent. gus i 100 % = 
Add Balances fromm last year’s 
Accounts er a ios E" 134,278 — 13, 640 
Total amount available for Dividends 
and further Reserves T se 488,770 — 155,535 


Further statistics are also given which show a large in- 
crease in the number of car miles run and in the number 
of passengers carried, although the latter is not so great as 
the previous year's increase. 

Passengers carried— 


Ordinary 1,041,750,266 +85,053 376 
Workmen a 13,832,349 + 5,329,061 
Season i бет is 20,119,253 + 7,926,553 
Total ... 1.171,701,563 -F 98,309,320 

Average fare per passenger . 2.18 + 19 
Number of car iniles run 148, 128,900 +17,751,663 


i п reports of individual members of the group are given 
elow. 

Central London Railway Co.—The total net income amounted 
to £166,569, a decrease of £20,347. This. with a balance of 
£11,762 brought forward, made a total of £178,331. From 
this were deducted interest, rentals, and other fixed charges. 
454.071; appropriation to reserve £20,000, and dividend on 
preference stock £21,000, leaving an available balance of 
482.6600. After payment of final dividends the sum of £15,100 
is carried forward. 

Metropolitan District Railway Co.—Total net income 
£530,840, a decrease of £25,771, this, with the balance brought 
forward, amounts to £561,938. Interest, rentals, and other 
fixed charges £427,371, appropriation to reserve £45,000, divi- 
dends on guaranteed and first preference stocks £124,930, 
leaving a balance of 464,637 available for distribution. Of 
this a dividend at the rate of 3 per cent. per annum on the 
second preference stock absorbs £44,100, and a balance of 
£20,537 18 carried forward. 

London Electric Railway Co.—Total net income £564,561, 
a decrease of £47,041, this, with a balance of £20,942 brought 
forward, amounts to £585,503. Of this total interest, rentals, 
and other fixed charges absorb £286,266, appropriation to 
reserve £45,000, and dividend on preference stock £126,947, 
leaving an available balance of £127,290. This is allotted as 
follows: Dividend on ordinary shares fully paid at the rate 
of 14 per cent. per annum £104,940, balance carried forward 
to next year's account £22,350. 


Citu ck South London Railway Co.—Total net income 
£138,389, a decrease of 46.098; balance brought forward 
£19,750; total, £158,139. Interest, rentals, and other fixed 
charges £49,619, appropriation to reserve £25,000, dividends 
on preference stock £42,500, leaving a disposable surplus of 
£41,020. Of this balance, 43.700 is absorbed by the payment 
of an interim dividend of 4 per cent., and £18,500 by a final 
dividend of 14 per cent. on the consolidated ordinary stock. 
leaving 418.820 to be carried forward. The directors of this 
company regret that owing to financial stringency they have 
been unable to proceed with the reconstruction and re- 
equipment of the railway, although the other three companies 
report the delivery of new rolling stock. 
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Profit for 1920, including interest on in- 
vestments and transfer fees, and after de- 
ducting income tax, administration ex- 
penses, and the amount required [ог 
debenture service £74,714, plus £5,462 brought forward. То 
reserve for E.P.D. and corporation profits tax £35,000; depre- 
ciation reserve £3,000; general reserve £10,000; 71 per cent. 
per annum on the preference shares, and a further 24 per cent. 
making 10 per cent., less tax, £5,107; 10 per cent. on the 
ordinary, less tax, £16,246; carried forward £5,823. The 
works were fully employed during the year, and the result 
is satisfactory; prospects for 1921 are good. 1% is proposed 
to issue the balance of the authorised share capital, 36,469 in 
ordinary shares, and the ordinary shareholders will be invited 
to subscribe for these ut par, less a commission of 10 per 
cent., or 18s. net. The shareholders will have the right to 
subscribe for two new ordinary shares for each nine ordinary 
shares now held. Conditional allotment letters will be issued 
with the dividend warrants. In June last the directors ap- 
pointed Mr. S. E. Bastow, formerly one of the joint managers 
of the company, and subsequently chief engineer to The 
British Dyestuffs Corporation, Ltd., to be managing director 
of the company. His appointment will be submitted for 
confirmation at the annual general meeting. Mr. James 
Watt has agreed to join the board if appointed. 

Meeting: Edinburgh, February 21st. 


Bruce Peebles 
& Co., Ltd. 


Presiding at the annual meeting, the Rt. 


Dublin United Hon. Laurence A. Waldron, P.C., chair- 


Electric) man, stated that the total revenue was 
ramways £43,254 over that of 1919, in which 
Co., Ltd. year they had the highest revenue pre- 


viously attained by their operations. The 
result in the year just clused was achieved im spite of the 
unsettled conditions in the working area, which was account- 
able for recurring interruptions, and had resulted in loss 
of traffic. From this cause and the extension of the curfew 
to 10 p.m., in the Metropolitan area, under the military regu- 
lation, they had lost at least £200 a day in gross receipts, while 
owing to the 10 o’clock curfew he estimated a loss of about 
2,000,000 passengers since October. There was some fear at 
the moment that a further extension of curfew would be 
made. In that case he did not know what would happen, 
but his opinion was that the effect in regard to themselves 
would be to paralyse the business of the company, and no 
doubt other great undertakinys would also be most seriously 
affected. Labour and material this year showed a total of 
£109,047, being £32,120 in respect of material, 476.927 in 
respect of wages, and an increase in general charges, bringing 
the total increased working and general expenses up to 
£194,487 for the year. The loss in passengers was offset to 
some extent by the increased fares which they were per- 
mitted to institute a few months ago. On the whole, the 
chairman thought the shareholders were to be congratulated 
on their position. The stock of cars had been inproved, and 
added to, and rebuilding had been done at their own works 
at Inchicore. The condition of permanent wav and rolling 
stock compared favourably with other tramways in the United 
Kingdom; indeed, thev had exceeded the programme of re- 
newals he set before them last vear. | 
A resolution was passed declaring a 6 per cent. dividend 
for the half-year on preference stock and a final dividend of 
7 per cent, on the ordinary stock, which, with the interim 
dividend, made 5} per cent. for the year. 


At the meeting on December 17th of the 
Société Industrielle des Téléphones the report 
was approved and a dividend of 35 fr. per 
share voted. 

The results of the year's working of the Energie Electriaue 
du Nord de la France showed a net profit of 1,213,778 fr., 
allowing of a distribution of 30 fr. per share. 

The report of the board of the Compagnie Générale d'Elec- 
tricité, read at the meeting on December 20th, indicated the 
progress of the many undertakings the company has in hand. 
The net profits had risen to 7.370.815 fr., being 885.463 fr. 
above those of the foregoing vear. The kWh sold bv the 
branches totalled 95.089.000. acainst 82.764.000 in 1919 and 
47.494,000 in 1914. A dividend of 60 fr. per share was declared. 

The accounts for the working vear of the Sud Flectrique, 
submitted for the approval of the meeting of December 22nd, 
showed a profit balance of 1.888.668 fr., allowing of the pay- 
ment of a dividend of 6 per cent. The network worked by 
the company now extends to 1.744 kilometres of high and 
low-pressure mains. The dividends distributed bv the com- 
pany's two offshoots were: Société Avignonnaise d'Electricité, 
9 ner Ent.; and the Société Nimoise d'Electricité. 10 per cent. 
“he емарапу is also interested in the Electro Culture and the 
Société Générale Agricole—undertakings concerned with 
adapting electricity to agriculture. | 

Тһе meeting on December Brd of the Frploitations Flec- 
triaues voted the distribution, as from April Ist. 1921. of a 
dividend of 17.50 fr. per share and 15 to 16 per cent. per 
part, the profits amounting to 1.007.907 fr. Favourable ac- 
counts were given of the working of the manv traction, distri- 
bution and construction companies with which the company 
1$ concerned. 


French 
Companies. 


The rise in the Swiss rates of exchange has not permitted 
the Société des Applications Industrielles (which has big in- 
terests in Switzerland) to make the distribution of a dividend, 
notwithstanding that 1,518,502 fr. profit was realised during 
the year's working. The reserve against the risks of ex- 
change was advanced to 3,500,000 fr. 

The accounts submitted to the meeting on December 30th 
of the Société Alsacienne et Lorraine d' Hlectrieité disclosed a 
deficit of 38,561 fr. The company is an offshoot of the 
Thomson-Houston company, and recently increased its capital 
from 1,000,000 fr. to 12,000,000 fr. 

At the recent ordinary meeting of the shareholders of the 
Compagnie Electrique de La Loire et du Centre it was re- 
ported that the steps taken to obtain an increase in the tariff 
both from clients and the municipalities to cover the increased 
cost of working owing to the dearness of coal and prime 
materials had been temporarily successful, pending the fixing 
of a definite tarif by the experts. The energy consumed by 
the company's customers had sensibly declined in the year, 
1918-19, owing to the stoppage of business caused by the war; 
but the industrial revival was clearly shown in the year 
1919-90 by the progressive increase in the call for electric 
current, to the extent that at the end of the latter period 
consumption was 3l per cent. in excess of the former. The 
total receipts were 19,915,735 fr. against 15,732,863 fr. in the 
year before. The outgoings, including bond interest, and loss 
on exchange totalled 19, 215,738 fr. The profit balance was 
consequently 4,516,097 fr. 'The company has carried out the 
repairs to the generating groups and transformers which 
could not be effected during the war. At the end of May a 
group of 6,000-kW generators at the Montaud à St. Etienne 
station was the seat of a short circuit which caused a fire in 
the stator. The insurance covered almost the whole loss. The 
output of energy was 148,401,377 kWh, against 146,445,471 in 
1918-19. Important new works were under way on several 
sectors of the company—St. Etienne, Roanne, Montlucon. 
The council proposed to devote 1,207,525 fr. to various sinking 
funds and to fix the dividend on the numbered shares at 90 fr. 
gross per share. "The distribution was approved. 


National Gas Engine Co., Ltd.—Net profit for 1920, after 
providing for depreciation of buildings, plant, tools, &c.. and 
allowing for management salaries, corporation profits tax, 
and income tax, £92,062. Final dividend of 5 per cent. on 
the preference shares; also final dividend of 74 per cent. per 
annum on the ordinary shares, less income tax (in addition 
to interim of 73 per cent. already paid), on the ordinary, 
together with a bonus of 9d. per share. Balance forward 
457, 332. | 

Electrical Distribution of Yorkshire, Ltd.—The directors’ 
report for the year ended December 31st last shows a net profit 
of £5,426 as against £4,354 for the previous year. This, with 
the balance brought forward, makes a total of £6,579 for distri- 
bution. £3,883 is allocated to a dividend at the rate of 6 per 
cent. per annum (free of income tax) on the ordinary shares, 
£1,000 is put to reserve, and £1,696 is carried forward. 


Cambridge Electric Supply Co., Ltd.—The accounts for 
1920 show a profit of 49.584, which with £2,382 brought for- 
ward totals £11.960. Debenture and other interest absorbs 
42.096. depreciation fund £3,000; 5 per cent. dividend is to be 
paid (£4,758) and £2,111 is carried forward. Owing to the 
growth of the company's business £10,000 74 per cent. 0 
debentures were offered by the directors to the members in 
April last: of these £8,000 have been taken up, leaving a fur- 
ther £2,000 still on offer. 


Tyneside Tramways & Tramroads Co.—Surplus of re- 
ceipts over expenses £3.341 for the December. 1920, half-year, 
plus 1,011 brought forward. After deducting interest on 
mortgages, loans, &c.. 5 per cent. per annum (less tax) 18 to be 
paid on the preference shares and 3 per cent. (less tax) on 
the ordinary (making 4 per cent. for the year): £488 is to be 
carried forward. Increase in traffic receipts £2,051. as com- 
pared with the corresponding half of 1919. For the whole 
year the increase was £6,580, but the increased costs of opera- 
tion have exceeded this advance. 


W. T. Henlev's Telegraph Works Co., Ltd.—Final divi- | 
dend on the ordinary shares issued prior to January Ist, 1921, 
of 9s. per share less income tax. making, with the interim 
dividend of 1s. per share, 3s. per share for the year. 


South Metropolitan Electric Light & Power Co., Ltd.— 
The transfer books are closed until February 98th for the 
preparation of warrants for dividends payable on and after 
9Rth inst. on the preference and the ordinary shares. 


Stock Exchange Notice.—The Committee has ordered 
the undermentioned to be officially. quoted :— 

Crompton & Co.—950.000 ordinary shares of £1 each, fully 
paid (Nos. 79,540 to 329,539). 


Clontarf and Hill of Howth Tramway Co.—A dividend at 
the rate of 3 per cent. per annum, less tax, has been de- 
clared. 


Parsons Marine Steam Turbine Co., Ltd.—Interim divi- 
dend of 7} per cent., free of tax. 


Rushden and District Electric Supply Co.. Ltd.—Fina] 
dividend of 4 per cent., making 6} per cent. for the year. 
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Montreal Light, Heat & Power Co. Gross revenue for 
1920, $12,748,409; expenses and taxes absorbed $6,810,286, de- 
preciation and renewal reserve $1,055,166, leaving net revenue 
54,882,956, less fixed charges $1,078,449, leaving net income 
$3,804,506; dividends paid absorbed $2,683,443, dividend ac- 
crued (not declared) $537,295; surplus $583,767, less appro- 
priated for pensions $20,000; transferred to general surplus, 
subject to tax, $563,767.—F inancial Times. 


New Issue.—The issue of 30,000 eight per cent. cumula- 
tive preference shares in the Melbourne Electric Supply Co., 
Ltd., was over-subscribed, and the lists were closed on 
Monday. 

Northampton Electric Light and Power Co., Ltd.— Final 
dividend on the ordinary shares at the rate of 54 per cent., 
making 8 per cent. for the year, as against 7 per cent. last year. 

Central Electric Supply Co., Ltd.—During 1920 energy 
Was supplied to the Westminster, St. James’ & Pall Mall, and 
Chelsea companies to an amount of 35,246,260 units. 


Smithfield Markets Electric Supply Co., Ltd.—Dividend 
9 per cent. on the ordinary shares for 1920. 


Fife Tramways, Light and Power Co.—Dividend 8 per 
cent. for 1920. | | 


STOCKS AND SHARES, 


. TvEsbAYX EVENING. 
Tue general conditions of Stock Exchange markets are not 
unsatisfactory, although it cannot be said that they call for 
any particular enthusiaem on the part of members of the 
House. There is not enough business to go round the four 
thousand odd men who make up the membership of the Stock 
Exchange. Clients are not anxious to do much one way or 
the other at the present time. The tide of investment sets 
strongly towards gilt-edged issues. Banks, insurance com- 
panies and other financial institutions are buying heavily. The 
boom in life assurance contributes to the remarkably big eums 


that are being utilised in gilt-edged issues. On the other. 


hand, Home Railway stocks, debenture, preference, guaranteed 
and ordinary are flat, in consequence of the pessimistic utter- 
ances of various chairmen at the meetings last week. Talk of 
a fall in the Bank Rate has retired into the background, and 
the hopes of an early alteration are no longer urgent. 
The reports of the Underground Electric railway companies 
have their points of theoretical interest, although for all prac- 
tical purposes the figures published in this column last week 
deserve greater attention. It is very obvious that the de- 
creased dividends which we set out have come as a result of 
enormously increased charges. The railway companies unite 
in a common cry of the impossibility of making profits with 
wages and materials at their present level. Precisely the 
same wail comes from America, Where it 1s held that fares 
and charges have already reached limits beyond which it is 
practically impossible to go without serious risk of losing tratlic. 
The only other way in which net earnings can be increased is 
through economies in working, reduction | of stalls, lower 
wages, cheaper coal, &. The same conditions apply to our 
railways over here, and the opening of Parliament on Tuesday 
was never awaited with more anxiety by railway shareholders 
who look to the present session to produce legislation that shall 
give railway stockholders a reasonable hope for profit upon 
their investments. 

Movements in the cable stocks have been mostly upward. 
Eastern ordinary has risen to 1603. Globe ordinary and pre- 
ference are harder, and Eastern Extensions remain at 15}. 
Western Telegraphs at 16. There is scarcely enough differ- 
ence between the various prices to make it worth while for the 
holder of Eastern ordinary stock to sell this and re-invest the 
money in Eastern Extensions or Globes, though the move- 
ments in the prices of the quartette will be closely watched 
with a view to making this kind of straddle if the opportunity 
offers. Marconis went back to 15 and rallied to 38s. 9d. Radio 
preference touched 12s., to ease off to 115. 6d. The common 
shares keep about 98. CONS | | 

Chili Telephones are 4 down at 5§, and the American group 
holds its prices. Most of the stocks and shares of the dollar 
issues are better on the week, owing. of course, to the move- 
ments in the New York exchange. Brazilian Tractions are 38, 
showing a point advance, but they have been up to 39. Rio 
Tramways first mortgage bonds eased off to 87. =< 

The possibility of a railway strike has combined with other 
fears to produce pronounced flatness amongst Home Railway 
stocks. Underground Incomes are better at 653, but Metro- 
politans, Districts and practically the whole list’ of the steam 
stocks are lower, the steam stocks substantially so. There is 
no confidence felt in the market, and prices are shrinking away 
under the incessant pressure to sell in a market where buyers 
become increasingly rare. East London ordinary has dropped 
to З. City and South London 4 per cent. debenture is lower at 
42}. Numbers of prior-charge stocks show falls of one or two 
points on the week. 

County of London Preference improved to 7}, and Charing 
Cross preference at 2} recovered the 2s. 3d. per share dividend 
deducted last week. Westminsters sagged to 6$. Apart from 


these, there are no changes worth mentioning in the list of 
electricity supply shares. In the new session of Parliament it 
i» expected that the Government will proceed with ив 
ambitious Electricity Bill. : 

Newcastle-on-Tyne ordinary gave way to 14s. 6d. York. 
shire (West Riding) ordinary weakened to 17s. 6d. In the 
foreign list, Para 6 per cent. preference at 10s. and the ordinary 
at 8s. 9d. are both easier. | 

А reader writes from India to ask for the inclusion in our 
price-lists of English Electric quotations. It is а pleasure to 
comply with a request so reasonable. The manufacturing 
shares are heavy in tone. Edisons have fallen IS. 3d. to 
10s. 9d. British Aluminiums are 1s. down at 17s. 6d. General 
Electrics at 1 7/32 have recovered the small fraction lost last 
week. Babcock & Wilcox hold their improvement at 2}. The 
armament group is lower, Vickers dropping sharply and 
taking Armstrongs in their train. Iron, coal and steel shares 


have given way because of the еа trade depression. 
u 


But the public are not buyers of any in 
now. 

Rubber has gone up a penny or two without, however, 
arousing any particular interest. Share values are therefore 
limp, and business is stagnant. Reorganisation of capital 
account is regarded as almost inevitable in the case of certain 
of the financially weaker companies. Indeed, there are 
evident signs that the inordinate inflation of capital by many 
trading companies during the war period must bring nemesis 
in its train, and that the pruning-knife will have to be applied 
drastically to some accounts in order to bring capital into 
closer relation with assets that have shrunk with even greater 
rapidity than they previously expanded. 


strial shares just 


SHARE LIST OF ELEOTRIOAL OOMPANIES, 


Homs ELmsorAIOITY ComPanims, 


Dividend Price 
— Feb. 15, : Y 
1918. 1919. 1991, or fall. p.e. 
Brompton Ordinary. о „„ B 19 6i — 210 4 4 
Charing Cross Ordinary өө ee 4 1 4 -— B15 0 
do. do. do, tà Pref, ee 43 4} at ха, === 8 8 8 
Chelsea.. oo ee ee ee 8 4 = 6 8 9 
Cit ot London ee oe ee 8 10 24/8 — 8 5 4 
lo. do. 6 percent. Pref... 6 8 116 = 617 2 
County of London 17 8 1 — 10 18 4 
do. до. 6 per cent. Pret, 6 6 Ф 719 4 
Kensington Ordinary ee ee 6 1 — 9 0 6 
London Dleotrio oe ee [IJ Nil » — 10 0 9 
do. do. 6percent.Pref,.. 6 | — 10 18 3 
Metropolitan. . ee ee эө ` 6 6 — 10 8 8 
do. 44 per cont, Pref, « 4 4 9 — 8 15 8 
Si, James’ an Mall .. ee 10 19 — 9 12 0 
South London ee ee ee 6 6 — 9 3 19 
South Metropolitan Pret. .. өө 1 1 - ` 10 8 8 
Westminster Ordinary g. B 10 80 — $ 915 3 
TRLEGRAPHS AND TELEPHONES. 
Anglo-Am, Tel. Pref. о оо 9 6 8 — 71718 
do. Del. ee ee ar 14 1 == 056 
Ohile Telephone eo eo ee 6 ы à *& 6 8 
Cuba Sub. Ord. ee oe ee 1 1 -— *10 15 4 
Eastern Extension .. T m) 10 15 — e$ 9 0 
Bastern Tel. Ord. .. T ee B 10 162 +1 G 4 6 
Globe Tel. and T. Ord. .. e В 10 15 + 6 8 0 
до. do. Pref. ,. ee 6 6 9 + . 618 4 
Great Northern Tel. oe eo B 23 — 1 0 0 
Indo- European oe ee oe 18 10 B0 — @ 6 8 
ee oe ee oe 95 95 1 ке a fares 
Oriental Telephone Ord. oe oe 10 13 3 — % 40 
United R. Plate Tel. ee ee B 8 =a ч `8 0 
West India and Panama .. „ 19 Nil — Nu 
Western Telegraph.. n. 10 1 — 6 5 6 
__ Нома Bans, 
Central London Ord. Assented .. 4 4 === e 4 0 
Metropolitan .. „ „ „ H 10 -1 7 894 
do. Distriot ee ee Nil 1 —1 Nil 
Underground Electric Ordinary Nil Nil 14 — Nil 
до. ‘do. “A” ee Nil Nil 6/46. — Ni 
do. do. Income 656 4 683 +l 218 8 
| Кошен Trams, 40. | 
Anglo-Arg. Trams, First Pref. .„ Nil ч | ~ { 10 9 6 
do. do. 904 Pref. "9 Nil N — Nil 
do. do. 5 96 Deb. ee 6 б — 8 8 0 
Brasil Tractions.. xe Nil Nil 88 +1 Nil 
British Columbia Eleo. Rly. Pfce. 6 b 56 — 8 18 6 
do. do. Preferred T 6 — *8 18 0 
do. do. Deferred N 8 61 — *19 2 8 
do. do. Deb. ee 4 th +1 7 18 2 
Mexico Trams 5 рег cent. Bonds.. Nil 4 = Nil 
do. 6 per cent. Bonds. Nil Nil 96 — Nil 
Mexican Light Common eo Ni Nil 1 — Nil 
do. Pref. „ Nil! Nil 91 ~ Nil 
do. lst Bonds... ee Ni Nil — Nil 
MANUFACTURING COMPANIBS. К 
Baboock & Wilcox .. ee К 15 15 92 — ‘618 8 
British Alaminium Ord. ee өө 10 10 17/3 — l/- 11 8 6 
British Insulated Ord... of 194 15 — 9 510 
Callenders 5% өз ee 95 15 1 =н 10 18 1 
n Pref, .. eo oe 64 64 17/6 - 181 
Castner-Kellner .. ee „ 90 17 1 - 112 9 
Crompton Ord. oe ee ee 10 10 18,9 — 14 11 0. 
Edison-Swan Vx - ee 10 10 10/9 —)/3 - 
do. do. б percent. Deb. b 5 10 — * 210 
Electric Construction ee ee 10 10 ` 1 — 11 8 6 
English Filectrio . i der, elim 8 14/8 ШЕ 10 19 3 
? To $ E s - is ГА 6 14у. - 8 n : 
en. ec. tTa, ee ee еә 18 — 7 
do rd. eo ее ee 10 105 xs ^ № og 4 0 
1 ii i e 5 15 17 = 10 5 0 
о. те ә ee ee ee — 18 
India. Rubber ee 10" ti ү - : — 
Met.-Vickers Pre, se о ee — 8 133 — 816 4 
Siemens Ord... ee өө ee 10 10 1 pm 918 8 
Telegraph Oon, e* ee о W 30 — aj И" и 8 


* Dividends paid tree of Income Taz, 


—— +. 
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THE BROWN-BOVERI MERCURY ARC RECTIFIER FOR LARGE OUTPUTS. 


| By R. L. MORRISON, A.M.LE.E. LT | 


Intropuction.—I6 has been said the ideal is impossible of 
attainment. We can, however, approach very close to it, 
whether in ethics or machinery matters not, and tbe operation 
of the plant described in this article is acknowledged, by those 
competent to judge, as being of that order. 

For many years there has been а widespread demand for 
some simple form of direct current converting plant that 
could be compared in simplicity and reliabihty with the 
ordinary transformer. At the present time the position is an 
acute one on account of high attendance charges that must 
in most cases be provided for with direct current sub-stations 
using running machinery, though to some extent the position 
has eased by the introduction of the automatically operated 
rotary converter. This. however, does not eliminate the 
running machine. and many of those responsible for the 
generation and distribution of electrical energy have con- 
sidered the advisability of eliminating as far as possible direct 
current from ‘their systems in favour of alternating current, 
where this could be conveniently done without too great ex- 


Ка. 1.—TmHEg Mercury Anc. | 


penditure, though it should not be forgotten that for the 
average municipal undertaking direct current stands pre- 
eminent as the most suitable all-round supply. | | 

It is now possible to have stationary direct current sub- 
station plant, and this fact has given a new lease of life to 
this form of supply. These conditions are fulfilled by the 
introduction of the large mercury arc rectifier. The success 
that has attended, in so comparatively short a time, the 
efforts of those responsible for its development is very en- 
couraging, and judging by the eminently satisfactory results 
obtained, and by the considered opinion of those having 
operaüng experience of such plant, the future can be-looked 
forward to with every confidence, and it is not premature 
to say that before long the rectifier will become a formidable 
rival to the existing forms of rotating converters. 

Fundamental Considerations. Ihe mercury arc rectifier is a 
converter for transforming alternating current into direct 
current. The mercury arc when operating in a vacuum has 
the peculiar property of permitting the passage of a current 
In practically one direction only, this having been demon- 
strated for many years in the small glass bulb rectifiers 
introduced by Mr. Cooper-Hewitt, to whom must be given 
oe for the discovery that this valve action was pos- 
sible. 


_ Of the molecular or physical, nature of the arc very little 
18 definitely known. The study of the subject is an extremely 

cult one, and no tangible explanations can be given for 
many of the phenomena connected with it. When dealing 
with large currents the difficulty is increased, due to the 
necessity of confining the arc to well-defined paths by means 
of cylindrical steel guides, and hence direct observation is 
almost impossible. | | 

1 interesting photograph is shown in fig. 1 of the mercury 
arc in а small glass tube rectifier. The arc raises the tem- 
perature of the anode evenly over its whale surface to that 
of red heat, giving it the appearance of having a halo around 
it. At the cad it centres in one spot, the crater, the 
temperature of which is raised to 2,000 deg. C. or over, corre- 
sponding to that of white heat. This cathode spot travels 
irregularly at high speed over the surface of the mercury, and 
gives off an intense metallic vapour, a portion of which forms 
the conducting medium for the current. The major portion 
of the space between the electrodes is occupied by a luminous 
column starting close up to the anode and extending down- 


mass. 


aru A 


wards to within a short distance of the cathode, where it 
stops abruptly, leaving a dark space. With very high vacua 
it 1s noticed that a large negative flame rises from above the 
cathode, and this is one of the undesirable features in rectifiers. 

To account for the above phenomena the following explana- 
tion has been adduced * :— | 

In gases, electricity travels in charges called. ions. 
are positive ions which are combined with the chemical atom. 
and negative charges or electrons which have no weighable 

On the other hand, there are neutral molecules pos- 
sessing charges of both kinds. То bring these different ele- 
inents into action a point on the cathode surface is brought 
to white heat by suitable means, which produces electrons. 
These electrons under the influence of the electric field, travel 
with acclerating speed towards the anode, and after accumu- 
lating sufficient kinetic energy come into violent contact 
with the neutral molecules. The impact separates these mole- 
cules into their constituent positive and negative charges 
(termed ionisation by shock ), at the same time raising 
the conductance of the vapour path. The newly formed posi- 
tive ions, together with the existing ones, move with great 
speed towards the cathode, and heavily bombard it on a very 
small surface, which is thereby brought to white heat, and 
во the discharge is maintained. It should be emphasised that 
in accordance with this theory the formation of an arc depends 
mainly on the existence of electrons such as are produced at 
the cathode when brought to white heat and when under the 
influence of an electric field. To prove this, the following 
test can be made :— 

The upper portion of fig. 2 shows an exhausted glass tube 
having one iron or graphite electrode 4, and two mercury 
electrodes B and c. It is desired to produce an arc between 
A and B. By tilting the tube contact can be made between 


B and c by the mercury running from one to the other. On. 


the tube being brought back to its original position an arc 
will be started at the point of rupture with B as the cathode, 
and thus the first necessary condition has been fulfilled, that 
18 to say, a spot on the cathode surface has been brought to 
а white heat. From a consideration of the connections it is 
apparent that B can be either anode or cathode, depending 
upon the way the connections are made. It will, however, 
be found that if A is negative and B positive an arc cannot 
be started between them even though the préssure be raised 
to thousands of volts, whereas if the polarity is reversed only 
20 to 30 volts is necessary to start the arc. It is only under 
these circumstances that the electrons can ionise the space 
between A and B. Referring to the ignition circuit, it should 
be stated that an arc cannot be produced between the main 
electrodes if when the ignition are was started B was positive 
and C negative. The production of an arc between the elec- 


| 
| 


il 


i 
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trodes А and B is therefore only possible if the main mercury 
electrode is à cathode, because it is only at the cathode that 
the electrons can be produced. | 

From the foregoing it will be gathered that the mercury arc 
operating in the manner described constitutes an electric 
valve, that is to say, it only permits the passage of a current 
in one direction. Electrons cannot be produced on a cold 
electrode, and it was shown with regard to fig. 2 chat current 
would only flow provided the highly heated electrode was a 
cathode. To prove this—replace circuit 1 by an alternating 
current supply, and it will be found that an arc is only 
formed if A is positive and B negative, the result being a 
current. wave similar to that in the lower portion of fig. 2. 
It should not be assumed that the spaces a without half-waves 
represent a loss of energy, because during these periods the 
valve passes no current, and therefore no energy is lost. It 


See B. B. C. Review. No. 5, 1919. 


A. саң 
There 


911 


218 


THE ELECTRICAL REVIEW. [Vol 88. No. 2,356, FEBRUARY 18, 1921, 


has, however, been ascertained by special measurements that 
a very minute current amounting to a few milli-amperes does 
actually pass in the reverse direction, but this has no detri- 
mental effect on the operation of the rectifier. 

The temperature of iron anodes can be allowed to reach 
red heat without the valve action being endangered, though 
it is essential that the vacuum be kept as high as possible, 
for only then will the arc form as a halo round the anode 
without over-heating or vaporisation taking place on its sur- 
face. 

Losses in the Arc.—To arrive at the losses occurring in а 
rectifier it is necessary to know the pressure drop in the arc. 
This is the sum of three separate drops due to the anode, 
the cathode, and the arc itself. The drop in the electrodes 
is practically constant, and is independent of their composition, 
the current density, or the vacuum. For iron anodes it 18 
6.5 volts, and for a mercury cathode 5.5 volts, making a total 
of about 12 volts.* The drop in the arc, however, is very. 
variable, and depends upon the vacuum, the current density, 
and the section of the arc. It is directly proportional to the 
vacuum and inversely so to the current density and arc sec- 
tion. If we take a long tube of small section with a vacuum 
of 1 to 2 mm. Hg through which 3 to 5 amps. is passing, the 
drop would amount to 0.8 to 1.2 volts per cm. of arc length, 


P-— 
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Fig. 4. 


Fia. 5. 


but in large rectifiers where the vacuum is very much higher, 
the section of the arc greater and the current density amounts 
to several hundred amperes, the drop is reduced to 0.1 volt 

r cm. and below. | 
К eee an arc 80 сш. long. which is that applicable to 
the largest rectifiers, the drop would be that due to the 
electrodes—12 volts, and that due to 80 cm. of arc at 0.1 volt 
рег cm.—8 volts—or a total of 20 volts. This is the pressure 
required to maintain the arc, and is shown graphically in 
the upper half of fig. 3, the almost horizontal portions of the 
curve relating to the anode and cathode, while the steep 
portion joining the two refers to the arc. For ignition pur- 
poses a higher pressure must be used to overcome the high 
initial resistance due to the conductance of the vapour path 
being very low at first. In the lower half of fig. 3 is shown 
a curve of current plotted against pressure drop with approxi- 
mately constant vacuum, from which it will be seen that 
the curve falls very rapidly at first as the conductance in- 
creases with the increasing production of vapour, and then 
onwards remains constant, so that for all practical purposes 
it can be said that the drop is constant for all loads. 

The efticiency of a rectifier, therefore, remains constant at 
all loads, the losses being the product of the current and 
the drop across the arc. Consequently, increasing the pressure 
does not increase the losses, so that the higher this pressure 
i8 the better will be the efficiency—at 220 volts this 18 about 
91.6 per cent., at 550 volts 96.5 per cent., and at 1,500 volts 
98.5 per cent. In the first two cases the drop is taken as a 
maximum of 20 volts and in the last at 22 volts, the latter 
figure being a little higher to allow for the increased distance 
between the anodes and cathode in high-pressure rectifiers. 

Single-phase Rectifiers —The commercial application of the 
single-phase rectifier is very limited in consequence of the 
highly pulsating direct current wave form produced. A con- 
sideration of the simplified connections and wave forms 
applicable to such rectifiers is, however, of importance, as 
the general principles are the same for both single and poly- 
phase rectifiers. | | 

The usual connections will be those given in fig. 4. from 
which it will be seen that the rectifier is provided with two 
anodes, while the secondary winding of tbe transformer 18 
divided into two with its neutral point brought out to form 
the negative pole of the direct-current system. The cathode 
forms the positive pole of the system. The path of the cur- 
rent is from the transformer secondary to the anodes, thence 
by way of the arc to the cathode, and finally through the 
external circuit back to the neutral point of the transformer. 

There would appear to be some doubt in the minds of many 
as to whether both halves of the alternating waves are fully 
utilised. ‘The matter is very simply explained as follows :— 

It has already been shown that the rectifier will only permit 


* See B. B. C. Review No. 5, 1919. 


the current to pass in one direction. The transformer secon- 
dary windings are connected in such a manner that the cur- 
rent can only flow in that portion having an e.m.f. urging 
it through the external circuit to the neutral point, the recti- 
fier being the cnly circuit through which it can pass, that 
is to say, with each half-wave the sense of the current is 
positive, and hence it can only flow from the neutral point 
towards the anodes. During the first half-wave the flow 
would be along the left halt winding in the direction of the 
arrow towards the anode А,, the right half winding during 
this period having по current flowing through it, while the 
anode 4, would naturally be negative. With the second half- 
wave the polarity is reversed, due, as already explained, to 
the windings being arranged to always give a positive direction 
to the current, А, then becomes positive with the current 
flowing towards it through the right half winding, and A, 
becomes negative. It will thus be seen that both halves of the 
current waves are fully utilised. 

This results in & unidirectional pulsatfng current similar to 
the pressure and ourrent waves of fig. 4, the load being 
assumed to be non-gahductive. It will be noticed that the cur- 
rent drops to zero at each half-period, which means that the 
arc would be extinguished and the supply interrupted because 
it only requires а cessation of the current for 1/100,000 of a 
second for the hot spot on the cathode to cool sufficiently to 
stop the formation of the necessary electrons. Some means, 
therefore, must be provided to prevent this occurring, the 
usual method being to have separate excitation in the form 
of an auxiliary arc supplied from an external source, though 
the desired condition can be obtained by the use of suitable 
choking coils (L in fig. 4). The part played by these choking 
coils is illustrated in fig. 5, from which it will be seen that 
the waves are flatter and prolonged from T, to Tr, If the 
current waves for the two anodes are added graphically, we 
obtain the result shown in the lower portion of fig. 5, in 
which the resultant current is always well above zero, aud 
hence the supply is maintained. It.will be easily understood 
that а direct-current supply of this nature could only be 
utilised for motors provided the momentary value of the recti- 
fied pressure is higher than the back e.m.f. of the circuit, 
which can be ensured by making the choker large enough.* 

It is not proposed to deal at this stage in detail with the 
relative values of the current and pressure in single-phase 
rectifiers—suffice it to say that the transformer must on an 
average be designed for an output about 1.75 times the d.c. 
output. The matter will be dealt with in greater detail for 
the six-phase rectifier. 

Polyphase Rectifiers.—When it is desired to transform two 
or three-phase current into direct current for lighting, general 
power, and traction purposes, the six-phase rectifier comes 
into consideration. In general appearance it is similar to the 
single-phase rectifier already described except that the number 
of anodes increases with the number of phases, whereas the 
cathode remains the same. 

_ The simplest connections are represented by the diagram 
in fig. 6 which shows a six-phase rectifier fed from a three- 
phase supply through a six-phase transformer. When the 
source of supply is two-phase two transformers in Scott 
connection would be used. 'The same arrangement of the 


. windings is followed for the transformer secondary, as hae 


, 
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already been explained for the single-phase case, so that the 
current is always flowing from the neutral point towards 
the anodes. The use of a six-phase rectifier is decidedly satis- 
factory with regard to the resulting direct-current wave 
form, which is represented in fig. 7 by the heavy line joining 
the points of intersection of the balf-waves, the load in this 
case being non-inductive. As indicated by the shaded portion. 
the individual anodes only carry current so long as the momen- 
tary value of the corresponding phase pressure exceeds that 
of the adjacent phases, that is to say, during one-sixth of a 
cycle. By the use of suitably designed choking coils, how- 
ever, two or even three anodes can be made to carry current 
from different phases at the same instant, which results in а 
reduction of the peak currents and the prolongation of the 
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half-waves as was shown in the case of the single-phase recti- 
fier. We therefore find that the amplitude of the undulation of 
the rectified wave form as compared with the alternating-cur- 
rent wave amounts to about 8 per cent., as against 60 per 
cent. in the single-phase rectifier. * ) 

Relationship of Current and Pressure in Polyphase Recti- 
fiers.t—A fairly definite relationship exists between the direct 
current pressure and the transformer secondary phase pressure 
this being given for a six-phase rectifier by the simplifiec 
equation :— : 

M.S. авг ei (e. e. 
R. M. S. phase pressure, ey 13 

where V is the desired d.c. pressure, e the drop in the arc, 
e the drop in the anode chokers, and c and k correction 
factors depending upon the connections adopted, while 1.35 
is a constant giving the mean value of the pressure fluctua- 
tions above the points of intersection of the individual half- 
Waves. 

Taking a typical case in which it is desired to give direct 
current at 950 volts, we obtain :— 


_ 250+204 (1.230) — 
tb = — 35x09] = 234 volts. 


The drop in the anode chokers is taken at 30 volts, and that 
in the arc as 20 volts. The values 1.2 and 0.97 given to c and 
k have been obtained by experience. The transformer must 
therefore give 234 volts between the neutral point and its 
terminals to produce 250 volts on the direct-current side at 
normal load. ош for the regulation of the transformer, 
which is genetally taken as double that obtaining with an 
ordinary alternating current having a 90 per cent: power 
factor, we arrive at an open circuit pressure that is consider- 
ably higher. If, for example, we assume the regulation to be 
increased to 6 per cent., the transformer open circuit voltage 
e be 248 volts. The corresponding rectifier pressure will 


VpPo⸗ (4.35 0.97 * 248) 90-305 volts. 


There is a total drop, therefore, of 305 250 55 volts, giving 
an inherent regulation from no load to full load of 18 per cent. 
If such coarse regulation is inadmissible it can be considerably 
improved by interconnecting the windings of the anode 
chokers, which has the effect of changing the factor c in the 
equation from 1.2 to 0.2, resulting in a corresponding decrease 


Fic. 8.—MeERcuRY SEAL, 
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of the overall regulation. Мапу forms of connections can 
ie utilised, all giving different results to suit varying con- 
itions. 

Dealing now with the relationship existing between the two 
currents, we have the interesting result that for a polyphase 
rectifier the theoretical R.M.S. value of the phase current 
is equivalent to the total direct current divided by the square 
root of the number of phases or I eff C / Vn; n being 6 for a 
 SiX-phase case, / 6 is therefore equal to 2.45. Taking a 
 lü-ampere rectifier, the phase current would be 1,000/2.45 

=408 amperes. In practice this theoretical value would be 
somewhat reduced due to the over-lapping effect produced by 
the anode and regulation coils which enables 2.8 to 3.5 to 

be taken instead of 9.45. 

From the foregoing it is evident that the kVA rating of 
rectifier transformers must be higher than the пеон 
direct current output. On an average the primary is designe 
for an input 20 per cent, greater to allow for efficiency and 
power factor, and the secondary an output 70 to 80 per cent. 
greater, making an increase for the whole transformer of 
about 1.5 times the direct current output. 

To prevent confusion, it should be pointed out that though 
a larger transformer must be used it does not mean there 
18 а corresponding loss of energy. The secondary windings 
may be said to be unfavourably utilised because of the larger 
section of copper that is required on account of the effective 
value of the phase current being high as compared with the 
direct current. This is due to each phase only dealing with 

alf. waves. Hence it follows that the transformer must be 
a good deal bigger than one designed for normal purposes. 

e transformer primary windings are invariably delta con- 
nected, though the star connection can be used when a regula- 
tion choker is connected in the neutral point. The explanation 
for this lies in the fact that without the choker alluded to 
the slight ripples in the direct current would react on the 
Primary supply if the transformer were star connected, but by 


* See B.B.C. Review No. 6, 1919. 
T See B.B.C. Review No. 6, 1919. 


AN interesting conversion from mechanical: to 


adopting the delta connection with its closed circuit the effect 
is largely damped out. The regulation choker still further 
smooths out the ripples and enables either form of connection 
io be used. For very high primary pressures, however, the 
transformers are always star connected. 

The Construction of Large Hectifiers.—In the early stages 
of the development of the large steel rectifier many serious 
and almost insuperable difficulties were encountered, and the 


. present production is the result of many years of patient 


experimenting, and the experience gained in actual practice 
with a number of installations on. the Continent. The serious 
nature of these difficulties may be gauged by the fact that 
one well-known concern, after working for some time with 
little success, abandoned its manufacture, considering such 
rectifiers to be too unreliable and costly to compete with the 
usual rotating converters. То those endeavouring to reach 
a solution, the results obtained with the glass bulb rectifier 
were of httle assistance, because when dealing with heavy 
currents the whole aspect of the subject changes. Broadly 
speaking, the difficulties that had to be overcome can be 
summarised as follows :— | 

(a) The manufacture of large cylinders that would be abso- 
lutely gastight. 

(b) The electrodes had to operate satisfactorily at high 
temperatures without deterioration of the insulation. 

(c) The possibility of internal short-circuits occurring had 
to be eliminated as far as possible. 

Sealing*.—When dealing with large cylinders consisting of 
a number of component parts, the difficulties of sealing are 
considerable, especially as a high degree of vacuum is essen- 
tial to satisfactory operation. After trying many methods. 
the best results were found to be obtained by the use of 
asbestos packing and mercury, which together form a perfect 
seal. This form of seal has contributed very largely to the 
success of the Brown, Boveri rectifier, and is illustrated dia- 
grammatical in fig. 8. It will be seen that the anode c is 
securely clamped against the asbestos washers b by the bolt 
s, While the mercury is poured into the spaces a surrounding 
the bolt and the anode insulator. The mercury completely 
fills up any irregularities in the surface of the materials with 
which it is in contact, and if the bearing surfaces for the 
asbestos are properly prepared and the washers well bedded, 
it is impossible for any air to percolate through. In justifica- 
tion of this it may be stated that the necessity for running 
the vacuum pumps after the cylinders have been completely 
exhausted is in general not because of any air that might 
leak inwards, but because of the gases that are given off at the 
anodes when well loaded. In fact, so satisfactory is the 
design that it is possible to maintain quite easily a vacuum 
equal to 0.01 mm. Hg. 


(To be continued.) 
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THE „ELECTRIFICATION OF 
WOOLLEN 


A YORKSHIRE 
MILL. 


electrical 
drive has recently been completed at Messrs. Rouse Bros’. 
Vale Mills, Oakworth, situated in an isolated and interesting 
part of the West Riding of Yorkshire. 

These mills have utilised water power for driving their 
spinning and weaving machinery for upwards of 60 years. 

The electrical equipment is unique, inasmuch as induction 
alternators are used to medic electricity from power 
supplied by the turbines. The use of generators of this type 
does away with complicated synchronising switchgear and 
the skilled attention which it demands. A glance at the main 
switchboard shown in fig. 2 will supply evidence of the 
simplici y for operation purposes. 

e building containing the water wheel was completely 
dried out and made suitable for electrical machinery. 

The new turbine plant (fig. 1) consists of three turbines, 
made by Messrs. Gilbert Gilkes, of Kendal, two taking water 
from the lower level supply and one from the higher. The 
lower level turbines are of the single discharge spiral-casing 
type, and develop 125 and 64 h.p. respectively on a head of 
36 ft. when using 2,300 and 1,200 cu. ft. of water per minute, 
the speed being 498 and 600 r.p.m. The turbines are carried 
on cast iron combination рен and direct-coupled to the 
generators. The high fall turbine is of the double discharge 
twin runner type, and is arranged so that in periods of drought 
the water may be shut off from one runner, thereby enabling 
the other to be operated at a much higher efficiency. This 
turbine is also mounted on a cast iron bed and coupled direct 
to the generator. It is designed to develop 150 h.p. at a 
working head of 80 ft., using 2,000 cu. ft. of water per minute 
and running at 600 r.p.m. 

It is interesting to note that there is no governor gear re- 
quired, as the generators are run in parallel with the supply 
taken from the Keighley Corporation, and as a natural con- 
sequence, the speed is maintained constant. The simple 
manner in which these machines are put on circuit calls for 
special attention. First, the distributor vanes on the turbine 
are opened to allow sufficient water to pass to run the turbine 


е See B.B.C, Review No. 6, 1919. 
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up to approximately, synchronous speed. Secondly, the gene- 
rator is switched direct on to the line, the vanes being opened 
fully out in order to allow the necessary amount of water to 
pass for the generator to develop its full output. This com- 
pletes the operation. ZU Жр | | 
Considerable difficulty was. experienced in arranging the 
1 in suitable. positions without entailing excessive cost 
шс i s 8 
peculiar, angles at which the pipes run. Each turbine drives 


‚Ко. I. - Vmw or HYDRAULIC TURBO-ALTERNATORS. 


an induction type alternator, the outputs of which are 81 kW 
and 43 kW for the low level turbines, and 103 kW for the 
рег level machine 

n addition to the electrical power derived from hydraulic 
power, a certain amount is taken from the mains of the 
Keighley Corporation, this being stepped down from 6,600 
volts to 400 voits, by three 250-kVA transformers, at which 
pressure it is distributed from the main switchboard (fig. 9) 
which controls the alternators. It comprises three alternator, 
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Flo. 2.—Main SWITCHBOARD. 


two transformer, and four feeder panels. Each is equipped 
with an oil switch, energy meter, and so forth, 

All the motors up to and including 60 h.p. are of the 
squirrel cage enclosed ventilated pattern running at 380 r. p. m.; 
above this size they are of the slip ring pattern. All the 60 
h. p., 80 h. p., and 100 h.p. machines are fitted with third 
bearing shaft extension aud are mounted on substantial cast 
iron bedplates. 

The large weaving shed contains upwards of 100 looms 
Six 25. R.. motors situated in the roof drive two shafts each. 
while another. shaft is driven by a Ich. p. machine the 
auto-transtormer starters for these and the other motors in 
the mill being manufactured. by Messrs. George Ellison, of 
Birmingham. й і 


and to publish Ње particulars. 


rini masonry and pen troughs. This accounts for the 


The contract for the electrification of this mill wae carriea 
out by the General Electric Co., Ltd., through its Leeds 
branch. . . a ^ К 

In conclusion, thanks are due to Messrs. Rouse Bros. for 
permission to take the photographs reproduced in this article, 
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THERMAL CHARACTERISTICS OF ELECTRIC 
OVENS AND ` HOT-PLATES. 


By EZER GRIFFITHS, D.Sc., Qe F. K. SCHOFIELD, 


(Abstract of paper read before the INSTITUTION or: ELECTRICAL 
ENGINEERS.) P 


Tus British Engineering Standards Association recently issued 
Standard Specification No. 106, 1920,* for electrically-heated 
cooking ranges. Among other requirements, certain thermal 
tests are prescribed which are based on experimental work 
carried out at the National Physical: Laboratory in 1918. "The 
present paper reviews the prescribed tests so that the reason 
for their selection may be understood. It is concerned with 
hot-plates and cooking stoves solely from the thermal point 
of view, and does not touch on other factors also dealt with 
in the specification. | AE 
For toasting or grilling, a high proportion of radiant energy 
is required, involving the use of bare resister elements at a 
red heat; for intermittent operations the lightly constructed 
plate or oven embodying à minimum amount. of metal has 
obvious advantages, while for continuous operation the heavy 
plate or well-lagged oven is probably most suitable. The 
cooking appliances sent to the N.P.L. included 15 makes of 
hot-plates and eight makes of ovens, and seem to have been 


а representative selection of the various types. 


HOr-PLATRS. 


In testing hot-plates, conditions should correspond closely 
to those prevailing in practice. Ordinary cooking utenails are 
not sutticiently standardised to be used for quantitative tests; 
therefore, metallic disks of the same order of cross-section 
and thermal capacity were used for the purpose, and attempts 
were made to determine the effect of various surface con- 
ditions in the heat-receiving face. Experiments were also 
made with special cast-iron vessels containing oil. 

Except where otherwise stated, the copper disk used was 
supported off the plate by steel pegs, and the surface of the 
disk was oxidised. The following results were obtained during 
the heating up of the plate :— 

Temperature distribution was quite uniform for both the 
open and enclosed types of plate, except where the disk was 
larger than the heat-emitting area. In the latter case the 
outer edge of the disk lagged behind the centre. Copper 


‚ disks of the same thickness but of different diameters were 
. placed over an enclosed hot-plate of larger diameter. The 


watts supplied were approximately the same for the two ex- 
periments, and there is only a very slight difference between 
the rate of temperature rise in the two cases. This implies 
that the disk only absorbs the energy emitted from the area 
actually covered. The uncovered area radiates the heat into 


. Space, and there is but little transverse conduction across the 
, top of the plate. 


When supported off the hot-plate by the steel pegs the 


copper disk is heated primarily by radiation and by air con- 


duction through an air layer. Convection in such a narrow 
horizontal layer would probably be of negligible magnitude. 
Hence the degree of oxidation of the receiving surface would 
exercise а considerable influence on the heat transfer by 
radiation. ш. жын 

Actually the coefficient of emission of an oxidised cast-iron 
plate is about 70 per cent. of that of a black body, while for 
oxidised copper the value 50 per cent. would be of the right 
order, but if the copper surface were cleaned up with emery 
paper its coefficient would probably be less than 10 per cent. 
So that the heat transfer for a given difference of temperature 
would only be one fifth that obtained with the oxidised 
surface. If account is taken of multiple reflections of ene 
between the two surfaces, the effect is to increase considerably 
the heat transfer by radiation. t dus 

Assuming the standard case of both surfaces being oxidised, 
and assuming an air-gap between them, then the heat trans- 
mitted by thermal conduction is greater than that by pure 
radiation. It has been repeatedly observed that the surface 
of the hot-plate was at а red heat (about 600 deg. C.) when 
the copper disk was in the neighbourhood of 300 deg. С 
Radiation is the more important factor in the heat transmis- 
воп under these conditions. | 

In the case of the open spiral types of hot-plates the con- 
ditions are somewhat different; the spirals are running at 8 
steady bright red heat and the fireclay grooves are also аё 8 
fairly high temperature and, since the air-gap is considerably 


° Erec. Rev., Aug. 13th, p. 212, and 27th. p. 263, 1920. 
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increased, it is probable that some convection occurs. Under 
thes circumstances it would be expected that thermal con- 
duction would be relatively unimportant compared with radia- 
tion and convection transfer. iS PES 
Experiments were made with a closed-type plate to illustrate 
the influence of the surface condition of the receiving copper 
disk, and it was found that the-effect of polishing the surface 
is to reduce considerably the rate at which the disk absorbs 
hest. Regarding the effect of metal contact between hot-plate 
and disk, oxidisation does not affect the rate of rise of tem- 
perature, and consequently it may be presumed that the two 
garfaces were in sufficiently intimate contact to prevent 
oxidation of the receiving face of the disk. For other experi- 
ments the copper disk was raised with the three steel pegs; 
the time required to heat up to 200 deg. C. was reduced 
from about 13 to 6 minutes, by placing the surfaces in close 
contact. E 

Some typical results obtained with the copper disk are set 
out in Table I. Efficiencies give the ratio of the heat 
absorbed. by the disk, t.e., the heat capacity of the disk 
multiplied.by the temperature-rise of 100 or 200 deg. C., to the 
energy supplied to the hot-plate during the time interval 
taken by the disk to rise 100 or.200 deg. C. | | 
The results of these experiments bring out two important 
pointe. First, while the inter position of an air-gap by means 
of pegs makes the contact conditions reproducible, it has the 
disadvantage that the conditions are of a different character 
from those in actual practice, and this may operate unfairly 
against the hot-plates with machined surfaces compared with 
the radiant types. Е ee N т И. 
Secondly, the disk has a very small thermal capacity, being 
equivalent to only 0.18 pint of water. 


T TABLE J. | | 

ea 5 Open type Closed. type 
Mean watts 1,065 to 1,400 910 to 1,150 
Time to rise 100? C., min. 4.9 to 5.6 9.0 to 11.1 
Efficiency, per cent. " 10.0 to 12.1 4.8 to 6.4 


Further experiments were made with thick mild steel disks, 
and it was ascertained that the uniformity of the temperature 
over a plane of the disk was quite satisfactory and that. 
therefore, the mean temperature could be obtained by observa- 
tions with à thermometer, which is probably more convenient 
for general use than a thermo-couple. 
The heat capacity of this disk was equal to 1.6 pints of 
water, while a similar copper disk had a rather larger capacity. 
Some typical results obtained with these disks are given in 
Table II. As before, the ''efficiencies " are taken to be the 
ratio of the heat absorbed by the disk to the energy supplied 
to the hot-plate. The efficiency for the complete run to the 
maximum temperature attained by the disk after the energy 
is switched off is greater than the efficiency during heating 
since, for some time after switching off, heat will continue to 
flow into the disk. — СУ m 
"uc TABLE II. | 

Open type ‘Closed type 

"MEC. 1.490 to 1,550 730 to 2.570 

. Time to rise to 200? C., min. .. 24.75 to 25.58 15.33 to 25.92 
Efficiency during heating, per 


cent. шас... 27.0 to 30.3 26.8 to 60.2 


Experiments were made with two cast-iron vessels supplied 
by the British Engineering Standards Association. The bot- 
tom surfaces had been machined up, but were not quite 
true, and cotton-seed oil. was used as the liquid. The time- 
temperature curves for repeat experiments were not as con- 
cordant as those with the disks. This may be due to variable 
thermal..contact between the bowl and the surface of the 
hot-plate, and to some extent to inefficient stirring. Calcula- 
tions of the efficiencies of the hot-plates have been made on 
the basis of the above experiments, and are given in Table III: 
t is assumed that the bowl is at a uniform temperature 
throughout, and that the specific heat of the oil 1s 0.5. 


TABLE III. 
E ! 100° C. rise 
Efficiency open type, per cent. ... 27.4 to 29.8 
Efficiency closed type, per cent. 35.5 to 42.7 


COOKING STOVES. 


The efficiency of an oven should consist in the determination 
of (1) the number of electrical units required to bring the 
temperature of the interior to the maximum within a certain 
period, (2) the energy required to keep it at the minimum 
temperature necessary €or cooking operations. In the first 
Instance thermo-elements of iron-constantan were employed 
With the hot junction formed of very thin sheets of oxidised 
copper foil; the thermometric lag of this form of pyrometer is 
Practically negligible. Ў GM 

n the case of an oven which took 12 minutes to reach a 
temperature of 200 deg. C. from cold, the mercury thermo- 
meter lagged about 20 deg. C. behind the thermo-element, 
and for ап oven taking 40 minutes to reach 900 deg. C. the 
he only 5 deg. C. 

obtain the average temperature of the volume in the 
centre of the oven experiments were made using a hollow 
copper sphere with the two wires of the couple soldered to 


Mean watts 


Full run 


31.8 to 33.4 
45.2 to 53.4 
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the top and bottom hemispheres respectively. The results 
of a comparison with a disk thermo-element showed that. the 
sphere lags behind the disk by about 75 deg. C. in the case 
of an oven taking about 16 minutes to reach a temperature 
of 200 deg. C. This lag could be reduced by making the 
sphere of thinner metal; the indications of the spherical form 
are independent of the orientation. Further experiments were 
made with special mercury thermometers of the nitrogen-filled 
type. It was found that the differences obtained for the 
various sized thermometers commercially obtainable were 
almost negligible compared with the lack: of uniformity in 
the oven. However, to ensure reproducibility the size of 
the thermometer is specified. i : 
-The distribution of temperature differs considerably in the 
different types of ovens according to the distribution of the 
heating units. | 
. No general rules сап be laid down for the distribution of 
temperature, and it would be impracticable to attempt an 
integration to obtain the true mean temperature. It will 
probably suflice for comparative tests to- take the readings 
given by a single thermometer projecting into the centre of 
the oven. | i 7 i 
SEE TABLE IV. 5 „ 
Light avens, air-gap insulation: 570 to 785 watts; kWh per 
cubic foot to raise to 200? C., 0.319 to 0.350. | 
Light oveus, air-gap insulation: 1,210 to 1,990 watts; kWh 
per eubie foot to raise to 200? C., 0.222 tO. C. 585. | 
Heavy ovens, lugged: 2,065. to 2,590 watts; kWh per . cubic 
| foot to raise to 20 G., 0.959 to 0.606. ES 


The procedure in making a test was to run the oven at 
„full heat” to the temperature desired and then to reduce 
to thé medium or low heat by means of the switches provided 
with the oven. This corresponds more closely to what occurs 
in practice than the determination of the energy necessary 
for а series of equilibrium temperatures. The data obtained 
are summarised in Table IV. The lagged ovens, usually of 
heavy construction, require from 1 to 14 units to raise the 
temperature to 20 deg. C., but are very eflicient when 
Working at a steady temperature if account is taken of the 
cubic capacity in relation to watt supply. Most of the ovens 
tend to remain at à very steady temperature when switched 


on to medium heat. 
THERMAL INSULATION OF OVENS. 


- The thermal efficiency of an oven depends largely on the 
provision of suitable insulation. ‘Taking a freely exposed 
vertical surface as being, on the whole, most typical of oven 
walls; the curves connecting convection loss and temperature 
difference illustrate the importance of employing surfaces 
of low radiating and absorbing power. Thus for a tempera- 
ture excess of 100 deg. C. above the surroundings, the heat 
loss of a surface with a 10 per cent. coctlicient will be only 
about one-half of that of a black body. To give some idea 
of the range of coefticients for common materials the following 
rough values may be given. Paints * of all colours and sur- 
faces (from matt to enamel) 80 to 90 per cent., oxidised metal 
surfaces 50 to 90 per cent., dull metal surfaces 20 to 40 per 
cent., polished metal surfaces 3 to 10 per cent. It is out 
of the question to use highly polished metal surfaces in oven 
construction, but the use of clean unoxidisable surfaces often 
adds considerably to the efficiency. In the case of ovens with 
thin solid walls (generally metal), the heat loss will be 
governed entirely by the surface "resistance," but in the 
case of an oven with a double metal wall with air— 
gap the heat loss can be shown to be rather less than one- 
half of that of the single wall, for the convection loss between 
two parallel faces boxed ш” at the top and bottom is con- 
siderably smaller than for a plate with free access of air and 
the same temperature difference. 

Regarding ovens with two metal walls and insulating mate- 
rial between them, z being the thickness of the insulating 
material, if e=2 cm. the heat loss will be about the same as for 
the double-walled oven with air-gap. If, however, ж=д em., 
it will be a little more than one-half of that of the double- 
walled oven with air-gap. | 

The above nlustrations give some idea of the factors affect. 
ing the transference of heat through oven walls when the 
steady state has been reached, such as in an oven run con- 
tinuously. But tliis is not often the case in practice. It is 


more common for an oven to be switched on when cold, 


used for some cooking operation, and then allowed to cool 
again. In these circumstances the heavily lagged even, 
although more efficient in continuous running, may be at 
a disadvantage. Its greater heat capacity will cause energy 
to be wasted in heating up the mass, and it will take a longer 
time to reach its maximum temperature. Temperature curves 
for the air in the oven, and for the interior and exterior walls 
show that while the air and internal wall reach their maxima 
in less than 50 minutes, the exterior wall took over 100 minutes 
to reach its steady condition. This means that, for the last- 
mentioned period, energy is still being absorbed in heating 
the walls of the oven. The curve obtained when heating up 
the oven and determining the watts required to keep it steadv 
at a series of ascending temperatures, and the curve obtained 
for a series of descending temperatures differ, because for tbe 


* A metallic paint such as aluminium paint is an exception, 
having a coefficient of about 50 per cent. 
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ascending part of the cycle, heat is flowing into the walls 


when the air in the oven is kept constant, and vice versa for 
the descending part. 


DiscussioN IN LONDON. 


Mr. J. W. ВЕАОСНАМР, who opened the discussion, which 
was not intended to be confined to the subject dealt with in 
the paper, but to cover electrical appliances for domestic 
purposes generally, thought the paper would be a very useful 
one for reference purposes. The efficiencies of the various 
types of appliances did not differ very materially.; efficiency 
really depended upon the operator, that was, on the size of 
cooking utensil used and on the art with which the switches 
were manipulated. Under present conditions the switches 
provided were not used to anything like the extent or manner 
in which they were intended to be used. The need for de- 
monstration was, therefore, very evident, and until users 
had been taught how to use electrical appliances properly 
the best results would not be achieved. It should also be 
remembered that the use of the oven for roasting and baking 
was a small fraction of the total cooking operation which 
was carried out by means of hot-plates, &c. In that con- 
nection, the speaker did not think the last had been heard 
of immersion heaters. Such heaters when constructed of 
the proper shape to be easily cleaned would be found to be 
exceedingly useful and efficient devices. The paper had proved 
to be very useful to him, and he was sure it would be equally 
. useful to manufacturers of electric heating and cooking ap- 

paratus. 

Mr. Н. Н. Berry characterised the excellent work described 
by the authors as unique; the paper was a record of facts. 
Nevertheless there were other equally important facts to be 
considered which he regretted had been omitted. He then 
proceeded to outline his well-known system of maintaining a 
constant temperaure (equally applicable to the heating of 
rooms, water, ovens, hot-plates, &c.) by means of one fire 
burning a cheap fuel, and " topping up’’ by means of elec- 
tricity to any higher temperature as and when required. The 
complaint that central heating caused houses to become 
'" stuffy " and oppressive was justified, because the constant 
temperature maintained by such systems was usually much 
higher than was necessary. 

г. W. A. GiLLoTT criticised the tests outlined by the 
authors on the ground that they did not represent 
the true conditions obtaining in the domestic use of 
the appliances. He thought their first aim should be 
to standardise nomenclature; for example, a hot-plate ” 
was really a boiling plate, and what was termed a 
‘cooking range was no more than an oven. The 
tests had been carried out from a laboratory standpoint, 
and they had no commercial value. Why could not the testa 
have been made under ordinary domestic conditions? In his 
opinion & better line on which to work would be to show 
that a device could be relied upon to do a certain amount of 
work in a definite time. Special utensils were now obtainable 
for use with electrical cooking devices, and it should be 
remembered that the object was not to heat a surface 
uniformly or otherwise, but to cook the contents of the vessel. 
With regard to ovens, no indication was given in the paper 
of which was the best type of heating element to use; his 
opinion was that the elements should be placed on the sides 
of the oven, they should be very robust, and unaffected by 
extreme temperatures. In designing an oven the first con- 
sideration should be rapidity of heating up to cooking tem- 
perature. 

Mr. W. R. Cooper confessed that he had failed to under- 
stand the true meaning of the figures for efliciency which the 
authors had given. The methods adopted for the tests were 
condemned by the results which had been obtained, which 
contradicted each other. He was not in favour of the use 
of disks standing on pegs because the laver of air thus intro- 
duced between the disk and the hot-plate would alter the 
conditions. It would be preferable to place the disk in direct 
contact with the hot plate, but it was of very little use 
attempting to work to any great accuracy in such tests. The 
use of oil would alter the conditions because it would result 
in too high a temperature being reached, and the best method 
to adopt would probably be to use an ordinary cooking vessel 
and boil in it a definite quantity of water. 

Mr. H. T. Harrison protested against the criticism which 
had been made as he thought the paper contained useful data 
and would be a valuable one for reference purposes. At the 
same time the authors had made several assumptions which 
they had no right to make. For instance, the shape of the 
ordinary vertical oven, which took as its model the gas-heated 
oven, was quite wrong; the correet shape was one in which 
the breadth and width were large compared with the height. 
Moreover, why were ovens always constructed of a material 
which conducted the heat away and then lagged in order to 
retain a portion of the heat? He had used for many years 
an oven in the construction of which no metal whatever had 
been used. Another point to be remembered was that in manv 
establishments the same cooking vessels were used for cooking 
by coal fire, gas, or electricity, and such utensils were usually 
not merely oxidised, but actually coated with a thick deposit 
of carbon. The need for instruction in the proper use of 
electrical domestic devices was apparent; and it should alwavs 
be remembered that the electrical method should not be 


advocated on economical grounds, but on account of its clean- 
liness and convenience. Ж | 

Mr. P. Соор critcised the use of the word efficiency by 
the authors, and thought that a better idea of their meaning 
would have been conveyed if they had used some other term. 
It was a matter of the greatest difficulty to devise tests wnich 
could be repeated with accuracy; he had seen much of the 
work in progress at the N.P.L., and many of the results which 
had been boiled down into the paper, and he congratulated 
the authors on their achievement. The future development 
of the application of electricity to domestic purposes would 
depend largely on standardisation; interchangeability of such 
things as wall plugs, &c., although small in themselves, would 
exercise considerable influence and their standardisation would 
be very helpful. What they wanted was apparatus, together 
with accessories and component parts, which was interchange- 
able and capable of being moved from room to room, or house 
to house, as was the case with gas-heated devices. 

Prof. E. W. MARCHANT said that some of the points he had 
intended to raise had been covered by Mr. Cooper's remarks. 
He criticised the use of the word efficiency, and described 
the tests as unfavourable ones, but thought the apparatus was 
not actually as bad as would appear from the authors’ results. 
He had caused some tests to be made by his students by 
boiling an ordinary kettle on an electric hot-plate, and they 
had found that with a kettle having a clean bottom and one- 
quarter full of water, the efficiency was 40 per cent., and 
when full 52 per cent. When the bottom of the kettle was 
candle blacked the efficiencies were respectively 32 and 40 
per cent. Surely they could devise tests and present the 
results in such à manner as would give a clearer indication 
of what the apparatus was really capable of doing than had 
been done in the paper? 

Mr. С. G. NoBBS, speaking as а manufacturer, explained 
that most tests relating to heating and cooking devices were 
very indefinite, but the authors had given them figures which 
could be trusted, because they knew exactly how those results 
had been obtained. Immersion heaters were the best means 
of heating water electrically; the air temperature within an 
oven was very variable, and he thought that if during the 
tests а bulk equal to the object to be cooked had been placed 
inside the ovens the results obtained would have been very 
different. | 

Mr. А. F. Berry pointed out that it was very difficult to 
determine what the efficiency of a particular oven was; the 
objects to be cooked in an oven varied greatly, and there 
were a whole lot of cross elements that had to be considered. 
Considering the complexity of the subject he thought the 
authors had tackled it valiantly. 

Prof. J. T. MacGrecor-Mokrris pleaded for instruction to 
be given on the proper use of domestic electrical appliances; 
printed instructions were of little use, they were rarely read 
and still more rarely remembered. Turned cast-iron utensils 


were undesirable because they soon got into bad condition, 


and an essential point about electric cooking was reliability. 
He had used electricity for that purpose for 15 years, and had 
found that the cost of element renewals was a serious item; 
if he had not been an electrical engineer he would have aban- 
doned electric cooking long ago. Little details which might 


appear of no consequence to an electrician were really very 


serious in the eyes of the user who knew nothing about elec- 
tricity, and it was just those details that needed improve- 
ment and on which the future of the whole subject would 
depend. : 

Mr. E. T. №плламѕ was of the opinion that the problem 
had been considered too much from the engineer's point of 
view; om the other hand, the housewife looked at the 
bill. It was of little use to rely on cooks and housemaids 
to manipulate the switches properly, and the only remedy 
would be the incorporation of a simple form of thermal 
switch in the oven. Such a device would go a long way 
towards satisfying the housewife's point of view. Undoubtedly 
the best form of propaganda was to install the device in the 
house, and after demonstrating how it should be used, the 
housewife should be allowed to use it herself for a period. 
If that method were tried he was sure the device would be 
retained in every case. He favoured some form of central 
heating by which the temperature could be '' topped ир” as 
outlined by Mr. Berry. During the spring and autumn some 
artificial heating was often required in the morning and even- 
ing, but not during the day time, and under those conditions 
те radiators were most suitable and cheaper than coal 
ires. 
| А speaker, whose name was missed, explained that in an 
‘all electric home three-quarters of the electricity con- 
sumed would be used in heating water. Under those con- 
ditions the cost would be prohibitive, and the whole problem. 
therefore, rested upon the development of some form of cheap 
and efficient water heater. 

Dr. E. GrirFirHs, in briefly replying to the discussion, 
pointed out that the disks used in the experiments bad 3 
thermal capacity equal to a certain quantity of water; the 
conditions, therefore, were easily comparable. Immersion 
eaters were excellent for heating water and otber liquids, 
but they had been set a definite task, and the results ob- 
tained were set out in the paper. They always did what they 
were asked to do to the best of their ability, and if they were 


asked to elaborate the investigation they would have much 
pleasure in rendering assistance. l 
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NEW ELECTRICAL DEVICES, FITTINGS AND PLANT. 


Readers are invited to submit particulars of naw or improved devices and apparatus, which will be published 
| if considered of sufficient interest. 


A British Washing Machine. 


Electric washing machines that have hitherto come to our 
notice depend upon the effect obtained by enclosing the articles 
to be washed either in a cylindrical container which rotates 
in water, or in a circular container fitted with a revolving or 
oscillating dolly which rubs the clothes. | ! 

Messrs. NAPIER-KIMBER, LTD., 109, Great Portland Street, 
W. 1, have produced a washer (fig. 1) in which the washing 
effect is obtained by enclosing the articles to be washed in a 
container to which a vertical reciprocating motion is imparted 
with a freqtieney of 30 to 50 complete oscillations per minute, 
the sides of the container being so designed as to ensure a 
rapid and forcible flow of water in and out of the container, 
and therefore through the articles at each oscillation. 

The container, which is rectangular in shape, is suspended 
at the ends of two arms which are attached at their other 
ends to a rocking shaft. This shaft is mounted near the top, 
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Fig. 1.—Тнь NAPIER-KIMBER ELECTRIC. WASHER. 


and at one side of the rectangular tank projects two inches. А 
lever is attached to one end of the overhang, and at the other 
end to a connecting rod which runs on a crank pin attached 
through a dog clutch to the low speed shaft of an electrically- 
iven worm gear. А wringer is mounted on one side 
of the tank and driven from the same shaft as the washing 
mechanism. А dog clutch is provided here also so that it is 
possible either to run the washer or the wringer separately 
or both together, as may be desired. | 
The wringer is driven by means of a round belt, the tension 
of which can be adjusted so that it will slip at a load below 
that which involves an overload on the motor, and the belt 
tightening arrangement consists of a pair of jockey pulleys 
mounted on the end of a pivoted arm, the pivot end of which 
is capable of revolution about the same axis as the driving 
pulley on the main low-speed shaft. It is thus possible to 
obtain a vertical belt drive to the wringer, while at the same 
time keeping the whole of the vital portions of the mechanism 
underneath the tank, and thus avoiding the risk of splashing. 
Apart from a main double-pole switch and. fuse controlling 
the motor itself the control of the machine is effected by 
Bowden wire mechanisms operating on the washer and 


wringer clutches respectively. The machine is of British manu- 
facture throughout. | 


A Novel Bowl Clip. 


The usual method of suspending bowl fittings in lighting 
installations is by means of a ring into which the bowl drops. 
This, of course, necessitates a stock of rings of various sizes, 
and probably a different size for each bowl. An extremely 
simple but at the same time efficient device to supplant this 


Fic. 2.— THE LevaHook " Сыр. 


method of suspension has been produced by MESSRS. HENRY G. 
RICHARDSON & Sons, flint glass manufacturers, Wordsley, near 
Stourbridge. This is the small combined hook and clip illus- 
trated in fig. 9. The ''Levahook," as 16 is aptly named. 
consists of a bent lever of cast brass, the top part of which 
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Fia. 3.—APPLICATION OF CLIPS. 


it hooked for the reception of a chain while the other end 
fits against the inside of the bowl. The rim of the bowl is 
then held by the pivoted hook seen in the illustration, and 
the weight of the bowl keeps the fitting closed. It will be 
seen that the greater the weight of the bowl, the more effec- 
tively is it held by the fitting. Any size or shape of bowl can 
be fitted with this clip. A patent is being applied for. Fig. 3 
shows the fitting applied to a suspended bowl. 
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NEW PATENTS APPLIED FOR, 1921. 
(NOT YET PUBLISHED.) 


expressiy for thie journal by Masses. Sarrow-Jowss, O'DsıL лир 
8, Chartered Patent Agents, 885, Higb Holborn, Londoo, W.C. 1. 


3,467. '' Electric switches." C. Hyland. January 28th. 
dui - “Adaptors for electric lighting, &c., circuits.“ F. Young. January 
t 


3.473. Blocks for securing ceiling-roses, electric light switches, gas 
brackets, &c., to walls and ceiungs." G. H. Easter. January 28th, 

3,474. Electrical heaters." J. R. Quain. January 28th. 

3,480. '' Method of cleaning sparking plugs." J. Chabrolle. January 28th. 
(France, January 29th, 1920.) 

3,482. * Joints for electric conductors." W. C. Bailey and London Electric 
Supply Corporation, Ltd. January 28th. 

3.483. Sound receivers." Signal Ges. January 28th. (Germany, Octo- 
ber 16th, 1920.) 

3.489. Electrical instantaneous water-heater." E. Caselli and E. C. R. 
Marks (Caselli). January 28th. 

3,492. Arrangement for doubling number of periods in electro-dynamo 
vibrating devices for sound transmitters, &c.“ W. Kunze. January 28th. 

3,9327. '' Delay-action devices employing thermionic valves.“ N. Lea and 
Radio Communication Co., Ltd. January 29th. 

3.528. Electro-plating barrels, dipping baskets, &c.“ F. R. Tubbs. Janu- 


ary 29th. 
3,534. Electric head-lights for vehicles.“ 
29th. (Germany, November 26th, 1920.) 
3,535. ''Relay for amplification of electrical energy." D. H. Fehr. Janu- 
ary 29th. 


3,540. '' Apparatus for recording telephone calls." A. D. Ickringill. Janu- 
ary 29th. 

3,576. '' Automatic variable resistance with single rheostat for printing 
5 negatives. L. Lobel. January 29th. (France, February 3rd, 
1920. 

3,577. Incandescent electric lamps, and methods of manufacturing same.“ 
British Thomson-Houston Co., Ltd. (General Electric Co.) and General Elec. 
tric Co. January 29th. 

3.578. Means for making and breaking electric circuits." F. M. Brown 
and A. E. Davies. January 29th. 

3,596/7. '' Motor vehicle lamps.” W. H. Eggington & H. Lucas. Janu- 
ary 29th. 

4,610. Automatic variable resistance with single rheostat for printing 
kinematographic negatives." I.. Lobel. January 29th. (France, September 
27 th, 1920.) 

3.266. Illuminating systems for vehicles." S. V. Gramlich. January 26th. 

8,268. Sound amplifier.” W. F. Smith. January 26th. 

3.275. Brakes for cableways." S. A. Rogers. January 96th. 

3,618. '' Combined electric starting, lighting, ignition, and warming system 
for motor cars, &c." К. Н. Playfoot. January 3lst. 
ae '* Electric rectifying device." A. Day and J. C. Robertson. January 

st. 

3,647. Instrument for conveving sound to the deaf." A. L. J. Belasco. 
January 31м. 

3,048. '' Adjustable anti-vibrator for electric lamps.” 


R. Bosch Akt.-Ges. 


January 


H. Clayton. Janu- 


3,085. *'' Brush-holders for dynamo electric machines." E. H. H. Hassler. 

January 3lst. 

3.677. Automatic electric. switches." H. W. F. Ireland, H. Lucas, and 
О. Lucas. January 31st. 

3,678. ‘Sparking plugs." T. J. Puplett. January 3st. 

3,683. '' Magneto-ignition apparatus for internal combustion engines.“ 
Scintilla. January 3lst. (Switzerland, February 4th, 1920.) 

3,685. '' Electric furnace regulators." — British. Thomson-Houston Co., Ltd. 
(General Electric Co.) and General Electric Co. January 31st. 

3.693. Telegraph and telephone systems," I. Hortix. January 314. 
3,099. '' Means for recording telephone calls.“ A. W. Wood. January 
3,704. ‘ Process of carrying out to the limit incompletely proceeding reac- 

tions.“ Н. Arnold and T. Goldschmidt: Akt. Ces. January ЗІМ. (Germany, 

February 7th, 1920.) 

3,709. Wireless telegraph calling or alarm devices.” 
January Ilst. 

3,718. Spark plugs." P. J. Donavan. January 3lst. 

3.720. Electric fly switches.” A. J. ВопеПа. January 31st. 

3,733. '' Machine for taking soundings from submarines, &c." C. L 
Cockin. February Ist. 

3.734. Device for testing sparking plugs." F. 
Jennison. February Ist. 

3.739. '' Means for coupling electric. cables, &c.“ G. Andrew and F. H. 
Wilkinson. February lst. 

3,744. ‘Gripping device for electric lamp holders, &c." J. Ashworth. 
February Ist. 

3.771. Apparatus for indicating and recording speed and number of 
movements of mechantsm, applicable also as distance indicator for road 
vehicles.“ G. J. Gibbs. February Ist. 

3.777. Automatic, &c., telephone systems.“ W. Aitken. February Ist. 

3,002. ‘ Manufacture of commutators of dynamo electric machinery, &c.“ 
L. Neal. February Ist. 

3,805. “ Head: lamps for vehicles, &c."" Н. C. Gibson. February Ist. 

3.800. Electric generating plants or systems.“ Cutler-Hammer Manu- 
facturing Co. and Igranie Electric Co., Lid. (Cutler. Hammer Manufacturing 
Co.). February Ist. 

3,810. Alternating current commutator motors," British Thomson-Houston 
Co., Ltd. (General Electric. Co.) and General Electric Co. February Ist. 

3,820. '' Electrical heating of buildings, &c.'" J. R. Bayley, K. G. Maxwell 
end Metropolitan-Vickers Electrical Co., Ltd. February Ist. 

3,829. “ Electric starters, for internal combustion engines.” E. R. Elliston. 
February Ist. 


3,831, '' Means for obtaining electricity from the atmosphere." H. Gough- 
Turner. February lst. 


3.634. " Terminal plate for electrical and engincering purposes." J. Laird. 
February 1st. 

З.К. “Sparking plug." C. A. West. February 2nd. 

3,561. * Burglar alarms," N. Reeves. February 2nd, 

3,863. ''Cab signal for railway trains," L. W. Madge. February 9nd. 

3,567. " Controlling, starting, &c.. apparatus for electric generators and/or 
motors," T. H. M. Swinburne. Februay 2nd. 

3.4. Electrically operated machines foc 
&c." R. M. Tavlor. February 2nd. 

3,892. '' Combined electric plugs or holders and circuit breaking devices.” 
L. Poncet. February 2nd. ` 
3,906. ‘Submersible electrical machinery." E. I., W. 
2nd. 

3.907. Travelling platform for termini of electric 
C. К. Thompson. February 2nd. 

3,909, “ Telephone repeaters." Western Electric Co., Ltd. 
tric Co., Inc.). February 2nd. 

3,916. *'Electric switches.“ 
Saunders. February 2nd. 


3.919. Electric liquid heaters." Festa Akt.-Ges. February 9nd. (Ger- 
many, February 1llth, 1920.) j 


3.927. '* Electro-mechanically controlled telephone svstem.” F. Aldend 
and H. Baron (Aldendorff), February And. endorff 
JB. Electric. switches," British Thomson-Hou«ton. Co., Ltd. (General 
Electric Co.) and General Electric Co. February 9nd. (Genera 
3.932. “ Electric arc welding," International Welding Engineering Cor. 


poration, A. E. White (International Welding Engineering Corporation), Feb. 
ruary 2nd. 


T. D. Parkin. 


Greenhalgh and J. J. 


riveting, pressing, stamping, 


Byrne. February 
tramway systems.” 
(Western Elec- 


A. H. Cornish, Petters, Ltd. and H. S. 


3.946. Sparking plugs." J. C. Milne. February 2nd. 

3,962. '' Portable electric hand lamps." G. W. Richards. February 9nd. 

4,019. '' Magnetically operated device for indicating or controlling changes 
of level, &с." R. H. Barbour and Electrical Apparatus Co., Lid. February 


4,044. ''Arc lamp carbon holders." W. van den Broeck. February 8rd, 

4.045. Means for indicating direction to aircraft during fog.” J. T. 
Babington. February 3rd. 

4.055. Portable accumulators." J. W. Cook. February 3rd. 

4,057. '' Electric switches." C. L. Arnold and C. R. Belling. February 
4.058. R. days. amplifiers, and high-frequency signalling receiving appara- 

" Dp. R. Coursey and Н. S. Pocock. February 3rd. 

4,0062. '' Electric motors, &c." J. V. Brittain and F. E. Harris. February 

4,068, ''Semi-direct electric light fittings." S. D. White and F. Win. 
stanley. February 3rd. 

4,089. ‘Sparking plugs." A. H. Fynn. February 3rd, 

4,091. ‘ Electron discharge apparatus. General Electric Co., Ltd., and C. F. 
Trippe. February 3rd. 

4.093. Charging Hoppers for electric furnaces.” E. E. D. Edlundh, 
E. C. Beck-Friis, and C. I. Thorssell. February Ard. 

4.118 / 9. Electric transformers." O. Imray (Pittsburgh Transformer Co.) 
and Pittsburgh Transformer Co. February 3rd. 

4.120. Electric plug switches, switch fuses, &c.“ II. F. Shanahan. 
February 3rd. 

4,121. ''Thermionic valves for wireless telegraphy and telephony." В. 
Hodgson,, S. R. Mallard, L. G. Preston, and G. Shearing. February 3rd. 

4,131. *' Anti-dazzle device for electric motor lamps." N. Kemp and W. II. 

February 4th. 


4.156. Electric thermostats." E. P. Barfield and L. W. Wild, February 


4.157. Signalling.” W. H. Crabb. February 4th. 

4.169. Dead cable indicator.“ H. McCrudden. February 4th. 

4.177. Motor head-lights, and electric lamps therefor. A. B. Gibbons. 
February 4th. 

4.178. Registering telephone calls." E. II. Kinnard. February 4th, 
4.179. Talking machines, &c." C. J. Barnett. February 4th. 

4.180. Telephonic apparatus.“ II. Edmunds. February 4th. 


PUBLISHED SPECIFICATIONS, 


The aumbers in parentheses are those under which the speeifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


1914. 

8,327. ''Control apparatus for multiple-speed gear.” 
Tramways & Carriage Co., Ltd. April 2nd, 1914^ 
17.036. Electric gasfilled glow discharge lamps.“ July 18th, 
1913. 


17,646. *' Electric ках] glow discharge lamps." Lederer. july 5th, 
1913. (Addition to 17,036, 1914.) 


Payne and Bristol 


Lederer. 


1916. 


16.600. Speed regulation of cleetric induction motors," British. Thomson. 
Houston Co., Ltd. (General Electric Co.). November 20th, 1916. (156,813.) 


1917. 


16.855. Automatic and distant control of aireraft or other dirigible bodies.“ 
J. H. Hammond. November lth, 1917. (106,818.) 


1919. 


14.327. “ Railway signalling and collision prevention apparatus." W. 
Wright, B. Weiss. P. A. Connolly, W. O. J. Philips, and L. Langford. 
June Stn, 1919. (156,830. 

14,476. '' Thermostats." J. E. Gee. June Gth. 1919. (156,831.) 

16,232. © Electric welding." L. J. Steele, H. Martin, and A. E. McCarthy. 
June 27th, 1919.  (156,8346.) 

17,821. '' Method for the heating of material ос the performance of 
chemical processes in electrical furnaces, together with apparatus intended 
therefor." Aktiebolaget Kvafveindustri, April Ith, 1919. (141,656.) 

22.725. Electric heating device applicable for use in connection with 
cooking utensils and the like.!“ S. L. R. Price. September 16th, 1919. 


Alternating current dynamo electric machines.“ Britich Thomson- 
Houston Co., Ltd., and H. W. Taylor. October 2nd, 1919. (156.868.) 
Transmitting apparatus for use in wireless telegraphy and tele- 

phony.” J. B. Bolitho. October 6th, 1919. (156,876.) 

24.724. Electrical seam welding machines., E, Schroder. 
1918. (133,700.) 

26.126. '' Lift-gate switches and locks." Igranic Electric Co., Ltd., and 
A. Н. Mackley. October 24th, 1919. (156,936) 

26,542. '' Portable magneto meter.” T. L. Galloway. October 29th, 1919. 
(156,944.) 

26.611. Electric meters.“ G. А. Cheetham and Metropolitan-Vickers Elec- 
trical Co., Ltd. October 29th, 1919. (156,945.) 

27,086. '' Electric bells." J. €. Wrighton and Edison Swan Electric Co., 
Ltd. November 4th, 1919. (156,953) 

27,930. '' Mine exploding devices.“ 
(143,48R.) 

28,088. © Devices for exploding mines.“ 
1919. (Addition to 143.488.) (156,961.) 


May 30th, 


R. Barthelemy. May 19th, 1919. 


R. Barthelemy. November 12th, 


1920. 


2.504. Process and apparatus for the electrical transference of designs in 
the textile arts.“ E. C. R. Marks (Oesterreichische Siemens-Schuckertwerke 
and Regal-Patente. Ges. January 24th, 1920. ((156,995.) 


4.676. '' Electric lamp mountings.” L. T. Dixon. February 16th, 1920. 
(157,000.) 


7.542. Switch and fuse contacts." J. F. Watson and Callender's Cable 
and Construction Co., Ltd. March 13th, 1920. (157,011.) 
9, 1. ** Process of improving the magnetic qualities of magnetisable mate- 
nl. Metropolitan. Vickers Electrical Co., Ltd. April 4th, 1919. (141,48) 
9.686. „ Electric furnaces." E. Assie. August 9th, 1917. (141.352.) 
12.003. „ Telephone systems.“ Western Electric Co., Ltd. May 215, 
1919. (143. 498.) 
12.137. ''Stiffeners or strengthenings for wooden posts, poles, and similar 


objects which are buried in the ground and liable to become defective." E. 
Schultz. October 10th, 1919. (152,629) 


14,072. '' Rectification of high-tension generating currents.“ Soc. Anon. 
ue ud. H. Pilon. April 9th, 1919. (143.929) 

5./27. Telephone transmitter." Western Electric Co, Ltd. June 22nd. 
1914. (144.699) | | 


19.849. Electric arc lamps for searchlights or projectors." Siemens. Schu- 
ckertwerke Ges. April 3rd, 1917. (147,904) 


23,552. '* Arc lamps." P. R. Jackson (Sperry Gyroscope Co). July llth 
1919. (Divided application оп 152,411.) (157.039) OR p E 
1 qo н кш incandescent arc devices," British Thomson-Houston Co., 
Ang зепега Пес Со), March 4th, 1918. 17 cati on 
о ар нче ну Uds н шы appease 
25.248. “ Electric contact devices." С. C. Farmer. December 10th, 1919. 
155.200 


26.085. Electrical regulator stems. 


м itan-Vi Electrical 
Co., Ltd. October 9nd, 1919. (151.999.) etropolitan-Vickers r 
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COSTS—CAPITAL AND LABOUR. 


Dunixo the past few years an increasing amount of 
attention has been given to the question of costing in 
engineering works. It may not seem a very profound 
remark to suggest that this is an important matter, vet 
i is an astonishing fact that many firms have not 
regarded it altogether in that way. Too often was the 
costing department, so-called, left to the tender mercies 
of a clerk, whose sole qualification for the post was that 
he was good at figures. The circumstances.of the past 
SIX 


years have opened our eyes to our short- 
comings in this respect, and the establishment 


а few years ago of the Institute of Cost and 
Works Accountants was an important step in tlie 
direction of creating a new branch of skilled per- 
sons known as works accountants, whose function is a 
quite separate one from that of the accountant who 
comes in once or twice a vear and audits the books. 

The works accountant, as а moment's reflection will 
suggest, should come next in importance to the man- 
aging director and the works manager, and should be in 
daily consultation with them. Only in that way can the 
management keep а check on its costs, and endeavour to 
hold its own with its competitors. It is necessary at 
the same time that the works accountant should have 
a thorough training in costing accountancy, and one 
of the first steps taken by the Institute of Cost and 


Works Accountants was to institute an examination 
scheme. Thus membership of the Institute can be relied 


upon by employers as signifving that such a man ap- 
plying for a post has at least some qualification. 

Such detailed attention has been given to costing 
generally now that a stage has been reached when 
the question of standardisation of systems of costing 
is being seriously discussed. As a matter of fact, 
in the printing trade, a standard system has been 
evolved which, it is said, can be adapted to a firm 
employing 2,000 workmen, or to one emploving 20 
workmen. However that may be, it is highly pro- 
Dable that greater difficulty would be experienced in 
the engineering trades, although there does not seent 
to be any reason why standardised methods should 
not be worked out for special branches. The accurate 
allocation of overhead charges seems to be the шаш 
difficulty, and here, of course, the particular conditions 
in the firm, including the up-to-dateness of the equip- 
ment or otherwise, have an important bearing. Lor 
ordinary rough works purposes, it is perhaps accurate 
enough to cost with a flat percentage for overhead 
charges. but it must, of course, be elaborated when 
questions of improved methods of working are under 
consideration. Indeed, the possible ramifications of a 
costing system become greater and greater the more 
they are considered, but a word of caution is necessary 
against over-elaboration, because a point ean be reached 
When the cost of a costing system will outweigh the 
supposed advantages. Nevertheless, in a works of any 
magnitude, some detail is necessary, but the amount 
depends upon circumstances, -and this brings out the 
importance of common sense on the part of the works 
accountant. Thus it is apparent that the cost account- 
ant should be not а mere supervisor of clerks, but a man 
of initiative, who can place before his employers figures 
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and logic which, among other things, have a direct 
bearing on the relations between the employer and the 
workmen. 

Indeed, this aspect of the importance of costing is by 
no means its least. A case in point is that in which 
a firm found itself undercut by a competitor. The 
piece-work' rates were reduced as the result of a close 
investigation of the costs, and in order to convince the 
workers of the facts, not only were the firm's own costs 
placed before the workers, but also invoices for similar 
goods actually oought from other makers at lower prices. 
The result was that the reduction in piece rates was 
agreed to. А 

It will thus be seen how a competent cost accountant 
is really the pivot of the whole scheme of management, 
although it is not at all certain even now that when he 
can show the works manager he is wrong, his advice 
1з always taken. Then there is the question of the rela- 
tions between the costing and selling departments, which 
must be of the closest possible character. In many 
of our large engineering works, of course, the signifi- 
cance of all these matters is recognised, but there are 
far too many instances where old-fashioned methods are 
still in vogue. These are having the effect not only of 
causing prices to remain high in some instances, be- 
cause with a judicious rearrangement of costing the 
price could perhaps be lowered, but also this policy may 
easily, and in fact has been known to, act in the op- 
posite direction. Particular items have been sold actu- 
ally at & loss, and the fact has only been found out 
when an accurate eosting system has been introduced. 

A discussion of this aspect of works management serves 
to throw a special light upon the real importance of 
the administrative staffs, which has been rather over- 
shadowed in the many controversies between what is 
called capital and labour. The fact is that the adminis- 
trative staff is a vital link between the employers and 
the wage-earning staff, yet it has been seriously neg- 
lected in the consideration given to it under the changed 
conditions of the present time. 
administrative staff was well shown when the Italian 
workmen, who seized the engineering works last year, 
found themselves helpless because the technical and ad- 
ministrative staffs did not fall into line with them. 
This all goes to prove that the psychology of industry 
is not merely an adjustment of the differences between 
employers and the rank and file of the workmen, because 
both would, во to speak, be lost without the connecting 
link formed by the administrative staff. 


— d — 


THE nevensity for new methods to 


Industrial meet our present new industrial era is 
Reorganisation admitted on all sides, and chief amongst 
in Individual these is the question of increasing co- 

Works. 


operation between labour and capital. 
The precise problem for most industries 
is to get some effective machinery inside individual 
works to attain this end. 

We have received a very interesting communication 
from the Commonwealth Edison Co. which bears on this 
subject. It appears that this company is solving the 
problem by establishing au Industrial Relations De- 
partment,” with a duly appointed manager at the head 
or affairs. This department is charged with everything 
which deals with the well-being of the emploves, and 
especially with the harmonious relations between 
emploves and the management. One of the first 
matters which this department has taken in hand ix 
the employés! representation plan.“. This “ plan’ 
js practically an analogue of a Works Committee, 
being composed of two sides, one representative of 
the employes, and the other of the employers. The fact 
that the president of the Edison Co., Mr. Samuel Insull, 
is adopting an industrial method of this kind for his 
own company should carry with it a very strong recom- 
mendation for the establishment of works committees 
in the electricity supply industry in this country. Up to 
the present, works committees are the only part of the 


How essential is the | 


* 


Whitley scheme not vet adopted, but the National 
Council is dealing with this matter at the present 
moment, and it is hoped that it will shortly issue 
very strong recommendations that works committees 
should be set up in all the undertakings in the country. 

In this connection it is interesting to note the very 
strong recommendation which Sir Lynden Macassey ex- 
pressed in his recent address on '' Present-Day Indus- 
trial Psychology." He contended that it was vital for 
the future of industry to recreate the interest of the 
individual workman in his work, an interest which 
had languished due to mass production; that the only 
remedy for this decay of interest was for capital to 
ensure that both the administrative staff and the wages 


staff could acquire a wider interest in the prosperity 
_of the works in which they were emploved and of the 
.indüstry of which the works formed part; 


; that works 


.counéils, provided they had adequate powers, were in- 


fallible means to the creation of such a stimulus. The 


foregoing is, of course, only one of the many identical 


recommendations from leaders in industry on the em- 
ployers’ side (among the most sagacious of whom there 
seems to be a unanimous opinion) as to the pressing need 
for the universal establishment of works committees. 


As we recently mentioned, a new 
The Paris Light: agreement is to be entered into between 
ing Concession. the Paris Municipal Council and the 
Compagnie Parisienne de Distribution 
d'Electrieité, modifying the terms of the convention 
which was concluded between the two parties on Sep- 
tember Sth, 1907, concerning the supply of electricity in 
Paris. According to the latter, the company’s conces- 
sion would expire on June 30th, 1940, but it is now 
proposed to extend it for five vears to the end of June, 
1945. It appears from a report presented to the 
Municipal Council that the Council was compelled to 
sanction an increase in the selling prices for electricity : 
last May, the receipts from the higher charges having 
been carried to a special account for future settlement. 
The proposed new agreement will regulate four main 
problems and all secondary questions which in practice 
have shown the defects of the convention of 1907. In 
the first place, the fixed tariff is to be replaced by : 
variable tariff which, taking into account ministerial 
orders, applies an economie index according to the 
varlations in the price of coal and in the rates of 
wages. Secondly, the question of the personnel has been 
settled bv placing entirely at the charge of the company 
the responsibility for the payment of the officials, staff. 
and workmen of all classes. In the third place, the cost 
of supplementary works is to be defrayed with the aid 
of a special fund fed by a levy on the gross proceeds of 
the sales, and the concession rental payable to the City 
of Paris has been materially increased. It is further 
provided that for complementary works of first estab- 
lishinent, temporary treasury advances, redeemable by 
the City, can be made by the company by means of short- 
term loans or banking credits, the conditions of which 
will require the approval of the City. 

The agreement further states that the company has 
undertaken to discontinue the legal proceedings in pro- 
eress having reference to claims raised either from the 
fact of the economie circumstances resulting from the 
war or with regard to the difficulties in interpreting the 
original convention. On its part the City of Paris has 
undertaken to abandon the legal action relating to the 
execution of complementary works, and renounces the 
recoxery from the company of the credits voted by the 
Municipal Council prior to the signature of the new 
agreement, and the company also renounces the recovery 
of the sums expended by it previously in excess of the 
1.700.000 fr. annually fixed for new works. It is sug- 
vested that under the new agreement the company’s 
dividend will increase in proportion as the cost of pro- 
ducing electricity declines, that is to кау, in proportion 
as the coal and wages indices fall. which regulate the 
cost price and consequently the selling price of energy. 
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; We are daily- at 
It’s All Wiong! half a million üdmirals and ponerale and 
people of every sort have studied Pel- 
manistu; and we understand that. this study i8 based 
upon a knowledge of some of the luws and principles of 
psychology. | Moreover, there are books galore on the 
subject, and professors and exponents of thë sclence сап 
be met, like the party leaders under King Goodbeart’s 
regime in the song in '* The Gondoliers, in twos and 
(тез in every street. “May it not, then, be confidently 
assumed that sume of those a иви in the administra- 
tion ef London's traffic have some nodding acquaintance 
with it! 

Whether that be so or not, we see few signs of an in- 
tellivent understanding of the British temperament in 
some of the methods adopted.in the desperate hope that 
they will accomplish results that can only be produced 
by adequate service. — Notices telling the passenger to 
" keep to the left” at one station, and neutralised by 
peremptory injunctions to “keep, to the right in 
another, are not conducive to efficiency. Bawling 
youths, calling upon passengers to pass down "' a car 
already rammed full to the roof, produce nothing save 
soreness of their own throats. The“ Stentorphone ” at 
Oxford Cireus would tempt a medieval warrior to get 
to work on it with a battleaxe. The new pattern of 
railway coach recently described in our columns is a 
tonsiderable improvement, but all that we have seen 
have been for first-class service, whereas the remedy 
is more urgently needed by the third-class passengers. 

Turning from the Underground, we find that con- 
ditions on the suburban lines during the rush hours are 
Indescribably bad. The slightest fog, and everything 
is disorganised completely. “Goods trains lumber ‘slowly 
thr ough, stations upon the platforms of which the crowd 
steadily increases. Mhen the long-expected suburban 
train. arrives, a hydraulic press is needed to vet any 
more passengers into it. The ensuing struggle at tlie 
doors is entirely vain. 

Then the omnibuses seem careful to avoid stopping. at 
the right places, so that if there is any seniblance of a 
queue—which isn't often—it. rapidly. dissolves into a 
scrambling, trotting mass, and those wha have waited 
longest, or prefer not to struggle, may go on waiting. 
The Paris system of numbered tickets works well, and 
passengers would soon get accustomed to it. 

The average passenger is a peaceable individual, only 
anxious to proceed on his or her journey, causing, and 
being caused, the minimum of trouble. Pushing, and 
bawling (human or mechanical), and uncodified E 
tions, and lifts in which’the first enterer is the last to 
leave, and ill-considered expedients of every sort, are 
irritating and ridiculous, and we believe that it would 
be possible to do better without them. 


By persistent and vociferous agita- 
The Telephone tion, culminating in a debate in the 


"Ramp." House of Commons, the opponents of 


the Postinaster-General have gained 
their inmediate end—the appointment of a Select Com- 
nüttee of Inquiry into the administration and conduct 
of the telephone service. W hether they will achieve their 
ultimate object—the withdrawal or modification of the 
new tariff, and the retention of the Hat rate—is open to 
question; the new rates are to come into force on the 
appointed day, and apparently no reimbursement of 
Jarinents is contemplated by the Government, in tlie 
event of an adverse report. Chopping and ch: inging is 


fatal to the efficient conduct of апу business, and we do 


not wonder at the reluctance of the Government. to give 
any pledge in that sense. 

That the report of the Select Committee will in the 
fiin bear out that of the committee which has already 
endorsed the Postmaster-General's proposals we have no 
doubt: facts are stubborn things, and that the continu— 
ance of the flat rate simply means that the big flat-rate 
Subscribers will be generously subsidised by the smaller 
üsers— assisted by the ordinary taxpayer—is certain. 


unless the rental is put up to £30 or £40, an unlikely 


б event; Much has been said with regard to the inefficiency 


of the service, and much of it is justified ; but what 
would you? 46 was well known to those who understood 
the matter that inefficieney would be the inevitable result 
of nationalisation. The only gleam of hope—and it is 
a faint one—is the possibility that the Committee will 
recommend the removal of the service from the control of 
the Post Office. But that, we fear, is a Utopian idea. 


Tun protracted inquiry into the 
Тһе N. Wales & schemes proposed for tlie North Wales 
. Inquiry. and Chester District which the Electri— 
су Commissioners have been holding 
at Llandudno affords further evidence of the regrettable 
absence of the co-operative spirit which is essential to 
the success of the proposed authorities. As in the case 
of the Liverpool inquiry, the representatives of many 
of the local authorities concerned were openly out 
to crab the scheme; it was noteworthy that the 
majority of the authorities, like the Chester Corpora- 
tion itself, relied upon their own permanent officials 
rather than upon counsel, and apparently this practice 
is not conducive to geniality and goodwill. The Con- 
nah's Quay C. D. C. had already described the Chester 
scheine as '! repulsive," and Rhyl expressed a desire {о 
cultivate its own allotment in its own way. 

The case for setting up a Joint Electricity Authority, 
and for the scheme of the Chester Corporation in which 
it is embodied, was very ablv presented by Mr. J. H. 
Dickson, the town clerk, who was complimented by the 
chairman on his performance. As the acoustic proper- 
ties of the Town Hall are far from perfect, and caused 
much inconvenience to all parties, all the more credit is 
due to hin for his achievement. His task was not facili- 
tated by the introduction of amendments to the scheme 
at the lust moment, with a view meeting 
objections. 

Both the Chester ЖОО scheme and that of the 
North Wales Power Co. have been outlined in our pages. 
Summarised, the former proposes a Joint Electricity 
Authority for the whole area, based on a system of repre- 
sentation calculated on the rateable values of areas and 
the capital expenditure of authorised distributors. The 
engineering scheme consists in leaving the North Wales 
Power Co. to develop the North-Western area, in the 
development of a series of low-fall water-power stations 
on the river Dee, about 20 miles above Chester, coupled 
tcgether on the Thury system, and in building a steam 
station on the lower Dee, to act as a stand-by and supple- 
mentary plant. [t is proposed to deal in the early 
years with an extension into the salt area of Mid- 
Cheshire, and later to couple up via the North Wales 
coast route with the North Wales Power Company. At 
the outset, pending the completion of works, a bulk 
supply has been arranged for, from 
factory at Queen's Ferry. 

The constitution of the Joint Authority bristles with 
points which may cause lively opposition, but it must 
be said that the scheme appears to be well thought out, 
and is the result of numerous conferences with interested 
authorities, It is, we believe, in great part the work 
of Mr. S. E. Britton, electric: d engineer to Chester Cor- 
poration, who for years past has “minutely studied the 
subject and investigated the resources and requirements 
of the area. The success of his hydro-electric plant on 
the Dee is well known to our readers, 
however, detract from the credit due to Mr. E. N. 
Huiiplireys, the first witness, who was until recently 
chairman of the Chester Electricity Committee, and who 
has been largely responsible for the scheme. II is exami- 
nation-in-chief showed him to be a thorough master of 
every, detail of the subject, and it must be said that he 


deserves and has the gr atitude of Е those who support 
the scheme. 


to var lous 


the Government 


We must not, 


At the time of writing ЙК inquiry ix still in progress. 


We commence a report of the proceedings elsewhere in 
this issue. 


D 
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THE NEW SESSIONS HOUSE, LONDON COUNTY COUNCIL. ' 


EanLY this year the new Sessions House, which has been 
built by the London County Council in Newington Cause- 
way, London, S.E., was completed and brought into 
occupation. This fine building, which provides for the 
accommodation of the Metropolitan Courts engaged upon 
the trial of civil cases, and is therefore on a par with 
the Central Criminal Courts in the Old Bailey, was 
eoniunenced in 1912, and had been carried a long way 


_ Photo by] 


let RRV 


THE PUBLIC HALL. 


towards coinpletion when the outbreak of war necessi- 
tated the suspension of building operations; it is of 
very substantial construction, and its internal finish 
and equipment will compare favourably with those of 
any other courthouse in the country. The building 


VIEWS OF THE COURTS, SHOWING THE ELECTRIC LIGHTING FITTINGS AND CLOCKS. 


consists of three floors and a basement, and covers an 
area of some 13,500 sq. ft.; ou the ground floor there 
are three courts and a public hall, and ample accommo- 
dation is provided for the Bench and the Bar, officials, 
police, domest ies, the general public, and, of course, 
the prisoners. i 


For a public building of so much importance, it was 
desirable that the lighting, lifts, heating, and ventilat- 
ing arrangements should be of the first order, and a 
recent inspection of the equipment has satisfied us that 
nothing has been left undone to secure this end. The 
work has been carried out to the specifications of the 
engineer to the London County Council, Mr. G. W. 
Humphrevs, M.Inst.C.E., the electrical engineer to the 


(London News Agency. 


SIMPLEX FOOT-WARMERS. 


| Council, Mr. C. A. Baker, M. I. E. E., and his assistant, 


Mr. H. M. Harding, being responsible for the design 
of the whole installation and supervising the work. 
The principle followed by Mr. Baker in preparing the 


lighting scheme was generally that of semi-direct illu- 


{ 
— — 


ke E 


mination, supplemented by a certain proportion of 
direct lighting; he is not, however, а slave to any par- 
ticular system, but uses whatever device he regards as 
most appropriate for the purpose in view. The con- 
tractors for the lighting equipment were the Alpha 
Manufacturing: Co. Electricity is supplied from two 


Vol. 88, No, 3,307; Fannvany 25, 1921.) THE ELECTRICAL REVIEW. 


229 


sources: The London Electric Supply Corporation, a.c. 
at 220 volts, 85 cycles; апа the Metropolitan Borough 
of Southwark, d.c., 3-wire, at 220 and 440 volts. The 
a.c. supply is the main source for the lighting system, 
and the d.c. for the pilot circuits and for a stand-by 
to the a.c. supply, as well as for all the motors and 
heating appliances. The meters and main switchboards 
are installed in a room in the basement, and there are 
28 lighting and seven power distribution boards in the 
building; the distribution boards are let in flush with 
the wall surface, and provided with wooden doors match- 
iug the surrounding decorations. Most of the wiring is 
proteeted with screwed steel conduit, into which the 
cables were drawn after the pipe-work had been finished ; 
no joints were allowed, looping-in being generally 
adopted, with connector boxes where this was not prac- 
ticable. At certain points surface wiring with flexible 
cords carried in insulated eyelets is employed, and in 
the corridors on the ground floor, and in some other 
situations, metal-sheathed twin conductors are used. 
Draw-in boxes under parquet floors are fixed flush with 
the floor. level, the covers being filled with the material 
used.for the surrounding floor; in plaster work they 
are encased in wood with a polished wood flush cover. 
The covers of switches in the Courts and other principal 
rooms are of bronze. | | | | 

"The public hall is exceptionally well lighted, with 100- 
watt gasfilled lamps in globes, which are carried by 
eight handsome bronze bracket fittings, each supporting 
two globes; in addition a number of smaller lamps are 
provided for local illumination. The Courts are lighted 
by large ornamental pendant bronze bowl fittings, which 
are suspended under the domed roofs from winches; 
there are two circuits in 
each fitting, and the connec- 
tions are made with four 
concentric rings, the raising 
geur being that supplied by 
the London Electric Co., 
which takes the strain off 
the hoisting rope when the 
fitting is in place. Courts 
Nos. 1 and 2 each have one 
of these fittings, containing 
one 1,000-watt and three 
000-watt gastilled lamps; 
Court No. 3 is provided 
with a similar fitting con- 
taining lamps of smaller 
candle-power. The glass 
bowls used for these fittings 
were specially chosen and 
tested, permitting the 
transmission of about 45 
per cent. of the light, the 
remainder being reflected on 
the ceiling. In each Court 
additional local lighting is 
provided by wall brackets 
carrying vacuum tungsten 
lamps in globes. An excel- 
light bei | . lent effect is produced, the 
all S UE agreeably mellow, but amply sufficient for 
' E = Illumination tests show that in the courts 
Y vod Intensity af 3.8 to 1.2 foot-candles, and in 
Sad P „ to 5.1; in the Deputy Chairman's 
the illu e ‚шейге common room, and the Bar mess, 
ы B un 18 between 3.1 and 4.0 foot-candles, and 
ШШ. um ne Joint Committee room it is 5.7. These 
Mr Bake My s accuracy of the formule on which 
fears | il en culated the whole of the illumination 
ие i : E the installation. The prison cells, 
nee ul К M 0.89 foot-candle. The Com- 
lighted with Mi ү S a very handsome apartment, is 
300-watt Ts ow fittings. each containing three 
а Ps. together with wall brackets; the Jus- 
ке. ш. room 18 provided with three fittings each 
EE Hm ree 150-watt lamps, and eight 60-watt 

: ament lamps in two-light brackets. 


In the corridors flat fittings are fixed to the ceilings, 


Bow. FITTING ron Coy- 
MITTEE Rooms (STRODE 
AND Co.). 


and fed from special circuits, a certain proportion of 
the lighting supply being derived from each of the two 
sources. In the Records Store Room portable lamps with 
connections to wall plugs are provided. Special atten- 
tion has been given to the lighting of the staircases, the 
fittings being so disposed that the lighting is approxi- 
mately uniform at all points; holophane globes are 
used, centrally suspended. 

The fittings suspended in the Courts, which weigh 
about 1j cwt. each, were made by Messrs. Simplex Con- 
duits, Ltd., who also supplied the large brackets for 
the Public Hall and the brackets in the Courts, and 60- 
watt foot-warmers for the use of the judges, magistrates, - 
and clerks in the Courts; the bronze fittings in the 
committee rooins, jury rooms, vestibule, and corridors 
were made by Messrs. Strode & Co., Ltd.—all to designs 
approved by the County Council. 

The building is provided with a hot-water central 
heating system, with Verity 5-h.p. duplicate motor cir- 
culating pumps. Special attention has been given to 
the ventilating system, which was carried out by the 


Buffalo Forge Co., Ltd. Two main ventilating installa- 


tions, electrically driven, have been put down in the 
basement, in which the air is washed апа filtered, 
and warmed by steam if necessary; the air is dis- 
tributed by large steel trunks, of excellent workman- 
ship, and is also removed by exhaust fans, a combined 
plenum and vacuum system being adopted. The kitchen 
being equipped with gas cooking apparatus, special 
fans have been installed to remove the fumes, by the 
Keith & Blackman Co., with Veritys’ motors. The 
motor starters were made by Messrs. Brook, Hirst & Co. 

The ninety prison cells in the basement ure provided 
with separate ventilating equipment, and with electric 
bells. The pushes for the latter, which were made by 
the Alpha Manufacturing Co., are fixed near the doors, 
and fitted with mechanical indicators; when a push is 
pressed, an electric indicator informs the warder in 
which block it is situated, and an arm falls to a hori- 
zontal position at the door of the cell, so that the 
warder, looking down the corridor, can see at once 
where the call has been made. 

There are two Waygood-Otis electric passenger lifts, 
one for the use of the public, and one for the justices. 
Each of these lifts is arranged to take a load of seven 
persons, at a speed of 200 ft. per minute, and is fitted 
with a worm gearing and sheave drive, fixed overhead, 
and driven by a motor specially designed for lift service, 
rated at 10 h.p. The makers’ standard electrical con- 
troller is provided, giving sinooth and gradual starting 
and stopping, and operated by a switch in the car with 
a self-centring handle. The cars are of English oak, 
and are fitted with safety gear which is operated by а 
special governor, designed to come into operation in the 
event of the car attaining an excessive speed on the 
downward journey from any reason. The guides for 
the car and counterbalance weight are of round turned 
steel. Patent electrical and mechanical locking gear is 
fitted to the landing gates, designed to prevent the lift 
from being started unless the gates аге shut, and to 
prevent the gates from being opened unless the car is 
opposite them. ! | 

A flash-light position indicator is provided on each 
floor, with a series of lamps and special controlling gear, 
во ав to show in the indicator on each floor the position 
of the car in the well-hole at any moment. 

Messrs, Waygood-Otis, Ltd., also fitted two electric 
coal and service lifts, to take a load of 3 cwt. at a speed 
of 110 ft. per minute. The cars are of angle-iron frames 
filled in with oak. These lifts are operated on the 
automatic system, with a set of push-buttons on each 
floor, so that the car can be sent from any floor to any 
other floor, stopping automatically on reaching the de- 
sired level. An electric flash-light indicator is pro- 
vided at each opening to show the position of the car. 

Another interesting feature of the electrical equip- 
ment is the installation of some 60 electric clocks, sup- 
plied by The Silent Electric Clock Co. The master 
clock is the company's well-known standard pattern 
short-pendulum control clock, and is fixed in the elec- 
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trical plant room in the basement; the electrical im- 
pulse to the pendulum is provided by a modern applica- 
tion of the well-known ‘‘ Hipp" principle, which is 
noiseless in action. The 55 receiving clocks, arranged in 
two circuits, are all of the company’s patent silent 
rotarv-armature pattern, and have been provided with 
handsome oak cases, in harmony with the oak panelling 
of the interior of the building. The installation is ener- 
eased by a battery of Fuller“ Block '' accumulators at 
10 volts, which is charged off the 220-volt circuit through 
a resistance. Each of the clock circuits takes a momen- 
tary current of } A at half-minute intervals. The wiring 


for the clocks and bells was done by the Alpha Co., with 
v. i. r. cable in steel conduit. 

Telephonic communication F the building 
is provided for by a Post Office private branch. exchange. 

The whole of the electrical equipment has been de- 
signed and carried out on the most up-to-date lines, 
with first-class materials and workmanship, and is in 
every way worthy of the important building in which 
it is installed. Our thanks are due to Mr. C. A. Baker 
for enabling us to inspect the iustallation and for ex- 


plaining the features which we have described in tliis 
article. 


THE BRITISH INDUSTRIES FAIR. 


Turk Bnirisu INDUSTRIES Farr, which may be termed 
" Britain's shop-window," opened in London and 
Birmingham оп Monday last; the Glasgow Section 
is, this year, a week behind the other two. Although the 
Fair of 1920 was an eminent success, and in spite of the 
dullness prevailing in industry, the organisers are look- 
ing forward to even better results. As in the previous 
year, it is at Birmingham that the engineering exhibits 
are to be found; the London section is devoted prin- 
cipally to fancy goods, toys, office appliances, &c., while 
Glasgow 18 to exhibit textile goods, food products, and 
chemicals. We intend to deal with some of the indi- 
vidual exhibits at Birmingham more fully in subsequent 
issues ; at present, for the most part, we merely give the 
names of exhibitors of articles of interest to the electrical 
profession, trade, and industry, with an indication of 
the nature of their displays. 
LONDON SECTION, 

Turk London section of the Fair, which has again in- 
creased in size, and promises to surpass its predecessor 
even as that in its turn added to the roll of success since 
the l'air's inception in 1915, was opened at the White 
City, Shepherd's Bush, W.12, on the 21st inst., and 
will remain open until March 4th. Producing trades 
are grouped for convenience of inspection, and the 
groups are again divided into sections and so housed 
as to facilitate a rapid survey of British products in 
апу given line, а wise provision, since the space occu- 
pied by exhibitors’ stands has grown in seven years from 


50.000 to 240,000 sq. ft. 


At the White City there are some 31 miles of stand 
frontage, and the electric lighting of this temporary 
market town must have been a big undertaking in itself, 
In addition to 15 miles of © flex ° and 6 miles of strain- 
ing wire, some 20 miles of electric cable have been laid 
to supply the 6,000 lamps on exhibitors’ stands. The 
Post Office has installed nearly 300 special telephones 
for individual exhibitors, in addition to tlie numerous 
call boxes and a number of post and telegraph offices 
distributed throughout the buildings. 


An aggregate of 1.150 firms are exhibiting in the London 
section of the Fair, which is sectionalised into seven divisions 
broadly classified as follows: I, china, glass, and earthenware ; 
IL, faney goods; III. paper, &c.; IV, drugs and scientific instru- 
ments: V, jewellery, silver, eutlery, clocks; VI, sports and 
tovs; VIE, furniture, basket ware, and musical instruments. 

On the whole the display is an imposing one, but there 
are few stands of direct electrical interest. In Division I the 
manufactures of the Ока PorrERIES, Tap., include electrical 
porous pots, and Messrs. DotrroN & Co., Lren., show a selec- 
tion of porcelain insulators of various types and sizes for 
lp. and h.p. work. Glass bulbs and tubing as used in the 
manufacture of electric lamps are displaved өп the stand of 
the SHERATON. GLASS MANUFACTURING Co., Ltp., while the 
VAUNHALL Geass MiNUrFACTURING. CO., Crb., has on view 
flint and faney glassware, shades, and both upright and 
Inverted globes. 

In Division II some new and unique designs in lamp shades 
and standards шау be seen on the stand of the Artistic 
SHADE Co., лр... the shades being made of silk, linen, or parch- 
ent: a speciality is anade of hand painting. and the colour 
«hemes are carried out їп good artistic taste. Other stands 
on whieh similar exhibits are also shown are those of Miss M. 
Bree Low ; Missis. S. II. Mitten & Co.. who specialise in 
hand-painted shades to mateh vases adapted for table lamps; 
Messrs бнк SALZ. and Messrs, Некъ Wopre & Co. 


In addition to fancy goods, Messrs. T. D r4 Ков & Co., 
LTD., exhibit '" Telenduron " insulators, and the Improvep 
SOLIDITE Co., LTD., claims that its product can be moulded 
into any shape or form; it 1s produced in qualities suitable 
for machining, 18 supplied in nearly all colours, and can be 
used as a substitute for other insulating materials. Messrs. 
SIEMENS Bos. & Co., Lrb., have on view specimens of their 
dry-battery electric lighting 'equipments for bicycles and motor 
cycles, and a complete range of cells and batteries as manu- 
factured at their Woolwich works. The Ever-Reaby Co. 
(GREAT BRITAIN), LD., besides batteries, is showing a variety 
of portable lamps and torches and electrical fancy articles; u 
number of the exhibits of the SEMAPHORE ENGINEERING Co., 
LTD., are of a similar nature to those mentioned above. 

In Division IV the laboratory apparatus shown on Mrssus. 
Brown & SoN's stand included electrically-heated muftles, 
while Messrs. S. G. Brown, Lro., show a " Brown ” gyro- 
scopic compass, electrical relays, wireless telephone receivers, 
telegraph instruments, &c., and also the "'Cyclux " cycle- 
lighting generating set. Amongst the photographic apparatus 
on Messrs. W. BUTCHER & Sons, Ib., stand, kinematograph 
projectors, arc lamps, and resistances m: у be seen, and Messrs. 
A. GRAHAM & Co. exhibit a selection of high-grade permanent 
magnets and loud-speaking telephones. As regards medical 
instruments, Messrs. W. GoWIANp (1016), Lab., show, 
amongst many other things, electrical dental sets, and several 
types of electrical inspection lamp. The use of ozone for medi- 
cal purposes is too well known to need description, and neither 
does it require any extra nasal sensitiveness to detect the 
stand of Messrs. Ozonain, LTb. An interesting exhibit 18 
provided by Messrs. J. Pinkin & Co., Lrp., in the form of an 
Instrument for measuring the ve locity of a bullet or projectile 
by electrical means. The firm includes in its manufactures 
electrical indicating and recording instruments and spiralising 
and other machines as used in electric lamp factories. 
Division V includes only опе stand. of electrical interest, 
1. , that of the MAGNETA Time Co., erh., on which are shown 
electric clocks and synchronised) time systems which do nat 
employ batteries or contacts; also electrically-opel rated turret 
clocks and. bell signalling apparatus. 

In Division VI Messrs. А. CHast & Co., Lro., exhibit a 
selection of their manufactures, such as small electric motors 
for driving toys, tapping keys, buzzers, signalling lamps, &., 
and all kinds of electrical novelties and tovs. 

BIRMINGHAM SECTION 

The Castle Bromwich Aerodrome is again the site 
of the important Birmingham section of the Кап; 
although the number of exhibitors 15 practically the same 
as last year, the floor space taken up is considerably 
larger, and the fully representative character of the 
exhibits has been assured, The arrangement of the 
stands has been improved to a great extent, so that it 15 
almost impossible for visitors to miss any. section of the 
exhibits. Requisites for all classes of engineering are 
on view, and the domestic exhibits cover a wide range. 
Copper and bronze wares constitute a larger section of 
this year's display. indicating the determination of 
British manufacturers to maintain their supremacy 1n 
the face of foreign competition. 

The catalogue issued by the organisers (Birmingham 
City Council and the Chamber of Commerce) is a marvel 
of compactness, considering the amount of information 
it contains, The рев al index of goods, indicating 
the stands on which they are to be found, is printed in 
English, French, and Spanish. Fach of the six hundred- 


odd stands is given sufficient space in the catalogue to 


indicate thoroughly its nature. 

The following is a list of firms exhibiting electrical 
goods or wares closely connected with the electrical in- 
dustry. The stand numbey is given in each case. 


TR 
** 
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BUILDING А. 


Excelsior 


Shade Manufacturing Con, ' Betterway ” 
shades and electric lighting fittings ... 1 
Donovan & Co., ironclad switchgear, factory and domestic: s 
apparatus, electrical accessories, insulators, &c. ... 6 
David Shanks & Co., Ltd., electric light fittings ... 7 
Wm. McGeoch & Co., Ltd., switchboards and fittings for 
ships, lamps for navigation and signalling, electric door 
locks, &c. sigs 95 ne bie EE. 
Improved Solidite Co., Ltd., Solidite " moulded insula- 
tion "S bo n mi. 29 
The Semaphore Engineering Co., Ltd., dry batteries for 
telephones and all purposes, complete lighting sets for 
cars and cycles 10 
Berry’s Electric Ltd., open ty pe ‘and ‘ironclad switchgear 
for domestic, manufacturing, and colliery purposes, elec- 
trie fires, instruments, ke. . 12 
Siemens Bros. & Co., Ltd.. automatic telephones, signalling 
apparatus for mines, cables and wires, primary cells, car 
lighting equipments, and other electrical appliances zo E 
British Brass Fittings, Ltd., electric light fittings, switches, 
electric fires, tramway and railway fittings, &e. 14 
Ingram & Kemp, Ltd., ditto. 15 
Player & Mitchell, ditto ... 16 
Sperryn & Co., Ltd., ditto ; 17 
J. H. Tucker & Co., Ltd., electric lighting and powe T acces- 
saries, tumbler switches, lamp holders, wall sockets and 
plugs, switchboards, fuses, distribution boards, &e. 20 
Gent & Co., Ltd., electric clocks, signalling apparatus, in- 
dustrial telephones, bells, indicators, & ... 21 
Sutcliffe (of SPHERE Ltd., vulcanised fibre tubes, rods, 
sheets, Ke. eus РА 8 an Teen 
Electrical Conduits, Ltd., “heavy and light gauge tubes, 
junction boxes, ke. ыз site NEA 
The Telephone Manufacturing Co. (1930), Ltd., automatic 
inter-communication telephones, p Laryngaphones, 
bells, terminals, junction boxes, and other accessories ... 24 
Best & Lloyd, Ltd., ornamental fittings ana shades for 
electric lighting... 25 
F. K C. Osler, Ltd., metal electric light fittings, “crystal 
glass, and alabaster ... 26 
Faraday & Son, Ltd., electrie light fittings of various de- 
Serptions — . 27 
The Etna Lighting & Heating Co., Ltd., electric lighting 
installations 28 
Sunplex Conduits, 144. E conduit fittings and ii ceessories, 
electric light fittings, ironclad distribution boards, ships’ 
fittings, electric heating and cooking appliances, Kc. 29 
Premier Electric Heaters, Ltd., electrical domestic appli- 
ances for heating, cooking. бє. . dl 
Ebonestos Insulators, Ltd., moulded insulation 32 
C. H. Parsons, Ltd., lamp holders, tumbler switches, and 
ironclad switches and fuses .. 85 
Edward J. Shaw & Co., electrical fittings, ‘lanterns, and 
cut glassware - 39 
Samuel Heath & Sons, Ltd., electrical fittings and acces- 
sories 42 
The Vincent Switchgear “Manufacturing Co., ironclad 
switch and fuse-gear, distribution boards, &c.  ... 46 
May & Padmore, Ltd., brass fittings, electric fires, irons, 
and cooking apparatus 490 
Т. Saveker, electroliers, pendants, table standards, &c. 50) 
Тһе Rawlplug Co., Ltd., patent wall plugs for.screws 52 
Crofts & Assinder, Ltd., electrical fittings |... E 59 
Edgar A. J. Hooper, Ltd., electric light fittings ... . 62 
Win. Soutter & Sons, Ltd., electric lighting and heating... 63 
John A. Harry Hunt, electric light fittings 6) 
Stoves, Ltd., electric stoves i — 66 
Thomas R. Carpenter, Ltd., electric “lighting pendants, 
bowl fittings, standards, Kc. | 239 e OF 
The B.E. Co. (of London and Birmingham), Ltd., all 
classes of lighting fittings and accessories, heating ap- 
paratus, irons, lainps, bells, and batteries . 69 
Wm. Sanders & Co., ironclad switchgear, | distribution 
boards, battery sw itechboards, WES у. 74 
The Thermal Syndicate, Ltd., electric lighting pendants, 
bowl fittings, shades, &e. 2 ve e. 76 
Mark Webber, Ltd., small electric lighting, pumping, 
Kc, sets .. su e. NO 
The National Gas Engine Ci Ltd., suction qaa plants ... Ма 
The General Electric Co., | td., electric light fittings and 
accessories, switchgear, flexible wires and cables, tele- 
Phones, bells. medical apparatus, lamps, vacuum 
cleaners, cooking, heating, and ventilating apparatus .. S! 
The Austin Motor Co., I. al., small electric li ghting sets 82 
Fuller's United Electric Works, Ltd., storage batteries 
for lighting and general purposes—plate and block types 
, wüners lamps and equipment ~. SN 
һе Perfacta "' " Engineering Co., Ltd.. "' Perfecta '" and 
"Super " boiler circulators . 4 
ownshends, Ltd., electric cooking and heating appliances Sti 
Falkirk Iron Co., ltd. . electric cookers and irons .. 90 
Watertight Fittings, Ltd., electric upsi fittings, conduit 
boxes, switches, and fuses a a T 4.03 
Springs, Ltd., springs for all purposes .. 05 
TISp, Francis & Co., Ltd.. electrical fittings 97 
Parker, Winder & Achurch, Ltd., dynamos, ‘electric light- 
ing outfits, electric floor polisher, Хе. 100 and 5 
Imperial Contractors Machinery Co., concrete mixers . 102 


' The Birmingham Mica Co., 


Ltd., mica and micanite in- 


. sulation 104 
Win. Whitehouse, Ltd., electric liglit fittings. 109 
Accles & Shelvoke, Ltd., fractional h. p. motors, patent 


dynamotor, lighting dynamos for cars, &c. 


Electric Heating & Hardware, Ltd., Komet ” electrical | 
products — ... 107 
Gath Electrical Engineering Co., electric light and bell 
accessories 108 
Watts, Williams & Co. Ltd., ‘electric lighting sets for 
cycles and motor cycles AR | 115 
Singleton & Rome, electric light ‘fittings. pendants, 


brackets, standards, accumulators, heaters, бс. ... IIS 
The Central Сеаг Co., Ltd., applications of heliocentric 

reduction gears to electric motors, fans, Ke.. 
Metallurgical Co., Ltd., ingots of non-ferrous metals 
Parc, Ltd., jigs and fixtures for repetition work and mass 


production er nr E e" M m" . 493 
John Slater, Ltd., paraffin engine suitable for small hight- 

ing set . 494 
Factory Equipment. Co., machine tools. jigs, gauges, &c. 4 
John Rigby & Sons, Ltd., iron, steel, and brass wires and 

bars te E TE t 2 —. 50L 
Win. Beardmore & Co., Ltd., pumps for petrol, oil, water, 

KC, PON кыз 585 АМ РИ ... 910 
Coleman & Appleby, Ltd.. electro-plating plant and | 

chemicals 530 


1. Jones & Co., electro-pliting plants, dynamos, &.. 526 
E. Camelinat & Co., btd., electric НЕННЕ sets for cars 
and cycles 6 T 
Clayton-W right Bros., “ Pedlite ” lighting Sets 528 
British Cellulose & Chemical Manufacturing Co., Ltd., 
non-inflammable celluloid, glass substitute, Фе. .. 530 
Apollo Plug M: inufacturing Co., Ltd., eleetric horns and 


sparking plugs ae . 539 
H. Miller & Co., Ltd., dynamo lighting sets for motor 

cycles m И? "i Ке P" 543 
Reavell & Co.. Ltd, totally-enclosed air Compressors DAS 


Scarab Oil Burning Co., Ltd., 
boilers, &c. 


Ransomes, Suns & Je fries, Ltd., 


patent oil burners for 
9 548 
„let tric truck with der- 


trie elevating platform 5 ИТР —. OAD 
l'. H. Adams, Ltd., aluminium die castings for motor-car 
magnetos, dynamo, starting motors, &c. 5500 


New British Electric Supply Co., Ltd., totally enclosed 
motors m . ood 
The Hockley Chemical Co. M SAU electro plating chemicals 
and accessories . iw Hes oy 
Motor Trading & Garage “Supply Co., Ltd., accumulator 
and dynamo car and eyele lighting gets . . 500 
Birmingham Small Arms Co., Ltd., "machine tool acces-- 
sories, cycle lighting sets, &c. 22: 571-6 
Thomas Howse, Ltd.. insulating varnishes and compounds 583 
The Frederick Crane Chemical Co., Ltd., colouring and 
frosting preparations for electric lamps a. 589 


Nightingale & Co., lubricating oils and greases . 600 
Pinchin, Johnson & Co., Ltd., шапа varnishes, com- 
pounds, &c. e E кВ a bon . 605 
BUILDING B. ` 
Henry Wiggin & Co., Ltd., nickel products, anodes, salts, 
resistance Wire and tape, Ke. ia s . 137 
T. J. Priestman, non-ferrous alloys shes . 143 
Mekechnie Bros., Ltd., extruded brass and brnoze rods in 
all sections ... . 145 
Galloways, Ltd., su per- -heatera, boiler. tubes, boiler acces- 
sories, Фе... —. 145 
London Simplex Engineering Co., Ltd., boiler water cir- 
culators ; o e 25: . 150 
Brass & Copper Tube Association, seamless tubes for 


151-221 
bronze, 


boilers, Фе. 
Brass Wire Association, br: 158, phosphor bronze, 
&c., wires Е е 151-221 
Brazed Brass Tube A Assoc tion А Жа 151-221 
Cold Rolled Brass & Copper Association, all: sizes of brass, 
copper, and brass alloy strip, sheets, tapes, Ке. 151221 
Nickel Silver Association ... 151-221 
Association of Drop Forgers and. Stampers, boiler e 
electrical fittings, we. . Lam 1 


Bloch Lock & Stiunping TO G., Ө lectriz al fittings ag d o 

Lancashire Ordnance Accessories. Co., | td., electrical Nt- 
tings T DT ket ee Bd 

The Aston Chain & Hook Co. | tl., turbine blading, &&. .. 246 


Brooks & Adanis, Ltd., brass die pressings and stampings 
for the electrical trades .. К г: m 7 DEUS] 


British Electrie Vehicles, Ltd., Iten eleetrie locomotive 
and electric industrial truck . —. 2 1 
Thomas Piggott & Co., Ltd., pressed steel tanks, &. . 258 
Mansill, Booth & Co., Ltd.. brass, white metal, and phos- 
phor bronze stampings for the electrical trades .. 28657 
A. E. Lefever, Hght-gauge, solid-drawn brass and copper 
d for the electrical trades .. ‚. 276 
The New Rotoplunge Pomp Co., Ltd., electricalg drixen 
pumps 422 
J. II. Fenner K Co., Ltd., belting of various ty pes. 425 
The Midland Supply Co., electric monorail and friction 
hoists, winches, and pulley blocks... —. 430 
William Robinson, electric hoists, telephers, Winches, &e.... 43 


| 
Ltd., two- and three phase motors . 452 


Rayner & Heald, 
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The M. & P." Electric Welding Machine Co., lifting 
magnets and resistance welding machines . 
The Consolidated Pneumatic Tool Co., Ltd., electric drills 


and grinders sus M 33 
John Hill & Sons, electric pulley blocks, о... ‚ 440 


Hollings & Guest, Ltd., insulating press with hot plates .. . 441 
H. C. Slingsby, electric carrying and lifting trucks . 448 
R. & J. Dick, Ltd., Balata ” belting ^ А . 458 
W. Goodyeur & Sons, Ltd., 


9-ton "' оаа " electric 
truck . 467 
The Рпешес Machine Co., | electrically operated jar ram 
moulding machine ; M ET ... 472 
BU ILDING C. 


The Springvale Engineering Co., 
contractors to the Fair 
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The Hoover Suction Sweeper Co., Lid. - electric. suction 

sweepers ... . 333 
Б; 


Ltd., official electrical 


The Daisy ” Vacuum Cleaner Co., Ltd., electric vacuum 
cleaners M n 

Thomas Pemberton & Sons, Ltd., brass- foundry work for 
electrical purposes, &c. ... . 878 


Evered & Co., Ltd., electrical fittings, ‘alabaster bowls, &c. 376 
Simmons Holloware Co., Ltd. ‚ electric lamps and reflectors 380 
Scholey & Co., Ltd., electric suction cleaners and electric 


drills T 391 
The Electric Appliance ез Co., Ltd., electric vacuum cleaners 395 
James Smellie, Ltd., electrical fittings, Ke. aig —. 407 


THE EFFICIENCY EXHIBITION. 


(Concluded from p. 199.) 


THE exhibits of the University or LONDON are intended to 
illustrate the teaching and research work of the University as 
carried out ut the incorporated colleges and its schools. Lhe 
exhibit of the Electrical. Engineering Department ot Un 
versity College, London (Prot. J. A. Fleming, PF. R. S.), an- 
cludes several items of pracucal and historical interest, such 
as samples of the original instruments of research which led 
Prot. Pleiuing to the important invention. of the thermionic 
valve; he also exhibits tne original oscillation. valves which 
he first employed in 1904 as detectors of electric Waves In 
Wireless telegraphy, and also many of the later developments. 
such as the Unreeelectrode valves, c. Other apparatus 
exhibited comprises phonoscopes, or instruments for photo- 
graphing the wave Iorm of sounds, Which were inade at 
University College, London, during researches Which ussisted 
the Admuralty in the anti- submarine Warfare. 

‘The King’s CoLLEGE Department of Geology exhibit illus- 
trates teaching and research Work as carried on in the depart- 
ment by Prot. W. T. Gordon, Mr. A. K. Wells, and Mr. 
L. D. Stamp. A process in the examination of minerals. by 
ineans of converging polarised light on definitely orientated 
slices of crystals is included. In conunerce such a method 
is employed in selecting and differentiating mica fo rinsulating 
purposes in electrical machinery, and for other uses. 

The WHEATSTONE LagonRATORY s. exhibit of historical ap- 
paratus from the George III Museum, King's College, 
1з ot great interest as illustrating the history of dis- 
covery in electrical science. The Wheatstone Laboratory is 
the oldest physical laboratory in the country open to students. 
The professors at King's College have included. such men 
as Maxwell, Wheatstone, Hopkinson, Н. A. Wilson, Barkla, 
and O. W. Richardson, all of whom have been or are well- 
known leaders in electrical progress. Some of the apparatus 
devised by them and by other distinguished scientists working 
in the laboratory is shown in the exhibit. 

The Metallurgical Department of. the UNIVERSITY OF SHEF- 
FIELD illustrates its wartime activity in the production of 
cupro-nickel; the Departinent of Glass Technology shows, 
amongst other things, an electrically pre-heated blowpipe 
burner, while the Electrical. Engineering Research Depart- 
ment demonstrates Dr. T. F. WalUs method for producing 
sparkless operation of inductive electrical circuits and its 
practical applications. 

ARMSTRONG COLLEGE, Newcastle-on-Tyne, exhibits Dr. Ben- 
son's apparatus for determining the liability to explosion of 
coal dust and the inhibitory power of inert dust. The ap- 
paratus consists of a glass bulb within which are. placed. a 
few grains of the dust to be examined; by means of a puff 
of sir the dust is blown against a source of heat, such as a 
red-hot platinum wire, and if the dust is capable of producing 
a colhery explosion, a small flash of light is seen in the 
globe, and the amount of energy developed is registered on 
à pressure gauge attached to the bulb. 

The whole of the articles exhibited by the LOUGHBOROUGH 
Сокак, including electrical fittings, are the work of students, 
who include а large number of ex-othcers and disabled ex- 
service men. 

Tug роміхтох Macuisery Co., LTD., demonstrates a number 
of electrically-driven wood- working machines, showing that 
complicated. operations can be carried. out with the same 
facility as simple ones. 


Messrs. OZON AR. Ib., show various types of portable 


and stationary apparatus for the electrical production of pure 
ozone. On this stand may also be seen a Wild-Barfield electric 
ТЕ which 1з flat in contrast to the more usual cylindrical 
shape 

THE British THOMSON- HOUSTON Co., Lro., has a handsome 
stand on which is assembled some of its more novel and 
recent apparatus; for example, an automatic d.c. arc welder 
is demonstrated, the operation of which is started and stopped 
by means of a push-button switch; butt welds can be made 
at speeds varying from 4 to 20 in. per minute, and metal 
deposited at rates varying from 1 to 44 lb. per hour. ‘The 
welding head consists of a steel body carrying feed rolls and 
adjusting and straightening rolls, which draw the electrode 
wire from the reel, straighten it, and feed it to the work, 
while provision is made for such hand adjustment as may 
occasionally be necessary. The feed rolls are driven by a 
d.c. motor, the fields of which are excited from a separate 
source of d.c., the armature being connected across the are 
between the electrode and the work. Therefore, as the arc 
tends to lengthen, the speed of the motor will increase and 
feed the electrode wire more rapidly; this brings the are 
length and arc voltage back to their normal values. The 
reverse operation occurs if the arc length tends to shorten. 
Control is automatic through the medium of relays and con- 
tactors for regulating the feed motor, together with rheostats 
for adjusting the speed to suit various sizes of electrode wire. 
The moment contact is made the potential between electrode 
and work falls to zero, which causes a contactor on the 
control panel to operate, thereby reversing the feed motor 
and withdrawing the electrode wire from the work a distance 
sufficient to establish the proper arc length. The motor 
thereafter continues to feed the electrode wire to the arc at 
the correct speed. "The equipment may be held stationary 
and the work travelled past the arc, or the welding head 
may be movable and the work held stationary ; а lathe, planer, 
or boring mill may be used for the purpose, thus a spiral of 
metal can be laid so that each succeeding layer will fuse 
into the previous one. If desired, the operation of the welder 
can be made entirely automatic by means of interlocks on 
the control panel. The welder has been operated continuously 
for 16 hours without breaking the arc. Other articles shown 
by the firm include motors, control gear, a Tirrill regulator 
pinel, flow meters for measuring the flow of liquids and 
gases in pipes, an electric rivet heater, a portable wireless 
telegraph receiving set weighing 90 lb. which needs an aerial, 
a portable Coolidge X-ray outfit which can be operated at 
the bedside of the patient, a Tungar " battery-charger, and 
Mazda lamps and fittings. 

THE Marcosi Companits have a large exhibit of modern 
wireless telegraph and telephone apparatus, embracing valve 
transmitters and receivers; also complete ships’ installations 
and field sets for military and = surveying or other similar 
purposes. 

THE Eastern ASSOCIATED TELEGRAPH COMPANIES show à 
demonstration circuit comprising a keyboard perforator and 
Wheatstone transmitter at the sending end, and an electro- 
Ivtic magnifier, ‘ Jockey ” and intermediate relays, per- 
forators, and a printer at the receiving end. the apparatus 
being a duplicate set of that used on the London-Alexandria 
circuit. Other exhibits include the original model of the 
siphon recorder by Sir W. Thomson (Lord Kelvin), specimens 
of cable and “ faults; marine growths, fish bites, Фе. ; repair- 
ing tools and gear, and models of the «.s. Lady Denison 
Pender and the bed of the Atlantic Ocean showing the a 
tions of cables. Messages can be accepted at the company 8 
stand for direct transmission to places abroad at the usual 
rites. 

Messrs. Creep & Co., Trp., have arranged a somewhat 
similar exhibit to that described above, but illustrating a 
19) pattern Creed high-speed. automatic printing telegraph 
circuit. The messages are prepared in punched slip form at 
one end of the stand, and received at the other in printed 
Roman characters, the working speed being 175 words per 
пиле. Musical selections are also rendered at intervals on 
the '' Stentorphone," an instrument of the gramophone (уре, 
but possessing great power. | 

Messrs. Barr & Stroup, Larn., demonstrate the practical 
utility of the optophone, an instrument for enabling the 
totally blind to read ordinary print by using the sense of 
hearing instead of that of sight. How each letter ot the 
alphabet is represented bv different combinations of five, or 
less, musical notes, was fully described in our pages а Week 
or two ago. Miss Mary Jameson can be seen at the evhihi- 
tion reading ordinary printed matter selected by members or 
the public. Miss Jameson has been blind from birth, and 
can testify to the facility with which a person can learn to 
use the instrument, of the capabilities. of which we have 
personal know ledge. 

Messrs, BELLING & Co. show m: iny examples of their various 
designs of electric radiators and convectors for heating pur- 
poses, as well as water boilers and hot plates, бс. 

THE HonanT MANUFACTURING Co., Ltp., has a stand on which 
is displayed a number of electrical machines that will appeal 
to those interested in the preparation of food in any manner. 
They include such devices as cake and dough mixers. 197 
mouldera and rounders, coffee mills, sausage and mineng 
machines, and manv other electrical labonr- saving machines. 

Tug Drronite  MaNUvracTURING. Co., Ib., exhibits speci- 
mens of Klydo " animated signs adapted for electrical and 
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other means of illumination. Only one light is used in each 
sign which gives а moving ruinbow effect with good diffusion. 

THE Beck KINEMATOGRAPH MANUFACTURING Co., IT., show 
two portable kinematograph projectors designed for lecture, 
‘educational, or home entertainment purposes. The firm із 
also responsible for the complete installation in the Minor 
Hall of the Exhibition, where trade and commercial films are 
shown daily. 

Three firms have on view self-contained petrol-electric gene- 
rating plant suitable for lighting country houses, farms, &c. 
The " Dayton automatic set is shown by the T. B. S. ELEC- 
TRICAL CONSTRUCTION Co., Ib., and the Ballot" 1-kW, 
50/70-volt set by Messrs. Hick-Dirsen Он, ENGINES, Lrb. 
The latter firm's plant includes a wall-tvpe marble switch- 
board and a 95-cell, 75-Ah Fuller battery on a wooden stand. 
The single-cylinder, four-stroke engine is cooled in a novel 
way by means of a mechanical water cooler forming part of 
the set, so that no water tanks are needed. 

Messrs. MARK WEBBER, LD., also exhibited a EKW, 70-volt 
set for the same purpose on the stand occupied by the United 
Oil and Coal Corporation, Ltd.; this stand also contained 
one or two examples of "'Railodok " electric industrial 
trucks, which, as their name implies, are suitable for carrying 
goods about on railway premises, docks, &c.; the trucks are 
supplied by INDUSTRIAL APPLIANCES, LTD. Another stand which 
was devoted entirely to trucks of various types and sizes, 
including electrically-propelled ones of the solo and trailer 
houling and elevating platform types, was that occupied by 
Messrs. H. C. Siinassy. | 

Telephones, mostly for private use, ure displayed on two 
stands, namely, those of the I. ONDON TELEPHONE (NEW Sys- 
TEM) CO., Lrb., and the RELIANCE TELEPHONE Co., Lro., and 
the exhibits comprise instruments of various types and sizes, 
switchboards, cable, and accessories suitable for intercom- 
munication purposes in offices, factories, ships, &c. An in- 
teresting exhibit is the round call'' signal system which 
enables an extensive range of departments in a building to 
be instantaneously searched for an individual who 1s re- 
quired to speak on the telephone. The use of the Larynga- 
phone," which defies noise, is also demonstrated; it is shown 
as а hand set for use in conjunction with any ordinary type 
of telephone, and also as a head set for the use of divers and 
airmen, or in connection with helmets and masks for mine 
rescue work, &c. The PHONOTAS Co., LTD., has a stand 
illustrating its system for the periodical cleansing and sterilis- 
ing of telephones. 

An interesting exhibit is that of Messrs. CHANCE Bros. 
AND Co., Lrb., which, in addition to samples of special glass, 
includes specimens of ''Chance's Daylight Glass," through 
which light from gasfilled lamps is filtered for colour-matching 
раро. Numerous coloured objects are shown illuminated 
yy filtered and ordinary light, and the variations of the colours 
are in many cases very striking. ‘I'he firm has also on view 
a new heat-resisting glass suitable for lamp globes, &., which 
can be sprayed with water while hot without any ill effects 
taking place. 

In conclusion, it might be mentioned that of the various 
receptions and conferences held at the Exhibition, those of the 
Electrical. Development Association were of most electrical 
interest, but it is to be regretted that neither of the functions 
was well attended. Mr. 11. B. Atkinson, president of the 
Institution of Electrical Engineers, presided at the conference 
in the absence of Mr. C. Н. Wordingham, and Mr. J. C. 
Wigham opened the proceedings with a lecture on the applica- 
tion of electric power in industry, in the course of which 
he pointed out the advantages that accrued from its use and 
how it tended to promote efficiency. By means of a number 
of excellent lantern slides the lecturer indicated the methods 
of electric motor driving in textile, colliery, factory, and other 
spheres of activity. 


JOINT ELECTRICITY AUTHORITIES. 


THe CHESTER AND NORTH WALES INQUIRY. 


At the Llandudno Town Hall, on February 15th, a public 
inquiry was opened by the Electricity Commissioners with 
reference to the schemes for the supply of electrical energy 
to the North Wales and Chester electricity district. Sir John 
Snell, the chairman of the Commissioners, presided, and a 
large number of authorities, companies, and private persons 
Interested in the schemes Were represented. 


SUMMARY. 

Our summary of the proceedings last week (p. 210) broke off 
on Wednesday afternoon, with Mr. Britton in the chair. There 
was at the end of the afternoon a curious incident, showing 
the disadvantage of questions being put by counsel (unless 
specialists in scientific work); a lot of time was wasted in 
convincing an incredulous counsel that it was not necessary to 
put a weir and notch across а wide river in order to obtain a 
fairly accurate idea of the quantity of water flowing. 

On the Thursday Mr. Britton occupied the witness chair for 
the whole day. During the morning the North Wales Power 
Co. 's counsel, Mr. Miller, tried to shake his figures for the 
number of units to be obtained from the Dee, but in all fair- 
hess it must be said that he failed. Mr. Miller was more 


successful in respect of the Clwyd Valley hydro-electric pro- 
posal, and elicited. an admission that there was no spare plant 
there, vet the distributing mais Were to remain Isolated trom 
the general system for a number of years. Mr. Lyldesley 
Jones, for the North-Western Railway Co., made a very serious 
attempt to shake the witness, and succeeded in showing that 
there were nustakes, although they were not vital ones. Sir 
John Snell intervened several tines to preserve a sense of 
proportion, and after lunch some amended ngures were put in 
and others promised. Most of the afternoon was Wasted on 
this bickering, but counsel, who wus extremely clever and 
competent as a calculator, made no substantial use of the new 
figures when they were put in. If some of the tine thus 
wasted in the early days of the inquiry had been saved, it 
would have been unnecessary, later in the proceedings, to re- 
quest all who could do во to substitute written for oral state- 
ments. However, it is perhaps premature to expect the Com- 
missioners at this early stage of development to resist learned 
counsel in their skilled obstruction. ‘Lhe late afternoon was 
very entertaining to those interested in the habits of salmon. 
Mr. Moon, counsel for the Dee Fishery Board, made great 
play with an old Act of Parliament requiring all nulls to shut 
down on Sundays, and he caught Mr. Britton rather neatly as 
to the state of tide when Mr. Britton thought he had seen 
sahnon ascending the fish pass. A suggestion that the Dee 
Was frozen solid at times was neatly countered by Mr. Britton, 

An important statement was elicited by Sir Harry Haward 
that localities Which did not undertake financial responsibility 
would have to be supplied on the same terius as if they were 
paying a deficiency rate. This is inevitable, but it is a deplor- 
able tact which strikes a blow at voluntary joint authorities. 
In the absence of public spirit and self-sacrifice, the selfish. will 
benefit at the expense of those who realise their responsibilities 
for the common good. 

The Town Clerk of Crewe pointed out the need of the far 
eastern salt areas for an immediate supply, and showed it to be 
at least as urgent as that of Chester and its environs, which 
would obtain it under the scheme. 

On the Friday morning Sir John Snell stated that the Con- 
missioners Were getting rather concerned us to the length of 
the inquiry. 

Mr. Britton was subjected to further cross-examination in 
respect of supply to collieries near Wrexham, and it was very 
dithcult to convince the questioner that the small summer flow 
of the Dee would not make the supply unreliable; he evidently 
wanted the steam station shifted to his distriet—having no 
doubt an eye to business. : | 

The North wich U.D.C., represented by Mr. Cowley, evidently 
wants its area excluded, oblivious of the fact that the large 
Rural District Council which surrounds it wishes to be in- 
cluded—a Gilbertian situation. Mr. W. Fennell followed on 
behalf of the Northwich Company, urging the adoption of a 
bulk supply from the Mersey Power Co. as a means of giving 
an immediate supply to the salt areas, without necessitating 
exclusion, this to be retained as a stand-by connection for 
summer use in times of drought, &c., when the trunk main 
came through from Chester. Mr. Fennell attempted to draw 
the Commissioners as to the policy of interlinking adjoining 
electricity districts generally, but failed. Ile further urged 
upon the witness the necessity of joining up to the North 
Wales Power Conipany at once, but no satisfactory reply was 
obtained. 

Mr. Amos Jones, of Rhyl, was more successful in drawing 
the Cominissioners. He obtained а very important pronounce- 
ment, to the effect that if any undertaker could show that his 
works could, if extended, supply its surroundings at а cheaper 
rate than the bulk scheme, he would be allowed to proceed. 

At the end of his cross- examination Mr. Britton agreed with 
Sir John Snell that it was possible that the North Wales 
water power would be more favourable than that of the Dee, 
bat information had not been available. Mr. Britton received 
a well-earned commendation from the Cominissioners in re- 
spect of the valuable pioneer work he had done. 

A very interesting witness, Mr. W. Н. Armistead, was called, 
who gave evidence in a delightful way as to the very slight 
effect on the salmon fishery of a series of weirs provided with 
proper passes for the fish. 

Sir Henry Robertson, deputy chairman of the Fishery Board, 
also gave evidence on the other side. It is unfortunate that 
such matters, however interesting in themselves, should have 
occupied such a large share of time. 

Late in the afternoon Mr. Miller, K. C., opened on behalf of 
the North Wales Power Co., whose scheme was described in 
our pages on February lith. 

At the end of the proceedings for the dav, the Town Clerk 
of Wolverhainpton appeared with Mr. S, T. Allen, the chair- 
man of the Engineers" Committee of the Joint Conference, 
North-West Midlands, to explain why the areas in the vicinity 
of Congleton and Macelestield have been refused by that body, 
and to ask that their inclusion in the North Wales and Chester 
area shculd be considered. The subject is one which will 
occupy а considerable amount of attention, as extremities of 
the new electricity districts аге, in the absence of any decision 
as to interlinking, very difficult to allocate. 

The following day (Saturday) the Commissioners decided to 
sit as usual (morning and afternoon) so providing those who 
attend the inquiry with excellent evidence that this is not a 
mere holiday at a watering place. 

Mr. Miller's opening continued, and provided amusing inter- 
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ludes by reason of his Saxon attempts to pronounce names only 
intended for Celtic tongues. - - 

Mr. J. II. Jack was called, and disclosed a very interesting 
situation in relation to the position of the North Wales Power 
Company and the Aluminium Corporation—he had difficulty 
in dividing himself. The engineering scheme, it must be said, 
18 very attractive, and the general feeling cannot be anything 
but favourable to it. The question, however, whether the 
company, admittedly weak financiully, should be given an 
enormously greater area, with the assistance of a mere 
advisory committee provided in an undetined manner from the 
different parts of the area, is a serious one which, it was 
clear, would give the Commissioners much trouble and great 
responsibility. The company disclosed a considerable measure 
of support from the North Wales area, but. little from the 
Cheshire section of the electricity district. Mr. Jack gave his 
evidence in a confident manner, and must be congratulated on 
receiving much more gentle treatment in cross-examination 
than that accorded to his opponents. , 

There is no doubt, as a result of this inquiry, that the. side 
Which engages eminent counsel, when the other relies upon the 
best of town clerks, is at a disadvantage. Counsel should 
either be excluded or employed by both sides in these inquiries. 

It appeared at the end of the sitting that a vital agreement 
between the North Wales Power Company and the Aluminium 
Corporation as to the use of the Dolgarrog water resources had 
only reached the stage of being vaguely in Mr. Jack's mind. 
This revelation indicates the complicated condition of affairs in 
North Wales. The agreement was drafted during the week- 
end, and was produced on Monday morning, and it was 
promptly pulled to pieces by opponents. The eross-examinia- 
tion of Mr. Jack by the Town Clerk of Chester produced some 
spirited passages, and it confirmed the feeling that the tech- 
nical scheme was good and the proposed organisation a difti- 
cult proposition. | 

Mr. Tyldesley Jones, for the Railway Companies, asked many 
questions and made points, but it was clear ne was neutral 
rather than in opposition. 

On Tuesday eminent engineers were heard, all confirming 
the good opinion we have formed of the Welsh water power, 
and finally there was a remarkable speech from Mr. Tyldesley 
Jones, in which he, in the railway interest, opposed the for- 
mation of a Joint Electricity Authority. It was expected that 
the inquiry would finish at noon on Wednesday. 


Mr. J. II. Dicksox, town clerk of Chester, in opening the 
case for the Chester or B scheme, said that a preliminary 
survey of the area showed great diversity of industrial develop- 
nent and population. Ihe area was approximately 4,000 
square miles, with a population of about 900,000, and a rate- 
able value ot more than four and a half million pounds. It 
embraced really two distinct districts. The Corporation ar- 
ranged that all common interests should be grouped, but 
provision was made against one authority being able to swamp 
the Board. 1t was thought that only one-fourth of the autho- 
rities and persons who had the right to be represented on 
the Board would join in the first instance. It was beueved 
that the rest would eventually join. It had been agreed that 
the railway companies should have small representation on 
the proposed Board, which in that way would have the benefit 
of the co-operation and assistance. of their technical experts. 
The Corporation had considered it of the utmost importance 
that the Joint Electricity Authority should not in the initial 
stages be Over weighted with capital outlay; it therefore did 
not propose that the authority should buy out any existing 
generating stations or interfere with the North Wales Power 
Co. in its existing operations. Hydro-electric generating sta- 
tions involved. a much greater capital outlay than steam 
stations. In addition, there would be long lines of transinis— 
sion through sparsely populated districts which would require 
very little current, and the expenditure would have to be 
incurred straightaway at present inflated. prices. Therefore, 
the idea of conveying electricity from the west to the east 
would be entirely out of the question in the early stages. 
In the meantime the demand for the current in the east was 
very urgent, and it was believed that the soundest proposal 
was that the east. should at once be developed from an up-to- 
date steam generating station set up on the banks of the 
Lower Dee, in conjunction with a series of hydro-electric 
low-ftall stations on the Upper Dee. In the west the North 
Wales Power Co. would continue to operate. [ts transmission 
lines would be gradually extended over the area, and as the 
development proceeded, the extension from the east would 
meet the extension froin the west. In the Vale of Clwyd, the 
southern area of Merionethshire, Montgomery, and a portion 
of Cardigan, there were many sources of Mater power, and 
the proposed authority would, as part of its early work, make 
careful survey of these natural. resources and ascertain. how 
fur they were capable of development on an economic basis. 
The scheme would encourage the development of local efforts 
such as those at Machynlleth, Dolgellev, and also near Aberyst- 
wyth. Certain financial proposals were sad to be ultra vires. 
It was essential that the authority should have a financial 
backing, and provision should be made to meet any small 
deficit. but there was no reason to fear the provision dealing 
with that matter. df any deficit occurred during the initial 
stages of the working of the scheme, provision was made to 
enable the repayment to be made to the authorities out of a 


reserve fund, which could be built up from future surpluses, 
The North Wales Power Co. had lodged an objection, claim: 
ing. that the Chester scheme was fundamentally unsound, 
The Dee Fishery Board had also made an objection on the 
ground that the fishing would be ruined. The assertion in the 
objection that the Chester hydro-electric works had proved 
a detriment to the Dee salmon fisheries was not admitted. 

Mr. Dickson enumerated authorities in Cheshire which 
supported the scheme, and said that Wrexham borough sup- 
ported the policy of publie control embodied in the Chester 
scheme, but did not wish that a steam generating station 
should be erected unless the Commissioners were satisfied that 
it was absolutely necessary. It also desired compensation for 
discarded generating plant, but that was not a proposal tha$ 
the promoters could accept. They were, however, satisfied 
that the different authorities could be supplied. with electricity 
in bulk at such a price as would enable them to discard their 
generating plant without undue loss. Connah's Quay Urban 
Council contended that the administrative part of the scheme 
was repulsive, and alleged that the technical portion of the 
scheme was not conducive to a cheap and abundant supply 
of electricity. Rhyl Urban Council desired to perpetuate the 
old parochial system. He gathered that the eastern district 
supported the principle of public control and favoured scheme 
B. Several county councils were against public control and 
against scheme B. | 

At this point the chairman intimated that only those 
authorities apd interests who had made representations. on 
the Chester scheme would be allowed to cross-examine wit- 
nesses, with the exception of the Ministry of Agriculture and 
tae United Westminster Collieries, Wrexham, both of whom 
had been unavoidably prevented from making such repre- 
sentations. , 

Mr. E. NOEL Humpureys, of Chester, who was for a year 
the chairman of the Chester Corporation Electricity Com- 
mittee, and who, since his resignation from the council, had 
been co-opted ав a member of the committee, then gave 
evidence. He stated that he was until 1918 the managing 
director of the North Wales Power Co. His evidence-in-chief 
covered the points referred to in Mr. Dickson's opening, and 
dealt with the changes in the scheme which had been made 
as the result. of negotiations and conferences subsequent to 
its being filed with the Commissioners. The proposed Joint 
Electricity Authority would at first comprise 14 members. 
The financial clauses need not alarm any of the authorities. 
The North Wales Power Co. had been invited to all the con- 
ferences that had been held, and there was power under the 
scheme for it to come in. e 

In reply to the chairman, Mr. Humphreys said there was 
a very serious fall in the rainfall in 1915, and that drought 
would have been disastrous to the east portion of the district 
had it then relied upon a supply from bydro-yenerating sta- 
tions. A committee representing the Chester Corporation and 
other authorities had been negotiating with the Government 
to take over the steam generating station at the Government 
factory, Queensferry, and an arrangement was expected to 
be concluded without delay. 

Mr. Humphreys was cross-examined by Mr. Hanrver, for 
the North Wales Power Co. Asked whether he would expect 
a public control scheme to be adopted even if the current 
supplied. under public control was more costly than that 
supplied by a private company, witness replied affirmativesy, 
provided the disparity were not too great. Не would preter 
the private supply, assuming there were permanent guarantees 
of quantity and price. Ме saw no reason why a pubu-ly- 
controlled authority should not provide power as cheapiy as 
the Power Co. 

Mr. TWIDESIEVY JONES, K. C., who appeared for all the rail- 
way companies concerned, except the Cambrian, inquired 
whether it was proposed to make uniform charges for current 
in all parts of the area. Mr. Humphreys replied that the 
supply was not expected as cheaply in the eastern urea as 
many consumers in the west were already getting it. 

Referring to Mr, Humphreys's statement that this was not 
the time to purchase generating stations, Mr. Jones asked 
whether it was meant to purchase undertakings at a later 
date. The witness replied that the North Wales Power Со.» 
scheme disclosed some capital outlay valuation figures and 
estimates of expenditure, which—particularly the valuation 
figures—were considered by the promoters of the Chester 
scheme as inflated. It was not contemplated to purchase any 
other generating stations. 

Replying to Mr. A. Moon, representing the Dee Conservancy 
Board, witness denied that the proposed weirs on the upper 
Dee, nine in number, would ruin the salmon fishery or the 
river. The promoters had expert advice on that matter. . 

Mr. MW. O. Joses, clerk of the Anglesey County Council, 
suggested that if his county joined the proposed. electricity 
district it could not expect a better supply than was available 
from the Power Co., and the witness concurred. He could 
not agree to priority of supply being given to areas not already 
provided for. 

The inquiry was adjourned. 

The examination of Mr. Humphreys. was resumed. on 
Wednesday morning when Mr. Cowrey, of the Northwich 
U. D.C., further questioned him as to whether under the 
scheme the County Council would levy the rate for any 
deficiency on the whole county or for any specific district. 
Mr. Humphreys said that in the case of a county council 
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it would be paid out of the general county fund. He was 
not prepared to accept an amendment giving urban authori- 
ties the same facilities for contracting out as county councils. 

Mr. Н. С. VINCENT, representing the North Wales quarry 
owners, Who, he said, were the largest users of electricity in 
the district, asked the witness if any local authority would 
accept any financial responsibility. On this point the witness 
had no information to give beyond what he gave in evidence. 
The large consumers in the western area were not approached 
un the matter further than inviting them to the conferences. 
So far as the west was concerned, they did not propose to 
carry out any operations. | | 

How do you propose to carry out your obligations in the 
west?—We can help you to come to reasonable terins with 
the Power Co. 

Yes, but supposing you fail, what would happen then? 

The CHAIRMAN : If there was failure to supply there would 
be legal power to remedy the matter. 

Mr. Humpurers suid that under Section 14 of the 1919 Act 
there were means of bringing pressure to bear through the 
Cominissioners on the Power Co. Ile could not conceive that 
such circumstances would arise, as they were being supplied 
already. 

Mr. JouNsoN: Then I come back to the original point. 
What advantage would it be for us to come їп as a contributing 
authority under this scheme? We should get our electricity 
from the same source, and we should have the doubtful privi- 
lege of contributing towards your deficiency when it occurs, 
which we do not consider an advantage.—You would have that 
under either scheme. . 

Mr. T. Amos Jones, clerk to the Rhyl Urban District Coun- 
cil, said that his council objected to the scheme. He noticed 
thit the district would not be developed ut the commence- 
ment of the scheme. Mr. Humphreys said that it would be 
left to the authority to develop the district later. Ile was 
satised as to the estimated charges of 134. to 2d. per unit. 
They were not prepared to insert a clause for a maximum 
charge, as it generally became a minimum charge. 

Ihe CHAIRMAN (to Mr. Jones): If you join you will have 
а voice in the direction of affairs. 

Mr. Jones; And if we join we will be taking on an unknown 
responsibility. So far as Rhyl and Denbigh were concerned, 
he said, the scheine was not a commercial proposition. Rhy! 
Was capable of generating its own supply, and could also 
supply the district around if necessary. 

The CHAIRMAN said the Commissioners would have due 
regard to that wish. Pending developments, if places like 
Rhyl desired to dispose of their surplus energy the authority 
set up could consider it. 

Mr. NETHEHSOLE, clerk to the Connah's Quay U. D.C., said 
his council had decided to support the North Wales Power 
Co.'s scheme with certain amendments. 

Мг. Lawson TAYLOR, town clerk of Wrexham, questioned 

Mr. Humphreys on the proposals to scrap existing plant with- 
out making any provision for meeting outstanding loans. 
: Mr. Humeukeys replied that he did not think there was 
any hardship. They would have the advantage of cheaper 
electricity, which would make it a commercial proposition 
to srap the works rather than carry them on at a loss. It 
was thought better to provide electricity at such a price that 
places like Wrexham would find it cheaper to buy in bulk 
than carry on their own works. 

In replying to Mr. WiLLiAMS, clerk to the Chester Rural 
Council, who suggested that any deficit should fall upon the 
consumer rather than the general ratepayer, Mr. Humphreys 
sud the latter arrangement was devised in order to give the 
proposed authority better financial support, and to enable 
money to be got on the best terms. 

Mr. CARTWRIGHT, clerk to the Nantwich Rural Council, 
said his council desired it to be made clear that those who 
used the electricity should be made to pay for it, and that 
the burden of any deficiency should not be put upon rural 
areas which could not obtain a supply of electricity. 

Sir Harry HAwAnb inquired what authorities had passed 
resolutions supporting the scheme.—No authority has dis- 
tinctly supported the scheme except Chester. 

In reply to questions as to what inducement Chester had 
to offer the various authorities to come into the scheme, Mr. 
Номрнкеүз said that by managing and owning their own 
electricity the authorities would be able to control the price 
and have the advantage of any surplus that might accrue. 
He placed great stress on the authorities concerned taking 
the financial responsibilities of the undertaking. and said that, 
if possible, the rates should not be resorted to., The prospect 
of a deficiency rate was somewhat remote. 

e CHAIRMAN: With regard to the capital involved in the 
scheme (£914,000), do you consider there would be any dift- 
culty in raising the money ?—No; of course it would depend 
on the money market. 

Replying to further questions by a Commissioner, Mr. 

UMPHREYS said he was aware that the North Wales Power 

was not purchasable. On the other hand, if the Power 

‚ Wished to give a supply in bulk to other than authorised 
undertakings in any local government area, it would have 
to Proceed by a special order from the Commissioners, or 
alternatively, by Act of Parliament. 

van you realise what would be the relations between the 
Joint Authority and the North Wales Power Co. seeing that 
they are not purchasable?— We hope it will be one of friendly 
co-operation во that the area will get the fullest benefit. 


e 


The Снањмах : There are apparently two things which 
make you shy of water power—occasional drought and the 
unrelability of transmission lines. If you were assured that 
the water power was so developed us to make provision for 
adequate storage so as to eliminate the risk of even an unusual 
drought, and you were assured by your technical advisers that 
your leurs as to transmission lines were groundless, would 
you then be prepared, if it were cheaper, to take your supply 
for the eastern urea from the water power?—Until experi- 
ence has proved we are wrong we think not. 

This ended the examination of Mr. Humphreys, who had 
been in the witness chair about eight hours. 

Mr. 5. E. Brirron, M. I. E. E., electrical engineer to the 
Chester Corporation, was the next witness. Examined by 
Mr. Dickson, he dealt with the scheme from its technical 
aspect, and said that the development of electricity in the 
district had been slower than it ought to be, owing to the 
absence of power supply. A cheaper rate for electricity would 
tend to increase the demand, as there were great possibilities 
of industrial development, and also of the use of electricity 
in agricultural areas in the same way as had taken place 
in Herefordshire. The water-power in the area was of such 
magnitude that if developed it would tend to economise the 
generation of electricity in large quantities. The Chester 
scheme embraced the utilisation of the river Dee by con- 
structing low-fall hydro-electric stations aud the  erec- 
tion of a steam generating station on the Dee, which would 
act ав а safeguard against fallure of supply. He considered 
it essential to prevent any risk of interruption of supply. 
Dealing with the objections of the Fisheries Board, he said 
that in the erection of the weirs on the Dee they proposed 
to provide fish passes similar to the one in existence, and 
there was no evidence that the weir was detrimental to the 
salmon or salmon fry. Witness also described the water 
power source in the Vale of Clwyd. 

The CHAIRMAN: You heard the objection made by Rhyl that 
they were able to look after the district themselves. From 
the figures given in the Chester scheme the average cost per 
unit was 6.794d. From what you say now the cost would be 
reduced by about one-half if water power were utilised ?—Yes. 

Mr. Britton then went on to state that until they got their 
proposed power station they would get the current they 
required from the Queen’s Ferry factory. He gave figures 
of the expected consumption, and the expenditure of the 
£914,000 involved in the first period of development. The cost 
of a six-wire transmission line would be £2,300 per mile, 
and for a single line £1,800 per mile. The cost per unit at 
first would be 1.369d., which would be reduced to 1.029d. in 
five years. In the first five years the total cost would be 
£472,650, with estimated receipts of £517,500. 

The CHAIRMAN: So the net profit would be £45,000 after 
all capital charges, new plant, and transmission lines had been 
provided for?—Yes. 

Mr. Britton was then cross-examined by Mr. А. T. MILLER, 
K. C., representing the North Wales Power Co., on the pro- 
posed construction of the low-fall power stations and the 
weirs on the river Dee, and as to the figures he had arrived 
at in estimating the flow of the river, and the electricity that 
would be generated, especially in reference to the fact that 
in the summer the river had very little flow. 

Mr. Brirron described how he had arrived at his estimates, 
and said he had caused gauges to be placed in the river at 
various points. 

At this stage the proceedings were adjourned. 


Mr. Britton’s cross-examination by Mr. Miller was continued 
when the inquiry was resumed on Thursday morning. Ques- 
tioned regarding the capacity of the proposed new low-fall 
plant to be constructed on the Dee, as given in his report 
to the Doard of Agriculture and. Fisheries in. 1919, he agreed 
that the maximum was 6.505 kW and the minimum 929 kW, 
the minimuin being a seventh of the maximum, not a fourth, 
as had been stated previously. 

Mr. Милек then questioned witness as to his figures regard. 
ing the maximum and minimum tlow of the river, and witness 
replied that the maximum was 75,000 cu. ft. per minute, and 
the minimum was 11,000 cu. ft. per minute. 

Mr. Mitten: Can you tell me in arriving at those figures 
which add up to 929 kW average per month minimum output 
what efficieney factor over-all have you calculated on? 

Mr. Britton: Over-all 65 per cent. 

Mr. Minter: Have you got before you the details of that 
over-all etficiency, because T desire to challenge it? 

Mr. Britton: No; I have not the details here in connection 
with the scheme. 

Mr. Minter: My experts put it down under the low-water 
conditions which are, of course, special ones, at 33 per cent. 

Mr. Britton: I must challenge that until I am satisfied 
it is correct. б | 

Mr. Милек: It is a very serious difference, and I must 
inquire into it a little. These are, I assume, your steps. 
First your turbine, then your gearing, then through the gear- 
ing to the direct-current generator and over the direct trans— 
mission lines which go into the motor generator at the central 
station, passing it to the step-up transformer, which delivers 
vour current. Are you able to tell me what your allowance 
is for each of those items, starting with the turbine and taking 
them in order? 

Mr. Bnirrox : Including the turbine, gearing, and direct- 
current generator, 63 per cent. 
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Mr. Mul then put a series of questions with a view of 
challenging this figure, when the chairman interposed, and 
remarked: " I do not want for one moment to protect the 
witness, but the Commissioners have very full opportunities 
of examining such efficiency curves as you refer to, and are 
able to check them. Your point, Mr. Miller, is with only one- 
seventh of the flow the efficiency of the six stages to which 
vou refer, from turbine to step-up transformer, will not be 
as high as 05 per cent., which the witness has stated, and 
that, in fact, it will not be higher, in the opinion of your 
experts, than 33 or 35 per cent. I have made a note of that, 
and we will pay particular attention to the point. I would 
like you to give us this if you will. If your experts give the 
opinion that the 33 per cent. is for the six stages, would you 
vive it for the three stages. That is, for the turbine, the 
gearing, and the. direct-current generator, so that we may 
have a comparative figure with the 65 per cent.” 

Mr. Minter: I will get that worked out for the three stages. 
As they stand separately they are 55 per cent. turbine, 95 per 
cent. gearing, 55 per cent. direct-current generator. The direct- 
current transmission we put at about 98 per cent. efficiency, 
the motor generator at 51 per cent. efficiency, and the step-up 
transformer at 95 per cent, efficiency. 

The CHAIRMAN : I suggest there must be some little mistake 
there; if you suggest that for a direct-current generator. with 
that particular load the efficiency is only 85 per cent., can 
the motor generator be as high as 81 per cent.? 

Mr. Minter: I will ask my experts to consider that. The 
total worked out on all these calculations will be 33 per cent. 

Mr. Miker: In regard to vour 465.000 outlay on a small 
station in the Vale of Clwyd, vou place the kW capacity 
at 1.000 in 1930. Is that the demand which you expect to 
supply from the Vale of Clwyd? 

Mr. Britton : That is the figure as to the potential supply 
of the district. After further technical questions on this 
point, the chairman interposed and said: Мау I put this 
question to you? In vour scheme vou have not made any 
provision up to 1930 for any connection between Rhyl and 
the Vale of Clwyd hydro station with any other part of the 
general transmission system in the eastern district. 

Mr. Britton: That is so, the figures do not include a con- 
necting link between the river Dee and the western district. 

Questioned by Mr. MILLER as to the cost set down in the 
scheme for producing 15,300,000 units, fuel would cost £23,900, 
and the cost would be .375d. per unit generally, Mr. Britton 
replied that the cost was based on 2d. per unit generated for 
coal at 35s. per ton. 

Mr. MILLER also questioned the witness’s figures of a capital 
outlay of £27 10s. per kW. and asked for the detailed. figures, 
which the town clerk of Chester promised would be supplied. 
In regard to the item £28,875 for capital charges which 
was questioned, the chairman pointed out the figure was based 
upon the tables for loans which the Commissioners invariably 
grant, the amount of interest being 74 per cent. 

The CHAIRMAN: Supposing that it be a fact that there is 
surplus water power which can be generated in the west and 
which cannot be wholly utilised m the west, and supposing 
as you have said that the transmission lines ean be erected at 
such a cost that energy can be economically delivered to the 
east, is it your opinion as an engineer, and would it not be 
vour wish as one of the promoters of this scheme, that such 
transinission lines should be laid as soon as possible and the 
energy supplied to the east? | 

Mr. Britton: Certainly, sir. The whole point is, we are 
not in а position to put forward an opinion on that particular 
point, as we have not the detailed information. There is 
nothing else in it. [f it can be shown that the west can 
generate large quantities of power there and send it to the east 
at à proper charge, We are quite prepared to say 1t would be 
the proper thing to do, but that is the point—we have not 
the information. 

Mr. TynprestEY Joses, K. C., on behalf of the railway com- 
panies, then cross-examined Mr. Britton, and said he would 
like the Witness to explain what this paragraph in his scheme 
meant: The electrification of railways is considered an in 
portant national matter, and having regard to the exceptional 
circumstances existing in this district for the generation of 
cheap electrical energy this is worthy of early serious con- 
sideration.” | | 

Mr. BRITTON: First there is a coalfield in the area, adjacent 
to a river, enabling a steam generating station to be put up 
and electricity produced in very large quantities at à very low 
rate. Then you have the water power, as submitted by the 
Power Co. in the west. Those two conditions, I think, are 
peculiar, and. do offer facilities for. generating great quantities 
of electricity for railway electrification, | 

In replying to further questions һу counsel, the witness ad- 
mitted that at present Chester was only able to carry its 
load by means of a battery and occasional overloading of the 
plant. He also admitted that Chester would not transfer its 
hivdro-electric station to the proposed Joint Electricity Autho- 
rity, but would use it itself. | 

Mr, JONES also elicited. the fact that If was proposed to lay 
123 miles of mains in the first period of development, 

Questioned us to the operating costs, the witness said tho 
figures were based upon actual experience of the running 
costs of the installation at Queensferry. 


(То be continued.) 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week, Correspondents should forward their оотипиті- 
cations at thé earliest possible moment. No letter сат be published 
unless we have the writer's name and address in our possession, 


The Reduction in Price of Lamps. 


I should like to associate myself with the remarks of Mr. 
R. J. Scarborough in the last issue of the ELEcTRICAL Review, 
and to say that L also have written the E.L.M.A. and notified 
them that until I obtain a rebate for all lamps in stock on 
February Ist. 1921, I will sell no more T. L.A. lamps. 

The remedy is in our hands, but only by concerted action 
shall we obtain satisfaction. 

If all other retailers so affected will adopt the ваше plan 
we shall get the rebate. "The travellers will soon be round, 
and when they find their usual orders missing, they, too, 
will no doubt press the matter. 


C. Culmer Hodges, A. M. I. E. E., A. M. I. Mech. E., 
Electricity Works, Dawlish. 
February loth, 1921. 


I should be glad if you could find space for a few words in 
reply to your correspondents’ comments, regarding iny letter 
on the reduction in the price of lamps. Your correspondent 
Mr. Rudd's suggestion of a clearing house would have left 
no room for complaints, dlthough even a month or two's 
notice to the trade would have given retailers an opportunity 
to arrange their stocks. 

As regards your correspondent ‘ Lamp Salesman,” one 
would appreciate his reply had he come out into the open 
and revealed his identity instead of hiding behind à num de 
yuerre. However, the reason is obvious. But he has for- 
gotten that at the time when the price of lamps was Increased 
there were more important things to be done than sitting 
in an office or selling lamps behind a counter; hence 1 had 
no stocks to increase in value, and no cheque to forward to 
the lamp manufacturers, so that Mr. Salesman can now be 
convinced on that point with greater amusement on seeing 
that he has fired a blank shot. But even if the increased 
value was given to the trade at the time, no doubt the 
retailers’ stocks were low owing to war demands. It was the 
makers, and not the retailers, who reaped the harvest. And, 
after all, the average 25 per cent. discount off E. I. M. A. lamps 
is not a great proposition When breakages in stock, complaints 
of premature failures, &e., are considered. Since my first 
letter I have received several letters from contractors and 
retailers each stating that they have communicated with the 
E. L. M. A., who have not at present even had the courtesy 
to reply. 

Probably this is mismanagement. 

R. J. Scarborough. 
North Finchley. 
February 19th, 1921. 


Wiring in Ferro-Concrete Factories. 

The use of ferro-concrete in the construction of buildings 
opens out new problems in the matter of distribution and 
wiring systems, und 1 think it would be of general interest 
to have the opinions of others as to which is the best system 
to adopt in factories, built on this principle. | 

It is held by some engineers that the use of steel tubing in 
any form, screwed or otherwise, is bad practice, and wood 
casing, of course, is out of the question. C. T. S. cables strike 
ше as being rather too unprotected for general use, although. 
of course, ideal for some classes of work, and there are several 
inetal cased wiring systems which no doubt have their sup- 
porters. Among the latter is the concentric system with 
earthed outer, Which can, of course, only be used on systems 
not connected to a general or central station supply. 

It would be interesting to have the experience of users of 
this system with special regard to its reliability and fre- 
proof ness. 

Inquirer. 

February 16th, 1921. 


Shop Displays. 
. “6% C Jie axe Ut HAM 

The letters under the heading of Shop Displays п 
sreatly interested me, particularly those criticising the Elec- 
trical Contractors’ Association. | ы 

Lam absolutely certain that all electrical contractors RUM 0 
the association do not realise the tremendous work that id 
been done by our united ellorts, particularly during the las 
three vears. | 

They may have been misinformed, like myself, as 20 n 
integrity of our leaders. My only regret is that I Ps 
to the tales of a certain. wholesaler's traveller (whose nan 
I still remember) instead of seeking direct information d : 
and was thereby unduly influenced against the assoclatie 
for some years. 

Since joining about four years ngo, I have got to nahe 
large number of our members, and find them, particu ge 
our leaders, exceptionally capable and square, dealing n 
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who are out for the general advantage of our section of the 
electrical industry. 

I feel heartily sorry for contractors who are qualified and 
have not joined; they are losing more than they realise, and 
if I can personally give useful information to any of them I 
shall be delighted to do so. 


London. 
February 16th, 1921. 


H. T. Young. 


Charging Batteries for Motor Cars. 


With reference to our communication re battery-charging 
plant in motor garages, I would point out to your correspon- 
dents that our correspondent perhaps did not make himself 
us clear as he might have done. 

What we actually require is a charging svstem which elimi- 
nates the loss by heat or light when using a resistance or 
bank of lamps. I already have a good system for charging 
with resistance so that the whole current consumed equals 
the battery which takes the highest current. This, however, 
is not what we require, and we should be glad to hear from 
makers who have a system in which neither a motor genera- 
tor, nor resistance, nor banks of lamps are used in reducing 
the voltage from the main. 

W. Evans, 
Electrician, Rootes, Ltd. 
Maidstone. 
February 16th, 1921. 


A Question of Ethics. 


What appears to me to be an unusual breach of advertising 

ethics appears in your current issue. In the advertisement 
papes ((.e., page 57 of the Supplement) is a quarter-page ad- 
vertisement drawing attention to a write-up ° and giving the 
page number in your news columns on which it may be found. 

I am not à bit concerned commercially in any type of the 
machine advertised, but I am concerned in keeping advertising 
free from base suggestion by its traducers. Thus, while I 
am justified in asking if this new departure is to be taken as 
a part of your future policy, I am hopeful that a slip has 
been made which will not be repeated. 

Editorial comment should be quite independent of any 
advertiser, and, in my opinion, it is both bad for a journal 
and for advertising generally, when such evidence of prior 
arrangement between the advertiser and the Journal appears 


in its columns. 
W. A. Moore. 
London. 


February 22nd, 1921. 


[We are indebted to our correspondent for drawing atten- 
tion to this incident. We think it is well known throughout 
the trade that we hold very strong views regarding the 
absolute necessity for the completest possible independence to 
be maintained with regard to editorial contents. The insertion 
of the reference was not sanctioned either by ourselves or by 
our advertising manager, and steps have been taken which, 
we hope, will render a repetition of the incident impossible.— 
Eps. Exec. Rev.] 


A Flashing Problem. 


Some time ago two 40-h.p., d.c., shunt interpole motors, 
both of reputable English make, were moved from one factory 
to another part of the country; both motors had worked 
sutisfactorily at No. 1 factory, and on starting up after in- 
stalling at No. 2 factory ran sparklessly until nearing full 
load, when both sparked violently. The voltage in both cases 
Was 440. The insulation on test was O. K., also a drop test 
on shunt and interpole coils showed a perfect balance. Nothing 
would correct this faulty commutator until the interpole cir- 
cult was reversed. To do this, the short lead of copper tape 
irom the interpole coil to the + brush arm had to be 
lengthened to reach the terminal block, showing clearly that 
the original connection was as intended by the test bed results 
of the maker. Further, the motors had developed their full 
rating at No. 1 factory. The motors never gave trouble after- 
wards, but I never satistied myself why this alteration was 
hecessary, and should like to hear of айу similar experience 
on the part of any of your readers. 

Inquirer. 


Referring to Dense's " letter in the issue of February 
lith and the several replies thereto in the succeeding issue, 
perhaps the following comments may help to clear up the 
difficulty. 

Since the motor runs in one direction sparklessly, it proves 
that it is not loaded in excess of its commutating power, and 
that the brushes are of a quality fit to give good commutation 
results provided the flux element is correctly adjusted. 
The fundamental principle underlying correct commutation 
is that when certain coils of the armature pass from a magnetic 
zone of one sense to a zone of an opposite sense, during 
Which time the commutator bars to which thev are imine- 
diately connected are passing beneuth a set of brushes, the 


current in these coils must be reduced to zero, reversed, and 
built up to an equal strength in the opposite direction. 

To bring this about, the brushes are rocked to a position 
such that during the time the coils are shorted by them, 
the coils are being cut by a fringe of flux sufficiently strong 
and of such sense as to build up the necessary reversed current 
in them before their commutator bars emerge from beneath 
the brushes. 

The position of this fringe of flux tends to vary with every 
change of current in the armature, and in order to keep the 
coils within its influence the brushes must be suitable rocked. 

The function of the interpole is to compensate for this 
tendeney of the flux to move, and by so doing allow of a 
fixed brush position. 

It would appear that when“ Dense's motor runs spark- 
lessly it does so not solely by virtue of the influence of the 
interpole, but only partially so, and the discrepancy is com- 
pensated for by adjusting the brushes so that the coils catch 
up, во to speak, the aforementioned fringe of flux. 

To make the interpole function properly, its flux strength 
must be so proportioned to the flux due to the armature 
ampere-turns that the resultant flux of the interaction of 
armature and field fluxes will remain at a fixed angle. 

If " Dense " will try varying the strength of his interpole 
flux (as suggested by Mr. Kinch), I think he will find therein 
the solution to his difficulty. 

E. Brown. 

London. 

February 19th, 1921. 


I desire to thank you for your courtesy and your correspon- 
dents for their very interesting letters re the above. I have 
acted on several of the suggestions mentioned, but after I 
have had an opportunity of looking further into the matter 
(which may be some little time) I will have pleasure in. com- 
municating with you if I succeed in solving the problem. 


Dense. 
February Vth, 1921. 


[This correspondence is now closed.—Eps. Exec. Rev.] 


LEGAL. 


F. HoLBkook & Co. v. F. P. BLISS & Sons. 


Мк. BDWARD POLLOCK, one of the High Court Official Referees, 
on February 16th concluded the hearing of this action, in which 
plaintiffs, electrical engineers and contractors, of Foster Lane, 
Cheapside, claimed from defendants, builders, of Rudolph 
toad, Bushey, the balance of an account for an electrical in- 
stallation put into a house called Oaklands,” at the Avenue, 
Bushey. 

Mr. J. B. Matthews, K.C., with Mr. Abinger appeared for 
the plaintiffs, and Mr. A. Powell, K.C., was for the defence. 

Mr. J. B. MarrHEws, stating the case for the plaintiffs, said 
that it was really a trade dispute between tradesmen doing 
similar business as to the cost of doing certain work in relation 
to the fitting up of a private house with an electrical instal- 
lation. In April of last year the defendants were doing certain 
building work at the Oaklands,’ into which a lady named 
Giffard was anxious to move, and plaintiffs received from them 
a telephone message stating that they wished to have some 
electrical work done, and in the course of the conversation de- 
fendants said that it was a Job which ought to cost from 
£50 to 460. Mr. Holbrook went down to the place and saw 
Mr. Cyril Bliss, who had the matter in hand. On going over 
the house and seeing what was required, Mr. Holbrook told 
Mr. Bliss that it certainly was not a £60 Job, and how much 
it would cost it was not possible to say. It was costly work, 
as the wires were to be cased in steel tubing laid not on the 
surfaces but in chases to be made in the walls. The work was 
put in hand, and the result of the anxiety of the lady to get 
it done quickly was that men had to work night and day 
which involved extra outlay for labour at overtime, and while 
the work was in progress Mrs. Giffard wanted а good many 
things done in a way different from that which was originally 
intended. Indeed, said counsel, she exercised а lady's privilege 
of changing her mind and having things restored to the 
original condition after she had altered them. Bevond the 
electrical installation for hghting there was an establishment of 
points for the purpose of radiators: being fixed, and there was a 
special estimate for the rewiring of the electric bells. The end 
of it was that the total amount of the work, including a costly 
list of fittings chosen by the lady or her husband, came to 
4275. against which there was а cash credit of £179. The 
plaintiffs, however, arrived at the balance of £96 by making 
the largest possible concessions in favour of the defendants. 
The issues to be tried, said counsel, were two: First. that there 
was a contract that the work should be done for £60, and 
secondly, there was a question raised with regard to the wiring 
of the bells. Tt seemed that the working did not turn out 
satisfactory, and it was found by plaintiffs that water had got 
into a portion of the work, but for that plaintiffs were in no 
way responsible. Defendants further said that the work was 
not done so well as it ought to have been done, and in respect 
of that they made а small counter-claim of some £14. 
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PLAINTIFF gave evidence in support of the claim, and wit- 
Desses Were called to testify to the details of the work done, 
With additions occasioned by alterations ordered by Mrs. 
Gillard, the owner of the house. Several electrical engineers 
also gave evidence аз to the etliciency of the installation and 
the moderation of the prices charged. 

Por the defence, Mr. ROBERT GIFFARD and Mrs. Girvarp, the 
occupants of the house, were called, and while complaining of 
the cost of the work, asserted that the bells were left in a 
defective condition. Mrs. Giffard denied that she had caused 
a great deal of extra work, but adimitted that she had caused 
alterations to be made after the lights had been fitted. 

Mr. Суки, Briss, who had charge of the work at Oaklands, 
stated that he left the work of electrical installation entirely to 
Mr. Joseph Holbrook, and took no responsibility for it. Mr. 
Holbrook's price of £60 was not, he said, to include the cost 
of the fittings, and the order for putting in the wires for the 
bells was given afterwards. When the bill was sent in it was 
three times as large as he expected, and when he took it to 
Mr. Giffard he told him how disgusted he was at having to 
ask for so much money. Accounting for what he termed the 
heavy charges for labour, he said that at starting there were 
four men walking about the building and doing nothing but 
mark the walls with crosses during the whole of one day be- 
cause they had brought no materials with them, and the 
materials were brought down in “ dribs and drabs " at differ- 
ent times. 

In cross-examination, he said he told plaintiffs that it was 
a heating as well as lighting job of 25 points, but it turned out 
that there were 32 points for lighting and four radiator points. 
lle admitted that it was not true to хау that the men came 
down without any materials, because they did bring a bag 
down with them. He was thoroughly disgusted with Mr. 
Holbrook's charges, but in a postscript to a letter he had told 
them that he would pay their bill as soon as he obtained a 
settlement from his client. Ile said nothing about excessive 
charges. 

Expert evidence was called on the question of the alleged 
excessive charges, and in the result 

The Orrtcian, RerEREE, in giving judgment, said that £50 
had been paid into court, and the question was whether that 
was sufficient: to cover plaintiffs’ claim. When Mr. Holbrook 
went over the premises he said the job was quite different 
from that which he had expected, and it could not be done for 
400. He declined to give an estimate. There was no mention 
im any letter that there had been an agreement to do it for 
£0) or any other amount, nor was anything said about it 
when plantis pressed for payment. He (the Referee) could 
not help coming to the conclusion that the evidence of Mr. 
Holbrook was right and the evidence of Mr. Bliss was Wrong. 
As to the prices, there were great differences of opinion, but 
that was what must always be expected where experts were 
called. A detailed account had been sent in, and no опе had 
been able to say that the materials charged for had not been 


BUSINESS 


Bankruptcy Proceedings.—James SHERRED DENLEV 
(trading as Denley & Co.), cycle dealer and electrician, 69, Regent 
Street, Cheltenham. The following are creditors in this case :— 


Callender's Cable Co., Ltd. .. £21 Wholesa'e Electric Co., Ltd. .. £11 
General Electric Co., Ltd. . 3 

CHARLES CARLISLE THOMPSON, 78, Salisbury Street, Kingston- 
upon-Hull, plumber and electrician.— The public examination of 
this debtor was recently held at Hull. The statement of affairs 
showed liabilities £295, against assets £14. Debtor attributed 
his position to losses on contracts, illness of self and family, апа 
heavy househo:d expenses. The examination was closed. The 
following are creditors herein :— 


Danby & Co., Ltd.. 0 oe ee £145 Singleton, Frank ee ee ee £16 
Darby, Ltd., Jas. .. T i 37 Hull Corporation Telephones .. 11 
Morley, TA B. oe oe ee 96 Bankers ee ee es oe 10 


J. V. BELL, electrical engineer, 21, North Bar Within, Beverley, 
Yorkshire.—First meeting, March lst, at Official Receiver's office, 
Hull Public examination, March 1th, at the Guildhall, Hull. 

J. W. GLADWIN, electrical engineer, Sheftisld. — Trustee, Mr. 
C, Turner, 155, Norfolk Street, Sheffield. 


Company Liquidations—MutvuaL ELECTRIC Trust, 
Ltp.— Winding up voluntarily. Liquidator, Mr. A. E. Wake, 
Norfolk House, Laurence Pountney Hill, E. C. 4. Meeting of 
creditors, February 25th, at Laurence Pountney Hill, 


Trade Announcements.—THE DawsoN-MaNLEY Enar- 
NEERING Co, of 24, Hatton Garden, London, Е.С. 1, desires to 
receive catalogues from the electrical trade. 

MEssRs. А. W. SAINSBURY, LTD., engineers and electrical con- 
tractors, Sheffield, celebrated the firms coming of age by removing 
into new premises built for them in Campo Lane (Sainsbury в 
Buildings). The firm desire to receive up-to-date catalogues. 

Tue InoNsiDES Co., of Columbas, Ohio, U.S.A., has just estab- 
lished an agency in this country for the sale of the Ironside roll 
neck and gear shield greases, which are extensively used in USS. 
rolling mills. Mr. John Hanlon, 61А, Bold Street, Liverpool, has 
been appointed sole Europ:an agent for all the Ironside specialities, 


used, and no one had taken the trouble to ascertain whether 
the charges were excessive. Mr. Holbrook had, however, said 
that the charges were fair and reasonable, and he could not 
accept the suggestion that there had been any overcharge. A 
considerable amount of tine had been spent over the suggestion 
that the use of slip-sockets was wrong, but there was abundant 
evidence to show that they were used almost universally, As 
à result he found that the plaintiffs had made out their claim, 
and there must be judgment in their favour, the £50 paid into 
court to be paid out to them in part satisfaction. 

Judgment was accordingly entered for the plaintiff, with 
costs on the High Courts scale, 


WarsoN, Манн & Co. (HAMPSTEAD) v. COHEN, 

IN this action, which was commenced in the Chancery Division 
by Mr. Justice Eve on February 16th, and concluded on the 
following day, the рап, according to Mr. Clayton, K. C., 
who appeared for them. sought to obtain an injunction. to 
restrain the defendant from committing a breach of an agree- 
ment entered into in August, 1917, in which there was a 
covenant that he should not, for a period of five vears from the 
completion of the purchase by plaintiffs. of a business at 
Golders Green Road. which he had sold to them, carry on or 
engage in the business of an electrician within a certain radius 
of Golders Green Road. Defendant, however, who was now 
trading as an electrician at Cheapside, in the City. had a house 
near his old premises at Golders Green, and he there used 
the same telephone number as he had used previously in his 
business. 

His Lorpstip, in the result, after hearing evidence, gave 
judgment for the defendant. 


LLANRWST Evectricity бср Co., Lip. 
Av the Festiniog County Court, last week, an application was 
made on behalf of a petitioner for the winding up of this 
company. Mr. Latimer Jones, of Llanrwst, appeared against 
granting the petition. Ile stated that he represented four- 
fifths of the value of the company’s shares. Judgment was 
reserved. 

British BLECTRICAL FEDERATION, LTD. 
Іх the Chancery Difision, on February 16th, Mr. Justice 
Astbury confirmed an alteration of the objects of the British 
Electrical. Federation, Ltd. Mr. N. Greene said the company 
did not carry on business at a profit. Tts sole business was 
protecting and assisting its members who comprised a large 
number of electrical firms, and it was found desirable that 
the company should act as trustee in respect of matters such 
as superannuation pensions and debenture issues of its mem- 
bers. The company not being a trading one had no creditors. 


NOTES. 


Messrs, CLEWORTH, WHEAL & Co., Lro., of Castleton, Man 
chester, manufacturers of air filters, coolers, humidifiers, &c., are 
now represented in the London district by Messra, Williams, Pell 
and Baring, of 5, Chancery Lane, W.C, 2. ; 


Catalogues aud Lists.— THE PREMIER ACCUMULATOR Co., 
Lro., Cattle Market Road, Northampton.—4A well-illustrated cata- 
logue of accumulator batteries, giving a number of views of 
installations. Fully priced. 

Messrs. HAMNETT & ANDREW, 127, Grosvenor Street, All Saints, 
Manchester. List 723, giving particulars of a number of insulating 
materials, including fibre, ebonite, mica, silk and cotton. 

Messrs. Isaacson & Brown, LTD., 39, Furnival Street, Holborn, 
Е.С. 4.—A priced and illustrated leaflet of Bettalite " bowl fittings. 

Messrs. S. SMITH & Sons (M. A.), LTD., 179-185, Great Portland 
Street, W. 1.— Literature describing the K.L.G." spark-plug, and 
giving details of a competition being organised among users of this 

lug. 
FULLER'S UNITED ELECTRIC Works, LTD., Iddesleigh House, 
Caxton Street, Westminster, S. W. 1.—Lists Nos. 91, dealing with 
dry batteries, giving dimensions and prices; 95, miners’ lamp 
accumulators —describing manufacture; 97, price list of plate-type 
lighting &ccumulators; and 104, illustrating and describing 
Fuller's patent inert cella. 

Mrssgs. SPALDING & HODGE, LTD., Drury House, Russell Street, 
W.C. 2.— Illustrations of various types of motor - lorries. 

Тнк GENERAL ELECTRIC Co., Lro., 67, Queen Victoria Street, 
Е.С. 4.—Leatlet No. O 2.611, illustrating and describing the 
“ Kleraite dynamo for lighting commercial vehicles. Installation 
Leaflet No. Р 2,150, an illustrated description of a 1 750-kVA low- 
speed alternator for a water turbine. Pamphlet No. F 2,475, a price 
liat of Superlux ornamental glassware for lighting; priced and 
illustrated. 

SIMPLEX CONDUITS, LTD., Garrison Lane, Birmingham.—An 
illustrated booklet giving constructional details of the Plexeim 
Royal electric vazuum cleaner. Priced. 

Harr ACCUMULATOR Co, Lro., Marshgate Lane, Stratford, 
Е. 15.—A price list of а number of types оѓ “ Hart starter end 
lighting batteries. 
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SWEDISH GENERAL ELECTRIC, LTD., 5, Chancery Lane, W. C. 2.— 
Stock Lists Nos. 28 and 29, dealing respectively with d.c. type K 
motors and single phase Century motors, and two- and three- 
phase motors. Fully priced. 

Messrs. BRUCE PEEBLES & Co., LTD., Edingburgh.—" Les Con- 
vertisseurs en Cascade Peebles, " Brochure F 20, an illustrated 
list (in French) dealing with the construction and applications of 
" Peebles " converters. 

THE ELECTRIC HEATING Co., George Street, Croydon.—An illus- 
trated and priced pamphlet dealing with Elect ` irons, including 
а tailor's "goose " type. | 

Messrs, E. BROOK, LTD., Empress Works, Huddersfield.—List 53, 
giving details and prices of Brook three-phase mine motors. 

Messrs. MARSH & SANDERSON, 35, Station Road, Ossett, Yorks.— 
An illustrated leaflet describing " М & S safety switch covers for 
protecting switches from mechanical damage. 

Messrs, SIEMENS BROS. & Co., LTD., Caxton House, Westminster, 
S. W. 1.—А new supplement (No. 3) to the firm's catalogue of wire 
and cable (No. 532), dated February, 1921, and giving prices, &c, 
of cab-tire sheathed cable and flexibles. 

ERITH'8 ENGINEERING Co, LrD., 83, Kingsway, London, 
W.C. 2.—A 24-page well-produced booklet fully illustrating and 
describing Erith-Roe three-stage combust’on stokers, supple- 
mentary firing with waste gases, mechanical coal-handling and 
stoking for vessels, and Erith'a feed-water heater and purifier. 

THE WALTHAM MANUFACTURING Co., 2, Jackson Road, 
Holloway, N.— Priced leatlet dealing with lantern arc lamps. 

Messes. TODMAN, RYALL X Co, LTD., 38, Grosvenor Gardens, 
Westmirster, S. W. 1.—Illustrated and priced catalog ue describing 
tbe general construct’on of LW dynamos and motors, and 
giving h.p. or kW and various speeds, 


Swedish Foreign Trade.—According to the foreign 
trade returns of Sweden, the imports and exports in the past two 
years included the following :— 


IMPORTS. 

1919. 1920, 
Electrical generators, motors, stators, ac- Tons, Tons. 
cumulatore, & was i ө 4,088 12,716 
Safety apparatus, rhecatats, &oc. аф E 428 791 
Glow lamps кез a 885 sas 216 262 
Electricity meters -— dus a ius 3,864 4,367 

EXPORTS. 1919, 1920. 

Tons. Tons. 
Electrical generators, motors, stators, &с. ... 11,330 18,190 
Telephone and telegraph apparatus ... ; 10,022 10,675 
Steam turbines... Ыл Rn m bos 3.485 3,793 
Hydraulic turbines and water-wheels sis 1,358 1,086 


For Sale.— By direction of the Disposal Board, Mr. C. D. 
Phillips will sell by auction on March 10th, at Swindon, machine 
tools, electrical plant and fittings, хе. On March 15th, 16th, and 
17th, at Newport, Mon, machinery, office furniture, and canteen 
equipment, and on March 22nd and 23rd, at Bristol, a quantity of 
shipbuilding plant, electric generators, motors, cables, &., lying at 
Beachl: у, Portishead. Portbury, Bath, &c. 

Messrs. J. Pearce Pope & Sons will offer by auction on March 
П, at the National Filling Factory, Quedgeley, Glos, plant, 
machinery, building material, &c. 

Beckenham Urban District Council Electricity Department has 
for disposal one 120-kW Bellisg-Fowler alternator and exciter. 

Wolverhampton Corporation Electricity Department has for dis- 
posal eight steam driven E" type underfeed mechanical atokers, 
with hoppers, &c. See our advertisement pages to-day. 

We have received & catalogue of motor accessories which are 
being offered in а special clearance sale by Messrs. S. SMITH & SONS 
(M. A.), LTD., until March 7th. 


German Firms in Luxemburg.—It is reported that the 
Siemens-Schuckert Co. proposes to follow the example of the 
А.Е Ө. and establish a branch in Luxemburg. ў 


Exhibition at Algiers.—An Exhibition Fair will be held 
at Algiera from April 16th to May 8th. This exhibition will be 
installed on a site of about 10 acres in a suburb of the town. The 
principal exhibits will comprise food products, various industries, 
native industries, textiles, metallurgical industries, &c., automobile 
and motor-culture industr'es. Application for stands and all 
information should be addrezsed to Mons'eur C. Granier, 1, Boule- 
vard de la Republique, Algiers. We have received a copy of the 
prospectus, | 


. Competition in Portugal.— Conditions of sale" are an 
Increasingly important factor in trade Oferations with foreign 
countries, in view of exchange and other difficulties. Attention 
has already been drawn to complaints at the stringent terms 
required by British manufacturers in comparison with those of 
other nations, and particularly of Germany, and to the con sequent 
danger of loss of trade. The following instance, quoted by the 
F.B.I. representative in Portugal, proves yet again the urgency of 
the question. An important Portuguese company recently invited 
tenders for the supply of machinery of which it was in need, 
The British firms tendering asked for half payment with order 
and the remainder on shipment of the goods. The order was 
finally placed with a German firm in Spain whose terms were far 
more favourable. The machinery was delivered by this firm, snd 
had been for three weeks on the wharf before any question of pay- 
ment arose. A member of the Portuguese company then called on 
the German firm and was informed that as the Spanish exchange was 
80 bad at present for the Portuguese firm, they were quite willing to 
await payment until it was more favourable to the purchasers,— 
Bulletin of the F.B.I, 


А New German Development.—A further movement in 
the German electrical industry is impending, as a result of the 
announcement that the A.E.G., of Berlin, and the Linke-Hofmann 
Works, of Breslau, have decided to enter into & community of 
interests by means of an interchange of shares for 30,000,000 marks. 
The former will make а new issue of shares for 30,000,000 marka 
for this purpose, even if the emission should not assume larger 
dimensions, while the share capital of the latter is to be raised from 
61 millions to 120 millions of marks, ко as to effect the interchange 
and for other purposes; and there will be & mutual election of 
directors on each company. As cne of the largest locomotive 
works in Europe, the Linke-Hofmann Co. entered into а close con- 
nection with the Lauchhammer Iron and Steel Co. in 1920, and 
thus became assured of a supply of raw materials, The trans- 
action with the A.E.G., which has been aimed at by the latter for 
some time past, is understood to have in view unity of action in 
connection with electric railway problems which are pending in 
various countries in Europe. The Breslau Works are considered 
suitable also for the construction of electric locomotives and 
wagons, while the A.E.G. would be а large customer for the 
former's special manufactures, which apart from steam locomotives, 
inc'ude compressors, winding engines, turbines, &c. 


Lead.—In their report dated February 19th, MEESRE. 
JAMES FORSTER & Co. state :—“ There has been a fair amount of 
business this week, chiefly for prompt. but makers of red, white, 
and sheet lead report that the demand from the building trade is 
very poor, and worse than it has been for some months past, which 
is somewhat surprising, in view of the building which is going on. 
On the other hand, the electrical cable trade is well employed, and 
is likely to remain so fcr months sh«ad. Export is stagnant.” 


Ex-Seivice Men's Bazaar.—An Ex-Service Men's Indus- 
trial Bazaar has been opened at 52, Conduit Street, London, W., 
und is full of interesting and useful things, says the Daily News, 
including a pleasing display of art lamps and electrical domestic 
apparatus, 


Key ladustrles.— The Birmingham Post, in a forecast of 
the Government's new Trade Bill, designed to protect key industries, 
prevent duniping, and remedy the disturbance caused by collapsed 
exchanges, says it is possible that the measure will be introduced 
into the House of Commons for a formal first reading this week. 
"'The scheme proposed by the Board of Trade is that an import 
duty shall be placel on the goods sent from countries with 
collapsed exchanges, not with the intention of cutting out com- 
petition, but to give our manufacturers a fair chance with the 
home markets. The duty, which will seek to establish a parity 
between the price of the imported goods and the price of the home- 
made goods, will rise or fall with the exchange rate, the variations 
being arranged over a period of weeks, and not day by day. The 
schedule of key industries included in the Bill will practically 
be the same as the schedule in the previous Bill introduced by Sir 
Auckland Geddes when he was President of the Board of Trade. 
The list includes at least two items of importance to the Midlands 
—magnetos and hosiery needles—while fine chemicals is another 
item in the schedule. While this part of the Bill is very much the 
same as before, the clausea dealing with dumping have been con- 
siderably modified. The Board of Trade will not be given absolute 
authority to deal with dumping, as would have been the case had 
the previous Bill become law, and the safeguards provided will, it 
is hoped, meet the objections of many Free Traders. The proposal 
is that an independent Committee shall be set up to examine com- 
plaints about dumping. This Committee will report its findings to 
the Board of Trade, which has the authority to act upon the 
recommendations made." 


25th Aunlversary.— We congratulate MESSRS. ERNEST 
Е. Mov, LTD., of Greenland Place, Camden Town, N. W., on having 
attained their 25th anniversary. In celebration of the event, a 
company of nearly 100 sat down to dinner last Saturday, under the 
chairmanship of Mr. Ernest F. Moy. After a programme of music 
and song had been rendered, Mr. W. B. Dykes. proposed The 
Firm," which he said was launched by Mr. Moy and a few gallant 
stal warts in 1896. Не referred to the great strides which the 
firm had made. The employés had put their backs into the work, 
and were always ready to adapt themselves to circumstances, 
They did not go to America for their foremen, they were all the 
developments of the firm. The employés wished to express their 
appreciation of the managing director, Mr. Moy ; and Mr. Dykes, 
on their behalf, presented him with a cut-glaes silver-mounted 
tantalus. Mr. Moy responded. Mr. Р. Н. Bastie, one of the 
directors, proposed The Visitors,” and Major Tegetmeier 
responded. Having watched the development of Messrs, Moy's 
business since the day of small things in 1896, we wish them a 
record of even greater progress and prosperity during the next 
quarter century. 


Patent Application.— Application has been made by 
Мв. J. D. HAWORTH for the restoration of patent No. 2,045, of 
1915, for Improvements in electric accumulators.” 


Australian Prohibition of Bosch.—In June last the 
Australian Common wealth Government issued a proclamation 
prohibiting the importation into the Commonwealth of magnetos 
bearing the word ' Bosch." The restrictions against the firm 
which employs this title have now been extended, and all goods 
bearing the word Bosch" have been placed on the prohibited 
list by the Department of Customs.—Heuters Trade Service 
(Melbourne). 
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German Electrical Trade. — The correspondent in 
Germany of the Federation of British Industries has reported on 
the progreas of German engineering and electrical industries, and 
in the issue of the Bulletin of the Federation for February 15th, 
the following notes appear regarding the electrical situation :— 

" As а result of the reduction in the supply of coal to all 
industries, there has been a considerable increase in the demand 
for electric power. In order to сора satisfactorily with this 
demand the erection of very large power stations on the coalfields 
themselves is becoming necessary. At Dortmund the various big 
electricity works of Weatern Germany have formed a Committee 
pourri up a plan for the construction of a single giant power 

ion. 

" Export trade is much brisker than business at home. In spite 
of the recent fall of the mark, prices in some branches of the elec- 
trical industry are still so high that exports are only possible at 
prices below those quoted for the home trade. Thus, the Official 
Labour Gazette recently reported that export business in the electro- 
motor, dynamo and transformer industry was increasing, but that 
all of it was done at very low prices—below those carrent in the 
home market. 

The electric cable industry had a bad year during 1920. Goods 
sold abroad during the first six months did not total as much as 
80 per cent. of the pre-war figure and during the last half year 
fell below 25 per cent. Sales in Germany ceased altogether. 

The position of the lamp industry was rather more favourable, 
It has always been largely concerned with foreign buyers, as about 
half of its total pre-war production used to be sent abroad. 
Germany's beat markets in those days were Austria-Hungary and 
Russia. The Osram-Gesellschaft, which is & union of the 
Allgemeine Elektrizitätsgesellschaft, the Siemens-Halske Aktien- 
gesellschaft and the Auer Gesellschaft, now controls seven-eighths 
of the German electric light bulb production. It appears to aim 
at gaining a complete monopoly of this industry. At the end of 
1920 this company obtained control of the largest German factory 
making glass for electric bulbs (the Lausitzer Glaswerke). It is 
consequently in a very strong position for a struggle with the few 
factories still remaining outside the combine. 


" Generally speaking, the position of the electrical trade may be 
considered moderately good. 


Air Service to British Industries Fair.—Owing to the 
enterprise of the Afercantile Guardian, visitora to the section of 
the Fair at Castle Bromwich will be able to save time by making 
the journey by aeroplane, An arrangement has been made with 
Mesars. S. [nstone & Co., Ltd., for servioe during the period of the 
Fair; the aeroplane used will be the famous Vimy” Rolls-Royce 
Twin Engine Limousine Type de Luxe, similar to the machine that 
flew the Atlantic. The seating capacity is for 15 passengers, and 
the journey will take underanhour. The pilot will be one of those 
who were engaged on the London and Paris Peace Conference air 
mail service. Full particulars can be obtained from the General 
Manager, British Industries Fair, 95, New Street, Birmingham. 


War Office and Costings Clause in Contracts.— At the 
meeting of the Executive Committee of the F.B.I., on February 9th, 
Mr. Stuart A. Russell made & statement which will be read with 
interest by members concerning the War Office attitude towards 
the costings clause in tenders. While other Government Depart- 
ments have agreed to eliminate this clause, the War Office has 
hitherto held out for its inclusion. Mr. Russell announced that in 
the rubber manufacturing trade all contractors had agreed to 
strike out this clause from their tenders, ‘and that the War Office 
had accepted the situation. — Bulletin of the F. B. J. 


Fire at Vickers's Works.—The Sheffield Independent 
states that a fire broke out in the electric welding department of 
Messrs. Vickers's Brightside Works, Sheffield, on February 12th. 
The welding shop was entirely burnt out, the hardening shop was 
damaged, and a 4-ton electric vehicle was also seriously damaged. 
The cost of the damage is estimated to be about £3,000. 


Progress of Peel-Conner Works.— Considerable pro- 
gress is being made with the Peel-Coaner telephone works at 
Coventry, designed for the empioyment of 2,000 hands, The 
premises are laid out for the production of the whole range of 
apparatus required in the telephone industry, from а complete 
exchange to а small domestic set. The company is also engaging 
in the making of ebonite and preparing it for various uses, 


Trade Conditions In Australasia. — Current trade in 
Victoria is on a fair scale, despite the shipping dispute. Leather 
prices are irregular. Trade in general merchandise in Sydney is 
less depressed, and greater confidence prevails, There are indica- 
tions that in some cases the bed-rock has been reached. In South 
Australia trade is steady, but recent heavy arrivals of long-atanding 
orders are restricting speculation. A review of business condi- 
tions in Queensland during January shows that trade has been up 
to the average, with а general decrease in prices. Trade in hard- 
ware is dull. There is every indication that the sugar-cane harvest 
will be excellent. Trade conditions in New Zealand are very fair, 
and demand on the part of consumers is keen.—Jteuter's Trade 
Service (Melbourne). : 


The Situation in Germany.—The general report on the 
industrial and economic situation in Germany in December, 1920, 
recently issued by the Department of Overseas Trade, was sold 
out within a few days of publication, A further edition has been 
printed, and the report (Cmd. 1,114) can be obtained, price 9d. 
(post free 101d.) on application to the branches of H.M. Stationery 
Ollioe. 


Coal Prices in the London Area. — The Board of Trade 
has approved a scheme submitted by the London Ooal Committee 
for maximum retail prices of ooal and coke in the London area, 
which will be published as soon as possible. The scheme follows 


very closely the general lines of the Household Fuel and Lighting 
Order, 1918, 


The Electric Vehicle Committee.— The accounts of the 
Electric Vehicle Committee of Great Britain for the year ended 
March 31st last, show an income of £1,996, as against £888 in the 
previous year. Expenditure, however, increased in greater pro- 
portion, having been 41,978, compared with £778. The surplus 
was thus £18—a large fall from the 1918-19 figure of £110. The 


excess of asseta over liabilities shown by the balance-sheet 
is £449, 


Irish Railway Electricians’ Wages.—An Industrial Court 
having heard an application by the Electrical Tradea Union on 
behalf of the train lighting staff, arc lamp trimmers, and wiremen's 
helpera employed by the Great Northern Railway of Ireland at 
Dublin, Belfast, and Dundalk, for payment of wages rates pre- 
vailing in the respective districts, and for re-grading of carriage 
men, decided that the weekly hour rates for the three grades should 
be increased to :—Grade 1,388. ; grade 2, 358. ; grade 3, 30s. ; these 
rates to be subject to the addition of war advances of 33s. 6d а 
week and the bonus of 124 per cent. on earnings. The decision 


takes effect as from September 3rd, 1920, The claim for district 
rates was ruled out. 


À Committee on Patents.—The Lord President of the 
Council has eetablished an Inter-Departmental Committee on 
Patents, with the following terms of reference :— 

1. To consider the methods of dealing with inventious made by 
workers aided or maintained from public funds, whether such 
workers be engaged as research workers, or in some other 
technical capacity, 80 as to give a fair reward to the inventor, and 
thus encourage further effort to secure the utilisation in isdustry 
of suitable inventions, and to protect the national intereat. 

2. To outline a course of procedure in of inventions 
arising out of State-aided or supported work, which shall further 
these aims, and be suitable for adoption by all Government 
Departments concerned, 

As = present constituted, the Committee consists of the following 
members :— 

Mr. Kenneth Lee, LL.D. (chairman); Mr. W. St. D. Jenkins, 
C. B. E., Admiralty, Director of Contracts ; Mr. F. E. Smith, O. B. E., 
F. B. S., Admiralty, Director of Scientific Research; Air Vice- 
Marshal Sir E. L. Ellington, K. C. B., C.M.G., O. B. E., Air Ministry, 
Director-General of Supply and Research ; Mr. H. W. W. McAnally, 
O. B., Air Ministry, Assistant Seoretary ; Mr. Р. W. L. Ashley, C.B., 
Board of Trade, Assistant Secretary, Industries and Manufactures 
Department; Colonel W. Н. D. Clark, O.B.E, Board of Trade, 
Assistant Comptroller of the Patent Office ; Sir H. Frank Heath, 
K.C.B., Department of Scientific and Industrial Research, Secre- 
tary; Mr. A. J. Stubbs, M. Inst. C. E., M. I. E. E., General Post Office, 
Assistant Eng ineer-in-Chief; Mr. H. H. Dale, C. B. E., M. D., F. R. S., 
Medical Research Council, Head of Department of Biochemistry 
and Pharmacology ; Mr. W. J. Coombs, Ministry of Munitions ; 
Lieut-Col. P. K. Lewes, O. M. G., D.S.O., R. A., War Office, Assistant 
Director of Artillery; Mr. P. Tindal Robertson, Barrister-at-Law, 
Royal Commission on Awards to Inventors, Seoretary; Sir R. A. 
Gregory, F. R. A. S., Editor of Nature, Mr. D. M. Kerly, K. C., and 
the Hon. Sir Charles A. Parsons, K. C. B., LL. D., D. Sc., F. R. S. 

The Seoretary to the Committee is Mr. A. Abbott, to whom all 


communications should be addressed at 16 and 18, Old Queen Street, 


Westminster, London, S. W. 1. 


Costing.—The following are the March arrangements of 
the Institute of Cost and Works Accountants’ lectures to be held 
in the Hall of the Institute of Chartered Patent Agenta, Staple Inn, 
at 7 p.m. :—March 2nd, Some Deviations in Costing Principles, 
by R. J. Н. Ryall; March 9th, ‘ Economics in Relation to Cost- 
ing,’ by Wilfred Grainger; March 16th, Some Observations on 


the Proposed Amendments of the Workmen's Compensation Act 
1906," by Н. G. Simmons. 


New Devices.— We understand that the Utility” 
electrical current limiter, the Turner-Schattner selenium cell 
automatic street lighting device, and some novel cooking apparatus 
which MESSRS. ELECTBICAL AND ENGINEERING DEVELOPMENT, 


LTD., have developed in the course of the last 12 months, will 
shortly be placed on the market. 


The E. P. E. A. Award.—The Stockton Electricity Com- 
mittee reported, at a special meeting of the Town Council, on 
February 15th, the latest developments with regard to the dispute 
with the E P.E.A., and recommended that, under the whole ciroum- 
stances existing nationally, the conditions and schedule, as issued, 
should be adopted. The recommendation was agreed to. 

The threatened strike of the engineers at the Keighley power 
station has been averted. as a conference between the Special Com- 
mittee appointed by the Town Council and Mr. W. A. Jones, 
general secretary of the E. P. E. A., resulted in the Committee agree- 
ing to pay the men concerned in the dispute salaries in accordance 
with Scale C of the Schedule, and, in the meantime, appeal is to be 
made to the District Joint Board on the question of the grading of 
the Keighley power station. 


Calendar.— Messrs. BRITISH ELECTRICAL REPAIBS, LTD., 
of 24, Fennel Street. Manchester, have issued a wall calendar with 
a block of daily date slipe beneath a photographic reproduction of 


an armature badly in need of the services that they are able to 
render, 
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Social Events.— The third social evening of the staff and 
friends of the EDISWAN ELEOTRIC Co., LTD., at Bristol, was held 
in the company’s show-room there,’on 2nd inst. The distcict 
manager, Mr. Fifield, presided over a company of about 70. A 
varied programme of music, &c., was provided, the Ediswan Jazz 
Party” teing one of the “star turns” of the evening. Votes of 


thanks were acoorded to the chairman, artists, and otganisers, for. 


their efforts in connection with these friendly gatherings. 

On Feb:uary 19th the town and country members of the staff of 
Messrs. Drake & Gorham, Ltd. and Messrs. Drake & Gorham 
Wholesale, Ltd., were entertained at luncheon by the chairman and 
directors. at the Connaught Rooms. The company numbered some 
250, and Mr. Bernard M. Drake presided. After an excellent 
luncheon, followed by the toast of The King," Mr. Drake 
delivered an impressive address with reference to the critical 
times thrcuzh which the country was passing. He held that the 
future depended upon loyalty апа the suppression of Bolshevism, 
with all that it implied. The cost of the war could only be paid 
by hard work on the part of everyone ; but since the armistice a 
apirit of self-seeking had pervaded the whole country. There had 
been no fewer than 300 strikes—but not only the workpeople, but 
also shopkeepers and employers had been to blame. Prices had 
been forced up to such a ridiculous pitch that orders were now 
scarce, and electric lighting was too dear, with the result that 
unemployment was rife. The Ca' canny” policy meant taking 
money that had not been earned; it led to loss of employment, 
and could not go on. They were up against the hard realities of 
supply and demand, and foreign competition. Doles to men out of 
work had to be paid by those who were in work, andthe result 
was excessive taxation. Capital and Labour—both manual and 
mental—were all dependent upon one another. Since he started 
the business 40 years ago (D. & G. was now 35 years old) he and 
his colleagues had put the profita into the business; the brain- 
worker had worked well since the armistice, better than the 
manual worker. Bolshevism was a mischievous propaganda 
inspired from abroad, and it was the duty of every one of them to 
stop it—not to leave that duty to the Government. If employers had 
always treated their men well, and admitted them to а share in the 
profits, the Trade Unions would never have come into existence. 
Now they had the whip hand—it was to be hoped they would get 
good leaders. The suocess of the Ford factory was due to the use 
of machines, which enabled the firm to pay high wages and employ 
16,000 men, none of whom reoeived less than £1 а day (pre-war). 
The power used per man in America and Germany was 3 h.p.—in 
England only 1 h.p.; they must make greater use of machines, to 
secure good wages and cheap products, The studious man was not 
allowed to earn more than the slacker, whom he was carrying on 
bis back ; there should be an inducement to every man to improve 
his position. Payment by results was essential, and must come 
about. He appealed to the manual workers to adopt broad views, 
and put their backs into their work; then they would achieve 
success, and better times would come, and come quickly. The 
whole world was looking to England for a lead ; let them show a 
good example. 

Mr. R. W. Smith expressed his agreement with the chairman, and 
proposed the health of Mr. Drake, his son, and the directors, which 
wes drunk with musical honours. An excellent concert followed, 
which was greatly appreciated. 


Cast-Iron and Allied Industries Research Association.— 
The Research Association for the Cast-Iron and Allied Industries has 
been approved by the Department of Scientificand Industrial Research. 
The secretary of the Committee engaged in the establishment of 
this association іє Mr. Thomas Vickers, 174, Corporation Street, 
Birmingham. 


Japanese Lamp Exports.—Japan’s output of electric 
lamps this year is estimated at 14,000,000. Their sale is increasing 
in India, China, and the islands to the south of Asia.—Indian 
Textile Journal, 


. Book Notices.—“ Collected Researches of the National 

Physical Laboratory." Vol. XV. 1920. Рр. 329. London: Н.М. 
Stationery Office. Price 20s. net.—Eighteen papers are included 
in this volume. Half of these are metallurgical in character, 
dealing with metallic structures, pyrometry, kc. Other papers 
are "On the Measurement of Small Inductances and on 
Power Losses in Condensers,” Note on the Measurement of the 
Peak Potential of an Alternating Source," " Experiments on the 
High-Tension Magneto,” ‘‘ Notes on the ‘ Break’ of a Magneto or 
ee Coil,” and two papers on radioactive luminous com- 
pounds. 

A apecial issue of Nature for February 17th is mainly devoted to 
articles on the principle of Relativity, a subject which is foremost 
in the minds of physicists to-day. Following on the Michelson- 
Morley experiment, and the deductions of Fitzgerald, Larmor, and 
Lorentz, indicating that no experiments could ever reveal absolute 
motion through the ether, Einstein showed that on this basis 
remarkable consequences as to time and space resulted, and the 
sensational support given to his theory by the British solar eelipse 
expedition of 1919 brought the matter into the forefront. In the 
special number some 14 articles on various aspects of the theory by 
leading authorities appear, together with a bibliography of the 
subject, making the iasue one of permanent value, 

The Journal of the South African Institution of Engineers." 
Vol.XIX. No.6. January, 1921.— This issue contains an illustrated 
paper on Rubber Manufacture in South Africa," together with a 
subsequent discussion. 

The Practical Electrician's Pocket-Book," 1921. Edited by 
A. T. Crewe, M. I. Mech. E. Pp. Ixxii + 530 + diary. London: 

8. Rentell & Co. Price 3s. net.—The edition for 1921 has 


. been enlarged by several pages, of which & certain number 


have been absorbed by the growth of the central stations in 
the United Kingdom. The section on wiring has been 
most carefully revised and extended, in order to bring it in line 
with the latest developments in conduit practice, as set down by 
the I.E.E. Rules, while Mr. Raymond J. Mitchell haa rewritten the 
chapter on accumulator road traction, which is undoubtedly 
growing very rapidly in favour in the United Kingdom. An 
entirely new section has been devoted to an illustrated description 
of the Pulsynetic system of electric clocks, and the chapter on 
electric welding has been revised, so as to include a practical 
description of the Quasi-Arc" process, which is being used so 
largely in the shipyards and engineering works on the Clyde, Tyne, 
Mersey, &c. 

"Wireless Telegraphy." By B. Leggett. Pp. xvi + 486; 
230 figs. London: Chapman & Hall. Price 30s. net. 

“Science Abstracts.” A and B. Vol. XXIV. Part I. Jan. 318, 
1921. No. 277. London: E. & F. N. Spon, Ltd. Price 2s. 6d. 
each part. 


Lantern Slides on Wireless.“ We are informed that 
Messrs. NEWTON & Co., LTD., have recently prepared a set of lantern 
slides for a lecture on Wireless Telegraphy, dealing more 
particularly with the Elwell.Poulsen system, They are accom- 
panied by a full set of notes, which provide alternative methods 
of treatment for audiences of varying degrees of acquaintance 
with the subject. Many of the slides are from hitherto un- 
published photographs. Messrs. Newton's address is 97, King 
Street, Covent Garden, W.C.2, and a small charge is made for the 
hire of the set, 


LIGHTING AND POWER NOTES. 


Bromley (Kent),—PRrcEs.—The Ministry of Transport 
has informed the Town Council that, at the request of the Electric 
Light and Power Co., Ltd., the temporary increases of charges 
order has been revoked, and that the cempany has given an under- 
taking not to enforce, without previous sanction of the Ministry, 
a higher minimum charge per quarter to consumers than 128. 6d. 
for any amount up to 15 units for each of the quarters ending 
March 3lst and December 31st, and 8s. 4d. for any amount up to 
10 unite for the other quarters of the year. 


Continental.—lTALY. — The hydrographic service in 
Italy dates no further back than 1917, when it was called into 
being by the Coneiglio Superiore delle Acque (Water Board) on the 
lines suggested by Prof. Fantoli. Italy is now divided into eight 
sections—namely, Pisa, Rome, Naples, Oatanzara, Chieti, Bologna, 
Cagliari, Palermo—each section allotted to separate river systems. 
The rainfall is measared at stations, the number of which has 
risen since 1918 from 371 to 1,300; the flow of the rivers is 
measured either at the rainfall stations or st special stations, of 
which 300 new ones are scheduled ; data are also compiled of the 
state of mountain lakes and artificial reservoirs, as well as 
statistics of electrical energy, based on the daily reports of each 
company. 

Four rivers of the Trentino, says Г Elettricista, could supply the 
Adige and Brenta each with half & million horse-power, which 
would equal the power generated by two million and a-half tons of 
coal, costing а milliard lire each year. 

Trentro is building a second large central station, Rovereto is 
enlarging its own, а big trust has been embodied to utilise the 
water power of the Giudicarie, and a private company is to harness 
the Avisio. With these undertakings the electrification of the 
Brenner line becomes assured. 


East Ham.—lINsTALLATION Costs.—A statement in 
one of our lay contemporaries that electricity was being installed 
in new houses at Ilford at a cost of £85 per dwelling led 


` us to make inquiries into the truth of the matter. We are 


informed that for the 16 houses erected by the Council the cost 
of the electrical installation was £12 18. per house, while for a 
further 20 houses the figure has been reduced to £10 10s. The 
decision to install electricity was arrived at after due consideration 
of estimates submitted by the gas company. 


Electricity District.—MRSET AND West LANCASHIRE 
DistRict.—The Electricity Commissioners have definitely arranged 


` to resume the adjourned inquiry at Liverpool on Tuesday, March 


8th, and the following days. | 


Eston.— ELECTRIC [лент ORDER APPROVED. — The 
Council's Electric Lighting Order having been passed by the Com- 
missioners, the Clerk haa been instructed to approach the Cleveland 
and South Durham Power Co. and Mesars.] Bolckow, Vaughan and 
Co., Ltd., for their terms for а bulk supply. 


Finchley.—Lo4N SANCTIONED.—The Electricity Commis- 
sioners have sanctioned the borrowing of £53,650 by the Council 
for the extensiontof the electricity undertaking. 


Galashiels.—PRoPosED Prick INoREASE.—The Elec- 
tricity Supply Co., Ltd., has applied for an order to increase the 
price of electricity for power from 3d. and 2d. per unit to 5d. and 
24d.; and for lighting from 108. up to 20 units and 6d. beyond to 
15s. and 9d. 


Greenock, —SUPPLY TO Corton MILL.—Messrs. J. & P. 
Coates, Paisley, have applied to the Corporation Electricity Com- 
mittee for a supply of electricity to their Ferguslie Mill, Mr. Whysall, 
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the burgh electrical engineer, has been instructed to submit a 
acale of charges proposed to be made. and correspondence 1s being 


carried on between the Paisley firm and the Corporation.— Glasgow 
Herald. 


Ipswich. NEW PrANT.—AÀ new rotary converter is to be 


pns at the Duke Street sub-station, at an estimated cost of 
5,400. 


Lochaber Water-power Scheme. — APPLICATION FOR 
ORDER.—A petition has been presented to the Secretary of State 
for Scotland for the grant of a provisional order incorporating a 
company under the name of “The Lochaber Power Co." The 
general purposes of the company are stated to be to provide and 
supply water, hydraulic and motive power, and to generate and 
supply electricity. The share capital of the company is proposed to 
be £3,000,000. Power is also to be sought to empower the company 
to subscribe for shares in other undertakings which the directors 
"may consider advantageous to the company." The works prc- 
posed to be constructed by the company are all within the County 
of Inverness, and comprise, mainly, the construction of dams for 
upholding the waters of the rivers Spean aud Treig, and of Loch 
Treigh and Idir Loch. Other works include a deviation of the 
West Highland Rail way, of the North British Railway for & distance 
of over 1} miles, and the impounding of the waters of the rivers 


Spey and Mashie, and the waters of Loch Laggan and numerous 
streams.— Financier. 


London.—GREENWICH.—The London County Council 
has prepared a echeme for increasing the plant at the Greenwich 
generating station at a cost, says The Times, of £100,000, 

ELECTRICITY District INQOIRY.— The Electricity Commis- 
sioners have provisionally fixed Tuesday, June 7th, 1921, as the 
opening date for the local inquiry which is to be held in connection 
with the schemes which have been submitted for reorganising the 


supply of electricity in the provieionally delimited London and 
Home Counties Electricity District. 


Luton.— PRICE Repvuction.~Owing to the efficiency of 
the new plant reaulting in a substantial profit, the Eleotricity 
Committee recently recommended that all charges for electricity 
should be reduced 25 per vent. The recommendation was adopted 
by the Council, and the new charges will take effect after the 


March meter readings. The rates will be still double the pre-war 
charges. i 


Mesopotamia, — ВАснрдр Liautma Prorit.— The 
Times atates that the latest information from Baghdad indicates 
that the electrical section (military) is extremely eflicient. The 
energy is produced cheaply, and watt-hour meters are preferred 
by some consumers аз being cheaper than the fixed-price system 
in general vogue, The undertaking is working at a profit, 


New Brunswick.— WATER-POWER DEVELOPMENT. —The 
water powers at Musquash, N.B., are being developed by a com- 
mission appointed for the purpose. The work will cost approxi- 
mately £250,000. The commission generates the electricity, and 
suppliesit at cost to the municipality. The distribution is left to 
the latter body, which can either handle the power direct, after 
erecting ita own distribution system, or sell it to an existing com- 
pany. safeguarding the community as to the rates to be charged. 
In the case of St. John, where the New Brunswick Power Co. 
operates the tramway and lighting and power aystem, it will 
have to be decided whether that company using steam shall 
receive the power or meet the competition of the municipality 
with hydro-electric power.— The Times. 


Newfoundland.—SUSPENSION or SERVICES.—A series of 
blizzards culminated in a atorm which crippled the electric service, 
thus depriving the city of light for a week, and caused a 
auspension of the railway, steamship, and tramway services, 
isolating every acction of the country. The conditions prevailing 
have been the worst for 30 years. Snowdrifts as high as 20 ft. 
have lain on the ground for several days. No express trains have 
arrived or !eft St. John's for 10 days, and it will probably be 
another week before connections аге resumed.— Reuter, 


Peterborongh.— ELECTRICITY ков New HousEs.—[n a 
recent Town Council discussion, a speaker pointed out that the 
coat of electricity was uot the only thing to be considered when 
deciding upon the lighting of the new houses at Paston Lane. 
Utility and cleanliness were important factors. It was decided 
finally to install electricity for lighting and gas for cooking. 


Perth.—Nxw Piant.—On the recommendation of the 
Electricity Committes, the Corporation has agreed to install a 
1,000-kW d.c. set and an additional boiler at the Corporation 


electricity worke, at an eatimated cost of £50,000. The extension 
is to be prcc:eded with at once. 


Preston, — PURCHASE OF UNDERTAKING.—It is announced 
that the Corporation has entered into a provisional agreement to 
purchase the National Electric Supply Co., the money to be met 
partly by mortgage bonds. Three directors are to receive £8,400 
for loss of office, and the officials’ position is also to ba considered. 
The bonds will bear interest at the rate of 6 per cent, but a 
definite aum has not been fixed for the purchase. The annual 
report of the company shows expenditure on capital account for 
the year of £26,310, including the acquisition of a valuable site 
on the riverside and the purchase of a third turbo-generator, 
With a balance from last year the gross profit was £21,050 ; it is 
recommended to place £5,000 to depreciation and £3,000 (о 
reserve; to pay 4 per cent, on preference shares and 2s. 6d, on 


ordinary shares for the half-year ending June 30th, and ба. 6d. 
per share for the second half-year, making 98. per share for the 
year; to pay a dividend of £5 8s. 6d. on each of the founders' shares 
of the company, and to carry forward £1,366, 


Swaunsea.—CHANGE OF SUPPLY STSTEM.— The borough 
electrical engineer considers that the Uplands area should be 
changed over from a d.c. to an a.c. supply, and, if this were to be 
done, it would mean that the whole of the motors would have to be 
changed, together with the meters, the total cost being approxi- 
mately £6,000; but, as he will be able to utilise the present 
motors and meters (which he values at £6,200) for other purposes, 
the actual change-over can be effected without cost. Regarding tke 
Morriston supply, he reports that the present eable is practically 
running at its maximum capacity, and, in order to b3 able to give 
a full supply next winter, he recommends that the e.h.p. main, 
which is at present being laid as far as the Lower Forest Foundry, 
be extended to Wychtree Bridge, where a sub.station should be 
erected, the cost of the alteration being approximately £6,000. 
The Electricity Committee approved the recommendation of the 
report, and asked the electrical engineer to report on the question 
of distribution in other parts of the borough. 

ELECTRICIANS WAdES.— The Secretary of the Amalgamated 
Engineers’ Union has written expressing inability to accept the 
decision of the Council with regard to the wages of the skilled 
men at the Corporation electricity station, and asking that the wage 
of the £5 168. per week be assured to the men whether She ultimate 
award of the National Joint Council be lower or not. The Council 
bas resolved to adhere to its previous decision. 

EXTENSION OF SUPPLY AREA. — The Corporation hes under 
consideration a scheme involving an expenditure of £40,000 
to extend the Corporation electricity supply to the large and 
growing area of the Amman Valley, and a special meeting of 
the Council is to consider the details. Several important works 
and collieries are seeking electric power and light; Ammanford, 
Gowerton, Gorseinon, and Pontardulais, important industrial areas, 
come within the scope of the scheme, which, according to the 
chairman of the Electricity Committes, Alderman Sinclair, has 
enormous possibilities, apart from the fact that a return of £5,000 
per annum is assured from the atart. 


Tasmania.—H ypRo-EuLEcTRIC DEVELOPMENTS.—It is 
reported from Hobart that with the arrival of heavy machinery 
from England and America, the extensions in connection with the 
State Hydro-Electric Department's works are being rapidly pushed 
forward, and it is anticipated that the present connected load of 
17,000 h.p. will be increased to 57,000 h.p. in a little over a year. 
The work connected with the raising of the existing dam at the 
outlet of Arthur's Lakes by over 18 in. has been completed, and 
the level of the lake is now slowly rising. Various improvements 
have already been made to Hobart port, and а report is being made 
on the cost of a new 25-ton electrically-driven crane to meet 
modern requirements, & new crane being neoessary to cope with 


the big shipments of heavy machinery which are to follow.— 
Reuter’s Trade Service (Melbourne). 


The Gramplan Scheme.—COMPETITION этн MUNIC- 
PALITIE3.—In an interview with a correspondent of the Dundee 
Advertiser, Major J. S. Barnes, of the Hydro-Electric Development 
Co., Ltd., the promoter of the Grampian Scheme, stated that 
it was not intended to compete with the municipalities in the 
supply of electricity. Nevertheless, if a settlement was not arrived 
at, the company was under no obligation to refrain from intro- 
ducing supply into the territory at present served by the Dundee 
Corporation, and would naturally be ready to discuss proposals for 
the supply of power to consumers within the area. 


TRAMWAY AND RAILWAY NOTES. 


Argentina.—Strike Enpep.—The Rosario municipal 


workers and tramca: drivers have, says Zhe Times, returned 
to work. 


Australla.—NEw “Tune” System.—The Sydney Sun 
recently gave full details of the new partly underground railway 
system for which excavations are proceeding. The present 
Central Station of the New South Wales Railway system is in an 
inconvenient position, and the new city railway is designed to 
convey passengers to the centre of the city, the water front and the 
suburbs. The new railway will be below ground for about 2'5 
miles, and its total length will be about 5'1 miles. There are to be 
six stations each with a platform 520 ft. in length. The new 
Central Station will be above ground; four island platforms are 
to be provided giving the station a capacity of 210 trains per 
hour. Where the line runs underground practically the whole of 
the tunnelling is through hard sandstone; the tunnels will be 
lined with brick and concrete, and steel frame construction will 
only be used at certain points, The work was commenced in 
1916, but in June, 1918, had to be stopped owing to the difficulty 
of obtaining plant and materials, The original estimate of the 


cost маз £3,750,000, but this will probably be £8,000,000, owing 
to the large increases in all charges. 


Birmingham.— Proposep RAIIL.LESS Cars.—The Tram- 


ways Committee has re:eived the report of the Committea which 
has been atudyiog the railless car system of Bradford with a view 
to applying the system to Birmingham, The report is a very 
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favourable one, and it is considered that railless cars will be moat 
suitable for a number of routes where the traffio is comparatively 
light. It is hoped tn have an experimental route from the centre 
of the city to a suburb open within a year. A considerable amount 
of new track is being laid in various parts of the city. This work 
is estimated to oost about £70,000. 


Continental. — FRANCE. — Omnibus and tramway-car 
tokens of 25 and 50 centimes value (nominally 2id. and 5d.) have 
made their appearance in Paris. The tokens are good for payment 
only in tramway-cars, in the Underground trains, and in the motor- 
omnibuses. Dai! y, Mail. 


India.—ELxcrRIO VEHICLES TO BE INTRODUCED.—Mr. 
F. L. Milne, the municipal electrical engineer, Punjab, while on 
home leave last year, was deputed to go into the question of 
adapting electric vehicles to conditions of running on the Simla 
roads. On bis return he made his recommendations and, as a 
result, the municipality has now decided to order the chassis of a 
one-ton electric lorry which will bs equipped with a ‘bus body 
suited for carrying about 12 passengers, to bs run between Simla 
and Mashobra as an experiment. Should the venture prove a 
success, as anticipated, electric vehicles for running in and about 
Simla will, it may be taken for granted, be introduced on a con- 
siderable scale.— Indian Tertile Journal. 


CALCUTTA STRIKE.—A party of armed European police 
that had been sent to quell the rioting of the tramway 
.employés, who have been on strike for three weeks, was attacked 
by the mob last week, says the Daily Mail; the police opened 
fire, and after one rioter had been killed, and two injured, the mob 
dispersed. 


Ipswich.—AppDiTronaL Loan.—The Town Council finds 
it necessary to amend ite original application for sanctioa to я loan 
of £4,000, to defray the cost of a building for the electric vehicles, 
by the addition of a further £1,000. Two hangars were pur- 
chased from the Dieposal Board, and these were put together to 
form one large shed covering an area of 6,900 eq. ft. 


Liverpool.— Minimum FARE.—À minimum fare of 2d. 


on the tramways of the Corporation came into operation on the 
21st inet, | 


London, Brighton, and South Coast Rallway.—At the 
annual meeting on Wednesday, last week, the chairman, Mr. С. С. 
Macrae, in the course of his remarks, said :—The directors were 
very anxious to get on with the scheme for the electrical equip- 
ment of the suburban railways, and, as the late chairman stated 
last year, the Government had been approached with a view to 
authority being given for the work to proceed, but up to the 
present they had not succeeded in carrying the matter much 
farther. This was to be regretted, as in the directors’ opinion 
the extension of electrical working would have a very beneficial 
effect upon the company's business. 


London.—P&oPoskb New *'TusE."—The City and 
South London Railway Co. recently received from the Wandsworth 
Borough Council a suggestion that extensions should be constructed 
from Clapham Common to Southfields (ria Wandsworth) and to 
Tooting. The company states that the present time is not favour- 
able for the execution of such extensions, and more urgent work 
has to be proceeded with, including the enlargement of tunnels 
and the improvement of the existing lines. 

TRAILER CaB8 —The Minister of Transport has intimated that 
he approves of the use of passenger trailer cara at any time on 22 
tramway routes in the L.C.C. area, in addition to those on which 
they are at present used.— The Times. 

COMBINED TRAMWAY AND Bus ROUTES.—Through tramway and 
omnibus tickets, via Victoria Station, came into operation on Feb- 
raary 16th, under an agresment between the Highways Committee 
of the London County Council and the London General Omnibus 
Co. The scheme provides for both the Council and the company to 
issue through tickets, via Victoria, at fares of 2d., 3d., 4d. and 5d., 
based on the addition of 14. to the tramway fares of Id. 2d., 3d. 
and 4d., from Victoria, the company to convey through passengers 
by any iomnibus for a 11d. stage from Victoria. Certain of the 
omnibuses will be diverted from Victoria Station-yard so as to 
facilitate the interchange of passengers, and early morning 
omuibuses will be provided to connect with the Council's work- 
men's cars. Through tickets, however, will not be issued in con- 
Dp with either workmen's fares or tha 2d. mid-day fare.— 

mes, 


Northampton.—Loss IN WORRING.— Northampton Cor- 
poration tramways show a loss estimated at £8,900 during the cur- 
rent financial year ending March 31st, but the expenditure includes 
49,300 for relaying the track.— Manchester. Guardian, 


Oxford. — Opposition то Company’s BILL. — The 
Council has decided to petition against the Parliamentary Bill 
being promoted by the City of Oxford Electric Tramways, Ltd., by 
which the company seeks an extension of its powere. 


Portsmouth, — REDUCED SERVICES. — The municipal 
tramways began working short time, and with a reduged service on 
February 21at, says 7s Times, This step has been taken because 
the aystem is baing worked at a loss. 


Tramway Inquiry.—PosirioN or INDUSTRY.—AÀt the 
mway wage ir quiiy on February 17th, Mr. J. B. Hamilton, of 
Leeds, stated that for the industry as a whole the actual revenue 
at present fell short of the approximate expenditure by 3 55d. for 
every car-mile run, a deficiency amounting to 3s, 24d. for every £1 


of traffio receipts. If the wage increase claimed were added to the 
present approximate expenditure the corresponding flgures would 
be 5'14d. and 48. 8d. The industry had been carried on at а dead 
loss of at least £1,555,859 during the last financial year. For 1920- 
1921 it would be approximately £3,310,000 on the same mileage ; 
with the additional charge for wages now asked the loss would be 
approximately £4,793,000.— The Times. 


Wigan.— Fane INcREASE.— The Corporation is revising 
tramway fares, as it is estimated that there will ba a deficit of 
£15,000 on the present year’s operations. Alterations, recon- 
struction of rolling stock, and other expenditure, which has 
been paid out of revenue, total over £6,000, so thats the deficit is 
not actually so large as it seems. 


TELEGRAPH AND TELEPHONE NOTES. 


Australia, — WIRELESS TELEGRAPHY.— Arrangements 
are being made by the Postmaster-General's Department for the 
establishment of wireless stations at Camoweal, near the Queena- 
land border, and Powell's Creek, in the Northern Territory. The 
scheme for which approval has been given, is the first step in 
linking up the outposts with the oentres of business of the 
Commonwealth. The initial cost will be in the vicinity of £4,000. 
It is also hoped tbat private persons will be encouraged to adopt 
wireless te'egraphy and negotiations are already in process with 
that view. The idea of the department is that the stations at 
Camoweal and Powell's Creek will act as collecting offices for 
private plant. In other words, they will be the central exchanges 
through which business will be conducted. Full rates will be 
charged for all messe ges received from and dispatched to private 
plant, These will be somewhat higher than telephone or tele- 
graph rates.— Reuter's Trade Service (Melbourne). 


China.—WiRELESS STATION CONTRACT CANCELLED.— 
With regard to the Chinese Government having signed & contraot 
with the American Federal Telegraph Co. for the ereotion of & 
high-powered wireless station at Shanghai, and the protests 
thereto which followed from the Marconi Co. and the British 
Government representatives, Heuter’s Trade Serrice reports from 
New York that the World's Washington correspondent says that 
the State Department has notified China that tbe U.S. Government 
will regard as an unfriendly act China's cancellation of the con- 
tract with the American Federal Telegraph Co., and adds that the 
State Department has communicated with the British Foreign 
Office on the subject. The Times says that Denmark and Japan 
also protested, and the British Government ie understood to back 
the Marconi Co.'s claim, while America supports the U.S. Co. on 
the ground that the Marconi Co.'s franchise is a monopoly, ard as 
such not only contrary to its communications policy, but a'so out 
of harmony with the policy of the open door in China. 

China has accepted the invitation to psrticipate in the next 
International Wireless Convention.— Aeuter's Trade Service 
(Peking). 


Germany.— WIRELESS TELEGRAPHY.—According to the 
Swiss Elelttro- Industrie, the German wireless services are of 
three kinds—the international, the home, and the specia!. The 


stations at Nauen and Eilvese afford communication with overseas 


countries, and that at Kónig-Westerhaus with European countries. 
The home service is catered for by 15 stations, besides 15 coastal 
atations for communication with shipping. The Nauen station has 
lately undergone considerab'e modifications, with a view to facilitate 
the service with America, At present duplex communication has 
been set up between Nauen and the Marconi station at Marion, 
and transmission is made simultancously in the two directions. 
The Marion messages are not received at Nauen itself, but at Geltow, 
near Potsdam, and 10,000 words per day are sent, but this number 
might b»fourfolded. Nauen is able to transmit 21,000 words per day, 
The trausmission plant consists of two high frequency machines, 
each of a capacity of 500 kW, and a smaller 200-kW machine, 
with corresponding transformers. There are twoantenn entirely 
distinct. It is in contemplation to double the plant, with the 
object of providing a separate service to South America, 


ladia,— Bompay STRIKE ENbED.—The strike of the 


postal and telegraph peons (messengers) has come to an end, says 
The Times, after having lasted close upon five months, 


Telephone Sei vice. — New Inquiry. — Sir Gordon 
Hewart, the Attorney-General, announced in the House of Commons, 
on Febrnary 18th, that the Government had consented to set up a 
select committee to inquire into the “administration and the 
organisation of the telephone service," and that the method of 
making charges should also be investigated, but stipulated that 
the new rates must come into force on April let. He read a 
typical letter to show what it was that was complained of. Hear, 
hear!" cried members, as they heard the familiar phrases about 
wrong numbers and numbe:s reported as "engaged" when that 
was not the fact. ‘ Yes,” said the Attorney-General genially, 
but the letter is dated January, 1907, and was addressed to the 
old National Telephone Co." He would not concede the flat-rate 
system, and said that it would be administratively impossible to 
make any repayments if the Select Committee reported against the 
new charges. But on Wednesday Mr. Bonar Law had said that 
if by any chance the House disagreel with the decision of the 
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Government, a rebate would be given. That is a difference of 


фина which, no doubt, will call for further explanation їп the 
ouse. 

WAGE BILL.—In the House of Commons, on Feb. 21st, Mr. Illing- 
worth (Postmaater-General), replying to a question, stated that the 
total number of officers in the employment of the National Telephone 
Co. at the time the undertaking was transferred to the Post Office 
was about 19,650, and the compeny's annual wage bill amounted 
to £1,248,000. The average number of Post Office servants 
employed in the telephone service in the financial year 1919-20 was 


approximately 41.500, and the total amount peid to those officers 


was £7,300,000, including war bonus. The figures relating to the 
Post Office included the staff employed on services —e.y., the trunk 
service —which were not controlled by the company. 


U.S.A.—COMBINED WIRE AND WIRELESS TELEPHONY.— 
А telephone conversation between а ship in the Atlantic and 
Oatalina Island (30 miles sonth of Los Angeles), in the Pacific, 
has been accomplished by & combination of wirelesa and overland 
wire communication by the American Telegraph and Telephone 
Oo. Calls were also relayed across the American continent to New 
York and other cities. 

INTEBNATIONAL COMMUNICATIONS CONFERENCE.—The Confer- 
ence, which resumed sittings at Washington on February 11th, 
is again unable to reach an agreement on the subject of 
the disposal of the former German cables. Dispatches from 
Washington state that the deadlock is as complete as that which 
caused the break-up of the Conferenoe several weeks ago, and the 
New York Times states that there is reason to believe that the 
United States Government has intimated to the Conference that 
it reserves the right to take auch measures for ita national 
interests as conditions may require if an agreement is not reached 
before March 15th, which is the date of the expiry of the motus 


vivendi established at the last meeting of the Conferance.— The 
Times. 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph indicates 


the iasue of the ELECTRICAL REVIEW in which the " Official 
Notice” appeared.) 


OPEN. 


Aberdare.— March 4th. Urban District Council Elec- 
tricity and Tramways Department. Stores for one year, including 
cable, meters, lamps, Ко. (February 11th.) 

Australla.— MELBOURNE.—March 2nd and 9th. Vic- 
torian Railways. Reactanoces and condensers (for power signalling), 
electric crabs and equipment for cranes.* 

April 19th. P.M.G. Telephone switchboards (Schedule No, 1,670). 
Specifications may be seen at Department of Overseas Trade 
(Room 59), in London. 


Aprii 19th. P.M.G.’s Department. Switchboarda, schedule 
1,670. (See this issue.) 


April 27th. Victorian Railway Commiesioners, Spencer Street. 
Oaustic soda primary cells, complete (Contract No. 33.914). 
Specification may be seen at Department of Overseas Trade 
(Boom 59), in London. | 

BRISBANE.—March 30th. Р.М.О.'а Department. Switchboard 
apparatus and parts.“ 

Belfast. — Tramways Committee. Two  500-kW, 
500/550-V converters. (February 18th.) 


Belgiam.—ANTWERP.—March lst. Supply and erection 


of an electric motor pump group at No. 7 dry dock of the Lefebre 
basin at Antwerp. Particulars from the Direction Générale du Port 
d'Anvers. 

March 2nd. Belgian Ministry of National Defense. Supply of 


Tenders are to be sent to the 
Зе Direction Générale du Ministere de la Defense Nationale, 10, Rue 


du Meridien, Brussels, whence particulars may be obtained. 
Croydon.—March 7th. Electricity Department. 
natural draught cooling towers. (February 18th.) 


Domfries.—March 2nd. Education Authority. Elec- 
tric lighting installation at Woodbank Hostel. Mr. W. Arnott, 
163, Hope Street, Glasgow. 

Holland.—Fixed electric revolving crane for the quay at 
the Waterworks, Oude Plantage of Rotterdam ; 2,500 kilos. lifting 
capacity ; radius, 7 metres; 400-V supply available. Mr. A. Van 
Delden, Acting Manager of the Municipal Waterworks, Rotterdam 
(mention Н.М. Consul-General as source of information). 

Leeds.—March 8th. Electrical work required in the 
Education Committee's schools for the year ending March 318t, 
1922. Architect, Education Department, Calverley Street. 

London.—H.M. Office of Works. March 2nd. Six or 
twelve months’ supply of electric lampe. (February 1th.) 

CAMBERWELL.—February 28th. Libraries Committee. Instal- 
ling electric light, &с., in the Central Library, Peckham Road, 
S. E. (February 18th.) 

Macclesfield.—March 14th. Cheshire County Asylum, 
Parkside. Stores, including electrical goods, for six months. 
W. G. F. Tin gay, Clerk. 

Manchester. — April 4th. Electricity Committee. 33,000 
and 6,600-V switchgear, induction regulators, &c., for controlling 
aub-atations of large capacity. (February 18th.) 


Two 


New Zealand, — WELLINGTON. — March 1st. Public 
Works Tender Board. Seven 4,000-kVA single-phase transformers, 
with accessories, for Lake Coleridge electric power scheme.* 


March 5th. Government Railway Department. Two overhead 
travelling cranes.* 


Portsmouth, —Electricity Supply Department, Three 
1,500-kVA Scott-connected transformer groups, 3-phase, 6,600-V 
switchgear. (February llth.) 


Nhondda.— April 5th. Electricity Department. А с. 
house service meters, cable, joint boxes, &c. (See this issue.) 


South Africa. — PRETORIA.— March 10th. Municipal 
Council. One 20-ton overhead orane, six boilers (350-lb. working 
preesure), three 3,000-kW steam turbo-generators with condensing 
plant, five 750-kW converters. Further particulars can be obtained 
from Mr. T. C. Wolley-Dod, general manager, electric lighting 
department. Specifications (five guineas) from the town clerk. 

May 3rd. S. A. Railways and Harbours, Plant for the electrifi- 
oation of the Ospe Town-Simonstown and Durban and Pieter- 
maritzburg Railways. (February 11th.) 


Stockton-on-Tees. — February 28th. District Fund. 
Gas and Electricity Committees. Articles and atores for six 
months. (February 18th.) 


March 9th. Electricity Department. Ао. 1р. switchgear, 
(Sea this iesue.) 


Uruguay.— Monte VID RO.— March 29th. State Power 
House, Single and three-phase meters." А 

March 3186. A telegram from H.M. Minister at Monte Video 
(Sir О. С. Mallet, C.M.G.), to the Department of Overseas Trade, 
states that general tenders are invited until March 81st for the con- 
struction of the projected port works at Paysandu, for which an 
expenditure of $280,457.30 has been sanctioned. The construction 
of a dyke, the aoquisition of electrical handling and lifting 
apparatus, the extension of the mole and the conetruction of 
anchoring grounds, are included in the scheme, 


A сору of the specification, &c., can be consulted at the Depart- 
ment of Overseas Trade, 35, Old Queen Street, S. W. I. 


CLOSED. 


London.— Batrersea.—Electricity Undertaking Com- 
mittee. Accepted :— 


Pipework in convection with the plant extension. 
Aiton & Co., Ltd., £1,404; Babcock & Wilcox, Ltd., £298. 


FORTHCOMING EVENTS. 


Edinburgh ety.—Friday, February 25th. At the Philosophical 


Soci 
шиш: At B p.m. Paper оп “ Telephone Troubles," by Mr. J. McKwan 
rown. 


Electrical Trades Besevolent Instituti^n (North-East Coast Section).— 
Friday, February 25th. At the Grand Assembly Rooms, Newcaatle-on- 
Tyne. Second annual dance in aid of the fands of the Section. 


Physical Society of London.—Friday, February 25th. At the Imperial 
College of Scienee, South Kensington. At5p.m. Ordinary meeting 


Institute of Transport.—Monday, February 28th. At the Institution of 
Civil Engineers, Great Georga Street, 8.W. At 5.80 p.m. Paper on 


“ Electrification of Main Line Railways in Relation to Traffic Working," 
by Bir P. Nash, 


Manchester Wireless Soclety. — Wednesday, March 2nd. At the Albion 


otel, Manchester. At 7.80 p.m. A diseourse on Werkshop Hints as 
applied to Wireless Telegraphy,’’ by Mr. R. Hallam. 


Chelmsford Engineering Society. — Thursday, March 8rd. At the East 


Anglian Institute of Agriculture. At 7 p.m. Paper on Direction and 
Position Finding by Wireless,“ by L. D. Hills. 


Chemical Society. Thursday, March 8rd. At Burlington House, Piccadilly, 
W. At8p.m. Ordinary scientifc meeting. 


Institution of Electrical Engineers.—Thursday, March 8rd. At the Hotel 
Cecil, Strand, W. C. At 7 for 7.20 p.m. Annual dinner and reunion. 


Informal Meeting. — Monday, February 23th. At the Institute of 
Patent Agents, Staple Inn Buildings. At 7 p.m. Informal social evening. 


North-Eastern Centre.—Monday, February 28th. At the Armstrong 
College, Newoastle-on- Tyne. At 7.15 p.m. lecture on ''Thermionic 
Valves," by Mr. W. D. Owen. 


Liverpool Sub-Centre.—Monday, February 23th. At the Liverpool 
University. At 7 p.m. Paper en '' Temperature Limits of large Alter- 
nators,“ by Mr. G. A. Juhlin. 


East Midland Sub- Centre. Tuesday, March 1st. At the College, 
Loughborough. At 6.4 


; 45 p.m. Paperon “ Phase Advancers, Rotary and 
Btatic," by Mr. G. A. Pearson. 


Birmingham and District Electric Club.—Friday, Maroh 4th. At the Grand 
Hotel, Birmingham, At 6.45 p.m. Annual dinner. 

British Electrical Development Association (Inc.). ^ Friday, March 4th. 
At the Offices of the British Electrical and Allied Manufacturers’ Associa- 


tion, 36, Kingsway, W. C. 2. At 19 noon. Adjourned first annual general 
meeting. 


Royal Institution of Great Britein.—Friday, March 4th. At Albemarle 
Btreet, Piccadilly, W. At 9 


p.m. Lecture on ‘Severn Crossings and 
Tidal Power," by Mr. W. A. Tait. 


Saturday, March 5th. At 8 pm. Lecture on “Electricity and 
Matter," by Sir E. Rutherford, F. R. S. (Lecture I.) 

: 

Royal Society of Arts. — Friday, March 4th, At John Street, Adelphi. 


At 4.30 p.m. Lecture on ‘Brown Coals and Lignite: Their Importance 
to the Empire," by Prof. W. A. Bone, F. R. B. 


Salford Technical and Engineering Society. — Saturday, March 5th. 
e 


Royal Technical College. At 7 pan. Paper on The Barton 
Electric Power Station," by Mr, S. L. Pearce, 
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NOTES. 


Electricity v. Gas for Libraries.—At a meeting of the 
Camberwell Borough Council, on February 16th, the lighting of 
the Central Library was referred to. The open-access system had 
been agreed to, and the question was whether the lighting would suit 
the altered conditions, The Public Libraries Committee reported :— 
“Та the first place, we directed our attention to the question 
whether the library should continue to be illuminated by gas, or 
whether it would be advisable to substitute electricity, and in 
connection with this matter we had before us а report made by 
Dr. 8. Rideel with regard to ventilation and the action of the acida 
in the gas and air upon the books in the institution. There can be 
no doubt that these acids have a prejudicial effect ор the leather 
bindings of the books, and this has resulted in additional ex penditure 
being necessary for reinstatement, and has materially affec.ed the 
life of the books throughout the borough. The question of the 
renovation of the buildings was also considered, and we are 
satisfied that the cost of any [Works to the institution in this 
direction will be considerably reduced in the event of our recom- 
mendation in favour of the installation of electric light being 
adopted. In addition, the cost of maintenance of electr.c fittings, 
lamps, &c., will, we estimate, be less than the present outlay for 
maintenance of mant les, glasses, &c., and we recommend that gas 
be abolished, and the entire buüding be illuminated by electricity." 
The recommendation was agreed to. 


Service Notes,— Lieutenant T. J. Linberry has been 
posted to f. M. S. Tamar, depót ship at Hong-Kong, China, for 
charge of the wireless station at Singapore — the Gate of the 
Far East.“ This station is one of the most important in the chain 
of stations which links up the Imperial route. Commander 
Linberry saw much service in the late war, prior to which he 
specialised in wireless.” Lieutenant-Commander R., W. Bayley 
has been appointed to H.M.S. Jumxa, depót ship at Bombay, India, 
for charge of the wireless ‘station at Aden, Arabia. Aden is a 
great fortress, and like Singapore, a most important link in the 
wireless route round the Empire, 


Fatalities.—Strong criticism of а bell system fell from 
Mr. 8. W. Morgan (coroner), who inquired into the death of Francis 
Weetman, of Hightown, killed at the West Cannock Colliery, 
Hednesford, on February 4tb. The evidence showed that Weetman 
was leaving the cage at the pit bottom when the cage suddenly 
rose, and he was crushed against the side and terribly injured It 
was alleged that the electrical system of signalling installed in 
November last was ineffective, and the instrument sometimes did 
not record signals after they had been given, and it was also 
suggested that the bell had rung when no signal had been given. 


The jury returned a verdict of ‘‘ Accidental death," and exonerated : 


the engine winder from blame.— Birmingham Post. 

While a cart was being loaded at Harrow (Metropolitan) Railway 
Station, on February 12th, the horse took fright and bolted across 
od lines, It trod on a live rail, and was killed instantly.— The 

imes. 


The Engineering Golfing Society.— The report of the 
Committee, submitted at the annual general meeting at the Insti- 
tution of Civil Engineers, on Thursday, showed a membership of 
156; 50 members tock part in the Spring Meeting at Coombe 
Hill, and 52 in the Autumn Meeting at Royal Wimbledon, the 
chief prize in each case being won by Mr. C. H. Hayward. Sir 
Alex. B. W. Kennedy is proposed as president for the ensuing year, 
Mr. E. W. Timmis as captain, and Mr. W. L. Mansergh as hon. 
secretary (5, Victoria Street, S. W. 1). | 


All-Electric Houses at Glasgow.— On the occasion of a 
visit by the members of the Glasgow Lighting Association to the 
Corporation showrooms, Mr. Hardie, of the Corporation electricity 
department, delivered an intere:ting address dealing with recent 
developments in electrical heating and cooking apparatus. While 
the rapid growth of the demand for electricity for illumination 
purposes was satisfactory, it was emphasised, he said, that to ensure 
а progressive reduction in prices charged for electricity, its use for 
purposes other than lighting should become more general. Load 
factor, io, the ratio of average to maximum load, must be kept 
M high as possible, and the general adoption of electricity for 
power, heating, and cooking contributed to that end. The wide- 
spread use of electrical cookers and fires would have a material 
purifying effect on the atmosphere of la ge cities. In conclu ion, 
Mr. Hardie referred to а forthooming experiment in houses being 
built by the Corporation, which are to be fitted up as all-electric 
houses, and said the saving in building costs by the omission of 
chimneys, chimney- heads, and fire-places would be considerable. 


Lifting Magnets.—The value of electric lifting magnets 
for handling loose metal sheets, plates, billets, &c., in iron and 
steel works, was discussed by Major F. A. Hooper, at a meeting of 
the Staffordshire Iron and Steel Institute, on February 18th. The 
lifting magnet, he said, made it possible to operate cranes at their 
Maximum speeds continually, and in numerous cases as Many as 
60 to 70 trips per hour were being performed by magnet cranes. 
He explained, according to the Birmingham Post, that three types 
had been evolved—namely, the circular magnet for handling loose 
metal, the rectangular magnet for handling sheets and plates, and 
the bi-polar magnet for handling sections and billets. I.. 

ermany & number of magnets were being constructed with 
aluminium instead of copper ooils, the advantage claimed being 
VU the oxidation of the outer skin of the aluminium formed 


sufficient insulation, thereby cheapening the cost of construction 
considerably, Actual performances showed that when dealing 
with solid loads a magnet would lift as much as 5 to 15 times its 
own weight. A magnet 26 in. in diameter, weighing 6 cwt., 
would lift a block of steel weighing 100 cwt., and a magnet of 
66 in. diameter, weighing 60 cwt., would lift a block of steel 
weighing 15 tons, 

When, however, light sorap had to be handled, the capacities 
came down to 14 cwt. and 12 owt. respectively, this being due to 
the low weight per cb. ft., and the fact that the scrap was usually 
so entwined that, even if the top layers were attracted, they were 
sometimes pulled off by the weight of the bottom layers. These 
were the two extremes, and such material as pig-iron, billets, and 
bars came between the two limita. A magnet crane of average 
capacity would not cost more than £38,000 to £4,000, and with 
wages as they were at present, a capital expenditure of as much as 
£1,000 was justified to replace one man, making full allowance for 
depreciation, capital charges, &c., on а 10 years’ purchase basis. 
Numerous instances of magnets saving as many as 10 men had 
been recorded, The greatest savings were effected when handling 
loose materials, as these could not possibly be slung, but material 
of regular shape could also be dealt with efficiently. 


A Novel Sparking Piug.—4A new type of plug has been 
plaved on the French market, and is called the Bougiver, which 
has а glass insulator, The glass is run into the body of the plug 
wheu the latter is at a high temperature, and the joint thus made 
is said to be compression tight. The insulator is also peculiar in 
the fact that it completely fills all the space right down to the 
plug pointa. Owing to the perfectly smooth surface of small area 
expo ed within the cylinder, the plug is said not to soot up. The 
plug ie extremely simple, and should be cheap to produce,— 
Technical Review, 


Training Disabled Men.—At the Efficiency Exhibition, 
included in the collectave exhibit of the Ministry of Labour, the 
Croydon Polytechnic shows a variety of examples of work done by 
disab.ed men under the direction of Mr. F. H. Taylor, A. M. I. E. M. 
The exhibits include a design in teak-wood casing, trench polished ; 
а metre wire bridge, accurately made and weli finished ; specimens 
ot pipe bending, sunk pipe work, and jointing in cables and bus- 
bars; a starting panel built up of angle and flat iron, and a 
charging board. The high degree of manual skill attained by the 
trainees is remarkable, and indicates that they were not only well 
trained, but also very willing to learn. 


New Microscale Balance.—M. Hans Petersson, of 
Gothenburg University, апа Dr. Rag nar Stroemberg, of Stockholm 
University, have perfected а new inveution called a ` mioroscale.', 
10 is claimed for this invention that it will render it possible to 
register weights во small as three muitlionths or a milligram, and 
that it will thus be of great importance to establisnments oou- 
cerned with chemical or physical resea.ch, in cases where extra- 
ordinary precision іє required. 16 is announced that one of these 
new instruments has already been ordered by the electrical 
laboratory of Oxtuid University. — Heuter’s Trade Service 
(Stockholm). [ 


Russia's Electrification Schemes,—At the eigth congress 
of Soviets in Moscow a report was read by M. Kryzhanovsky 
о According to the Manchester Guardian he 
said :— 

In the problem of increasing the intensity of labour by the 
mechanisation of labour, and the proper organisation of lavour, 
the chief part belongs to electricity. A vital problem in Russia 
is the elimination of the fuel crisis. With the restoration of the 
Don Basin we shall receive 40 per cent. of the fuel we require, 
but it will be impossible to transport wood. Nevertheless, by 
using the new method of exploiting peat by water power, it 
will be possible to satisfy our requirements and to employ, in- 
stead of 34 million people, only 100,000. 

The construction of an electricity station in the peat bogs 
will afford us the opportunity of receiving cheap energy, which 
may be transmitted within a radius of 200 kuometres. Elec- 
tricity wil also play the chief part in minimising the use of 
oil, which the whole world requires. lhis will permit us to 
export our superfluous stock in exchange for machines. 

Russia, from the earliest times, has suffered from inefficient 
agriculture, and, even before the war, fumine was an ordinary 
occurrence in our land. The mechanical cultivation of land 
and the use of electricity will allow us to escape from the 
mystic circle. The regions suffering from drought will be irri- 
gated by electricity. The land suffering from too much water 
will be drained by electricity. By draining bogs we can 
recover in the conung year 90 million acres of excellent land. 
Electricity will considerably increase the harvests. In the re- 
construction of transport the chief part will be played by elec- 
tricity. The use of electricity will permit us to сопуегь our 
weak railway system into a mighty means of communication. 
We are dreadfully poor in metals, and electrification is the only 
way of obtaining the metals we require. Ihe work of electri- 
fication is closely estimated to take ten vears. It will heal the 
wounds of war; it will raise the economic level of Russia twice 
as high as it was before the war. The energy which the 
electricity stations will give us will be equal to the work of 
fifteen million people.” 

Pointing to a plan, M. Kryzhanovsky pointed out the con- 
struction of 27 electric stations, and when he indicated the 
regions in which the stations will be built sinall electric lamps 
ht up, giving the Congress an ocular demonstration ot the 
scheme. The first station will be erected in the Don Basin, 
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Transport and Supply Problems in Paris.—As wis 


mentioned a short time ago, all the surface transport under- 


takings in Paris and the Departement de la Seine are being 
acquired by the Conseil General of that department in co- 
operation with the City Council of Paris, and are being 
transferred to a new company as a purely operating company 
under the control of the Conseil General as from the beginning 
of this year. The object in view is to secure uniformity in 
working, “and in the execution of necessary extensions, 80 ав 
to be able adequately to deal with the growing trafüc on 
the surface. A similar question has now arisen in connection 
with tbe Metropolitan and the Nord-Sud underground rail- 
ways. The impression has been formed that the municipal 
authorities are not favourable at present to the redemption 
of the concessions held by the two underground companies, 
although a closer association of interests between the city 
and the companies is not improbable. 

he Compagnie Parisienne de Distribution d'Electricité, 
which holds a monopoly of the supply branch in Paris under 
the Municipal Council, is now confronted with the prospect 
of a modification of the 1907 agreement, which appears to be 
an attempt to bring the undertaking into harmony with the 
new order of affairs arising from the war. According to a 
memorandum presented to the Municipal Council by М. 
Autrand, prefect of the Seine, the scheme proposes to put 
an end to ali legal and other disputes existing between the 
company and the Council. -The moditications projected under 
the proposed supplementary agreement refer to the tariffs, the 
personnel, the extensions of works, and the rental due to the 
citv. It is caleulated on the basis of index figures for coal 
and wages that the present charges for supply, which were 
largely increased are in 192), will be the maximum, and 
that it will probably be possible to reduce them as from next 
July as a result of the fall in the price of coal. As to the 
company's employés, whose wages were assimilated some 
time ago to those of the workmen in the employ of the 
Municipal Council. and involved the latter in an annual ex- 
penditure of 8,000,000 fr., it is proposed to leave the wages 
entirely at the charge of the company in future. On the 
other hand, the scheme contemplates the levying by the 
Municipal Council of à sum of 13,000,000 fr. on the working 
of the company for the purpose of new works, while the 
rental for premises 18 to be increased by up to 25 per cent. 
It is calculated that the scheme would relieve the municipal 
budget by about 18,000,000 fr. per annum. At least this is 
the official view of the problem. It remains to be seen what 
the company has to say on the matter. 


Electricity la Switzerland. — Тһе Commercial Secretary 


to H.M. Legation at Rerne has drawn the attention of the 


Department of Overseas Trude to the increasing demand on 
the part of the public in Switzerland for cheaper electricity. 
In the case of energy used for heating purposes the industries 
connected with electric heating cannot possibly exist unless 
the price of electricity is greatly reduced. To-day when coal 
and other fuel is scarce and expensive, the public is turning 
more and more to electricity for heating purposes, and efforts 
are being made to increase the number of water-power stationg 
for the production of cheuper electricity. Unfortunately the 
cost of building water-power stations has increased enormously 
of late: it hus been stated that the costs of erection are treble, 
and in some cases five-fold. what they were before the war. 
Swiss electric power stations, with very few exceptions, 
have been obliged. to raise their prices, and electricity 
has become an increasingly expensive commodity. It has 
now been suggested that there are at present oniy two ways 
of supplying electricity at cheaper rates: One way consists 
in erecting larger stations and constructing more extensive 
artificial lakes in the high-lying mountain valleys. The second 
suggestion is to encourage the use of electricity during the 
night by reducing the charge during hours of darkness. The 
tendency in Switzerland веешв to be to increase the number 
of artificial lakes, and in this way to build up reserves of 
water power. In the towns electricity is being increasingly 
used for household purposes: for ironing, for grilling, toast- 
ing, or warming up dishes, for cooking, and innumerable other 
urposes. The number of bakers and confectioners who bake 
y electricity is rapidly increasing. Chemists and dentists 
are also largely using electricity. А new industry is albu 
growing up for the construction of electric. stoves for the 
eating of private houses. The electricity used for the stoves 
is generated at night, during which time the stoves are 
heated up, whilst in the morning the electricity. is switched 
off, and the stoves reinain warm during the whole of the 
day. The stuves contain either water, oll, or terra cotta. 
In all modern houses and hotels, a large quantity of water 
is heated by electricity, the electricity for which is produced 
between midnight and 6 a. In., and which in consequence can 
be provided at a cheaper price. It 1з asserted that provided 
the price of electricity used at night can be sutticiently re- 
duced, electric heating in Swiss houses will in time become 
the rule, and not, as now, almost the exception. At the pre- 
sent cost of coal and wood the hydroelectric plants supply the 
bakeries with electricity at a price more favourable. than 
that for which coal or wood could be furnished. For pro- 
ducing 100 kilos of bread there 18 used on an average 20 kilos 
of coal at a cost of 4.05 franes. An electrieally-heated oven 
uses about 50 kw.-bours for the same amount of bread. At 
a price of 3 centimes per kW-hour for a supply at night, the 


electricity costs only 2.40 franca. Even the day supply can 
be used in successful competition with the coal-heated ovens. 
When baking about 37,000 kilos of bread per day a saving 
of 370 tons of coal per month is effected. The present demand 
for the installation of electrically-heated ovens is considerably 


m excess of the ability of the Swiss manufacturers to supply 
them. 


Appointments Vacant.—Technical assistant, Grade I 
(£300), two ditto., Grade II (£250); repairs superintendent, 


£300 +, for the L.C.C. Tramways Depari ment. See our advertice- 
ment pages to-day. 


Ee 


INSTITUTION NOTES. 


- 


lastitution of Electrical Engineers. — MAGNETICSUS¢ EPTIBILITY 
oF Low ORDER.— Prof, E. Wilton, M. I. E E, delivered the first and 
second of a series of three lectures on the above subject before the 
Institution, on Februa'y 17th and 24th spectively, and the third 
lecture is to be delivered on March 1(th. One of the moat 
important problems at the present time is that of magnetic 
separation of minerals; therefore, their susceptibilities must be 
considered, and since the magnetic properties of certain minerals 
can be changed by oxidation or reduction, it followa that this and 
other aspects of the problem must also receive attention. But 
spart from magnetic separation, the subject of rock suaceptibilil y 
has a bearing on magretic aurvey work, a knowledge of the subject 
ig necessary to those engaged on the construction of scientific 
instruments, and there are possibilities of its application in other 
directions, | | 

The author dealt with the eubject primarily from the standpoint 
of its practical applications, and his first lecture was devoted to a 
description of the instruments used in the experiments; the second 
dealt with the results obtsined, and the third will outline their 
practical applications. The lectures were illustrated by means of 
diagrams ard lantern slides; apparatus was exhibited, and 
experiments were performed, 

I. /nstrumentation,—When the volume susceptibility is larger 
than about 0 15, the correction for end- effect with short thick 
bars becomes too uncertain if the magnetometer is employed. 
Weiss prolonged the specimen in each direction by soft iron bars, 
the whole being placed in a eolenoid, and the maynetising force 
was inferred from the difference in e.m.f, induced in the two 
Sections on reversing the magretising current. Other methods 
are to insert the specimen in holes in the pole pieces of a ring- 
shaped yoke of “ Stalk y,” and by supplementing the magnetometer 
with an induction tbalan:e, Rücker measured susceptibility as 
low as 0:0C013, Wiedemann ard Currie's torsicn balance covers the 
range of the magnetometer; its upper limit is at most 0'15, and 
with it measurements can be made to leas than 1 x 107, If 
the instrument is to have a wice range of utility it must be 20 
constructed that the strength of the magnetic field can be varied 
such an instrument was exhibited by the lecturer. Moreover, 
a portab'e torsicn balance has been developed, in which the test- 
pese hangs between fixed scft-iron pole-pieces which are 
magneticed by two concentric rings of hardened tungsten ateel 
with north and south poles at opposite ends of a diameter. By 
varying the relative azimuths of the rings, the field between the 
pole-pieces can be varied. In this manner a variable field can be 
obtained without the use of a magnetising coil and battery. 

In the case of the torsion balance the deflection varies as the 
equare of the magnetic force impressed upon the test-piece. In 
fact, it is difficult to measure the susceptibility of a given specimen 
outside a narrow range of magnetic force of about one to four or 
five. An electromagnetically-contrelled balance has been developed. 
which permita of a wide range of variation of the magnetic force. 
The force due to torsion is replaced by an electromagnetic control in 
which the mechanical forc3 exerted is due to two components--one 
proportional to the magnetic force impressed upon the test- piece. 
and the other variab'e if the su cep'ibility varies. The instrument 
can be modified by replacing the e'ectromagneta by permanent 
magnets after the manner of the portable torsion balance, The 
teat-piece is supported from the beam, and the position of the magne 
must be such that when the test.p'ece is just about to leave tue 
field the pointer is at z?ro of the scale, thus eliminating the torsion 
in the fibre. 

If the strengths of the magnetic fields are fixed in value, then 
the mass susceptibility, for equal weights, is proportional to tt“ 
current in the moving coil. But the entire range (x. = 0°15 tolets 
than 1 x 10 ") would nece:sitate a weakening of the field in the 
permanent magnet when the susceptibility became high, in which 
case the ratio of the squared values of the fields has to be taken 
into account, 

II. Susceptibility Values. — Magnetite crystals have curves of 
mag netisation resembling those of iron, and the susceptibility s:ong 


the axes of the crystal varies in magnitude for a given magnetising 


force. although all tending to the ваше limiting value. The 
volume susceptibility can have a maximum value of the order of 
10 CGS. units, the largest susceptibility of апу known natural 
substance, excluding meteorites and traces of metallic iron. | 
Arkansas magnetite will intereat engineers on account of its 
high retentivity and coercive force, The value of xy is increased 
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about 42 per cent. on heating to 1,000'C., the residual magnetism 
is also increased, but the coercive force is reduced, and this 
agrees with what happens in the case of hardened steel. As 
Arkansas magnetite is so highly retentive, and may possibly b» 
found useful for the purposes of permanent magnets, it is of 
interest to compare its magnetic properties with tho:e of hardened 
tungsten steel. The erga per cycle рег cb. om. are 90,000 when 
the value of Hmax is 525, where:s they are of the order 200,000 
ia tungsten steel. The ccercive force of the tungsten steel 
is roughly half that of this magnetite, but the retained 
magnetism is very much larger, the values being about 
10,000 in the case of tungsten, and 1,300 in the case of this 
magnetite. That reverse force H which, being less than the 
coercive force, gives & maximum value to tbe product B н, is about 
39 in tungsten steel, as against 80 in this magnetite, and the maxi- 
mum values of BH are 270,000 and 46,000 respectively. The 
intensity J retained by a 4-om. bar after being in a magnetic field H 
of 18.020 C. G. S. units has diminished 20 per cent. in 2] years. The 
effect of heating Penryn. magnetite to 1,020 С. is to increase the 
susceptibility, coercive force and retentivity. The intensity of 
magnetisation J in the unheated 4-cm bar has only diminished 
3'5 per cent. in 24 years. 

The lecturer examined the properties of other natural minerals 
whose composition can be represented by & formula of the same 
type as that of magaetite [Fe О. Fe, O;]. and pointed out that 
another example which would interest engineers was that of the 
mineral chalybite (spathic ore or ferrous carbonate). A specimen 
highly oxidised on the surface was tested as regarde the suscep- 
tibility of the surface layer and the innermost unweathered portion. 
The value of xm of the surface layer was found to be 34'7 X 107°, 
whereas for the innermost portion the value of xm was 103 х 107", 
The highly oxidised portion has a susceptibility almost identical 
with specimens of red or brown hematite. After roasting with 
free access of air both the oxidised layer and the innermost portion 
gave almost the same values of km, namely, 0 014 and 0`0138. The 
high susceptibility found in ferric oxide is associated with the 
passage through the stage of magnetite during its production, but 
an inspection of chrome iron ore and hornblende shows a reverse 
effect, that is, adiminution is produced by heating. 

The effecta of heating and cooling fresly in air certain minerals 
in powder form was next dealt with; the analysis of the com- 
pounds at the various stages of heating is still under consideration, 
but it is indicated by the experiments that a different susceptibility 
can be obtained by heat treatment according to fineness of division 
and access of air, and this is important in the event of large 
quantities having to be dealt with. 

The transformation temperatures of natural and artifi»ially pre- 
pared minerals and alloys have been examined by many workers, 
and the results published. The magne'ic properties of salts have 
been investigated by many workers, and it is an interesting fact 
that copper has a negative susceptibility and its salts are positive, 
whereas magnesium is positive апа its salts аге negative. 
Wiedemann showed as early as 1865 that paramagnetic salta when 
hydrated give a higher value than the anhydrous salts, although 
water itself is diamagnetic. 

SuMMER MEETING.—The summer meeting of the Institution 
will take place in Scotland on June 7th to 10th, and will include 
visits to Glasgow, Fort William, and Oban. 

NORTH- WESTERN CENTRE.— The syllabus for the second half of 
Session 1920-1921 is as follows :—March 8th, “ Electric Driving 
inthe Paper Mill on Heat-Economy Lines,” by A. B. Mallinson ; 
March 22nd, To be announced later; April 6th (Wednesday), 
Popular lecture, by Prof. E. W. Marchant, D. Sc., on Modern 
Developments in Wireless Teleg raphy and Telephony " ; April 12th, 
Annual general meeting and smoking concert, 

NORTH-EASTERN STUDENTS’ SECTION.—On January 28th, Mr. 
C. C. Paterson, O. B. E., M. I. E. E., gave an address entitled: The 
Electric Lamp from the Inside, in which detailed information 
upon the manufacture of an electric lamp was given. The speaker 
alto dealt with the Edison effect.” and the metallur of 
tungsten, ; BY 

Manchester Wireless Soclety.—On February 16th, Mr. J. 
- 1 ошо: : Соза Грот рызе is а Јаве audience. 

ra some wonde -ti 

ake by the speaker. y rfully-tinted photographs 

ostitute of Post Office Electrical Engineers.—At a meeting of 
ЕАН on February 15th, Mr. A. J. Stubbs, Assistant 
Telegrapha,” hi , ао ап addresa on Fifty Years of State 
шк which was confined to the historical side of the 
on, ELEM Society ef London.—At the annual general meeting, 
"ac eat : 115 the reports of the Council and the treasurer 
the ensuing ы ке The officers and Council elected for 
В CB E M ris the following President, Prof. Sir W. Н. 
OBE’ F RS A., F. R. S. secretaries, Messrs. F. E. Smith, 
Owen, БА 3 National Physical Laboratory, Teddington; D. 
foreign e. Puis 62, Wellington Road, Bush Hill Park, N.; 
treasurer Mr. ату, Bir Arthur Schuster, Ph.D, P. Sc., F. R. S.; 

ib: arge Pr. W. R. Cooper, M. A., B. So. 82, Victoria Street, S. W. 1; 
А = Rankine, D.Sc.. Imperial College of Science 
iscuasion on ^ ЖО. 5 conclusion of the general business, a 
struments based ud 5 шеше of Electrical Resistance, and 
was held, з temperature Variation of Resistance,” 
Ert hib ton. On Saturday, 
at the Royal I Mi ES deliver the first of a course of three lectures 
even ji, oe lustitution on * Electricit aM » Ax 
lait on discourse, on March 4th will bs d livered b Mr. W. 4. 

al t Y : , eliver 

en Severn Crossings and Tidal Power.” eon 


March th, at 3 o'clock, Sir 


OUR PERSONAL COLUMN, 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also eleotrio tramway and railway officials, to heep readers of the 
ELBOTRICAR REVIEW posted as to their movements. E. 


The Times states that MR. JohN NOBLE, the vice-chairman of Sir 
W. G. Armstrong, Whitworth & Co., Ltd., and MR. R. WATERS, the 
head of the company’s commercial organisation, are sailing this 
week on an extended business mission to South America. 

MR. W. R. Montcomery, A. M. I. E. E., for some years on the 
engineering staff of the E. P. S. Co., and until lately sales engineer 
to Mr. Н. P. Girling, M. I. E. E, of Maldon, has joined the staff of 
Messrs. Agricultural and General Engineers, Ltd., Central House, 
Kingaway, W. C. 2. He will be responsible for the sales in the 
eastern zone of the associated firms’ electrical products, including 


the Garrett electric vehicle. 


Me. J. M. KEENAN, late deputy borough electrical engineer at 
Torquay, has been appointed engineer and manager of the Thanet 
Electric Co., Ltd., Margate. 

Mr. LEONARD Harvey, of 25, Victoria Street, Westminster, who 
has during the past few years made а special study of pulverised 
coal applications and uses, and has been representing an American 
firm as European manager, is relinquishing this position, and will 
practise as a consulting engineer upon matters pertaining to 
pulverised coal and colloidal fuel, at the address mentioned. 

Messrs, Н. W. Smith & Co. (1920), Ltd, have appointed MR. 
S. M. HAMMETI (who was for some years with Mesars. Baxendale 
and Co., Ltd.), as their representative in Lancashire. 

Мв. A. FLINDERS CAINE has resigned his position as manager of 
the heating and cooking department of the Edison Swan Electric 
Co., Ltd., Ponders End. 


Obituary.— MR. R. RANKIN.—We regret to record that the 
death of Mr. Robert Rankin, B.Sc., occurred at his residence at 
Leamington on the 17th inst. Since 1918 deceased was managing 
director of Messrs. Van Raden & Co., Ltd., Coventry. He 
commenced his training in the engineering profession when 15 
years old, and became assistant to the Professor of Electrical 
Engineering in the Glasgow and West of Scotland Technical School. 
After having been in business in London with the Electrical 
Storage Co., and subsequently with Messrs, Pritchetts & Gold, Mr. 
Rankin undertook Government work during the war, and subse- 
quently took up his Coventry appointment. In 1918 he was 
elected chairman of the Junior Institution of Engineers, and he 
was the holder of the Vickers Prize Gold Medal of that body, 
1915-16, and the bronze medal, 1917-18. He was the author of a 
work upon " Electric Accumulators,” and joint author of an elec- 
trical laboratory course for junior students. As one of the leading 
members of the Informal Meetings Committee of the Institution 
of Electrical Engineers, full of native humour and ready wit, he 
was extremely popular; and as & technical man he had a very 
promising future, Deceased, who was only 35 years of age, leaves 
a widow and three children. 

Mr. J. Н. Carson.—We regret to record the death which 
occurred in London on February 19th, of Mr. James Hamilton 
Carson, late manager of the Anglo-American Telegraph Co., Ltd., 
in his 81st year. | 


NEW COMPANY REGISTERED. 


James Antifouling Appliances, Ltd. (173,121).— Private 


company. Registered February IZth. Capital, £3,000 in El shares. To acquire 
from J. E. James and others the benefit of certain existing inventions relating 
to the manufacture and workings of improvements in electrical apparatus for 
profecting the bulls of ships and other submerped structures from barnacles 
and other forms of aquatic life. The subscribers (each with one share) are: 
W. H. Larter, 67, Wynnstay Gardens, WI. 8, engineer; H. Neville, ** Amble- 
side," Downs Court Road, Purley, engineer, The first. directors are: J. E 
James, of Bolton; J. B. Wilkie, of Liverpool; and one other to be appointed 
by holders of shares No. 2,085 to 3,000. inclusive. Secretary: W. H. Larter 


Registered office: la, Cockspur Street, S.W. 


ag re] 


OFFICIAL RETURNS OF ELECTRICAL 


COMPANIES, 

Ilford Dry Battery Co., Ltd.—Debentures dated Feb- 
HE c 1921, to IE £1.000 charged on the company’s undertaking and 
yopertv, present and future, including uncalled сари, ] eR у 
3. Clarence Road, Nottingham, ee Aaloe e 


Europe and Azores Telegraph Co., Ltd. (39,452),.—Capital 


£200,000 in £10. shares. Return dated LX 


n DOR cember Lith, 1920. Shares jake 

up. £144,320 paid. 455.680 considered as ора, Mortgages = ч i 

Berry's Electric, Ltd.—Memor: Jeb. 
нА : © Ltd.—Memorandu ‘posi "e 

ruary 3rd, 1921. to secure all moneys due ш о! Sn Debs 


: f © } ; or to become due : ERES 
eee Joint City & Midland Bank, Ltd.. a н VöV“ t9 
and in Spring Road, Yardley, Birmingham, wich factory thereon ME 
patok Manufacturing Co., Ltd.—Satisfaction in full on 
e агу th, 1921, of debentures dated July 28th, 1920, securing: 42.000 


et tectrical Finance & Securities Co., Ltd.—Particulars of 
20. debentures, authorised December Lith, 1120, and covered by trust deed 
2 ep i €t 


dated Fe ary 2 А А Ы 

öok,l 1921: present issue £17,000, charged on the company 's 
SENS ‘ property, present and future, includi | rs 
стир ; : a E cluding aed irati. 

Trustees : Union Commercial Investment Co., Ltd 8 uncalled capital, 


L 
| 
} 
| 
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CITY NOTES. 


Mr. George Balfour, M.P., presiding at 
Fife Tramway, the annual meeting, held at Edinburgh on 
Light and Power Friday, said it was very satisfactory, in 
Co., Ltd. face of all the trade depression, that they 
were able to produce a satisfactory ac- 
count. After dealing with the accounts of the tramway under- 
taking, he said. that the Fife Electric Power Co. showed a 
substantial increase in net revenue due to the large expendi- 
ture on capital account which had been made in previous 
years. The gross receipts amounted to £114,905, compared 
with £73,560 for 1919. The net trading profit, including the 
profit under the Electric Lighting Orders, amounting to 
£36,998, as compared with £21.90. in the preceding year; 
19.579.000 units were sold from the power station at Town- 
hill, compared with 14,891,000 for 1919. The consumers con- 
nected numbered 2.905, an increase of 449. During the [ast 
three years the number of consumers connected had been 
more than doubled. The demand for electricity continued 
unabated, as was evidenced by the figures. and by the fact 
that at the moment some 150 consumers, large and small, 
were awaiting connection. The total load connected with the 
power station was approximately 11,540 KW, compared with 
8.430 KW for the preceding year. Various extensions to the 
plant had been carried out during the vear to cope with the 
increasing demands and for the purpose of effecting economies 
in supply. After referring to the electric lighting orders in 
the Cowdenbeath area and in various parts of the county of 
Fife. Mr. Balfour said these undertakings were granted direct 
to the company, and a supply of electricity was given over 
ài large and scattered area under the provisions of these 
orders, the supply being obtained in bulk from the Fife 
Electric Power Co. The issued share capital now stood at 
LTO), an addition. of £320,000 for the vear. The gross 
revenue from the traction, lighting. and power undertakings 
amounted to £72,501, compared with £48,303 for 1919. The 
directors recommended a dividend on the ordinary shares 
at the rate of 8 per cent. per annum, being the same rate 
us Was paid on a considerably smaller capital for the previous 
vear. They had no doubt shareholders would endorse the 
policy they had adopted of strengthening the reserves by the 
appropriation of £20,000 and of paying the same dividend 
te the ordinary shareholders as was received last year. The 
divectors felt sure that this policy would appeal to the share- 
holders as being a sound and prudent one to follow, particu- 
‘arity under the present financial conditions. 


The ordinary general meetings of the 
Underground five companies forming this group were 


Electric held at Caxton Hall. Westminster, on Feb- 
Railway ruary l7th, Lord Ashheld (chairman) pre- 
Companies. siding. The reports of the companies were 


abstracted in our last issue. 

At the City and South London meeting, the chairman 
stated that the passing of the London Electric Railways Fares 
Act had enabled the business to approach a level of financial 
stability, and the receipts in the last three months of the year 
showed a 30 per cent. advance upon those of the first three 
months, but the number of passengers carried. fell by 14 per 
cent. The ditheulty of raising the £1,750,000 required for 
the reconstruction of the railway һай prevented апу progress 
in this direction, but the directors hoped to commence the 
work when funds were available on reasonable terms. The 
principles of grouping outlined by the Minister of Transport 
possessed many obvious advantages, and would be acceptable 
to the group. The positions of main line railways and the 
London lines were very different, however. The former were 
extensive and fully developed, whereas the underground rail- 
ways were still unfinished, and required much more capital for 
their completion. With a probable decline in working costs 
the position of the companies would improve considerably in 
the near future. 

The chairman explained at the meeting of the shareholders 
of the Metropolitan District Railway that the company was 
one of those taken over by the Government at the beginning 
of the war. One of the terms of control was that the net 
revenue of 19013 should be guaranteed to the company. When 
the common fund of the group was set up in 1915 this 
rrrangement was modified. The increased fares were allowed 
on the understanding that the special arrangement of 1915 
was cancelled. This was found impracticable, and it was 
agreed, therefore, that the railway should be freed from 
Government control: this decision had been justified by the, 
improved condition brought about by the increase in fares. 
The receipts of the four railways had increased by 23. per 
cent. during the last quarter, as compared with the first 
three months of the vear, although the number of passengers 
carried. had fallen be 10 per cent. Speaking of future de- 
velonments, Tord Ashfield said that the construction of a 
Hampstead and Edgware line through Hendon to Calders 
Green was being considered; Parliamentary powers had been 


received for this work. This line should be proceeded with 
immediately, ав it would prove a very remunerative under- 
taking. ‘The speaker looked for useful developments from 
the negotiations taking place between the authorities con- 
cerned with the London traffic problem; if a successful out- 
come could be arrived at the result would be simplification 
and improvement. Lord Ashfield told the shareholders of the 
Central London Railway Co. that their undertaking had bene- 
fited most from the increase in fares, the increase as between 
the first and last quarters of the vear having been 35 per 
cent.; this was partly due to a small increase in the tratie. 
The traffic upon the new Shepherd's Busb-Ealing extension 
was at present unsatisfactory, but hopes of improvement were 
entertained by the directors. The chief obstacle to its growth 
was that main line fares were being charged. The G.W.R. 
Co. was contemplating the provision of two additional stations 
on this extension at Old Oak Common and Twyford; these 
should materially increase the number of passengers carried. 
Referring to future developments, the speaker said that Par- 
liament had sanctioned the construction of a connecting line 
with the London and South Western Railway at a point near 
that company’s station at Shepherd’s Bush. This would 
provide a through run to Richmond. Although this work 
would be carried out at the earliest. possible moment, the 
present financial stringency prevented an immediate com- 
mencement. 

At the meeting of the London Electric Railway Co., Lord 
Ashfield said that the position had taken a turn for the worse 
during the present year, two members of the group having 
incurred a deficit. The result of this had been that the 
common fund had had a distributable amount of £354,492, as 
compared with £496,487 in the previous year. This was due 
to the delay in sanctioning the increases which were finally 
put into force in September last. Since that date, however, 
the receipts had advanced by 27 per cent., comparing the 
first and last quarters, and the number of passengers had 
been reduced by only 12 per cent. The expenditure on capital 
account of £88404 was chiefly on account of joint rolling 
stock for the extension to Watford over the L. & N. W. Rail- 
wav, of the cost of which one-third was paid by the company. 
Capital commitments amounted to £182,500, chiefly due to the 
purchase of 40 new trailer cars for the Bakerloo section. and 
improvements to the lifts to expedite their working. Future 
works included the construction of a line linking up the 
Hampstead section with the City and South London Railway. 
This would cost about £1,142,000, but the present time was 
not propitious for the raising of this amount. Upon the 
whole, the chairman said he could not consider the vear 
under review as satisfactory, but he hoped to report a sub- 
stantial improvement at the next annual meeting. 


Tyneside Tramways & Tramroads Co.—At the half-yearlv 
meeting. held in Neweastle-on-Tyne on 15th inst., Mr. J. T. 
Merz said that the vear had been an exceptional one in many 
Ways, but especially in their business. In other concerns 
prices could be advanced to meet the needs of the moment, 
but they had to go to Parliament. before they could increase 
fares. Going to Parliament, however, meant a delay of кх 
months, which had a due effect on the balance sheet. How- 
ever, the next half-year should show a normal state of affairs 
in the business of the company. Owing to the coal strike 
in October the autunm races at Gosforth were abandoned: 
that meant a loss of revenue. The dividend was only 4 per 
cent., as against 5 per cent. for 1919, and 6 per cent. for 1915. 


City of London Electric Lighting Co., Ltd.— Dividend on 
the preference shares 6 per cent., being 1s. 2.4d. per £1 snare; 
on the ordinary shares 12 per cent., being 28. 4.8d. per £l 
share. On account of these dividends 7.2d. per preference 
share and 9d. per ordinary share was paid in September, 173). 
In addition, the directors recommend a bonus of 2 per cent. 
per ordinary share, being 4.5d. per £1 share, on account of the 
reduction of dividend for the vear 1916, leaving the reductions 
in 1917 and 1918 to be dealt with in the future. This bonus 
will also be subject to deduction of income tax. After pay- 
ment of the dividends and bonus less income tax, and providing 


for other appropriations, £23,000 will remain to be carried 
forward. 


Midland Electric Corporation for Power Distribution.— 
Final dividend at the rate of 6 per cent. on the ordinary shares. 
making 10 per cent. for the year; on the new ordinary at the 
rate of 10 per cent. Carried forward subject to E. P. D., £3645. 


Tramways, Light and Power Co.—Profit for 1920, £53,087 
plus £3,833 brought forward. After paying debenture charges 
and putting £5.000 to reserve, 6 per cent., less tax, is paid on 
the ordinary shares. 42.256 is carried forward. 

Paisley Tramways Co.—4After paving preference interest 


and putting £1,000) to preference sinking fund, £05,151 18 
carried forward. 


Mansfield and District Tramways Co., Ltd.—It is proposed 


to Increase the capital from £130,000. to £190,000 by the 
creation of 50,000 new ordinary shares of £1. 


Melbourne Electric Supply Co., Ltd.—Resolutions autho- 
rising the recent issue of 8 per cent. £5 preference shares were 
confirmed at a meeting held on Tuesday. 


a 
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Northampton Electric Light & Power Co., Ltd.— The 
business showed considerable expansion during 1920, and 
there was an increase in net profit. Units sold increased from 
6,589.108 to 7,646,577. The balance of the new 7 per cent. 
second debenture stock will be offered shortly. The capacity 
of the Hardingstone Junction generating station is to be in- 
creased; the engine and boiler houses will be enlarged, and 
orders for a 6,000-kW turbo-alternator, boilers, &c., have been 
placed. £12,360 has been put to depreciation (£1,360 allo- 
cated to motors, of which 4,607 h.p. are let out on hire). A 
battery suspense fund is being formed to spread the occasional 
heavy expenses for repairs over a longer period. After paying 
5 per cent. on the preference shares and 8 per cent. on the 
ordinary for the year, £1,900 is to be carried forward. 


County of London Electric Supply Co., Ltd.—F inal divi- 
dend on the ordinary shares for the past half-year at the 
rate of 11 per cent. per annum, less tax, making 8 per cent. 
for the year. 450, 000 to depreciation; £062,900 to general re- 
serve; £18,500 forward. 


Stock Exchange  Notices.—The following have been 
ordered to be officially quoted :— 

Erinoid.—265,278 shares of 5s. each, fully paid, Nos. 700,001 
to 965.278. 

Melbourne Electric Supply Со.— 496, 365 consolidated ordi- 
nary stock. 

Dealings in the following have been specially allowed by 
tha Committee, and the shares are now included with those 
in which special settlements have already been granted: — 

Major & Co.—79,510 8 per cent. participating preferred ordi- 
nary shares of £1 each, fully paid, Nos. 1 to 79,510; and 
20,000 ordinary shares of £1 each, fully paid, Nos. 1 to 20,000 
(issued to deferred ordinary shareholders). 


Smithfield Markets Electric Supply Co., Ltd.—Gross profit 
for 1930 £9,262, against 46.588 in 1919; net profit £8,718, 
against £5,464 in 1919. 43,500 to depreciation; £800 to de- 
benture stock redemption fund. After including the balance 
at credit of profit and loss account at end of 1919, £5,748 
remains. A dividend of 5 per cent. per annum on the ordinary 
shares requires 43.000; to reserve £2,000; carried forward 
£748. The removal of official control of the markets in July, 
193), re-established normal conditions during the second half 
of the year, resulting in a satisfactory increase in output. 


Rushden & District Electric Supply Co., Ltd.—Connec- 
tions greatly increased during 1920; consumers (chiefly for 
lighting) grew from 223 to 308, but owing to the depression 
in trade during the last six months, the output of electricity 
has remained stationury. When trade revives considerable 
expansion is expected. Maximum load, 365 kW; units sold, 
584.22). £1,075 to depreciation, £100 written off preliminary 
expenses; final dividend 4 per cent., making 6j per cent. 
for 1930. £316 forward. 


Tullamore Electric Light & Power Co., Ltd.— At a gene- 
ril meeting of this company, Mr. P. J. Egan presiding, the 
directors reported that 11,835 £1 shares had been issued for 
cash—5s. per share, payable on application; that the purchase 
of dynamo and engine, consulting engineer's fees, absorbed 
£1,950, and purchase of power house £175; and that prelimin- 
ary expenses were estimated at £500. Mr. Kelly (secretary) 
sud the machinery would be installed by March, and all should 
be in readiness for lighting the town in October next. 


Liverpool Overhead Railway Co.—Gross revenue receipts 
for 1920 £299,130; working expenses, including appropriation 
to reserve, £199,881; leaving £29,248, plus £6,015 brought 
forward. Debenture interest £6,755; dividends for the year 
о per cent. on the preference shares and З per cent, on the 
ordinary; 45.577 forward. Passengers carried: 1920, 
21,020,839; 1919, 22,440,103. 

Charing Cross, West End & City Electricity Supply Co., 
Ltd.—Dividend on the ordinary share capital of the West 
End undertakings for the half-year ended December 31st, 
1920, at the rate of 5s. 6d. per share, making, with the 
interim dividend already distributed, 8 per cent. for the 
year 1920, 


Bournemouth & Poole Electricity Supply Co., Ltd.— Final 


. dividend on the ordinary shares at the rate of 7 per cent. 


per annum, less tax, making 6 per cent. for 1929. 

Chelsea Electricity Supply Co., Ltd.—Dividend of 7 per 
cent. for the half-year, making 6 per cent. for the year; 
£17312 to depreciation; £2,178 written off cost of extinction 
of founders’ shares; 42,925 written off investments; 42.429 
carried forward.“ 

Traction & Power Securities Co.— Net revenue for 1920 
£33,819, plus £10,932 brought forward. Dividend fs. 6d. 
per share, free of tax, carrying forward £12,722 subject to 
corporation tax. 

Kensington & Knightsbridge Electric Lighting Co., Ltd. 
Dividend of 5 per cent. on the ordinary shares for the 
ast half-year, making 9 per cent. for. the year. 

,,India.—Ahmedabad Electricity Co., Ltd.—Fourth divi- 
end for the year ended September 30th, 1920, at the rate of 

О per cent, per annum.—Indian Tertile Journal. 

National Boiler & General Insurance Co., Ltd.—Dividend 


of 18s. per share, less tax, for 1920. To investment reserve 
#6,841; carried forward 49,949. 


— 


` STOGKS AND SHARES, 


TUESDAY EVENING. 
Tue electricity supply companies are certainly doing well in 
regard to their dividend announcements. Up to the time of 
Writing, increases have been declared by the City of London, 
Chelsea, Churing Cross, Kensington, Metropolitan, and South 
Metropolitan companies. There may be others to come. In 
no case has the 1919 dividend been diminished. This is a per- 
formance which cannot fail to be observed when trade con- 
ditions become more normal and investors are looking round 
for opportunities to place their money in commercial under- 
takings offering prospects of steudy improvement. It 1s inter- 
esting to compare the results of the past three years as 


follows :— 

1920 1919 1918 

p. C. P. c. p.c. 
Charing Cross 5s ve А. 8 7 4 
Chelsea T€ i m 2 6 4 5 
County as e b P 8 5 7 
Kensington and Knightsbridge ... 9 7 6 
London M E ass 21 24 nil 
Metropolitan 3s T 7 6 5 
St. James’s ... eee us "ED 12 10 
South Metropolitan кы aoe 8 6 6 
Westminster m ее . 10 10 8 


The City of London dividend makes 14 per cent. altogether, 
as against 13 per cent., in all. a year ago. 

Prices are harder. Westminsters have advanced to 54 and 
Metropolitans to З. County preference are 58. higher at 81. 
The rest are firm at the quoted figures. Sir Eric Geddes stated 
in the House of Commons on Monday that the Ministry of 
Transport had received many applications from supply com- 
panies for permission to put up the price of electricity. Sir 
Eric was guarded in his remarks, but apparently tbe appli- 
cants have not been sent empty away ш all cases. 

In spite of the firmness in the market for supply shares, a 
fairly general decline has taken place in the list of prices in 
the shares of manufacturing companies. Amongst those which 
have fallen this week are English Electric 13s., Electric Con- 
structions 13/16, General Electrics 1 3/16, Siemens 195. 44d., 
the new at 188. 3d., Metropolitan-Vickers ordinary los. 14d., 
and Edisons at 105. The disappointment felt in connection 
with the Edison dividend is reflected in apprehensions that 
other manufacturing companies may not be able to keep up 
their previous distributions, and having regard to the tightness 
of money, it is not unreasonable to regard such fears as justi- 
fiable. People are afraid to buy anything of the manufactur- 
ing type of share at the present time, and therefore when 
there 1s any slight pressure to sell, prices have to give way, 
because there is no support to back them. Callender’s 64 per 
cent. preference, however, are in request, the price being better 
at 17s. bd.; the 74 per cent. preference hardened to 19s. 3d. 

The Home Railway market has again been very flat, with 
substantial falls in. debenture, preference, guaranteed, leased 
lines, and other prior-charge securities, There seems to 
be no stopping the fall in this particular market, a 
fall started by the Colwyn report and accelerated. by 
the growing nervousness felt as to the Government's 
readiness to discharge its obligation to hand back the 
railways next August in as good a condition as they 
were taken over from the companies upon the outbreak of war. 
The Undergrounds are exceptional in the list of ordinary stocks 
as showing a fair amount of strength, speeches at the various 
meetings of the Underground companies last week serving to 
maintam prices, although here also there has been some little 
reaction from the best. Underground incomes are 2 points 
higher at 703. District 4 per cent. debenture has fallen to 523, 
and the company’s 4 per cent. debenture of 1902-8 is weaker 
at 52. 

It may be remarked parenthetically that a firm of outside 
brokers is sending out circulars offering Contingent Certificates 
of the Underground Electric Railways of London at ls. 3d. 
each net. The firm are prepared to sell the shares for cash 
outright or on the instalment principle. Curiosity may won- 
der where the certificates are coming from to supply the 
demand, but as they are obtainable in the Stock Exchange at 
about sevenpence apiece, it is not difficult to understand the 
source of supply. 

Cable stocks show little disposition to halt in their steady 
upward march. This week, rises are marked in Western Tele- 
graphs at 164 and Eastern Extensions 158. Eastern ordinary 
has been 162, but reverted to 1604, while Great Northerns are 
ài down at 214. Indo-Europeans, which for some time past 
has been quoted at the extraordinarily wide margin of 25—35, 
changed hands the other day at 26 and 264. Holders of stocks 
in the Eastern group of companies are being exhorted in some 
quarters to watch with close attention the developments in 
connection with. the Great Northern and Indo-European com- 
panies, since as soon as these two pet going in full swing again, 
they may prove formidable competitors to the Eastern and its 
assoclated companies. Under ordinary trade conditions, how- 
ever, there 1s plenty of room and plenty of traffic for them all. 
Anglo-American preferred at 814 is a point lower. Orientals 
weakened to 2 3/16, and Marconi's are heavy at lf. while 
Radios of both classes are a trifle down at 8s. 3d. for the 
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common and IIS. 3d. for the preferred. There is nothing 
doing, however, in any of the Marconi shares, and the dullness 
of the market is due to the indifference shown by those who 
commonly support Marconi's when prices are depressed. 

British Columbia deferred. has gone back 3 points to 451, 
with business marked as low as 474. Considering the high 
vield offered by the stock, it is difficult to account for the flat— 
ness in tlie price Financial affairs in the Dominion, however, 
seem to be none too happy, according to the private letters, 
and the tightness of monetary conditions 15 as noticeable there 
as it is on this side of the Atlantic. Mexican issues have gone 
back. the principal fall this week being one of 3] points in 
Mexican Light & Power preferred shares. | Anglo-Argentine 
Tramways second preference gave way to 36, the 5 per cent. 
debenture stock, however, advancing to 604, the stock being 
steadily absorbed by the smaller investor. British Electric 
Traction 5 per cent. debenture is harder at 61. 


The rubber market is virtually dead. The various panaceas 


nn forward to assist the price of the raw produce make no 


jead way against the apathy of raw rubber buyers; and, until 
a change occurs in business conditions in America, it is not 
likely that the price of rubber will make any materiai hn- 
provement. The weakness of armament shares was arrested by 
a slight recovery in Vickers, which assisted Armstrongs and 
other members of the group, but the market in the shares as 
a whole does not appear to have much staying power, and the 
recovery was partially. lost. It is well; however, to keep in 
mind the fact that E.P.D. comes off before long, and that the 
payments which have been made by industrial companies on 
account of this tax constitute a kind of hidden reserve that 
will be of assistance to some of the companies most heavily hit. 


SHARE LIST OF ELEOTRIOAL COMPANIES. 
Homs ErLBorRiciTY COMPARINS. 
Dividend Price 


— . Feb. 22, Yield 
1918. 1919. 1991, Rise or fall. p. o. 
Brompton gra nett " ee ee 8 13 5i = 210 4 4 
Charing Cross Ordinary .. eœ 4 7 4 — 10 0 0 
do. do. do. «4$ Pret. oe 4 4) a = 8 8 8 

Chelsea А ee ee ee ee 8 4 — 9 10 6 

Cit of London eec ee Фе 8 10 24/8 — B 6 4 

Jo. do. 6 percent, Pref... 6 6 16 = 617 3 
County of London 1 8 70 — 10 18 4 
do. do. 6 percent, Pref, 6 6 Ё * i 418 
Kensington Ordinary oo оо 6 1 — 1111! 4 
London Electrio ee ee ee Nil ri -— 10 0 0 
do. do. ò per cent. Pref. . 6 — їп 13 2 
Metropolitan ee ee ee ee 6 6 B + à 11 18 4 
do. 44 per cent. Pref. .. 4 4 9,9 ~ 815 8 

81, James and Pall Mall. ee 10 12 — 919 0 
Bouth London „ә ө» б 6 — 9 910 
South Metropolitan Pref...  . 1 1 15/9 — 10 8 8 
Westminster Ordinary .. о 8 10 t1 + 910 6 

TRLEGRAPHS лир TELSPHONES. 
Anglo-Am. Tel. Pret. oo „ 8 6 88 -1 798 
do. Det. ee eo 88/6 la 169 — 9 6 6 
Chile Telephone ee 8 6 =» * 6 8 

Cuba Bub. Ord. өө ee ee 1 61 = 10 15 4 
Eastern Extension 10 10 158 +1 6 8 0 
Eastern Tel. Ord. ee ee ee 8 10 16) — *$ 4 5 
Globe Tel, and T. Ord, es ee 8 10 15 — *6 8 0 

do. do. Pref. ee ee 6 6 9 = 618 4 
Great Northern Tel. «„ 22 N 21} — { 10 2 4 
Indo-European as ee ee 18 10 80 =æ u6 8 
Maroon! e 50 o% oe. 25 96 ij — 

Oriental Telephone Ord. e — .. 10 12 274 — 6 9 7 

United R. Plate Tel. “ os B В ei = 6 8 0 

West India and Panama ee МЗ Nil ? — Nil 

Western Telegraph. ee „ B 10 lee + e 5 0 

Hoxm Rans, 

Centra! London Ord. Assented .. 4 4 205 = 9 4 0 

Metropolitan .. EM eo 77 d M 0 — 1 6 4 
do. District oe ee Nil 11 15 — Nil 

Underground Electric Ordinary Nil Nil 2 +3 Nil 

о. do. “A” ee Nil Nil 5/6 — Nil 
do. do. Income .. 5 4 13 +2 216 9 
| Forgien Trams, &c. 
Anglo-Arg. Trams, First Pref. .. Nil А 98 - 109 6 
do. do. and Pref. eo Nil 84 - à Nil 

do. do. 6% Deb. .. 5 5 604 +1 8 8 0 
Brazil Tractions  .. <ó . Nl Nil 83 — Nil 
British Columbia Elec. Rly. Píce., 5 6 56 — . 818 6 

du. do. Preferred A 6 РАЛ *8 16 0 
до. do. Deferred Ni 8 48 — 8 *12 17 8 
do. do. Deb. © 4} 4 57 +2 110 0 
Mexico Trams5 percent. Bonds., Nil il 4 - 2 Nil 
do, 6 per cent. Bonds. Nil Nil 21 = Nil 
Mexican Light Common ., „ Nil Nil 12А Nil 
do. Pref. ee ee Nil Nil 13 —83 Nil 
MANUFACTURING COMPANIES, 

Baboock & Wilcox ..  .. 15 16 21 = "6 13 8 
British Aluminium Ord, ee . 10 10 17/- — 34, 1115 4 
British Insulated Ord, ee ee 124 15 1 — 9 6 10 
Callenders  .. zs ee we 25 15 1 = 1018 3 

T Pref, ee ee ee 64 64 17/6 =» 1 8 1 
Castner. Kellner Р T „ 20 17 2i - 719 9 
Crompton Ord. oe m ee 10 10 13,9 = i411 0 
Edison-Bwan ex se ee 10 10 10. — d. = 

do. do. б percent. Deb. 5 5 70 = 7 210 
Electric Construction d ee 10 10 } d 19 5 2 
Enghsh Electrice se o s — 8 18]. — 10 19 3 

Do, Pref, 24 e — 6 11/- == 811 6 
Gen. Elec. Pref,  .. és ee 64 6 18/6 — 12 5 

do. Ord. эе ee ee 10 10 1... — A 8 B 6 
130 a be 1 oe ee ве 6 15 14 — 10 5 0 

O. Ole ee өө eo 8 — 

India - Rubber. oe ee rm; 100 105 ł = 18 б 
Met.-Vickers Pref, ee өө ee == 8 114 гач 8 16 4 
Biemens Ord... ве өө ee 10 10 84 ~ * *10 6 2 
Telegraph Con. oe өө oo 20 20 214 E 


* Dividends paid tree of Income Tar, 


Mc 


.MARKET QUOTATIONS, . 


Ir should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general , 
and they may vary according to quantities and other circumstanoer, 


Tuesday, February 22nd. 


a Acid, Oxallo ... „ „% о por lb. ul 8d. dec. 
a Ammoniac Bal xd e.. „ per ton 810) £ O dec, 
a Ammonia, Muriate (large orystal) е £78 £8 dec. 
а Bisulphide of Carbon 


ove еее 99 


© Вогах ove eee эзе T vee 99 
a Copper Sulphate . 


eee eee os £85 £3 dec. 
a Potash, Chlorate . m .. per lb. 7d. 4d. deo, 
a 97 Perchlorate aes ecc [1] 10d. 2d. dec. 
& Shellac see ere eee eee ecc per owt. 416 108 дес. 
а Sulphate of Magnesia $22 „ per ton 216 £2 dec 
a Sulphur, Bublimed Flowers „ " £22 £4 dee, 
а te Lump seo eee soo » £18 eee 
а Soda, Chlorate es 0. — Per lb. 444. Id. dec. 
а 99 Q stals эө» эге eee per ton ri TT 
a Sodium Bichromate, casks Der lb, M- 


METALS, &o. 


p Babbitt’s Metal Ingots eee soe per ton 895 to 4800 
с Brass (rolled metal 2” to 19" basis) per lb, À 


цо Ж 

e 91 Tubes (solid drawn)... ooo [T] M35 о 1,2] id. dec. 
с ?? Wire, basis eee eee ove 98 1/04 ase 
с Copper Tubes (solid drawn ide " 1/41 id. dec. 
c » Bars (best selected) .. рег ton £130 &4 dec. 
c 1 Sheet eve ese ace eee 39 £120 £4 dec. 
c „ Rod. S а " #120 £4 dec. 
d \, (Electrolytic) Bars eee " 87 £2 ino. 
d T) [T] Bheets m » 8143 | ee 
d LT] " Wire Rods.. "n £93 £1 inc. 
d T T H.C. Wire. per lb. 1/04 id. inc. 
f Bibonite Rod ose eee ove eee ” 8/6 ace 
f » se Bheet Im ovo ove 9$ 2 өзө 
п German Silver Wire eos an „ 2/9 ee 
h Gutta-percha, fine eee eve eee 1 14/- to 16/- nee 
h India-rubber, Para fine ... " 1tàd. jd. dec. 
Iron Pig (Cleveland Warrants) ., per ton Nom. es 

$9 Wire, galv. Мо. 8, P. O. quai, n 450 TE 
g Lead, English Pig 888 өөө өөө FT) 0 65 / dee. 
g Mercury aoe эте II Gee esa per bot. £13 10 to £12 15 m 
e Mioa (in original cases) small .. per lb. : 
€ n " „ medium., „ 5/- to 10/- ; 
e JA Т „., large. " 12/6 to 25/- & up s 
p Phosphor Bronze, plain castings " 1/5 to 1/10 1d. dec. 
р 11 » rolled bars and rods " 2/4 to 2/7 Id. dec. 
p.» T rolled strip & sheet ” 9/4 to 2/8 1d. dec. 
d Silicium Bronze Wire d .. рег lb. 14 а 
г Steel, Magnet, in bars ... SM н 1/8 s: 
n Tin, Block (English) ., . per ton 4165 to £166 £8 inc. 
n Wire, Nos. 1 016 ... „„ per lb. 4/6 © 
p White Anti-friction Metals ., per ton 418 to 4900 n 

Quotations supplied by— 

e G. Boor & Oo. James & Shak ‚ 
c Thos. Bolton & Sons, Ltd. { Батага Till & Оо, 
d Frederick Smith & Co, i Bolling & Lowe. { 
e F. Wiggins & Sons. | Richard Johnson & Nephew, Lad 
f India-Rubber, Gutta-Percha and п P. Ormiston & Sons, 

Telegraph Works Co., Lid. р 


r W. F. Dennis & Go, _ 


Mersey Railway Co.— The report for 1920 states that the 
total amount available. for payment of interest is £45,515, 
Which has been applied as follows: Interest on new first 
perpetual debenture stock £26,775, interest at 4 per cent. 
on the 1866 debenture stock; 3 per cent. on the 1871; 3 per 
cent. on the 1552-3-5) stock; and 14 per cent. on the B” 
debenture stock; leaving £535 to carry forward. ‘The directors 
have applied to the Ministry of Transport for the exclusion 
of the railway from the Government grouping scheme. 

Tasmanian Zinc Works.—Press reports to hand show 
that it was decided to cease production on December 915% 
last at the Electrolytic Zine Co.'s works at Risdon (Тав- 
mania), but constructional work on the plant was to be con- 
tinued. Severe dislocation of trade and industry with the 
heavy fall in metal prices led the company to this decision. 


Clyde Valley Electrical Power.—Final dividend on the 
ordinary shares at the rate of 10 per cent. per аппиш for 
the half-year, making 74 per cent, for the year. For 1919 а 
dividend of 5 per cent. was paid. 

Chelsea Electricity Supply Co., Ltd.— Dividend of 7 per 


cent. per annum on the ordinary shares for the half-year, 
making 6 per cent. for the year. 


North London Railway Co.—Net receipts for 1920 
£160,234, against £105,143. in 1919. Dividend on con- 
solidated stock 5} per cent. 


Telegraph Construction & Maintenance Co., Ltd.—Fur- 
ther dividend of 74 per cent. announced. 


Mather & Platt, Ltd.—Total dividend on the ordinary 


M for 1920 at the rate of 10 per cent. per annum, free 
Ol tax. 


Crossley Bros., Ltd.—Final dividend on the preference 
shares is announced, but no further distribution on the 
ordinary, which received an interim dividend of 3 per cent. 
for the first half. £51,161 carried forward. 


-- THE- BROWN-BOVERI MERCURY. ARC. : 
RECTIFIER FOR LARGE OUTPUTS. - 


— — a ͥ — 


By К. I. MORRISON, A- Il. I. EE. 


(Concluded from page 219.) 
Short Circuits.—Though short circuits inside the rectifiers 
are now very rare, it is interesting to know of the difficulties 
that were experienced in this respect, ^c 


and the steps taken to eliminate them. 
It was at first found that.there was the 
liability of short circuits occurring if the 
pressure was raised above 220 volts, and 
for some time all the efforts that were 
made to ovcrcome this tendency proved 
futile. However, after careful and pro- 
longed investigation a design was gradu- 
ally evolved in which it has been proved 
by years of experience that the risk of 
short circuits 15 almost negligible. . The 
main causes that were found to be re- 
sponsible for these occurrences  were— 
condensed mercury running down the 
surface of the anodes, the effect of ultra 
violet rays, contact between the anodes 
and the negative flame already referred 
to, insufficient. vacuum, and continuous 
abnormal overloading.* 

The effects of the first three have been 
во far eliminated that the possibility of 
anything of. this nature occurring 18 no 
more than what, might be expected in any 
other form of electrical plant. The 
fourth point—insufficient — vacuum-—has 


been largely met by the provision of a 


very satisfactory tvpe of air pump which 


"See B.B.C. Review, No. 6, 1919. 
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ensures that the user. is fully safeguarded in this. respect. 
“Furthermore, it is to his interest fo keep the- vacuuin at a 
“higher. level because - not only dbés it- Improve the overload 


capacity of the rectifier, but it reduces the drop in the are, 


and hence improves the etficiency.- 


Dealing now with continuous abnormal overloading—the 


extent to which one can go is- governed by the limiting 
temperature permissible at the anodes, in the same manner 
‘that temperature rise fixes the overload capacity of any type 


of machine. 


Type G looo amps, 


Fia. 10.—SECTION AND PLAN 
| or 300-A RECTIFIER. 
| Гіс. 11.—SECTION AND PLAN OF 
000 AND LOOO-A RECTIFIER. | 
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If the temperature of. the anodes were allowed to 


— 


TypeG 6 800. p. 


exceed the safe working limit, the valve 
action would cease. The current would 
then flow in both directions, this con- 
stituting a short circuit. In practice, 
such contingencies are fully covered by 
the provision of suitable: protective gear. 

Bating.— From what has already béen 
said it will have been gathered that the 
rating of a rectifier must be governed 
by the current-carrying capacity of its 
anodes, and it is on this basis that three 
sizes have been standardised for dealing 
with 300, 600, and 1,000 amperes normal 
continuous rating (fig. 9). The same 
design can be used for any pressure up 
to 750 volts, and with small modifica- 
tions up to 1,500 volts, while tests in- 
dicate that 3,000 or even 5,000 volts is 
not impossible with perfect safety—in 
fact the problem is much easier of solu- - 
tion with the rectifier than with the ~ 
rotary converter 

With these higher pressures it is 
necessary to reduce. the current rating 


somewhat, and to space the ` anodes 


rather further apart. The reason for 
the current being reduced is not very 
definitely known, for though a greater 
pressure drop in the аге has to be con- 
tended with, due to increasing the dis- 
tance between the anodes, vet it is be- 
neved that the physical features of the 
are play a more important part than is 
at first apparent. It will be realised 
that the potential difference between 
opposing anodes may be nearly double 
the working pressure, and as this is in- 
creased, the tendeney to“ back firing.” 
as it is called, is also increased, and 
means must be adopted to keep such 
tendencies within limits. This " back 
firing " is probably due to the over- 
crowding of the molecules when exces- 
sive currents are hamlled. As the poten- 
tial difference is increased, a point mav 
be reached when some of the unionised 
gas particles are driven from their path 
and come near enough to the opposing 
anodes to be attracted to the positive 
ions coming from that anode. The re- 
sultinys impact splits up the particles, 
and if the newly formed positive iens 
take the wrong path and, come into 
contact with the opposing anode, 
cathode spots will be started on that 
anode. "These spots will throw out elec- 
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trons which split up the neutral particles in the vicinity of the 


anode, thus creating fresh positive ions which travel back to 
the anode and increase the size of the cathode spots. This pro- 
cess would continue until the valve opened and a short-circuit 
would ensue. The simplest way of avoiding such occurrences 
is to reduce the current rating of the anodes as well as spacing 
them somewhat further apart. 

There is practically no limit to the output that can be 
dealt with by rectifiers by operating two or more cylinders 


L- Transforma e. 
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Fig. 12.—DiadRAM or CONNECTIONS. 


in parallel, with a common transformer or a transformer for 
each cylinder as the conditions dictate. 

Fig. 10 shows a section through a Brown, Boveri rectifier 
with a normal rating of 300 amperes. The arc operates in 
the large lower chamber a between the main anodes c, of 
which there are six, and the cathode p, while the ascending 
vapour 1з condensed in the narrow upper cylinder в. Cooling 
is provided by water circulating through the jacketing round 
both sections of the rectifier as well as through the cathode 
base and the anode plate, which is the hottest part of the 
rectifier. Ordinary town water is invariably suitable, the 
quantity required being very small, but if there is any doubt 
as to its purity it is advisable to utilise a separate recooling 
system consisting of a number of radiator coolers through 
which the water is circulated, either on the thermo-siphon 
principle or by means of a j-h.p. centrifugal pump. If, how- 
ever, one pole of the system is earthed or the pressure exceeds 
600 volts, the recooling arrangement must in any case be 
provided to eliminate as far as possible the effects of elec- 
trolysis. 

.lhe main anodes are completely encased by specially de- 
signed leading-in insulators and steel arc guides. The arc 
is thus confined to a well-defined path, and the possibility of 
direct short-circuits across the intervening space between the 
anodes is eliminated. These arc guides terminate in a cylin- 
drical steel dish placed immediately above the cathode. The 
anodes, which are of special close-grained iron, are rounded 
and highly polished to remove all ridges or particles of metal 
from the surface, as irregularities of this nature would tend 
to prone short circuits. 

e larger rectifiers for dealing with 600 and 1,000 a 
are depicted in fig. 11. The design is generally ЫШ iG 


that already described except that the main anodes are water 


cooled by means of the radiator coolers н. With the smaller 
cylinders the heat generated at the anodes can quite easily 
be dissipated through the leading-in insulators to the water 
cooled anode plate, and by radiation to the interior of the 
cylinders. 

The arc is started by the ignition anode J which is con- 
nected to the iron core of the solenoid L by a long rod passing 
down the centre of the cylinder. The ignition current is 
provided by a small 110-volt converter. The connections are 
so arranged that, when the ignition push button switch is 
closed, the solenoid is energised and the ignition anode, which 
is normally about 10 mm. above the surface of the mercury, 
is drawn down against the pressure of a spring until it 
touches the mercury. The current then flows through the 
rod to the mercury—thereby short-circuiting the solenoid coil, 
thus allowing the spring to push the core upwards, which 
again separates the ignition anode from the mercury. A 
small arc is started at the point of rupture, and within a 
second or so sufficient vapour is formed to start the main 
arc, working. The whole operation is extremely simple, and 
rectifiers that are in continual use can often be started up 
and paralleled on to the bus bars within a few seconds. 

Parallel Operation and Regulation.—Reference has already 
been made to rectifier units operating in parallel to obtam 
higher outputs than are afforded by single cylinders. To 
enable this to be done in cases where a single transformer 
supplies several units. six-phase anode reactance coils are 
placed in the anode circuits, these coils also serving to ensure 
correct parallel operation with converters of other types. By 
variously connecting the windings any desired inherent regula- 
tion can be given. In some instances each rectifier cylinder 
is provided with its own transforiner, and under such circum- 
stances anode coils can be generally dispensed with. 

The direct current voltage is controlled either by step-by-step 
regulation from the primary side of the transformer or by 
an induction regulator hand or automatically operated. The 
arrangement with the induction regulator is decidedly prefer- 
able for lighting supplies, as the voltage can be varied smoothly 
and to any extent, and when automatically controlled it is 
possible to leave the sub-station largely unattended, thus 
effecting a considerable saving in the matter of attendance. 
For the case of traction supplies, and where the question of 
regulation is not of primary importance, the rectifier can be 
given a shunt characteristic with a 4-5 per cent. rise of pres- 
sure with falling load, by the use ot & specially designed 
regulation reactance coil connected in the neutral of the main 


transformer. Ап equipment arranged in this manner is very 
simple and easily operated. 
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Ета. 13.—COMPARATIVE EFFICIENCIES OF RECTIFIERS, ROTARY 
CONVERTERS, AND MoToR-GENERATORS. 


A typical diagram of connections showing all the auxiliary 
gear usually employed is given in fig. 12, the details of which 
are self-explanatory. 

Excitation —When working at low loads of about one-fifth 
normal load and below the arc has a tendency to become 
unstable, and would probably in many instances be extin- 
guished. To obviate this, separate excitation in the form 
of a small auxiliary arc is provided. This arc is fed by 8 
single-phase exciting transformer connected through a choker 
and resistance to the two small anodes а seen in fig. II. 
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With highly ешп loads such as traction, rolling mills, 

&c., the excitation is kept permanently in circuit; the con- 

sumption represented is less than 4 kW per cylinder. 
Vacuum.—One of the most important items of auxiliary 


gear provided with large rectifiers is the vacuum pump set . 


for maintaining the high degree of vacuum essential to satis- 
factory operation. The vacuum required under normal con- 
ditions is about 0.01 mm. Hg. The drop in the arc, and 
hence the efficiency, is directly proportional to the vacuum 
which reaches a very high figure (in some cases as much as 
0.005 mm. Hg) after the plants have been in operation for 
some time. ese conditions are brought about by a highly 
efficient two-stage mercury air pump consuming about 1 kW 


when in use. The vacuum is measured by a very accurate 


and reliable form of gauge which is calibrated to give direct 
readings of the vacuum. With this gauge distinct readings 
of pressure differences as small as 1X10-* mm. Hg. can be 
made. The gauge is mounted in an iron pillar to prevent 


better vacuum that would obtain. In this respect it might 
be said that the value of a rectifier appreciates instead of de- 
preciating as with other converters. | 

For the higher traction voltages of 1,500 and upwards now 


coming into use, very high over-all rectifier efficiencies can 


be given. A curve for a 1,500-kW unit at this pressure is 
also indicated. In general the power factor varies between 
90 and 97 per cent. | 

General.—In many respects the mercury arc rectifier is 
decidedly superior to all other forms of converting plant. In 
the matter of efficiency there is no question of its superiority. 
except perhaps at low direct current pressures. It is entirely 
reliable in operation under all conditions, and requires no 
highly skilled attention. In this connection it might be said 
that automatic operation by remote control will probabiy be 
possible in the near future. 

As regards weight—it is less than half that of a rotary 
converter of the same output at 550 volts, while the floor 
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Ега. 14.—ТүрІСАГ, LAY-OUT or SINGLE-CYLINDER RECTIFIER, TRANSFORMER AND SWITCHGEAR. 


breakage. If desired, the rectifiers can be provided with 
electrical vacuum indicators, the voltmeter portion of which 
18 calibrated to give direct readings of the vacuum, and can 
е mounted in any convenient position, such as оп the 
switchboard. 

Efficiency and Power Factor.—It has already been shown 
that the efficiency of a rectifier remains constant at all loads. 
о obtain the over-all efficiency, however, account must be 
taken of the losses occurring in the main transformer and 
auxiliary gear. Curves have been plotted for various sizes of 
units in fig. 13, and for purposes of comparison those applic- 
able to rotary converters of equivalent output are also included. 
It will be seen that the over-all rectifier efficiencies remain 
practically steady down to nearly 1 load when the constant 
osses, such as the transformer iron loss. begin to be felt 
and the curves commence to fall. The results are, on the 
Whole, а good deal better than those obtained with the rotary 
Converter, and would improve in course of time, due to the 


space required is in general а good deal less. There are no 
running parts, and in consequence little or no wear, this 
particularly applying to the rectifiers themselves. Due to 
the anodes and mercury operating in a high vacuum no 
oxidisation occurs, and for spares the makers merely recom- 
mend stocking a few insulators and fuse elements. 

No converter is so capable of handling highly fluctuating: 
loads as the rectifier. It is insensible to short circuits of 
short duration, but prolonged ones must naturally be cleared 
by suitable protective gear. 

Frequency has no bearing on its output or operation, and 
has only to be taken account of in the design of the trans- 
former and auxiliary gear. It is thus possible to couple 
rectifiers in parallel when supplied with current at different 
frequencies. 

In operation the rectifier proper is noiseless, and sub-sta- 
tions can with impunity be erected in crowded areas without 
the locality being aware of the existence of converting plant 
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in their midst, To illustrate the possibilities in this respect 
it might be stated that one set at present on order will prob- 
ably placed in the basement immediately below the supply 
company's show-room. 

For high-pressure direct-current traction there is no doubt 
the rectifier will find an extensive field of application. Several 
sets have already been installed on the Continent for this 
class of work at 1,100 and 1,200 volts, and others are in 
prospect, while pressures up to 3,000 volts will eventually be 
dealt with. | 

The lay-out of rectifier plants is a very simple matter. In 
fig. 14 is depicted one for a small set to be installed in this 
country. It will be noticed that no special foundations are 
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Fia. 15.—Tor Harr or LARGE RECTIFIER (Anc CHAMBER 
REMOVED). 


provided, the only requirement in this respect being that 
the floor should be level and strong enough to ate the 
weight of the plant. In this respect alone, apart from all 
other considerations, the saving effected is quite appreciable, 
and when a new sub-station is required a much lighter design 
can be adopted than would be the case if a rotary converter 
was under consideration. 

Up to the end of 1920 the total number of rectifier sets 
either installed or on order was 134, the aggregate output of 
which is 53,000 kW. Having regard to the comparatively 
short time the Brown, Boveri rectifier has been commercially 
manufactured, the manner in which it has been taken up 
is very gratifying, especially when one considers the large 
amount of spade-work that had to be done. 

In conclusion, the author desires to express his thanks to 
Messrs. Brown, Boveri & Co., Ltd., and Power-Rectifiers. 
Ltd., for giving him the facilities and materials upon which 
this article has been based. 
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THE SEVERN BARRAGE SCHEME. 


On February 10th and llth a joint meeting was held in 
Birmingham of the Institutions or Civi, ENGINEERS, ELEC- 
TRICAL INGINEERS and MECHANICAL ENGINEERS to discuss the 
Severn Barrage scheme, and particularly the third interim 
report of the Water-power Resources Committee. 4 large 
gathering attended both meetings. The chair was occupied by 
Mr. J. D. Watson, M.Inst.C. E. (President of the Birmingham 
Association of the Institution of Civil Engineers), who was 
accompanied. by Mr. F. Forrest, MI I. E. E. (chairman of the 
South Midland Centre of the Institution of Electrical En- 
Kineers), and Sir Gerald Muntz (representing the Institution 
of Mechanical Engineers). In Introducing the subject, Mr. 
Watson said the Severn Barrage scheme had been thrust upon 
the public by a fanfare of trumpets in а manner suggesting 
political stage management: the subject was intensely interest- 
ing, the more so perhaps because it was fraught with many 
ditheulties. 

The discussion was opened by Mr. R. A. CHATTOCK 
M.I.E.E. (chief electrical engineer to the City of Birmingham). 
who summarised the particulars which had been published 
by the Ministry of Transport and the Water Power Resources 


Committee, and .then went on to discuss the financial possi- 


bilities of the scheme. The Ministry of Transport scheme 


mentioned one million h.p. with an average of half a million 
h.p. over a 10-hour day. The Water Power Resources Com- 
mittee mentioned an average of 260,000 kW over a 10-hour 
day, and he took the latter figure as a basis for calculation, 
The average efficiency of the Ministry of Transport scheme 
would be about 63 per cent. from the brake-horse-power on 
the barrage turbine shafts to the overhead transmission lines. 
Working back from this, it was obvious that the capacity 
of the generators at the barrage should be 476,000 kW. 
Taking this figure as a basis, he had estimated that the cost 
of the necessary electrical machinery would be £17,707,000. 
This was far too high; he therefore put forward a suggestion 
to use constant-current d.c. generators in place of constant- 
potential generators, and to run them in series on the Thury 
system. The average efticiency of this scheme would be 
about 62 per cent, from the barrage turbine shafts to the 
transmission lines, and the scheme would require a generator 
capacity at the barrage of 456,000 kW. ‘The cost of the 
electric plant, exclusive of foundations, buildings, &c., in 
this case, would be, he estimated, £11,998,000. Mr. Chattock 
also estimated that on the basis of electrical machinery only 
energy would cost on the Ministry of Transport scheme 0,5444. 
per unit, and on his suggested scheme 0.3694. per unit. It 
appeared probable that the cost of other sections of the work 
would be far heavier than the cost of the electrical equipment, 
and in order that the whole question might be properly gone 
into, he welcomed the suggestion of the Water Power Re- 
sources Committee that the Board of Trade should appoint 
a Special Committee of Inquiry to undertake the necessary 
investigations. 

Prof. F. C. Lea, D. Sc., M.Inst.C.E., discussed in detail 
with the aid of diagrams the complex tidal variations which 
occurred in the Severn, and described the geological features 
of the site. In his opinion, before decisions were made it 
was necessary that careful hydrographic surveys and records 
should be made, particular attention being given to the pro- 
blem of silting, and that the geology of the district should be 
carefully examined. Data were required concerning the daily 
and the 14-day variations of the tide, and if a reservoir was 
decided on, its proposed capacity should be considered in 
relation to both these tidal variations, which were by no 
means constant. The turbines should be capable of working 
efficiently at heads varying from 6 to 36 feet. The whole 
scheme was worthy of consideration, but in view of the large 
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capital expenditure which would be involved, and the pos 
sible cost of removing silt, and loss to vested interests, the 
scheme should be thoroughly examined before any policy was 
decided upon. 

Mr. J. W. Twixserrow, M.Inst.C.E., after outlining the 
history of tidal power utilisation, and particularly proposals 
relating to the Severn, described the scheme which he had sub- 
mitted to the W.P.R. Committee. Referring to the scheme 
Which had recently been published by the Ministry of Trans- 
port, he said that on February 24th, 1920, he and his colla- 
borators were advised by the chairman and secretary of the 
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Water Power Resources Committee that the Ministry of 
Transport, having seen their interim report, was asking to be 
supplied with a copy of their evidence; they also suggested 
that they should attend a conference with the committee and 
the Ministry of Transport. On February 28th they agreed to 
both suggestions. On March llth, 1920, they attended the 
conference, the Ministry of Transport being represented by 
Sir Philip Nash and Sir Alexander Gibb. Their projects were 
then explained, and another meeting with the Ministry's en- 
gineers was fixed for March 19th, 1920, at which their pro- 
posals were further explained. The meeting ended with a 
discussion of the next steps to be taken. Their opinion, as 
already explained to the Water Power Resources Committee, 
was that further claboration of designs and details was super- 
fluous in view of what they had already done, but that :— 

1. The geology of the Severn Tunnel and Beachley sites 
required careful expert investigation supplemented by borings 
or trial holes. 

2. Tidal gauges should be set up at both spots and con- 
tinuous records kept thenceforward. 

3. Samples of the water should be taken from all points 
of the estuary and at all states of the tides with a view to 
ascertaining the quantity of silt in suspension and its rate 
of deposition. Also that the probable action of the silt on 
the runners of the turbines should be investigated. 


blem. The dam could no doubt be utilised to-carry à road 
and railway across the river, but the economy of this seemed 
likely to be largely counterbalanced by the extra cost of con- 
structing a dam to serve the double purpose. He thought 
all would agree in deprecating the manner in which the 
scheme had been introduced to the publie by the Ministry of 
сагон without any engineering evidence of ite practic- 
ability. 

Mr. F. W. MacavLEY, M.Inst.C.E., referring to the proposed 
dam for the reservoir up the Wye valley, said that the proposed 
site was in a limestone formation. He did not think that 
any engineer would take the responsibility of impounding 
water, especially brackish water, on а limestone formation. 
Mr. Twinberrow had foreseen this, and had said that it was 
suggested to make the reservoir of the lined type; that was 
an infinitely more expensive method of construction. A very 
great amount of careful investigation was absolutely neces- 
sary before it could be said that the barrage und the reservoir 
were feasible. 

Mr. Е. Н. Стоосн, M. I. E. E., said that with the assumptions 
he had made, a rough estimate of the cost of machinery. 
switchgear, and transmission lines came to about £20,000,000, 
and he had assumed that the capital charges on this money 
should be taken as 15 per cent. (based on 15 years’ life), so 
that the annual capital charges would be £3,000,000, and if 


A Severn BARRAGE SCHEME or 1843. 


The idea of damming the Severn is at least a century old. About 1818 the Gioucester and Berkeley Canal Co., being unable to 
raise capital to complete the canal, requested the Government to advance the necessary funds. Telford was instructed to examine 
the scheme, and on the strength of his report the Government provided the money, appointing him as engineer to see that it was 
properly expended. There is a tradition that whilst he was engaged on this work he propowd to erect а barrage at Beachley; but 
no details have been left on record. About 1843 Mr. Fuljames, an architect and county surveyor, took up the matter, and prepared 
the water-colour drawing which, trinks to the courtesy of Mr. Cullis, engineer, Gloucester Dock Co., and Mr. Addenbrooke, we are 
enabled to reproduce; it will be seen that it comprises all the features of the latest proposals except, of course, the installation of 
turbines, Evidently the scheme was too expensive, for Mr. Fuljames applied to the Admiralty in 1845 for permission to carry a 
high-level bridge across the estuary at the same place; Mr. Walker, a lending civil engineer, reported on the scheme, and permis- 
sion was granted, but nothing came of it, Mr, Fuljames's petition and Mr. Walker's report have been found in the archives of the 


Institution of Civil Engincers. 


4: А geographical survey should be made of the highlands 

Within a large radius in order to establish beyond doubt 
Whether better sites for reservoirs existed than those they 
ad chosen near ‘Tintern, or not. 

9. The vested interests in the neighbourhood should be 
ascertained, and the probable effect on them of the altered 
regime of the river should be carefully investigated. 

6. The question of high-pressure generators and transfor- 
mers working in the particularly humid atmosphere of the 
estuary should receive attention. 

J. A fresh survey of the estuary should be made. 

Mr. H. P. Rases, M.Inst.C.E., said that as a civil engineer, 
who had for many years had occasion to study the tidal 
currents of the Bristol Channel, he could not too strongly 
emphasise the need for further investigation. About 14 years 
Were occupied in driving the Severn tunnel. when immense 
dieu ties were encountered owing to the great springs met 
НШ If it was only found economical to draw off the water 

own ta about half-tide level or ordnance datum. then the 
sliting-up of the estuary might become a very difficult pro- 


this was based on a continuous output throughout the 224 
hours of 150,000 kW the price per unit due to this capital 
charge would be 0.674. The civil engineering he had only 
guessed at, and put down the figure of 410,000, 000. Allowing 
a capital charge of 7} per cent., based on 50 years’ life, the 
cost per unit would be 0.174. for 150,000 kW load. and pro- 
portionately higher for smaller loads. The capital charges on 
the machinery, which formed the bigger figure, would remain 
approximately constant whatever the load, being proportionate 
to the amount of load developed, and if the machinery cost. 
as would seem to be the case in this scheme, was the greater 
cost, then it would seem possible, if the barrage were built. 
to develop. the more expensive part of the scheme gradually 
ds the demand warranted it, or as money. could. be obtained. 
In this respect the scheme differed froni тапу water-pow er 
schemes where the whole capital expenditure nust be in- 
curred before any power could be delivered. [n speaking of 
the technical side of the scheme: Mr. Clough referred to the 
tidal irregularities in the Severn. and sugvested that these 
might be due to а resonance " effect. It was important. 
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therefore, to inquire whether this effect would be materially 
mnditied by the barrage, as this might have an important 
beuring on the calculated performance of the machinery 
which it was proposed to install. 

The proceedings on the second evening of the discussion 
were opened by Mr. G. L. AbbENRROORKE, M. I. E. E. In deal- 
ing with the history of the Severn scheme, he said the public 
were chiefly acquainted with the project through the proposals 
which were blazoned forth at the end of last November by 
the Transport Ministry, and in a less degree, and within a 
much more restricted circle, by the third interim report on 
Tidal Power by the Water Power Resources Committee, which 
was dated December Ist, 1920, but was not actually issued 
until two or three weeks later. The committee was appointed 
by the Board of Trade on June 20th, 1918, and Sir John F. C. 
Snell was chairman. It was desirable to remark that Sir John 
Snell was appointed chairman in his private capacity, and 
had remained chairman in that capacity since. He was ap- 
pointed Chief Electricity Commissioner some six months later, 
but this was, so to speak, an accidental circumstance. ‘The 
сопе consisted. originally of about 15. members. Five 
members were added later when the Government decided to 
include the question of water supply, as well as power supply, 
within the terms of reference. Lhe first hearing before the 
committee was held on December oth, 1918. It was impossible 
to deal with all the evidence at one hearing, and the matter 
was adjourned until May 20th. 1919. ‘Lwo days later he and 
his colleagues received a letter from the secretary, stating 
that they had made out a prima facie case, but asking for 
certain further fundamental data to enable the committee to 
carry out independent calculations. A long series of corre- 
spondence and interviews with the secretary, and an interview 
with Prof. Gibson, extending over some months, followed this 
communication. On February 24th, 1920, they received а 
letter from Sir John Snell asking permission to place all their 
evidence at the disposal of the Transport Ministry. A Con- 
ference of the W.P.R. Committee and representatives of the 
Transport Ministry took place on March 11th, 1920, and was 
adjourned at Sir Alex. Gibb's suggestion to discuss matters 
further with him privately, the adjourned meeting taking 
place about a week later. Beyond the forwarding of a geolo- 
gical report, only two or three unofficial interviews took place 
between Mr. Addenbrooke and the Ministry of Transport 
during the next nine months, when, without a word of warn- 
ing, the Ministry launched the now familiar proposal in the 
newspapers. More could be said on this disagreeable part 
of the subject, and what he said be had said with reluctance, 
believing it in the interests of the engineering profession that 
the facts should, at any rate so far, be publicly known. He 
did not think it was wrong to assume that should such pro- 


cedure be repeated by Government. departments, the confidence 


of independent engineers in placing proposals before them. 
either on their own behalf or on that of clients, would receive 
a rude shock. On behalf of himself and his committee, Sir 
John Snell authorised The Hlectrician a short time since to 
state that neither he nor his committee had any part in those 
proceedings. He thought it was due to Sir John and to the 
cominittee to take this opportunity of publicly thanking them 
for the patience and care with which they had investigated 
the somewhat novel proposals which were put before them, 
and to point out to the engineering profession, what an 
advantage it would be if there were some private tribunal 
of a more permanent character, before which engineers could 
place proposals connected with public utilities before incurring 
the vast expense and uncertainty of putting the matter to 
the test by private Bill. After outlining the scheme and 
prving extracta from a report to hin by Prof. W. C. Unwin, 
Mr. Addenbrooke Sid that further inquiries, Parliamentary 
procedure, and the raising of the necessary finance, would 
almost certainly make it impossible that the first sod could 
be turned under four years. It would take at least another 
two years to get in the foundations of the barrage, and to get 
it up to a point. where the final specification of the exact 
method to be used for electric generation need be absolutely 
settled. While, therefore, practical methods were available 
now there were six vears at least in which these matters could 
receive. further consideration. 

Мг. N. B. Rosner, XI. I. E. E., dealt with the problem of 
transmission to Birmingham, a distance of approximately 70 
miles. Tf this could. be shown to be economical. then the 
remaining transmission lines certainly would be so, as they 
were all very much shorter. The problem was how best to 
transmit а maximum load of. 100,000. kW from the Severn 
barrage to the Birmingham district. On the question of 
cost, the advantage was heavily in favour of overhead trans- 
mission. The cost of a system of buried cables would he 
approximately four times that of an overhead system for the 
капе section of copper. He suggested that two double-circuit 
lines should start from the generating station and be carried 
either together or preferably at a distance of several miles 
apart to two separate sub-stations, at points convenient for 
feedings into the systems in and around Birmingham and 
district. Supply could be given to towns and large consumers 
en route. Each circuit would transmit 25.000 KW, or 30.000 
kW per tower line. The conductors would be spaced at 6-toot 
centres, three on either side of the tower. The towers would 
be steel structures approximately 65 feet high, and spaced 
ten to the mile or 525 feet apart. The clear height. of the 
lowest conductor above the ground would be about 22 feet. 


At intervals of 20 to 25 miles switchgear would be provided 
so that in the event of а breakdown occurring on one circuit, 
the other circuit could take the load until repairs had been 
effected in the faulty circuit. Ihere would also be changeover 
switchgear at both the generating and the receiving end. At 
present-day prices the advantage was with copper as against 
aluminium, and therefore а copper line had been assumed in 
his calculations. The load factor had been assumed to be 
40 per cent. The total cost of two transinission lines capable 
of transmitting. 100,000 KW a distance of 70 miles, and includ- 
ing two sub-stations with switchgear, step-down transformers, 
and induction regulators, he estimated at £1,000,000. Allowing 
interest at 7 per cent. and depreciation at 5 per cent., the 
capital charges amounted to £120,000. The units transmitted 
to Birmingham would amount to 350,400, 000 per annum, 
therefore the capital charges per unit would be 0.0514. The 
units lost in the transinission line would be 35,000,000; assum- 
Ing a generating cost of 4d. per unit, this amounted to 0.054. 
per unit. The total charges were, therefore, 0.131d. per unit, 
which had to be added to the assumed generating cost of 4d. 
per unit, making the price delivered into the Birmingham 
mains 0.6314. per unit. An addition of 0.164. per unit should 
be made to cover the cost of distribution and supply to local 
consumers; the selling price would, therefore, be 0.79 1d. per 
unit, or, say, C. Sd. per unit. As the present average price of 
electricity sold in Birmingham and district was 2d. per unit, 
it would appear that from the figures given above the trans- 
mission of energy from the Severn barrage was justified. 

Prof. F. W. BunsTALL, M. A., M. Inst. C. E., dealt with the 
veneration of power from fuel, pointing out that it might be 
possible to generate power on a small scale at a cost very little 
higher than the wholesale production, and in that case any 
transmission system would involve not merely lost power but 
interest and depreciation. It was possible to obtain a h. p.“ 
hour from a Diesel motor for something under 0.4 lb. of 
Oil; taking oil at £10 per ton, that was 0.434. per b.h.p.-hour. 
With the Crossley cold-starting solid-injection engine it was 
possible to get a consumption of 0.425 lb. per b.h.p.-hour, or 
a fuel cost of 0.45d. The gas engine using a solid fuel was 
under à very serious cloud, but there was running in Belgium 
an engine of more than 6,000 h. p. in four cylinders, во that 
the problem was not impossible. Speaking generally, the 
suction producer would give а b.h.p.-hour for about 13,000 
B.th.u., or about 1 lb. of anthracite coal; at £3 per ton this 
represented à cost of 0.33d. He had during the past two 
years been making a considerable number of experiments in 
Which Messrs. Crossley Bros., of Manchester, had greatly 
assisted him, towards solving the problem of increased econo- 
my by regeneration—storing up the heat of the exhaust 
in a chamber, and passing through this chamber the incoming 
alr and steam to the producer, while the other half of the 
regenerator was being heated by fhe exhaust gases. Working 
in this manner he had been able to obtain a b.h.p.-hour for 
0.7 lb. of coal put into the producer, a result which he thought 
was unequalled in the development of the heat engine. It 
would be deplorable if enormous sums of money were ex- 
pended on schemes for the production of cheap power, and 
then it was discovered that still cheaper power could be 
obtained. 

Mr. W. Winter, M. Inst. C. E., said that something was to be 
said in favour of constructing a road and railway viaduct first. 
The amount of water run off through the shoots to generate 
a тахим of 1,000,000 h. p. would be very large, and would 
cause a swift current in the comparatively narrow channel; 
this would render navigation. very difficult and very deep 
lock yates would be needed. Possibly n short. ship canal 
round one end of the barrage would be necessary to avoid 
this current. He thought the scheme was on the whole very 
desirable, and if successful would afford a stimulus to industry 
and production. 

Mr. С. M. Saaw, M. I. E. E., said that at Worcester some 
25 vears ago the Corporation decided to harness the water of 
the Teme. Very great. things were expected of the scheme 
in its early days, but they only realised about one-tenth of 
what should have been obtained. Vested interests had pre 
vented the proper development of the water power. At Wor- 
cester the civil engineering cost might be put at 150 per cent. 
of the electrical section of the undertaking. The pumping 
station was to be situated some miles up the river. Wye: 
assuming that the barrage was at or near the confluence cf 
the Wye and the Severn, and the Wye was left in its present 
state, a vast quantity of water would have to be pumped. 
and he was inclined to think the result would be a reversal 
of the flow of the Wve at certain states of the tide. 

Mr. II. C. Youna, A. VI. I. E. E., deprecated the whole scheme 
on the ground that the estimated saving of 2 million tons o 
coal per annum did not justify the heavy capital expenditure 
involved in the Severn barrage; it was but a small fraction 
of the 264 million tons annually raised in this. country. 
the Government would offer a prize of £1,000,000 to anyone 
who could show how the over-all efficiency of. their coal con- 
sumption could be increased bv 2 per cent., it would be a 
much less costly expenditure than that proposed, and would 
result in a greater saving of coal. 

Prof. W. CRM, D. Se., XI. I. E. E., dealt with the subject 
from the point of view of the consumer. At Walkerburn on 
the Tweed there was a waterfall of 12 feet. which a certam 
firm had been using for about 60 vears past. Recently the 
scheme had been extended so as to provide for pumping te 
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water in the night hours a height of 1,000 feet to storage, in 
order to double the h.p. capacity of the installation. This 
had cost £100,000; and on this basis he arrived at an outlay 
of £50,000,000 instead of £40,000.000 as an estimate of the cost 
of the Severn barrage scheme. The interest and depreciation 
alone on such a large outlay would be very heavy, and the 
price per unit at which the energy could be sold was not 
much better than lid. per unit, under the best conditions. 
Was it necessary for the scheme to provide for such large 
storage as would enable the maximum power to be given 
day and night all the year round? It should be possible to 
make arrangements in the large centres of industry, and pos- 
sibly with large individual customers, to install storage 
batteries to give them such energy as they might require 
during the periods when they were not having the full direct 
load. and it might pay the Government to make allowances, 
or even pay for such storage batteries, rather than build 
enormous reservoirs. He did not think the Severn barrage 
would hold water. 

Мг. W. WILSON, M. Sc., A. M. I. E. E., speaking from experi- 
ence of successful hydro-electric schemes in distant parts, said 
he had not known а single hydraulic scheme to be a failure. 
The Severn scheme should be given their most favourable 
consideration from a national point of view. 

Mr. F. J. Morrett, B.A., M. I. E. E., said that if they were 
going to make an experiment, they should make it on a 
small seale. There were several tidal basins round the coast 
which could be used for the purpose. He instanced a piece 
of land, about 800 acres, which had been reclaimed by a seu 
wall; recently the sea had made a breach in the wall, which 
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could be used for the construction of an experimental power 
house. There was 700 b.h.p. available for four working 
periods of 24 hours each per day. The units developed per 
annum would be 150,000,000; the capital cost was £350,000. 
Taking interest and depreciation at 10 per cent., representing 
£35,000, and estimating that 120,000,000 units would be 
utilised, that would amount to a charge of about 0.7d. per unit, 
to which must be added transmission and distribution losses. 
Even with those additions, the energy could still be supplied at 
something like a penny per unit, and that in the South of 
England would be quite a moderate price. 

Dr. GisBERT КАРР said the suggestion had been put forward 
that the idea of a hydro-electric station should not be dis- 
missed merely on the ground of expense, but it was important 
in considering such a station to be clear in their minds of 
certain difficulties. He was, at first, much impressed with 
the idea put forward in favour of the Thury system, but on 
closer consideration he believed the system to be impossible. 

Mr. ADDENBROOKE, in replying on the discussion, said he 
would like to say that as designers they put the whole matter 
before the Water Power Resources Committee for investiga- 
tion. They had not said that the scheme was practicable or 
not, they had simply said that as far as their figures went the 
matter was worth inquiring into further. The report of the 
Water Power Resources Committee showed that practically it 
had taken that view. It was most unfortunate from many 
points of view that the Transport Ministry should have 
шша this sort of red herring across the trail in almost every 

irection. 


NEW ELECTRICAL DEVICES, FITTINGS AND PLANT. 


Readers are invited to submit particulars of new or improved devices and apparatus, which will be published 
| if considered of sufficient, interest. 


A New “Tricity " Oven. 


THE Внїтїзн ELECTRIC TRANSFORMER Co., Lro., 50, Oxford 
Street, W. 1, has recently added a new oven to its range 
of apparatus. This oven, which is made in two sizes, is 
illustrated in fig. 1. The construction is of sheet steel with 
cast-iron door, frame, front, sole plate, top, and feet. The 
oven is double-walled and lagged with slag wool. The loading 
of the smaller size is 1,500 watts, while that of the larger 
Is 2000 watts. The controls in the case of the 1,500-watt 


lig. 1.—A “ Friciry " OVEN. 


size consist of a switch controlling the two upper elements, 
a three-heat switch controlling the other four elements, and 
a Zed fuse all fixed on a cast-iron panel. In the larger 
size two three-heat switches and a fuse are fitted. 

The elements are of the firm's standard gilled ” type, and 
there are six in the smaller oven and eight in the other. 
Higher loadings can be supplied if required. 


A Universal Current Limiter. 


A universal current limiter, sold by Messrs. MARSHALL AND 
PLuwTREE, 20, High Holborn, W. C. 1, consists of a two-pole 
electro-magnet having а balanced centrally pivoted armature 
rocking between the poles. Should an excess current flow the 
armature lifts the flicker switch lever (which is normally 
detached from the armature), thus giving a quick make and 
break. This operation is repeated until the current in the 
lamp circuit falls to its contract value. 

Amongst the advantages claimed for the device (fig. 2) 
are: The same limiter can be used on either d.c. or a.c. 
creuit; the switch contacts being made of gold-silver alloy 
remain: clean in working for an indefinite period. This 
method dispenses with the use of mercury, which has been 


found to be very troublesome for this class of apparatus; the 
instrument can be set to operate at any current between 
.4 and 1 amp., the adjustment being spring controlled and 
regulated by means of a locking screw. The spring bein 
made of nickel silver is non-rusting ; the insulation 18 shellacke 


.mica, and every instrument is tested for insulation at 500 


volts pressure after manufacture; sealing is properly provided 


Fig. 2.—A UNIVERSAL CURRENT LIMITER. 


for at each cover screw, and the limiter is absolutely proof 
against outside tampering or unauthorised interference when 
once fixed; the limiter is very simple and accurate, quite 
sensitive, and will operate with a small load increment over 
the pre-determined value. 


Martin’s Feedwater Oil Gauge. 


It is often important to be able to ascertain the amount 
of oil entering a boiler with the feedwater. Whatever method 
is used for doing so, means should be provided whereby it 
would be possible at all times to check the efficiency of the 
system, and judge the result of any adjustment that might 
be made in the working arrangements. It was to meet the 
above-mentioned conditions that the simple gadget known 
as Martin's feedwater oil gauge was introduced whereby 
the amount of oil mixed up in the feedwater in the finelv- 
divided state that forms an emulsion can be accurately 
measured in a few seconds. The device consists of a glass 
tube with a closed bottom ef white porcelain; in the centre 
of the latter is а conspicuous black spot, and on the outside 
of the tube suitable graduations are engraved. when using the 
instrument the feedwater {о be tested is poured slowly into 
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the tube while tbe black spot is observed through the liquid; 
as soon as the spot is on the point of becoming invisible, when 
held in а good light, the height of the column of liquid is 
read off on the scale. This gives the number of grains to 
the gallon, or milligrams to the litre if the decimal scale is 
preferred. The gauges are made in three sizes: А indicates 
from 1 to 10 graine; with D," which is about double the 
length of A," quantities down to 0.5 grain can be read off, 
and by using size C" it is possible to detect as little as 
0.25 grain per gallon. The makers of the gauges are MESSRS. 
F. A. Putten & Co., of the Empire Works, Vauxhall, S.E. 11. 


The “ Baby Paragon Switch. 


Tur Miptaxp. Exvectric MaxvrFacTURING. Co., Lrp., Barford 
Street, Birmingham, has produced, at a very reasonable price, 
a small but strong and efficient 10-amp. switch. The 
Baby Paragon ” switch (fig. 3) is designed to take the place 
of tumbler switches where these are too weak to stand up 
to the work required of them. It is made on sound engineer- 
ing lines, each pole is mounted on a separate base of best 
English porcelain, and the blades are rigidly clamped over 


ig. 3.— Tun Basy PARAGON ” SWITCH. 


mica insulation on to a metal bar. This bar involves nu 
risk of distortion which is often found in fibre bars. A 
threaded detachable gland can be employed for conduit sys- 
tems or the switch can be used on ordinary“ flexible cir- 
cuits. An interlocking arrangement with a side handle 
prevents opening while the switch is in the on position. 
[з little switch will be found very useful on cooking, 
henting, and small power circuits. The M.E.M. Co. is 
bringing out a number of variations on this design, both 
Youble and. triple-pole with arrangements for fuses. 


The ‘ Lightning " Cooking Oven. 


Ten years ago. Mr. Napier Prentice invented the 


' diving- 


“bell type of oven, and proved its efliciency ; it has since been 
under continual observation, and has demonstrated. its relia- 
bility. We recently. inspegted the latest pattern, which, under 


T 


Vus 4. Tis 7 se OVEN, 
the mame of the лена ` 
Ette tide ab & 
obtained: Irom the nmianutacturers 


irs. LTI. 1 to 3. Shelzate Road, Battersea Rise, S. W. II. 


As shown iin fig. 4. the oven consists of a double-walled 
(With lagging between the walls), sus- 


sheet metal dome 


oven, bas been developed by 
ESGINEERING DENELOFMENT, LTM., and can һе 
| Messrs. ELLOIRICAL UTILI- 


pended from a pulley which.is carried by a standard attached 
to the metal base. a counterweight being provided so that 
the dome can be raised with ease. Inside the dome is the 
heating element, which consists of a simple spiral of resistance 
wire wound on a frame, as shown in fig. 5, the whole, with 
the switches, being attached to tbe dome, but readily remov- 
able. The connections аге made through a tlexible conductor, 
leading to a terminal box on the standard. A light frame- 
work attached to the base carries shelves for baking-dishes, 


Fic. 5.—FRAME AND HEATING ELEMENT. 


&c. This type of oven has the advantage that the heating 
element surrounds the food, and can be run red-hot; when 
the dome.is raised, the hot air remains inside it without 
much loss of heat; with three switches, five heats are obtam- 
able; there is little metal to heat up. во that the oven quickly 
attains a cooking temperature; and the efficiency is very high, 
as shown by tests which we reported in our issue of Septem- 
ber 19th, 1913, when Mr. W. II. Alabaster, in Melbourne. 
tested 13 types of oven, and found that an oven of this 
type reached the working temperature in five minutes, and 
was maintained at that temperature with 300 to 230 watts, 
whilst the majority of the ovens tested required 750 to 000 
watts to maintain the temperature. Hence it is chauned that 
this oven will effect a great economy. It is finished either 
with a spun aluminium or enamelled steel dome. 


А A New Voltmeter Switch. 

THE Park Royal EXGINEERING Works, Ib., of Cumber- 
land Avenue, Park Royal. London, N. W. 10, has put on 
the market a new voltmeter switeh which has distinctive and 
attractive features. Users of voltmeter switches know that 
the most common and most troublesome failures of these 
switches arise from imperfect contact due to dust or damp; 
to overcome these troubles the “Р.К.” switch. fig. 6, 18 


Kia. 6. l'. R. Voutrren SWITCH. 


totally enclosed in a steel case, with an external operating 
handle. The case is finished in black and nickel to match 
the P.R. instruments. and has a handsome appearance. 


operating handle has а pointer which comes to rest sharply 
The Switches are made in 
The con- 
insulation. thus en 
The movement is con- 
trolled by a combination of ball, socket; and spring, which 
gives a smart definite action. From a sample which we have 


and definitely at each number. 
two sizes- 3-wav and 5 was--and. are dowble-pole. 
tacts are embedded m “ Hightensite 7 
surini an excellent. pressure test. 


before us, we should class this device as Al in quality. 
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THE STABILITY OF CONTRACTS. 


Mr. Hugo Hirst, of the General Electric Co., Ltd., in speak- 
ing on the subject of " Stability of Contracts a Necessary 
Factor in Industry," at a conference organised by the Indus- 
trial League and Council, and. recently held at his residence, 
Кох Hill, Reading, said :— 

Most of them refused to take part in discussions on econo- 
mic subjects before the war. Now they had got to learn all 
there was to be kuown, and the only way to learn was by 
contributing to the common pool the resulte of their experi- 
ences. Such facts as he would be able to put into the pool 
were stil open to doubt in his mind, because he had not 
heard everything that was to be said on the subject. 

He did not quite know whether the real title of the paper 
submitted by Mr. Petter was sanctity of contracts or stability 
of contracts. Both words had been used. He would rather 
proceed on the lines which he would describe as stability 
of contracts. If he recollected aright, his friend Mr. McKenna 
said what they wanted was stability of prices. They had 
also heard it said that food was the basic value of all things. 
How could they stabilise prices if prices depended on the 
supply of nature's produce? In the first instance they could 
not stabilise the price of food, and therefore they could not 
possibly stabilise the price of other products. This was his 
opinion as an amateur, and it seemed to him that the only 
thing they could stabilise was the relations between employer 
and employed. "They could then talk to each other, and in 
so meeting adjust things. 

With regard to the production of any commodity, they had 
got to realise they could not stabilise the raw material. It 
was always a question of supply and demand. He knew of 
nothing that would so easily bring about stability in industry 
as stability of conditions. This was the only thing, to his 
mind, which could regulate or act as a stabiliser. If an em- 
ployer knew he had a fixed sliding scale to work upon he 
could go ahead and make estimates, but if he did not know 
he could not make estimates, and just as a practical example, 
he would like to tell the meeting how a few weeks ago his 
frm lost an order worth £150,000 from a Sheſtield firm because 
that firm only had a certain amount of money available, and 
could not hope to get credit from the bank if it exceeded ив 
expenditure. It could only get а fixed and firm tender from 
à German firm, as, under present conditions, no English 
firm could give a firm tender as regarded price and delivery. 
Аз a result, no English firm obtained the order. It had 
gone abroad. He did not blame the Sheffield firm. As em- 
plover and employed, they had got to realise this thing was 
happening, and they had got to find a means to overcome it. 

Various phrases had been used—and it was difficult to keep 
them apart from the subject—relative to higher wages, unem- 
ployment, profits, bonuses, Ke. He was aware that all these 
things were interdependent, and that they could not discuss 
one without having the whole picture presented. All people 
engaged in industry had got to realise they must produce 
cheaply, and jointly concentrate on how they could do it. 
It was essential, and he was firmly of the opinion that the 
inore articles they could bring within the reach of the largest 
number of buyers the less likely were they to suffer from 
unemployment. If a motor car cost 4£2,000—to give one 
example—the people who could afford to give 42.000 for it 
were quickly supplied, but if that motor car were to cost 
only £409, then the demand for motor cars would be so 
great that active employment in that trade would proceed for 
a goodly number of years. Under the latter conditions, each 
single worker might not earn more or less, but во many more 
Workers ut the same wages would find employment which 
would probably prove continuous. The same thing applied 
to all other- iudustries. 

Jf employment continued there were always men at work 
ecohomising and introducing new inventions which made new 
industries spring up and create further employment. It was 
only by applying skill, and producing in such quantities as 

е had indicated, that prosperity could be obtained. They 
not only wanted to produce cheaply for the purpose of having 
a large clientèle, but equally in order to purchase cheaper. 
It was not commonly understood that the price at which 
they produced at home was the price at which they could 
buy abroad. The toreigner did not base his selling price to 
the English people on his cost of production, but he quoted 
Just a little cheaper than the price ruling in the home market 
hxed by English producers. The foreigner would not buy off 
the British firms when he could get the goods cheaper in 
other markets. That was another reason why they should 
produce cheaply, and it was essential if this country Was 
ever to get out of its present diflicult financial and economic 


position. It was a matter which was so important that 


employers, as well as trade unionists, should concentrate their 
attention upon it. There was one other example which he 
would like to put before them, and it was in relation to the 
business in which he was concerned. 

They started, twelve months ago, to place a contract for 
à large telephone works in this country in order to enable 
them to cope with the big demand that would be world-wide. 
They placed the contract with a firm of most energetic 
builders, who promised to finish it in six months, but it was 
sull unfinished, What did it mean? The methods of 


the building trade might have the effect of keeping a few men 
a little longer on the job, but, as a consequence, they were 
keeping thousands of men out of work. Had those new build- 
ings been finished his firm would have been employing 2,500 
skilled workers in them, and they would have been securing 
orders which would have speedily enabled them to employ 
double that number. In Coventry to-day, they would have 
been emploving that number had those works been ready. 
While the building trade was thus impeding the development 
of that work, that number of men jn Coventry was being kept 
idle. The worst feature of the whole matter was that while 
they in England were standing still, their foreign competitors, 
Germany and America, were forging ahead. 

In six months’ time they might find that, as a result of 
the delay they would have lost the command of the greater 
percentage of that vast field of foreign trade. Once other 
standards were fixed in the world, it would be difficult for 
England to even get in. He only wished to make these few 
observations in the hope of helping all to reatise that this 
question of stability was a common problem. They no doubt 
had not all made up their minds as to what was the right 
thing for the future. The war had brought them into a 
new world, and there was much for them to learn, 80 why 
should not they work, study the position, and learn together, 
and unitedly do the best they could for each and every human 
being engaged in industry on which their individual and 
national prosperity depended? 


A GLASGOW TURBO-ALTERNATOR 
BREAKDOWN. 


THE following interesting communication has, been received 
trom the Metropolitan-Vickers Electrical Co., Ltd. :— 

On the morning of December 8th, one of the new 15,000-kW 
turbo-alternators at the Dalmarnock electricity station, Glas- 
gow, broke down after having been in commercial operation 
tor about 24 months. The insulation on the windings at one 
end of the machine took fire, and as the turbine could not 
be stopped for some twenty minutes, the whole of the insula- 
tion on that end of the machine was destroyed. No evidence 
could be found at the time to indicate the cause of the 
breakdown; the macbine was very heavily insulated, and 
every precaution had been taken with regard to winding and 
testing. | 

As another generator was almost ready for service, it was 
substituted for the first machine, and although the breakdown 
occurred on a Wednesday morning, the new machine was 
put in position, dried out, and put on load the following 
Wednesday. 

After operating on commercial load for about а week, sparks 
were seen to be issuing from the top of the stator frame, and 
the machine was shut down. The windings were found to 
be in perfect condition, and the machine was run up again 
with its field excited, but sparks were again noticed, and 
further examination showed that one of the insulated bolts 
through the core had broken down near the endplate. "These 
bolts pass through the core in an axial direction, and serve 
to hold the end plates tightly against the laminations. The 
bolt was removed, and it was found that it had vibrated 
violently and the insulation had broken down near the centre 
of the core аз well as near one end. The windings were 
found to be in perfect condition, but an inspection of the 
other bolts which had not given trouble showed that vibra- 
tion of a more or less serious nature had occurred on several 
of them. 

A series of tests and investigations were at once under- 
taken, and it was found that, for the particular length and 
diameter of bolt used, a relatively slight tension was sufficient 
to bring the frequency of the bolts to such a value as to 
synchronise with the frequency of vibration of the whole 
set, corresponding to a speed of 1,500 r.p.m. A further and 
more careful inspection of the first machine which had 
breken down showed that its failure was due to similar 
trouble, as it was found that one of the bolts had broken 
down to the core, and molten metal had come into contact 
with the insulation at one end of the machine, thus setting 
it on fire. | 

A third generator was practically ready for running at the 
time the first breakdown occurred, and it was decided to 
remove the steel core bolts and replace them with copper 
bolts of smaller diameter, which would carry heavier insula- 
tion. These bolts are stressed to such a low value as to leave 
their natural frequency very far below the running frequency 
of the machine. A considerable amount of work was required 
in order to replace the bolts, but this was done in an excep- 
tionally short time, and before the end of the month the 
work had been completed, and the machine was under load. 
Since that tine it has carried. peak loads up to 21,000 kW. 
The two machines which broke down are being rewound, 
and will shortly be in commission. 

The use of core bolts has been standard practice on the 
part of many manufacturers in this country, America, and 
on the Continent: machines in which this construction has 
been used have been in operation for 15 years, and the West- 
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iughouse Co. of America has а very large number of machines 
in operation in which the same construction is used. "This 
is the first case on record where trouble has resulted due to 
the use of the core bolts, and it 18 very remarkable that it 
should have occurred on two machines in such rapid succes- 
sion, though the fact that they are duplicates and built by 
the same workmen may explain the fact. 

The trouble was due to the fact that a peculiar combination 
of conditions resulted in the bolt having a frequency equal 
to that of the machine, and vibration once having been set 
up, the insulation on the bolts was more or less rapidly dis- 
Integrated. While the Metropolitan-Vickers Co. assumes full 
responsibility for the trouble which has occurred, the follow- 
ing points might be emphasised :— 

(1) The insulation on the windings of the machines has 
been in no way responsible for the breakdowns; (2) the 
voltage between the bolts and the core was approximately 
100, and while the damage was due finally to the breakdown 
of the insulation on the bolt, the cause of the breakdown was 
purely mechanical; (3) the construction which was responsible 
for the trouble is not a new or experimental one, the break- 
downs being due to a particular combination of conditions. 
the existence of which could not reasonably have been antici- 
pated, 


NEW PATENTS APPLIED FOR, 1921, 
(NOT YET PUBLISHED.) 


Tor -liad expressiy for this journa! by Мазак. Ssvton-JOnes O'Deu wo 
Sterusws, Chartered Patent Agents, 885, High Holborn, London. WC 1 


ANI, U Electric are welding." British Thomson-Houston Co., Ltd. (Gene- 
ral Electric Co.) and General Electric Co. February th. 

4.198. CU Protective systems for turbo-electric, бє generating sets." J. А. 
Kuyser and Metropolitan-Vickers Electrical Co., Ltd. February 4th. 

4,194. "* Electrically heated cooking: ranges.” Metropolitan-Vickers Elec- 
trical Co., Lid. February 4th. (United States, March Ist, 1920.) 

4.195. “Electrically heated cooking ranges." — Mctropolitan-Vickers Elec- 
trical Co., Ltd. February 4th. (United States, March Ist, 1920.) 

4.399. “Electric lamps for theatrical purposes." F. C. Davies. 
4th. 

4218. “ Discharging devices for electric furnaces.” E. C. Beck-Friis and 
C. E. Thorssell. February 4th. 7 

4223. © Incandescent electric lamps.“ W .М. Rogerson and Stella Lamp 


February 


Co., Ltd. February 4th. 


43296. “Glass filters, &c., for gas-filled electric. lamps." E. L. 
and Co. February 4th, (Germany, February 20th, 1920.) 

4.228. [ligh- frequency electrical apparatus," R. Heather and Mitchell's 
Electrical & Wireless, Ltd. February 4th. 

$233. “Sparking plugs.’ G. T. Wilson. February oth. 

$238, “Electric cables.“ E. S. Seymour. February. 5th. 

4,230, “ Electric welding machines." R. F. Woodburn. February mh. 

4247. “Electric furnaces.” Automatic Telephone Manufacturing Co., ltd, 
and P. N. Roseby. February oth, 


Friedmann 


ар °° Electrical measuring instruments.” R. F. Hamilton & Co., Ltd.. 


le. S. J. Бие, and G. E. M. Stone. February 5th. 

$233, '" Electric switches,” G. Winter and К. Winter, February Sth. 
$261. “Electric signal for road transport, &e E. G. Beynon and &. А. 
Evans. February Sth. 

4267. “Means for regulating current: output of dy namo-cleetric penera- 
tors" J. М. ‘Terrance and J. W. Torrance. February oth. 

4. 219. Annunciators for hotels, Фе. T. M. Down. February Sth, 
4281. “ Electric advertising machine," G. Wallace, February bth. 

$285. UoDynamo-electrie machines.“ J. M. Burleigh, February oth, 
4.2% Dyname-cleetric machines." A. Н. Midgley and C. A. Vandervell 
and Co., Ltd, February oth, 

4.00. Means for supplying current to valve amplifiers.” P. P. Eckersley, 
J. M. Furnival, J. Stewart, and H. R. C. van de Velde. February oth. 
$301. ' Telephones." T. M. Inman and Relay Automatic Telephone Co., 
Lid. February 5th. 

эшн Barghir alarm.” F. Sefcik. February 7th. 

$200 (Dimming device for electric Lamps tor motor vehicles, &.“ Biolt, 
I. le., and W. Hol. February Tth. 

4301. Electric horns.” Вее, Ltd., and W. Hoh. Bebsuary Tih. 

зо © Trolley -pole attachments for electrice trams, Хх” P Priesthy, 
Kebruary 7th. | 

4329. “Electric indicator or movable sign. E. W. Jets and I F. 
Lancaster. February 7th. 

1.445. Combination electric iron and curting-toogs heater.’ E. II. Kin 
таге. February Fue 

ПОТОА hair waving or curling apparatus," S. Har- 
giegves, bebrusty eth. 

эн]. Ct Electric switches." S. J. Thompson. February ctl. 

4.377. 7 Manufacture of carbon electrodes," IJ. Szarvasy. 
(издеу, November. 29th, 1917.) 

$8). I Wireless signalling," British: Thomson-Houston Co., Ltd. (General 
II. mid Co) and General Electric Co. February 7th. 

pax C! Electrical apparatus." British ‘Thomson-Heouston Co., Lid. (Gener il 
Pieter Co.) and General Electric Со, February Tth. 

gam. „ Flectrically-heated kettles, &.“ FP. Robinson. February Tih. 
$502. sparking plugs." P. A. Pollard. February wth, 

$396. "Apparatus for collecting electrice current for ele trically-propell 4 
vehicles hy means of carbon. brushes," бос. Anon. le Carbone. February 
Tis trance, October 15th, 1920.) : 

LWR IU Mercury vapour jet pumps with light. are.” Siemens & ША 
Ahi Ges. Februay 7th. (Germany, April 24th, 1920.) 
4. 110. „ Electric. rotary converter with variable tension.“ R. de Brinn. 
peleas 7th. (Belgium, February oth, 1920.) | 
аи Stripping insulation and armour from cables, &c." C. M'. Bailey 
amd А. Weir, February. 7th. 
$920. „ Platinum anodes.” Deutsche Goll and Silbi-Scheideanstalt. vorn 
Ressler and O. Liebknecht. February 7th. | | 
£432. J. tne furnaces for non-ferrous metals" D. F. Campbell, W. 5. 
vord, ond s. Waite. Felinary. Tth. 
un £t mi {ог trolley-poles of electric tramears, Sc." G. A. Dishep 
Ч Chadwick. February 8th. 
үг i nose d хе." Credende Conduits Co., Lid., and F. F. D. 
Bons February Mh. 

pu е Sess telephone stems,“ W. Aitken, ‚February Rih. 
$4765. „» Leaking: devices for electric Incandescent amps. €. Dunglinsen 
Sois апе. February Bth, 
run Le ik ing devices; L. S. Dalgleish, Electrical Urilities, 
Deb. No Prentice, and E. Schattner, February Sth. — | А 

491." blectric safety lock for railway coaches, Фе. Г. Pickersyill. 
February Sth. UP : 

4.405 n Telephone repeater monitoring system. 
Tid. (Western Electric Co Inc.). February wth. | 
4,0606. Баси lighting apparatus. A. Gladstone, February Rth. 


Pebruary 20h. 


, Western. Electric Co 


* 


4.513. “Signalling stems, British Thomson-Houston Co., Ltd. (General 
Electric Cog and General Electric Co, February. В. 

4.516. Rotors for. electric generators A. B. Field 
Vickers Hie алса) Co., Lida and S. Neville. February 8th. 

4,536. 5° Wireless telephone гапу еру." Ges. Fur 
graphie, February 8th. (Germany, February Sth, PRO.) 

4.538. “Switches for electric circuits.“ . Gerhold. 

488. CU Electriv cable junction boxes. F. H. 
S. D. White. February 98th. 

4.617. Electric lamp discharge devices," — British Thomson-Housion Co. 
Ltd. (General Electric Co.) and General Electric Co. February 8th. | 

4.619. Electric circuit. interrupters. Metropolitun-Vickers Баса] Ca, 
Ltd. February Mb. (United States, April 23rd, 1920. 

4,650. Electric light adaptors for acetslene lamps." А. II. 
Jones, February th. 

4663. 7 Heavy cuuent transmitter for eclephons .“ P. J. Walsh, February 
9th, : | 
4,664. "7 Wireless signalling ig mines" Ges. für. Drihtose Telopraphie. 
February Eih. (Germany, February Bib, 1920.) 

4.66 . Nutone cut-out for reviving gear in wireless. telegraphy and 
telephony.” EHE. Morris Mares, €. К. Eversh -d. and L. Ө, Preston. Februar 
9th. 

4.684. Seeing isdiendasg means for riilless trams, &.“ R. H 
son, February Hhh. 

4.695. 0 Apparatus for syin hronising elecarte illy 
tions to a plurality of charns, &с in different 
February 10th, 


4.608. Блогі conductors for telegraphy, telephony, е W. E. Hitch. 
February ТО, 


und Metropolitan. 
Drahthose Tele- 


February 8th. 
Morris, F. Taylor, and 


Lindles . 


Wilkin- 


th» application. of indica- 
localiries;" I. Ила. 


4.700, " Radio rec diving tems, signalling systems, &c.“ N. Lea, Radio 
Communic «ion Co, ИЧ, and f. Scott-Taggart. February ТӨ. 

4.720. Eniernal gpalvanisation of insulators.“' soc, Materiale Eleuro 
Trazione. February lch, айу, February 12th, 1920.) 

4793. U Mapa te-elecarie machines for engine ignition.“ . L. Neigh- 
hour. February bth, 

4.737. Telephones G. В. Riley. February. 10th, 

4.743. Electric heters for liquids.’ W. Weekes. February 10th, 

4.75. Dynamo-electric machines.“ J. H. Cochrane and J. Gordon-H.ul. 
February 10th. 

4.747. Travelling carriage with automatic Steering device for passing 
through junctions on a single-joint overhead runway track. J. Hill. & Sons. 
February lOth. 

£749. " Magnetic. fields of electric machines.“ J. W. Howard. February 
loch. 

4730. “Electric switches.” H. D. Pyne. February Ith. 

ТМ. ае switchgear.” Н. W. Clothier, F. X. 
Revrell & Co., Lid. February 10th. 

$754.5. 9 Electric terminals.“ G. W. Bayley and F. N. 
ruary 10th, 


Linstow, and 


Linstow. Leb. 


Өтө 07 Arrangements. for recovery of energy in electric rowa 
„lovin seriessconneeted directeurrent motors.” E. 


14 Germany, March 12th, 1920.) 


ems 
Santuari. February 


PUBLISHED SPECIFICATIONS. 


The eucibers ih parentheses are those under which the spreification, «ill в 
printed and abridged, and all subsequent proceedings will be takea 


1914. 


12.1. D. C Electric gasfilied plow discharge lamps. Lederer. Мау Ehh, 
R R S | \ 


ELIO. Ch Bleetrie lamps wib Juminous discharge. British 
Ifans on Co. (General Electric Co). June 6h, 1914. 
24.283. 7 Telephone systems * Automatic Telephone Manufacturing Co. 


sep Savin (partis. communicated by Automatic Electric Co December 1th, 
114. 


Thomson- 


1917. 


AGE © Electromagnetic clutch.“ Lulcan Maschinenfabriks — Akt.-Ges. 
(teh Xod, 1918. (1O$,876.) 

3292 "7 Electroanagnetie: friction clutch’ Vulkan Maschinenfabriks Akt. 
(ies. October Bend, 1913. (104,К77.) 


9218. 


«рах of electric insulators.” P. J. P'nirard. May Mh, 191% 
Ч 2 


7.721. 


ita 


(157. 70.) 
1919. 


3.702. Means for controlling the flow of electrons in electric diseharye 
doxes Marconis Wircless Telegraph Co., bad. (К. Berry). February 
Lith, 1919. 027.477) 

7406. "o Means for controlling searehlights from a distant station." p. W. 
Wians. March. 23th, 1919. (457.481. 

JU CGU. I! Intereommunieation. telephone systems.” W. P, 
lames. August Ith, 1919. (157,4) - 

24543. „ Electrical indicators for railways and the lige.“ J. Gardner, 
Augus Db, 119. (Cognate application 3,647, 1½20.). (157 4982 

о бтв. "епс dues.” B. C. Candee, F. Moeser, and X. N. Piee 
August 2200. 1919. (157, 4.) 

23.613. Electrical systems af power transmission,“ British Thomson: 
Houston. Con Ltd. (General Electric Co.). September 25th, 1919. 657. % 

2990 „ Беан for изе in depositing molten meral and process or 
method of making same” W. II. Boone. September 30th, 1919. (qur ama 

24,470, SO Electric traction systems hoving one or 
Río Pattison. October 7th, 1919. (157.169 

247352. „ Electric transformers and other stationary electric induction. ape 
paratus. British Vhomson-Houston Con Lid. (General Electric Со, Ouelet 
Gh, 1919. 457.521.) 

SW) „„ tels, welding reds. awd Seel ring sticks.” E II. Jon 
ИШ Vos Welding Processes, Ll October Ith, 1919. 157.51. 

O57 2300 9 Марио hand bunps." X. H, Railings and А. E. Angold. Осе 
hor Vth, 1919. (157 46.) 

2.277. Means for connecting (wo anially-arranged poles.” К. Schul. 
Februay hih. 191. 133.88.) 

27.60), C Sien-alliag arrangements, applicable to telegraph, telephone, "м 
uke purposes,” Алон Telephone: Manufacturing Co, Ltd., and TL. 
lDborrison, October 20th, 1919. (157.56. 

25.896, ir cooling apparatus particularly applicable to the cooling 6 
сика machines. K. Baumann and Metropolitan-Viekers Electiical Ce 
Dub. October 21st 1919. (157.62. 

26,50. „ Ineandescent electric lights" M. C. Caughrean, Novemb» 
3rd. 1919. 157.385.) . 

27. 2. Radiating өг cooling apparatus. K. Baumann. and Metropolitan 
Vickers Electried) Co., Ltd. November Sth, 1919, 857.51.) : 

2? 4a гел! ud. electrical СЕТЕ ТЕЧЬ Midbind Electric Manufacturiig 
Co, bad. ond W. I., Barber. November Gih, 1919. (457.5. 

PS BOD. „ Receivers for wireless telegraphy.” C. T. Hughes and bL. B. 
burner. November. Т, 1919. 57.607.) 

29. өн. CC Device for use in disinfecting telephone instruments.“ R. Cooper. 
November 22nd, 1919. (157.614.) T 

30.922. ** Pretectico devices for alternating electric current systems, 


J HB. Palmer and. Metropolitan Vickers. Electrical Co., Lid, December loch. 
1919. (057,626 ) 


Thompson (. 


more conductor fails, 


1920. 
25.211. Sign dia apparatus. for road vehicles and aeroplanes." _ Н. Fry- 
man. September 17th, 1919. (Divided application on 151.306.) (17, %.) 
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REPARATIONS AND BRITISH INDUSTRY. 


Our readers are aware that the Allies have decided 
upon the indemnity payments which Germany shall be 
called upon to make in respect of her crimes against 
civilisation. They begin with a payment of one hun- 
dred million pounds, rising by various stages to three 
hundred millions, the whole being spread over 42 years. 
The question whether these terms are too severe, or 
not severe enough, is not one with which we feel speci- 
ally concerned, but it is worth while to consider the 
probable effects, not only of the fixed payments, but of 
the additional tax of 12 per cent. on Germany’s export 
trade, upon British trade in general. 

We have already seen that the dumping of two million 
tons of shipping upon a market in which there was 
already a surplus, inevitably resulted in further de- 
pression in the shipbuilding industry. It now appears 
probable that the greater part of this tonnage will have 
to be laid up, and remain idle, the while the British 
population pays taxes for its upkeep, and the services 
which this shipping might render are lost to the world. 

There is no doubt that the importation of foreign 
material, of any kind, and for any purpose, renders 
unnecessary the production of an equal amount of the 
same material in the country into which the goods are 
imported. The indemnity payments must be made in 
goods—raw or manufactured. Therefore, when the 
Allies say: We will have a hundred millions from 
Germany this year," they merely use an alternative 
phrase for: ‘‘ We will not manufacture a hundred mil- 
lion pounds’ worth of various goods this year." When 
France demands a million tons of German coal, she 
refuses, in effect, to buy a million tons of British coal. 
That is one aspect of the situation, so far as the fixed 
payments are concerned. 

Dealing now with the export duty, we observe that 
Lord Sheffield, in a letter to the Manchester Guardian, 
considers it ‘‘ idle to suppose that an export duty of 
12 per cent. can be passed on to the purchaser,’’ and 
“it may be inferred that an export duty of 12 per 
cent. will kill many of Germany's export trades." We 
have heard it argued that, while an import duty must: 
be paid by the consumer, yet this is an export tax, 
and is paid by the manufacturer in the country of 
origin. Out of what! Clearly, out of the revenue 
derived from export sales; out of the money paid by 
the buyer. In short, the consumer -pays—there is no 
one else £o pay! This export tax will be passed on, 
and the mark will be kept low, and buyers of German 
goods will pat themselves on the back as they say: 
„It is a good thing to buy German goods, as the Ger- 
mans have to pay twelve per cent. of this money 
towards the indemnity.” Whatever may be said about 
the fixed payments, there is no doubt that the ad valorem 
tax is bad, and will encourage German competition ; 
while it keeps the exchange in such a state that it will 
be impracticable for us to export to Germany, and her 
prices in other countries, such as Holland, are so much 
lower than British prices as to make it equally imprac- 
ticable for us to export to those countries. 

So far as Germany can be compelled to assist in the 
cheapening of prices by a large contribution to pro- 
duction, it is good that she should, do so, but cheapness 
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will be dearly bought if this policy is overdone, and 
results in greater, increasing, and permanent unem- 
ployment. Production must be maintained here, and 
the German goods must be of the nature of a surplus, 


to encourage demand, and so cheapen production here, 
with resultant benefit all round. 


Is this likely to happen? Candidly, we do not think 
so. The situation in the dyestuffs industry, mentioned 
in our columns recently, is eloquent and prophetic in 
this respect. The prospect of heavy importations of 
dyestuffs and chemical products from Germany proved 
so alarming, that an elaborate system of licensing was 
evolved, which has the substantive effect of prohibiting 
the import of any chemical product that can be made 
in Great Britain. We deliberately and definitely re- 
fused, when it came to the point, to receive what had 
been hailed as benefits when the Treaty of Ver- 
sailles was in the making. | 


We mentioned the case of France and the German 
coal. Let no one be too ready to throw stones in this 
matter, for, in our view, none are free from blame. 
Prices for coal for export had reached fantastic levels, 
yet, with the French mines not yet at their full output, 
British coal found its market. When the coal strike 
came, the lighting of Paris, for instance, was imme- 
diately curtailed and diminished, and the French 
bought coal wherever they could get it. At the same 
time large deliveries of coal were received from Ger- 
many under the indemnity, so that there was actually 
a glut of coal in France. The combination of profiteer- 
ing and striking has ruined the French market for 
coal, and none can fell when it will recover. So we 
are confronted with the prospect of lost export mar- 
kets, the Government dropping the whole coal question 
like a hot potato, and the raising of the prices of all 
coal used in this country. ‘The cynical disregard of 
the interests of the consumer, displayed by all con- 
cerned in the coal question, would have been unbeliev- 
able, had we not by this time become hardened to such 
treatment. The miners demanded more pay because, 
they said, the money was in the industry. They 
coupled their demand for increased wages with a de- 
mand for a decrease in the price of domestic coal, which 
sounded very handsome of them, but unfortunately 
they dropped it almost at once, thereby casting serious 
doubts upon their own sincerity. The coal owners 
rioted in the export market, instead of laying the 
foundation of permanent and satisfactory business 
relations, with the result that customers are glad to 
be able to buy elsewhere. So the home user, disap- 
pointed of his reduction, is confronted with the likeli- 
hood of having to pay still more, while production 
falls off at the first hint of a drop in wages. 


But what of our own industry? Up to the present 
German competition has not been serious in the home 
market, though it is already difficult, if not impossible, 
to meet it in certain European markets. In those markets 
which are predisposed in our favour, it remains for 
the British manufacturer to embark on a really serious 
selling campaign. Publicity methods must be constantly 
and steadily improved. Catalogues, printed in the 
language of the country for which they are intended, 
must attract attention to, and awaken interest in, 
British goods. Strenuous spade work of every de- 
scription must be kept up until the customers feel the 
need for the service which British firms can render. 
When goods are ordered, delivery must be prompt, and 
quality high; and there must be a willingness, an 
anxiety, to do the best thing for, and the right thing 
bv, the customer, not only at the first, but all the time. 
Any aloofness, апу feeling that this is all a great nui- 
sance, must be rigidly repressed. The consumer pays, 
and he will call the tune. If the British manufacturer 
gives the service required, a little earlier, and a little 
better, than his competitor, he will get business and 
prosper. If he fails, then he will play straight into 
the hands of Germany, and will lose, finally, all the 
advantages which, owing to Germany's crippled condi- 
tion, he is now in a position to use. 


THE discussion of the Dutch Govern- 
Dutch Industries ment Bill which proposes to centralise 
Against State the production of electricity in the 
Stations. hands of a senii-State company has now 
commenced in the Second Chamber of 
the States General. Some particulars regarding the 
scheme are given elsewhere in this issue. The Bill is 
meeting with considerable opposition both in the Cham- 
ber and outside, and attention may be drawn to that of 
the Central Industrial Union, which is acting on behalf 
of approximately 600 of the most well-known under- 
takings in the metal-working industry, shipbuilding, and 
the cotton, wood, paper, chemical and other industries, 
which through the Union have presented a petition to 
the Second Chamber asking for the rejection of the Bill. 
If no system of electricity supply in general existed in 
Holland, the petition points out that there might perhaps 
be occasion for such a centralisation as is projected by 
the Bill. But as provincial Government or private 
central stations are to be found in almost every province 
or town of any importance, which have hitherto satis- 
factorily served the interests of consumers in general, 
the petitioners do not see why the law need be invoked 
in such а decisive manner as is proposed by the Bill, 
and they express the opinion that the efforts of the State 
would suffice if directed towards the establishment of 
connections between existing stations, the unification of 
the primary high-pressure networks, and the supply of 
the more or less important centres which still require 
such facilities. The petition proceeds to state that it is not 
decisively demonstrated in апу of the official documents 
that the construction and working of the so-called super- 
stations would be more advantageous than in the case of 
the stations of mediuin size such as are managed in Hol- 
land by local authorities or private enterprise. On the 
contrary, it is submitted that it is sufficiently well known 
from all kinds of statistics and examples available that 
the stations of average size are more economical to work 
and are more economically worked than the largest 
stations existing in Holland at the present time. It is 
further apprehended that the management of super- 
stations would not be so economical or of a commercial 
character, while the management would very probably be 
bureaucratic. The situation in Holland should not be 
compared with that in other countries where large 
stations are situated in the vicinity of the collieries, 
whereas the only economically possible State central 
station in Holland is in the Limburg coal-mining dis- 
trict. It is further emphasised that the flexibility in the 
charges made for supply by private works, which are 
now frequently adapted to the requirements of con- 
sumers, would be materially reduced in the case of State 
undertakings. Under these circumstances the petitioners 
ask the Second Chamber to reject the Bill or to sub- 
stitute for it a measure for the supervision of the in- 
dustry in the directions previously indicated. 


| SOME time ago great schemes were an- 
„ Russian Elec- nounced from Moscow concerning the 
trical Schemes. projected electrification of the whole of 
Soviet Russia, and new proposals repre- 

senting the splendid situation which that country will 
occupy when the electrical schemes have been realised 
аге said now to be circulated every week by the Russian 
wireless system in the form of propaganda reports. In 
contradistinction to these fantastic statements is 8 
report published by the Moscow /svestia on February Ist 
from the Bolshevist Wasjkof. The latter states quite 
‘openly that at the present moment Russia is confronted 
with the entire exhaustion of all stocks of raw and other 
materials which are necessary for the electrical industry, 
and that the maintenance of the existing electrical in- 
stallations is only possible on a primitive footing. The 
electrical industry which numbered 3.200 workmen in 
the spring of 1920 now has only 700, all the skilled 
men are foreigners, and not one half of the production 
contained in the 1920 programme has been carried out. 
The programme for 1921 has been considerably reduced. 
but its execution depends upon the requisite raw and 
other materials being rendered availabletto the industry. 
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TuE exhaustive inquiry which the 
Electricity § Electricity Commissioners have held at 
Supply Schemes. Llandudno has elicited many interesting 
points, and suggests many others. For 
instance, there is a striking contrast between the atti- 
tudes of the promoters of the two schemes. Although 
the Chester Corporation scheme appears to be nore fully 
thought out and more definitely drawn up than that 
put forward by the South Lancashire Conference, it is 
somewhat less concrete and substantial than that 
of the North Wales Power Co. This is particularly 
noticeable in the financial and administrative aspects of 
the schemes. It will be admitted that a scheme prepared 
for and on behalf of a conference of municipal autho- 
rities and supply companies must inherently possess 
some features of weakness and lack coherence, more 
especially in view of the neutral and even hostile attitude 
of some of the local authorities and other interested 
parties, which has been so regrettably manifest at the 
inquiries; а scheme drawn up by а power company, on 
the other hand, with a backing of unanimity, experience, 
and commercial ability, is practically certain to be а 
sound and practicable scheme from the very outset. That 
is the essential difference between the two cases; one is 
managed by a committee, or a committee of committees, 
composed of men who are not necessarily experts either 
in commerce or in engineering, while the other is con- 
ducted by a very small number of men whose profession 
itis to carry on that very class of business. The inevit- 
able result is that the former must always be regarded as 
being somewhat speculative, or even tentative, whilst 
the latter has the air of solidity and trustworthiness 
that arises out of technical competence and financial 
support. | | 
And this brings us to a very important aspect of the 
subject. It has been conspicuously evident at these 
inquiries, as it was at the Barking inquiry, that the 
municipal authorities have no financial backing. When 
the time arrives for a Joint Electricity Authority to 
raise funds to carry out its scheme, it will have to go 
into the open market for the money; what that means 
may be inferred from the experience of Birmingham, 
Rotherham, and other corporations during recent 
months. Certainly if the authorities look to the 
Government for capital, they will look in vain. The 
municipalities no longer occupy that privileged position 
that they used to hold, of being able to raise capital 
on exceptionally favourable terms. The companies, 
however—as witness the statements of the County of 
London Co., the North Wales Power Co., and others— 
have capital at their command, and are ready to get 
to work at once. | | 
The conclusion is plain enough. Financiers have 
confidence in projects put forward by commercial con- 
cerns of proved experience and competence, which can 
be safely counted upon to make an adequate return 
on capital invested; they have little confidence in the 
somewhat uncertain future of the municipal schemes, 
still less in the shadowy projects of the proposed Joint 
Electricity Authorities. | 
That the work would be better done by a company 
Шап by any State or Communal organisation we have 
never doubted, though we realised that in the face of 
the overwhelming wave of public opinion which fol- 
lowed the Armistice the electricity supply industry 


must come under national control. "The establishment 


of the Board of Electricity Commissioners was an act 
of the greatest value to the industry, and a vast amount 
of useful work has already been accomplished by it. 
But judging by the inquiries which have been held, 
the prospeet of the formation and efficient operation 
of Joint Electricity Authorities is receding into the 
background. The alternative is to authorise the exist- 
Ing power companies to carry on the work for which 
they were constituted, under the control of the Сош- 
missioners, and as time goes on. the probabilities in 
favour of this course being adopted are strengthening. 


Ir would be interesting to know how 
шапу of the secretaries and members of 
the Joint Industrial Councils for the 
Electricity Supply Industry have taken 
the trouble to read through the series of Whitley Re- 
ports; how many could pass anything like an examina- 
tion in them? And yet in no other way can anyone get 
а full knowledge of the theory underlying tlie Councils 
and of the principles which are supposed to be adhered 
to in developing their constitution. The question of a 
close adherence to the principles laid down in the 
Reports is not merely a matter of academic concern ; its 
importance is paramount. These Councils were formed 
at the invitation of the Ministry of Labour, and the 
form laid down was that outlined in the Whitley Re- 
ports. So long, therefore, as the Councils follow the 
lines of the Reports, so long may they reasonably expect 
the Ministry of Labour to back them up; but if they 
depart from the procedure laid down, they must take 
the inevitable risk. 

This is why we insist on the paramount importance of 
everyone who has anything to do with the Councils being 
perfectly familiar with the Reports. Here is a case in 
point, where either through ignorance of the principles 
laid down in the Reports, or through wilful or unwitting 
departure from them, a District Council has, it seems 
to us, made a serious blunder. We refer to the booklet 
of constitution issued by No. 11 District Council for the 
South Coast area. In the front is given a list of the 
names of members of the Council. Those representing 
the employers read: Councillor H. Ainger, representing 
Aldershot U.D.C. undertaking; Alderman R. J. Bridle, 
representing Weymouth Corporation undertaking; and 
soon. Now, it is entirely wrong to say that any mem- 
ber of a Council represents on it an individual under- 
taking. It is wrong even to suggest that he is appointed 
by any individual undertaking. And in the con- 
stitution the method of election, namely, that certain 
undertakings shall elect a member in their own right, is 
most seriously unconstitutional. Every member of a 
Council on the employers’ side is supposed to be 
appointed by one of the Employers’ Associations, and 
the whole of the members on any District Council repre- 
sent each and every undertaking in its area. 

The Whitley Report is definite and emphatic on this 
point. Раг. 14 of Cd. 8606 reads: That District 
Councils, representative of the Trade Unions and of the 
Employers’ Associations in the industry, should be 
created." And in the Appendix to the same Report we 
read: ** It is intended that the Councils should be com- 
posed only of representatives of Trade Unions and Em- 
ployers' Associations." Now, referring to No. 11 
Council, the booklet taken literally says that 12 under- 
takings have each a representative on the Council. 
Suppose one of the other undertakings in the area says: 
'* We will not recognise any of your recommendations, 


Read, Mark, 
Learn ... 


ve are not represented on your Council''—what will 


No. 11 Council reply? On the same grounds, it would 
seem that No. 10 District Council (which surely should 
be a model!) is also indiscreet in its list of members on 
the employers' side. It does not go so far us to say that 
any member “© represents an individual undertaking, 
but it prints the name of each member’s company along- 
side of the member's name, which to any ordinary 
reader would imply much the same thing. It certainly 
is out of keeping with the quotations we have made 
fron the Whitley Report. 

Parenthetically and anticipating the obvious reply 
that in practice the Employers? Associations did not in 
all cases nominate the members on the District Councils, 
we reply that this makes no difference. All it means is 
that the four Employers” Associations were willing for 
the sake of convenience that the choice of the actual 
names should be arranged locally, but they had always 
the right of intervening if they thought fit. We are 
rather surprised that the National Council, which set 
out its own list of members in the correct. form. should 
have passed irregularities of this kind in the case of 
District Councils, involving as they do such a serious 
principle, 
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NEW DISTRICT RAILWAY ROLLING STOCK. 


Ir will be remembered that at the new year we illustrated 
and described the first of the new rolling stock that is 
being delivered for service on the Metropolitan District 
Railway system.* The article, however, only dealt with 
the trailer cars, but we are now able to publish some 
details of the motor cars, which were subjected to a short 
demonstration run last week. The new steel rolling 
stock is built to conform in general appearance to that 
of the trailer cars described in the above-mentioned 
article, and is designed for working 8-car trains during 
the busy hours, and 5-car trains during the slack 


Fic. 1.—New District Motor CAR. 


service periods. Each 8-car train consists of three 
motor and five trailer сагв; the motor coaches are of 
higher power than their predecessors of the older stock, 
and this will increase running speed—the new trains 
being capable of attaining a speed of 45 m.p.h. on 
‘(non-stop " runs—and will also accelerate starting. 
Improved braking equipment has been adopted to secure 
more rapid, yet more even, stopping. These are all 
points of importance, as the problem of getting more 
trains through the tunnel sections depends not only on 
the time spent between stations or in station stops, but 
also upon the time occupied in the process of stopping 
and starting. 

The general dimensions of the cars are: Length, 
49 ft. 2 in. over headstocks; width, 9 ft. 6 3/16 in. 
over sole bars; height, 11 ft. 11.5 in. rail to roof ; 
centres of bogies, 34 ft. ; and wheel base centres, 7 ft. 
10 in. (trailer bogies 7 ft. 3 in.). The total weights 
ure: Motor car, 44 tons 10 ewt. ; trailer car, 24 tons 
10 cwt.; and control trailer car, 25 tons 16 ewt. 

A train comprises eight cars of three types, viz. :— 
Motor, control trailer, and trailer cars, and the seating 
capacity of the trailer car is 48, that of the control 
trailer 44, and that of the motor car 40, the variation 
being due to the control and motor end compartments 
taking up a little space. 

On the motor. fig. 1, and control trailer cars, in 
addition to the three double doors, single doors are 
fitted at the ends of the cars, and the latter ones will 
also be available for the use of passengers when not 
occupied by the operating staff of the train. An &-car 
train of the new stock will give the equivalent of 52 
single doors throughout its length for the use of pas- 
sengers, Which provision will reduce the time taken in 
loading and unloading at stations, and will thus accele- 
rate the operation of individual trains and so enable 
more trains to be run. 


* Eitcinicar Review, December 31st, 1920, p. 53». 


The interior fittings are generally similar to those 
of the trailer cars, and to ensure absence of vibration 
and drumming, the steelwork has been covered with 
canvas so that а maximum of quietness and sweet run- 
ning is expected, which object will also be assisted by 
considerable attention having been given to the subject 
of car springing. 

A new feature of interest to the travelling public is the 
provision of two sets of train indicators, one on either 
side of the centre doors, showing ‘‘ non-stop " stations 
both in the east and west end of London. 

The cars are equipped with Westinghouse brakes on 
the double block standard system, and provided with 
automatic adjustment for taking up any slackness. 
Calculating the cylinder pressure with full application 
at 50 lb. to the sq. in., and taking the leverage at 4.4 
to 1, gives 39.6 tons total block pressure on the motor 
cars. The gauge pressure on the train line is 60, and 
that on the main line 70/88 lb. per sq. in. А hand 
brake is fitted to all motor cars and control trailers; 
main reservoirs are fitted to each motor car. 

The underframes are constructed entirely of steel bulb 
angles untrussed, but cambered up to form the sole bars, 
and the centre longitudinals are rolled steel channel 
sections running the whole length of the frame between 
bogie centres. "The extension to headstocks is made up 
of pressed-steel channel section. The cross bearers at 
the bogies are pressed channel sections tapering at the 


Fic. 2.— INTERIOR oF DRIVER'S САВ. 


sides with flanges stiffened above and below. The floor 
plates are stiffened with short angles and pressings 
across from the sole bars to the centre longitudinals, 
and the whole is stiffened up with four gusset plates 
between the bogie centres. 

Each motor bogie is equipped with two motors hung 
on the axles and supported by brackets extending from 
the housing plates. The driving wheels are 36 in. 1n 
diameter. The motor bogie side frames are of channel 
section running the whole length to the headstocks, but 
are cut away on tlie bottom flange to receive the axle 
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boxes. The bolsters аге built up of channels, and are 
supported on nests of concentric coil springs mounted 
on the spring plate, which is a channel pressing with the 
upper edge turned over to form a flange; this in turn 
is supported by heavy steel forgings pivoted to cast-iron 
brackets fastened to the housing plates. 

The centre bearing is a ball bearing, and the journal 
boxes slide on horn plates of heavy cast steel, bear- 
ing on laminated centres composed of, ten plates, 
eye bolts taking up the load through auxiliary rubber 
springs тта steel eye-bolt brackets riveted to the side 
frame channels. The trailer bogies follow similar but 
lighter construction. | 

The motor cars are each equipped with four G.E.260 
motors of the interpole tapped-field self-ventilated type, 
and are rated at 198 h.p. for one hour, and 182 amperes 
continuously. The motors are fitted with 20-tooth 
pinions gearing with 63-tooth gear wheels and pro- 
vided with bolted type axle caps and dust shields for 
the axle, and the suspension bearing brusses are keyed 
to prevent rotation. 

cach pair of motors with its control gear constitutes 
a complete unit equipment. The control gear (mounted 
under the car) consists of a circuit breaker, main switch, 
fuses, reverser, 15 contactors, resistances, and tapped- 


field relay. The contactors are of an improved type. 
The contact tips are provided with arcing horns and 
a moulded are shoot, and the interlocks are of the disk 
type mounted on the back of the contactor. The con- 
tactor box with all contactors, resistances, &c., is a unit 
complete with wiring, and has its own terminal base. 
The reverser connected to the motor fields is of а druin 
type operated by a pair of opposed solenoid coils. Other 
apparatus is substantially the same as previously used. 

Master controllers of an improved type are fitted at 
each end of each motor car, fig. 2, and at one end of 
the control trailer car, together with the necessary con- 
trol and compressor switches, circuit-breaker, switch, 
fuses and control cut-out switch; the control is non- 
automatic except that the motor field is weakened auto- 
matically by the tapped-field relay on the current de- 
creasing on the last controller point in parallel. 

The 8-car train has an acceleration of 14 m.p.h. per 
second and & balancing speed of 45 m.p.h. attained 
after travelling one mile on the level. The time for a 
section 0.51 mile in length is eighty seconds excluding 
stops. | > 
The stock was constructed by the Metropolitan Car- 
riage, Wagon & Finance Co. at its works at Oldbury, 
Saltley. С 


. CHIMNEY DRAUGHT TROUBLES. 


By EDWARD INGHAM, A. M. I. Mech. E. aa eee ж СЩ 


Ix order that the fuel in a boiler furnace may be burned 
to the best advantage, it is essential that there should 
be а good draught, since otherwise the amount of air 
passing through the furnace, and consequently the oxy- 
gen required for combustion, will be restricted, with the 
result that the fuel will be only partly consumed. 
Hence every steam user who wishes to avoid unnecessary 
waste of fuel must not only provide the required means 
of producing a good draught in the first instance, but 
must take care that the draught is maintained. 
Troubles in connection with draught are not by any 
means infrequent; in the majority of cases they are 
due to simple causes, and to find the remedy is, there- 
fore, usually not a difficult matter. We shall in this 
article consider some common causes of bad draught, 
and incidentally refer to one or two troubles which are 
more or less the result of iinpaired draught. 

The common method of producing a draught is to 
build a chimney of suitable height. The chimney con- 
tains а eolumn of heated and rarefied gas, and the 
difference in weight of this column and that of a similar 
column of cold air outside causes the air to move, and 
so produces the draught. The draught will, of course, 
depend upon the height of the chimney, the temperature 
of the gases in the chimney, and the temperature of 
the outside air. It is useful to remember that when the 
temperature of the air is 62 dep. F., and that of the 
chimney gases 552 deg. F., a chimney 140 ft. high 
will produce a draught of one inch of water, which 
is ample for the burning of most fuels; in fact, inany 
coals сап be satisfactorily burned with a draught of 
à in., so that from the draught point of view, a chimney 
considerably less in height than 140 ft. will be satis- 
factory in most cases. Chimney heights, however, are 
fixed more by the sanitary requirements of the neigh- 
bourhood than by the draught they will produce, be- 
cause it is necessary that the products of combustion 
should be discharged at a height considerably above 
that of the surrounding buildings. In general, if 
the height is satisfactory from this point of view, it will 
usually be satisfactory with regard to the draught. 

A rough rule for determining the height of the 
chimney required to produce a given draught is: н = 
137p, where н ів the height in feet, and р is the draught 
required in inches of water. When the height-has been 
tired, the next consideration is the sectional area of 


the chimney. This, of course, will depend upon the 
total grate area of the boilers as well as upon the height 
of the chimney ; the following formula may be used: 
A= wG/l4 Jh, where w =the number of pounds 
of coal burned per square foot of fire-grate per hour; 
G=the total fire-grate area in square feet; and H= 
height of the chimney in feet, measured above the fire- 
grate. If there is only a single boiler, the constant may 
be increased to 1/12 or 1/10. | 

It will be obvious that the first thing to do when 


inquiring into the cause of a bad draught is to see that 


the height and the sectional area of the chimney are 
satisfactorv. since otherwise constant trouble will be 
experienced. As already explained, it will seldom be 
found that the height of the chimney is at fault, but if 
so, the chimney can perhaps be built higher, or the 
draught assisted by means of a fan. If the chimney 
area is restricted, nothing can be done to enlarge the 
area, except by entire rebuilding, and sonie other means 
must, therefore, be adopted. | 

A bad draught is sometimes the result of installing 
one or more additional boilers, the sectional area of 
the chimney being insufficient to discharge freely the 
vases from the original and the new boilers combined. 


This will illustrate the importance of making the sec- 


tional area of a chimney of ample size in cases where 
future extensions are likely to be made. 

We remember one instance where a very high chimney 
failed to produce a good draught. So far as the height 
was concerned, a chimney of only three-quarters of the 
actual height would have been ample. The chimney in 
question had a keen taper, being very much smaller at 
the top than at the base, and an expert who was called 
in to investigate the trouble suggested that by reducing 
the height the sectional area of the outlet would be 
considerably increased, because the diameter increased 
gradually towards the base, and the area varies not 
simply as the diameter, but as the square of the dia- 
meter. The suggestion was acted upon and the in- 
creased outlet area thus obtained proved to be sufficient, 
no further trouble being experienced. 

When additional boilers are installed and the exist- 
ing chimney 1s not large enough for the increased duty. 


there are two principal ways of meeting the difficulty : 


One is to install an induced-draught fan, driven either 


by an electric motor or à ша steam engine, whichever 


— — — — —— = ——= 
= 


— ———— 7 а 


266 THE ELECTRICAL REVIEW. [Vol 88. No. 3,258, Manon 4, 1921. 


— Ü— ——— € HM M — 


is the more convenient. The other is to divide the whole 
range of boilers into two equal sections, allowing the 
existing chimney to deal with one section, and building 
a new chimney, perhaps of steel for cheapness, to cope 
with the remaining boilers. Which of the two methods 
would be the better one would depend upon circuin- 
stances, and the matter would require careful con- 
sideration of all the conditions. 

In some instances, trouble with the draught is the 
result of restriction in some part of the flues. As a 
general rule, no part of the flues should be less їп sec- 
tional area than the throat of the chimney. In one 
iustance, where the draught was so poor that the fire- 
men could not keep up the steam pressure, it was 
found that the fire-bridges had been built too high, 
i.e., to within about 9 in. of the top of the furnace 
crowns. The simple act of removing two courses of 
bricks entirely overcame the trouble. 

Sudden bends and changes of section in the flues will 
sometimes be responsible for impaired draught. Аз 
far as practicable all bends should be smooth and of 
large radius, and the course of the flues to the chimney 
should be as direct as possible. When the chimney 1s 
at a great distance from the boilers, both it and the 
inain flue should be made of considerably larger area 
than would ve necessary in a normal case. For example, 
it is recommended that the area in the case of a main 
flue 1,000 ft. long should be twice as great as would 
be necessary in à case where the boilers and the chimney 
were close together, as determined by the ordinary 
rules. 

We have seen that the draught produced by a chimney 
depends upon the temperature of the gases passing up 
the chimney. If from any cause this temperature should 
be reduced, the draught will be impaired, a fact which 
is commonly overlooked. Hence it is important that 
leakages of cold air into the flues should be carefully 
avoided, and to this end all the brickwork surrounding 
the boiler should be maintained in good order. Since 
there is reason fo believe that a considerable quantity 
of cold air sometiines passes through the solid brick- 
work. owing to the porosity of the bricks, the coating 
over of the external surfaces of the walls with tar is 
worthy of consideration. It is not difficult to realise 
that when the brickwork either of the flues or the 
chimney is allowed to become defective, as it frequently 
is, particularly at the back end of Lancashire and 
similar boilers, the quantity of eold air rushing into 
the flues is so great that the hot gases are cooled down 
to such an extent that the draught may be entirely 
spoiled. We have in mind a peculiar instance of this. 

At a certain works, a new boiler of the Lancashire 
type had been installed as a substitute for a similar 
boiler. Arrangements had been made for a number 
of influential shareholders to visit the works on the 
day of starting up the new boiler, and accordingly, the 
engineer-in-charge carried out а general spring- 
cleaning." On lighting the fires in the new boiler, 
However, he found to his dismay that the chimney would 
not draw," and the boiler house was soon filled with 
smoke. So far as was known, no change whatever in 
ihe conditions of working had taken place, and for 
{һе time being, those concerned were at a loss to know 
what to do. A careful examination of the brickwork 
setting showed the brickwork to be in good order, but 
en going to examine the chimney, the engineer-in- 
charge found a large fracture at the base of the chimney 
extending for several feet. Through this rent the cold 
air rushed in large volumes, cooling the chimney gases 
to such an extent that the draught was almost entirely 
spoiled. The fracture had existed previously, but had 
been covered up by dirt and refuse until the day in 
question, when the rubbish had been removed, thus 
revealing the defect. The rent was quickly made good, 
after which no further trouble was experienced. 

The serious effects whieh the installation of a fuel 
econumiser may have in unpairiug chimney draught 
are not alwavs realised as thev should be. Such an 
apparatus will generally extract so much heat from the 


products of combustion that the temperature of the 
vases is reduced about 300 deg. F. Since, as we have 
seen, the draught depends largely upon the temperature 
of the gases, it will be realised that such a reduction 
of temperature may entirely spoil the draught pro- 
duced by a chimney which was originally designed on 
the assumption that there was to be no economiser. If, 
indeed, the outlet temperature of the gases is low to 
commence with, the installation of an econoniiser is out 
of the question. The economiser may also prove a 
serious obstruction in the flues unless care be taken to 
avold this difficulty. 

In starting up a boiler connected with a cold chimney, 
trouble in creating the draught is liable to be experi- 
enced for the obvious reason that, to commence with, 
the chimney contains а column of air at approximately 
the same temperature as that of the outside air, so that 
there is no difference in weight of the two columns to 
set the gases in motion. When this trouble is met with, 
it may generally be overcome by lighting a fire at the 
base of the chimney. 

Trouble with the draught is sometimes experienced 
in hilly districts when the surrounding hills are in 
close proximity to the chimney. The difficulty is fre- 
quently in the nature of a down draught, and would 
appear to be brought about through the wind blowing 
downwards from the hills and descending the chininey 
shaft. Strangely enough, the trouble may only occur 
when the wind is blowing in a certain direction ; there 
is & belief that when the wind is a northerly one, the 
trouble is far less liable to occur than when it is in 
any other direction, but why this should be so is not 
easy to explain. 

А. down draught is often attended with very unplea- 
sant results. For instance, the smoke is blown into 
the boiler house, flames and sparks issue from the 
furnace mouths, and the boiler may vibrate more or 
less violently owing to the descending currents of cold 
air meeting the ascending currents of hot gas. A down 
draught will sometimes be caused by the choking of the 
spaces between the firebars. The flow of air upwards 
through the grate is checked, with the result that air 
Hows downwards from the outside. This applies more 
particularly to vertical boilers, and the remedy is 
obvious. 

In Lancashire boilers, a trouble closely akin to down 
or back draught is occasionally caused through the bafi- 
ling of the two streams of gas as they issue from the 
flue tubes, and meet in the downtake; this trouble may 
be accompanied by the most violent vibration. The 
remedy is to prevent the two streams of gas mixing 
together until they have passed a distance of a few feet 
under the boiler towards the front end, by building а 
mid-feather wall. 


ee 


Australian Industrial Developments.—A Brama PRo- 
TEST.—The Sydney correspondent of the Daily Telegraph reports 
that, speaking at the opening of Messrs. Chubbe's new safe works, 
Sir Joseph Cook referred to the growing tendency of British firms 
to establish factories in Australia. He said he was recently 
advised that it was proposed to spend £10,000,000 in new enter- 
prises. Since last March, 22 important new undertakings had been 
registered. with an aggregate capital of £3,500,000, besides & 1,500,000 
in the wool and textile industries alone. Bearing on the same 
subject, the Australian Overseas Committee of the British Electrical 
Manufacturers’ Association has protested against the decision of 
the Sydney City Council to accept the tender of an Australian firm 
at a price 20 per cent. higher than that of British firms. The 
Association states that the duty, freight, insurance, exchange, and 
other charges afford Australian firms a protection of 45 per cent. 
Thus the total burden on British manufacturers in this instance is 


65 per cent. It is urged that no preference should be given to 
local firms over British goods." 


High-Speed Kinematograph.—A golfer's strokes were 
used by Dr. Gustave Monod, of Vichy, during a lecture he gave at 
the Royal Society of Medicine, on February 23rd, to demonstrate 
the "ultra-kinema," a French apparatus which Dr. Moncd has 
brought with him from France. According to the Dai/y Mail, the 
film is made at the rate of 300 expoaures per second, and the 
picture is thrown on to the screen at the rate of 16 to the second. 
showing the action. Dr. Monod explained. about 20 times more 
slowly than the speed at which it took place. | 
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ELECTRICAL DECISIONS IN 1920—1. 


Tur Law Reports for 1920 do not contain many cases 
relating directly to the supply of electricity. Either 
the lawyers have been too busy with other matters, or 
those connected with the industry have been careful 
enough, or fortunate enough, to keep out of the way 
of litigation. 

There are, however, à few cases relating to tramways 
and other matters to which it is desirable to draw atten- 
tion. | 

First with regard to tramways: those who run these 
vehicles in public streets seem to be fair game for claims 
for compensation for alleged personal injuries; though 
to people who have a due sense of proportion, the num- 
ber of accidents which can possibly give a cause of action 
is extraordinarily small when compared with the number 
of persons carried. 

Two cases have been decided, one in Ireland and 
the other in England, in which the duty of a conductor 
in relation to passengers was considered. In the Irish 
case (Steele v. Belfast Corporation (1920) 2 I.R. 125), 
ап action for negligence was brought. The evidence 
for the plaintiff was to the effect that, while a tramcar 
was at a standstill at a compulsory stopping place, in- 
dicated by a red signal post, the plaintiff proceeded to 
enter, but just as she had put her foot on the step, a 
passenger on the platform rang the conductor’s starting 
bell, and the driver put the car in motion, with the 
result that the plaintiff was thrown to the ground and 
sustained serious injuries; that during all this time 
the conductor was on the top of the car collecting fares, 
and that during the earlier part of the same journey the 
bell had been rung by passengers on at least three occa- 
sions. The fact that the Irish Court of Appeal held, 
on these facts, that the jury were entitled to find a 
verdict seems to indicate that according to the judges 
in Ireland а conductor is bound to prevent the misuse 
of the starting bell at all costs; but that this is not 


the view of English judges appears from Wagner v. 


West Ham Corporation (37 T.L.R. 86), where an attempt 
was made to make a tramway company liable for an 
accident to a passenger in somewhat unusual circum- 
stances. When the plaintiff was entering a car of the 
defendants at an optional stopping place, the vehicle 
moved forward, with the result that the plaintiff was 
injured. It was shown that the starting bell was rung 
by someone other than the conductor. In these circum- 


stances the Corporation was sued, it being asserted that 


{һе conductor was negligent. А County Court judge hav- 
ing found that there was no negligence, gave judgment 
for the Corporation, and his decision was affirmed. by 
two judges of the King's Bench Division, who laid it 
down that the mere fact that a tramway car has been 
started from an optional stopping place through the 
hell being rung by a passenger in the absence of the 
conduetor does not render the tramway owners respon- 
sible for injury thereby occasioned, unless it is shown 
that in the circumstances the non-control of the bell 
hy the conductor amounted to negligence. "This decision 
accords with common sense. A conductor has many 
functions to perform besides watching the ingress and 
egress of passengers, and in the absence of negligence 
lis employers ought not to be held responsible. 

Apart from those who suffer actual physical injury. 
people whose nerves are affected sometimes attempt to 
recover damages from tramway authorities. Thus in a 
Scotch case, Ross v. Glasgow Corporation (1919 S.C. 
174) a lady averred that she was occupying a front seat 
on the top of an east-bound car, which was standing 
40 feet from a set of points; that she saw the driver of 


а west-bound car, which was standing on the same line 


of rails, but on the other side of the points, start his 


car without changing the points, and drive at consider- 
‘able speed towards her car, stopping only at а distance 


of 3 feet from it; and that, through fear of a collision, 
she sustained a nervous shock which resulted in per- 
manent injury to her health. Tt was held that such a 
serious fright as that alleged was not a natural and 


probable consequence of the occurrence, and the action 
was dismissed as irrelevant. It will be observed that 
the action was dismissed not because the claim was for 
damages for nervous shock, but because, in the opinion 
of the Court, the shock was not the necessary result of 
the accident. Claims for mere shock have more than 
once been held good—at any rate in English courts. 

In the case of the Postmaster General v. Blackpool 
and Fleetwood T'ramroad Co., Ltd. ((1920) 37 T. L. R. 
20), the Postmaster-General sought to recover damages 
from the defendant company, alleging that certain tele- 
graph cables which he had laid near their tramline had 
been injured by electrolytic corrosion. He was held 
entitled to recover, notwithstanding that the tramline 
had been constructed by the defendants under their 
powers in 1898, and the lines of the Postmaster-General 
were not laid until 1914. This remarkable decision re- 
quires some explanation. The company were bound 
by S. 65 (1) of their private Act (Blackpool and Fleet- 
wood Tramroad Act, 1896) to work their undertaking 
in all respects with due regard to the telegraphic lines 
from time to time used by the Postmaster-General and 
the currents in such telegraphic lines; and ‘‘ Shall use 
every reasonable means in the construction of their 
electric lines . . . to prevent injurious affection.“ 
S. 65 (2) imposes upon the company an obligation to 
pay the expense of all such alterations in the telegraphic 
lines of the Postmaster-General as may be necessary to 
remedy injurious affection. It appeared that the tele- 
graphic line was laid in 1914 within 7 feet of the com- 
pany’s electric lines, and without any notice to the 
tramway company. A breakdown, which occurred in 
1916, was found to be due to corrosion, and the diffi- 
culty was overcome by bonding. А County Court judge 
before whom the case came in the first instance, held 
that the Postmaster-General, in order to succeed, was 
bound to show that the company had failed to lay their 
cables in the proper way, and that, as he had failed 
to do this, the company could not be blamed. The 
Court of Appeal, however, held that this argument was 
untenable. Counsel for the company then attempted to 
argue that as the Postmaster-General had been negligent 
in laying his telegraphic cable so near to the tramway 
cables, the company could not be held responsible. The 
Court of Appeal refused to allow this point to be raised, 
as it had not been taken before the County Court judge. 
They made it quite plain, however, that this was a 
defence which might have been put forward, and the 
fact that they did so is a matter which ought to be borne 
in mind by tramway and other companies who have 
claims for“ injurious affection "" preferred against them 
bv the Postmaster-General. E 


SUPPLY LEGISLATION IN HOLLAND. 


THE question of the creation of a public authority in Holland 
for the concentration of the generation and transmission of 
electricity, to which reference was made in this journal about 
a year ago, has not yet been settled, although a somewhat 
modified Bill is at present receiving the consideration 


of the Second Chamber of the States-General. This 


Bill has for several months past been under the examination 
of a departmental committee, some of the members of which 
have raised objegtions to the scheme. In their opinion, the 
adoption of the project would not promote the supply of 
electricity throughout the country, but would hinder it, 
as the existing central stations would be hampered in their 
development on the measure becoming law. On the other 
hand, the Minister of Public Works, in the course of a lengthy 
reply to the objections in general, states that the fact is 
overlooked that the greater part of the country—in eight of 
the eleven provinces—is already supplied, and will continue to 
be supplied to a large extent in the near future, according 
to concessions granted by the Crown; and it is intended to 
issue concessions to provinces and communes in the remainder 


of the country. It is calculated that the scheme will 


permit of the delivery of electricity to consumers at a lower 
price than would otherwise be possible. But although the 
Minister expects great advantages to result from the centralisa- 
tion of production, or at least from the use of large sets, 
he expresses the opinion that the importance of the. proposed 
regulation of the industry lies less in the cireumstance that 
it would render this concentration possible than in the advan- 
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tage which it will confer on the country by the production 
and transmission of electricity at high pressure. | 

The Minister proceeds to state that with the exception of 
a few central stations all the electricity supply works are in 
the possession of tbe provincial and communal authorities. 
[n so far as the bringing into operation of the scheme will 
cause any change for these bodies, it is that they will be 
relieved in the first place by the State (the public authority 
as a company) taking over the central stations and high-pres- 
sure network, and secondly, new generating stations and 
high-pressure networks which appear necessary will be estab- 
lished by the State, and not by the provinces or communes. 
In general, the centralisation will not proceed further than 
the production and transmission at high pressure, and will, 
except in special cases, not extend to the distribution of 
electricity. As to the purchase price to be paid for works, it is 
impossible to agree that more shall be paid than the value 
of the plant for the carrying on of the business. Proposals 
exist for the conversion to electric traction of certain of the 
railways which have to deal with a large volume of tratlic, 
and in this connection the committee has reported that the 
source of production and distribution of energy for this pur- 
pose is independent of the system to be adopted for the work- 
ing of the railways. 

According to the alterations made in. the original Bill, the 
public authority (company) to be formed bears the title of 
the Nederlandsch Electriciteits Bedrijf. The object. is to 
establish and work stations for the production of electricity 
Which is to be placed at the disposal of other parties, the 
transmission of the power by primary high-pressure mains 
and its transformation in sub-stations connected directly with 
the primary network; in special cases also to establish and 
carry ou distributing works according to concessions to be 
granted by the Crown, and to purchase and take over generat- 
ing works and equipment, as well as to buy energy in so far 
as may be necessary. Authority is conferred upon the company 
to take every action in accordance with the foregoing objects 
or which is connected with them to the fullest extent, even 
if this implies participation in other undertakings. ‘The com- 
pany is forbidden to dispose of the whole or part of any 
works or rights acquired, without the consent of the Minister 
of Public Works, and the sanction of the latter is also required 
to the raising of loans and the conclusion of important con- 
tracts for the sale or purchase of energy, the Electricity 
Board being heard before the Minister decides what are im- 
portant contracts. 

The company, which is to be formed for a period of 99 years 
dating from the Royal approval of the law, will have an 
ordinary share capital of 15,000,000 fl. divided into 100 shares 
of 150,000 fl. each. It is further provided that both consumers 
and workmen shall be represented on the Electricity Board, 
which will be established under the law to act as an advisory 
council to. the Minister of Public Works. 


JOINT ELECTRICITY AUTHORITIES. 


THE CHESTER AND NORTH WALES INQUIRY. 
(Continued from p. 236.) 


Continuing the cross-examination of Mr. S. E. Britton on 
February lith, Mr. JoNes closely questioned the witness as to 
figures given in the scheme which showed discrepancies, and 
ап adjournment was granted for the town clerk of Chester 
to go mto the matter; on resuming, the latter stated that 
owing to the hurry of the revision of the scheme certain figures 
Were put in which were inaccurate, und the total should read 
£29,500 instead of 435,850 in regard to the cost of transmission 
lines. Questioned as to the Vale ct Clwyd scheme, the Wide 
stated it was proposed to put а Чаш across the river Ciwvd 
and construct two channels across the river tiwy; the cost 
of £65,000 included. £15,000 for cable, and it was proposed to 
submerge 25 acres of land which would cust about £4,600), 
and include water rights and compensation. The dam Would 
be about 40 to 50 ft. high, and be made of stone. lhe dam 
would form а lake about a mile long and half a mile wide: 
the flow of the Elwy had been measured up to 14.000 eu. ft. 
a minute. . 

Mr. Jones: What I want to know is how are vca going to 
construct a lake of that size on 28 acres of land? 

Мг. BRITTON: I have not got the figures here; of course I 
have overstated it, a square mile is over 400 acres, and ob- 
viously that is wrong. 

Mr. Jones: I am very concerned as to whether these figures 
you are putting before the Commissioners are really reliable. 

Mr. ‘Titpestey ДОХЕЗ, in concluding his cross-exanunation, 
sud he reserved for a later time some points in the clauses 
containing obligations which had been put there. for the 
supply of railways, and if the. order went any further be 
Would ask for it to be materially extended, because it Was 
limited to haulage on the. railways. | 

The witness was then cross-examined by Mr. Moon, for the 
Deo Fisheries Board, who questioned the witness as to his 
report to the Board of Agriculture. in which he stated: *The 
Deo was prominent among British rivers for the cultivation 
of salmon, and in utilising the river for the generation of 
electricity special attention should be given to fishing in- 
terests.”’ 


In reply to further questions, the witness stated they bad 
no intention of taking off the foot from the weir put on 
under the Defence of the Realm Act. He also said he had 
seen salmon use the fish pass. 

Witness said it was proposed to construct two new weirs at 
first; eight in all were to be constructed, but at what period 
he could not say. Since the first proposal was made four ot 
the proposed dams had been cut out, reducing the 50,000,000 
units. He estimated that up to 60,000 cu. ft. per minute would 
pass through the turbine intake at full load. 

Mr. Bruce cross-examined witness as to the Vale of Clwyd 
scheme and the proposal to erect à dam on the Elwy, and 
the chairman remarked that before a hydro-electric station 
could be constructed the Coinmissioners would see that proper 
notices would be given to the authorities concerned, and any 
рони interests such as the Fisheries would be fully con- 
sulted. 

Mr. А. E. Morris, cross-examining on behalf of the 
Carnarvon C. C., asked If no public authorities, say, in 
Carnarvonshire came into your scheme owing to the financial 
responsibilities which clause 78 puts upon them, where do you 
hope to get that money to develop or to make transmission 
lines during the first five years? 

Mr. Вкіттох ; The Jomt Electricity Authority must have 
powers to raise the money, otherwise it could not operate, and 
it would raise money under such powers. 

Sir Harry HAwAnD: Is it the intention that the Joint 
Electricity Authority should not construct any works in the 
area of a district, the urban or rural eouncil cf which declines 
to become a constituent authority? 

Mr. BRIrrON: No. I do not think that is the idea. I do 
not think it restricts itself to the areas of authorities who 


.have uudertaken financial responsibility only. I think it must 


operate in the whole area. 

Sir Harry Hawarv: Then there will be advantages to be 
gained by consumers in areas the councils of which do not 
become constituent authorities, and the money for carrying 
out those works would be raised on the security of the whole 
of the district which is represented on the Joint Electricity 
Authority. | i 

Cross-examined by Mr. WALTER JONES (Anglesey C. C.). wit- 
ness said that the resources of the Power Co. as regards the 
western area were the primary and only source, and that the 
areas in that district should have preterential appropriation 
of an adequate development to the local and пайопа! ad- 
vantage. 

Mr. H. S. K. FELTHAM (town clerk of Crewe) then cross- 
examined the witness as to what the scheme intended to Чо 
for Crewe. 

The town clerk of Chester, before the adjournment for the 
day, asked for the production by the Power Co. of details 
so ав to show the financial result year by year, including 
capital charges and revenue, up to 1925, 

There was again a large attendance when the inquiry re- 
opened on Friday, February Isth. At the outset the chair- 
man asked Mr. Dickson, the town clerk of Chester, whether 
the statement showing the approximate composition of the 
Joint Electricity Authority as promised by him was vet 
prepared. 

Mr. Dickson expressed regret that it was not ready, and 
put in a statement showing how the £27.5 per kW capacity 
of the steam generating station was arrived at, the figures 
given being the estimates of the contractors. The figures 
given under wages, stores and repairs, and rents, rates, and 
taxes, management and establishment charges, had been 
altered, the total being £28,575. 

Sir JOHN SNELL remarked that the Commissioners were 
getting rather concerned as to the length of the inquiry. All 
who desired to cross-examine the witnesses should avoid repe- 
tition. 

Mr. FELTHAM (town clerk of Crewe) continued his cross- 
examination of Mr. Britton. Mr. Feltham said there were 
something like 20 generating stations in the area at present; 
would it be more economical if they were to be extended or 
for the scheme to go through? 

Mr. Britton: I think it is essential that the scheme should 
go through. | 

Cross-exainined by Mr. ALLEN (Denbigh C.C.), he said it was 
absolutely essential for industrial purposes that a constant 
supply of energy should be maintained, especially with respect 
to the water in some of the mines. 

Asked whether he proposed to charge the same price for 
industrial purposes as for lighting purposes, Mr. Britton gaid 
a Joint Electricity Authority would not provide tariffs for 
lighting only; it would provide tariffs to supply authorises 
distributors and large consumers. The price to the authorised 
distributors mentioned on Thursday, about 14d., was merely 
an average figure. 

Mr. ALLEN: Do you know that energy is supplied to the 
colheries in. Lancashire at under Id. per unit? 

Mr. Britton: I do not know that. In answer to the 
chairman, the witness said that taking the load factor mte 
account, it should be possible to get a figure of under 1d. 
per unit. Asked by Mr. Allen whether the enlargement o 
the existing Wrexham station or the erection of a generating 
station in the heart of a coalfield would give greater contidence 
to the industries of the district rather than the water power 
scheme, Mr. Britton said No. ‘The proper place to put the 
steam station was on the Dee, hüving regard to the volume 
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of water available for condensing purposes. It was proposed 
to erect the transmission lines overhead. | 

In answer to Mr. CowLEW (Northwich U. D.C.), the witness 
said the promoters of the scheme could give no assurance 
when the scheme would be carried out; it was a matter for 
the Commissioners and the Joint Electricity Authority. 

Mr. CowLEY: Suppose the whole of the urban authorities 
within a defined area could not see their way to come within 
the scheme, to become, as it were, constituent authorities in 
the scheme, it would be difficult to work the scheme. 

Mr. Вкіттом : If they took the line you suggest they would 
be neglecting their duty under the new Act. 

In answer to Mr. FENNELL (Northwich Electricity Supply 
Co.), the witness said that he had not had any further infor- 
mation to enable him to form an opinion as to whether the 
Dee water power or the Welsh water power would be the 
best in the central and eastern areas. 

Mr. AMos Jones (Rhy! U. D.C.): Have you applications 
from anyone in the district for energy 

Mr. Britron: It has not been part of our work to do that. 

Mr. Jones: The facts establish that only 356,000 units were 
consumed by Rhyl, but you put forward a proposal that 
3,000,000 units will be taken in the next ten years. Rhyl is 
the only town in the area that at present consumes electricity. 

The CHAIRMAN: May not that be because your cost of pro- 
duction is so high? 

Mr. JoNES pointed out that there was a belief prevailing 
amongst various undertakers that should they refuse to par- 
ticipate in any scheme that might be set ир, the Commis- 
sioners in whom the power of sanctioning loans was now 
vested would refuse them any expenditure upon their under- 
taking until such time as they agreed, to come within the 
scheme. 

The CHAIRMAN: For the benefit of those who have got that 
mistaken idea, I might perhaps say at once that I am quite 
sure that it would not be the attitude of the Commissioners. 
If after the establishment of a Joint Electricity Authority 
there is a particular undertaker in the district whose under- 
taking can be extended at a cheaper rate, and with a greater 
benefit to the people in the area than the alternative course 
of taking it from some distant supply, I am perfectly certain 


the Commissioners under those circumstances would not 


refuse to sanction the extension of that undertaker's station, 
taking, of course, all the necessary points into consideration. 

Cross-examined by Mr. H. J. Owen (Merioneth County 
Council), the witness suid he was aware that Merionethshire 
Was anxious to obtain an adequate supply at an early date, 
subject to some form of public control. and that Merioneth 
was within the area of the North Wales Power Co. 

Mr. Owen: Why has Merioneth been left out of your 
scheme ? 

Mr. Britton: It is stated that so far as Merioneth and 
Montgomery are concerned it should be the first duty of a 
Joint Electricity Authority thoroughly to survey those areas, 
and find out the sources available for development. 

Mr. Owen: I take it the whole area will benefit by the 
erection of a station at Maentwrog, and that you will admit 
the resources of Merionethshire are being made available and 
diverted to services outside the county ? 

Mr. Britton: Well, the county generally, as far as prac- 


ticable. 


The witness was then cross-examined by Mr. Leray (Flint- 
shire County Council) concerning the figures given for the 
me per mile of the transmission lines, and the route of the 
Ine. 

Sir Harry Hawanp: What figures ought І to take for the 
purposes of comparison with the generating costs of existing 
stations 1n order to show whether it would pay the authorised 
undertakers to take a bulk supply from your new station? 

Mr. Britton: The figure is 1.135d. including transmission; 
at Northwich the figure is 1.161d. | 

Sir Harry HAwARD: It is not clear that the whole of those 
costs would be saved if Northwich took a supply in bulk, and 
there would be certain wages still to be paid, so that the 
aes costs of Northwich were something less than 

Mr. Britton: That would be so. 

Sir Harry Hawarp: Could you afford to supply Northwich 
at a figure which would induce them to take your supply? 

Mr. Britton: Not on the average cost per unit. 

The witness, in reply to further questions, said he was 
expecting 2) existing stations to be discarded on the assump— 
tion that a supply would be available at a cost below their 
present cost. 

In reply to Mr. Page, the witness said he had not been 
able, through lack of information. to come to any conclusion 
a8 to what would be the diversity factor in the event of the 
stations being supplied from a common source. Не agreec 
that if any other source or method of supplying electricity 
could be shown to be economical, the low-fall water power 
should remain in abeyance until some future time. 

In arriving at the figure of 2d. per unit he had assumed 
the calorific value of the fuel at 11.000 B.th.u. 

Mr. PAGE: What would be the ratio between steam sup- 
plied load and water supplied load in a total load of 10,000 kW? 

Mr. Bnrrrox : I should think anything between 30 and 50 
рег cent. would be ample. 

In reply to further questions as to the many steps between 
the turbine and consumer on the proposed low-fall water- 


power development, the witness said it was proposed to adopt 
the ‘Thury system, which he considered was the most suit- 
able. | 

Mr. Pace: Have you considered the Highfield method? 
Perhaps you do not know of that—it is quite recent; it is a 
new type of, shall we call it, converter.“ 

The CHAIRMAN: Supposing, when the details of the Power 
Со.'в scheme are unfolded, that it be found that energy can 
be supplied by them into the eastern district more cheaply 
than you estimate you can generate from a steam station on 
the Dee, in spite of what you have said, do you seriously, as 
an engineer, say that it would not be better and the more 
proper thing to take the energy from the Power Co.'s district 
for use in the eastern districts rather than incur the expense 
of а scheme on the Dee Estuary? 

Mr. Britron: I quite agree, sir; if, as you say, such a 
result can be shown it would be quite the proper thing to 
develop in the west and leave the other development. 

The witness also agreed that with reasonable duplication 
there would not be any real difficulty in maintaining intact 
a properly designed system of transmission. 

Before Mr. Britton left the witness chair, which he had 
occupied for nine hours, the chairman remarked that the 
Commissioners recognised that he had done valuable pioneer 
work in connection with the matter, and they wished to thank 
him and his colleagues for it. | 

The next witness called was Mr. W. II. Armistead, a 
consulting fish culturist. He said that the dams to be con- 
structed would cease to be an obstruction to salmon if suitable 
fish passes were constructed. 

Lieut.-Col. W. A. CHurToN, deputy chairman of the Chester 
City Council Electricity Committee, gave evidence, and was 
followed by Sir Henry Ropertson, chairman of the Dee 
Fishery Board, who stated that with the formation of the 
lagoons pike would congregate and destroy the salmon fry. 
He estimated the value of the salmon caught yearly in the 
river at £10,000. 

In answer to Mr. ALLEN, the witness stated that his com- 
pany, the Brymbo Steel Co., generated and consumed 
5,000,000 units of electricity a year. In answer to Mr. MILLER, 
he said that they were prepared to purchase energy from 
the North Wales Power Co. if it were offered at a price which 
would pay them to buy it—say, in the neighbourhood of 
Id. a unit. 

Mr. Moon (Dee Fishery Board) addressed the Commis- 
sioners, asking them to reject the scheme on the ground 
that the proposal involved compulsory powers, which ought 
not to have been included. His Board also took the view 
that if there was an urgent demand for electricity in the 
district there was obviously an alternative supply which should 
be considered, and the scheme, as far as concerned the water 
portions of it, was completely irrelevant and could have no 
force whatever. 

Mr. Bruce then made a statement on behalf of the Ministry 


of Agriculture and Fisheries, and said it was the considered 


opinion of the Board that the fisheries would be not absolutely 
ruined, but next door to it. The fishery interests would be 
prepared to stand aside in the common interest if this were 
necessary, but the alternative scheme did not affect the fisheries 
in the least. | 


THE NonrTH WALES Power Co.'s SCHEME. 


Mr. MiLLER was then called upon to open the case for the 
North Wales Power & Traction Co.’s scheme (abstracted in 
the ELECTRICAL. REVIEW of February llith). He said that the 
basis of the scheme was the proper development of the high- 
level water power of the western area: they wanted to develop 
that power, and they could do it to everybody's advantage. 
In 1903 the company was formed, and in 1904 it applied for 
Parliamentary powers, and in due course received them. The 
company was constituted for the purposes of the Act under- 
takers in the counties of Carnarvon, Denbigh (exclusive of 
the borough of Wrexham and the rural district of Wrexham), 
Merioneth. and Anglesey. By Section 9 of the Act there were 
transferred to the company powers with respect to generating 
and supplying electricity which had previously been vested 
in the Portmadoc, Beddgelert, and South Snowdon Railwav 
Co., which had acquired those powers under an earlier Act 
of 1901. The company proceeded to carry on the work at 
Cwm Dyli, and got transmission lines, he thought, to Blaenau 
Festiniog, and to Llanberis, in connection with аё station. 
In 1907 the first Aluminium Corporation came into existence; 
in 1909 the present Aluminium Corporation was formed with 
strong financial backing, and took over the business of the 
1907 Corporation, which had in its own day taken over from 
the North Wales Power Co., the watershed known аз the 
Ergian Watershed, now in use and developed at the Dolgarrog 
Power station. The Aluminium Corporation at once proceeded 
to develop the important water power in the Llewelyn Range. 
and its power station was at Dolgarrog in the Vale of Conwav. 

In 1916 the Corporation, in conjunction with the Conwav 
and Colwyn Вау Joint Water Supply Board, obtained a special 
Act under which the Corporation was given authority to 
enlarge and extend Lake Cowlyd and to have the use of the 
lake after the necessary water supply had gone to the Board. 

In answer to the Chairman, Mr. MILLER said that the North 
Wales Power Co. was the statutory company carrying on under 
the Act the business of supplving powersand the Aluminium 
Corporation since 1918 had. worked, with it under one chairman, 
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Mr. Kenneth M. Clarke and the same managing director, 
Mr. Jack; all the directors of the North Wales Power 
Company had seats on the board of the Aluminium Corpora- 
ton. ‘There were additional directors of the latter who sup- 
ported the present scheme. Ihe North Wales Power Coni- 
pany owned the Cwm Dyli power station and the transmission 
lines of the company, and the Aluminium Corporation con- 
structed the Dolparrog power stations. The two stations were 
now linked up and a transmission line passed from Dolgarrog 


15 oe Dyl. The business of supply took place from Cwin 
dy li. 


Мг. HowrrL (Town Clerk of Wolverhampton) said he ap- 
peared for the authorised undertakers for the North-West Mid— 
lands areas, Which comprises the Midland Electric Corporation 
for Power Distribution, the Corporations of Stoke-on-Trent, 
West Bromwich, Shrewsbury, Leek, Newcastle-under-Lyme, 
Wolverhampton, and Market Drayton Electric Light and 
Power Company; the area as provisionally determined by the 
Commissioners in the county of Chester, the municipal 
borough of Congleton, Macclesfield, and the urban districts of 
Alsager, Bollington, Buglawton, Sandbach, and the rural dis- 
tricts of Yeardsley, Congleton, Disley and Maeclestield ; in the 
county of Derby, New Mills and Hayfield. Those were areas 
roughly in the north and north-west which the conference 
Wished to be excluded froin the district as provisionally deter- 
mined by the Commissioners, and if those areas were to be 
excluded they must be placed in districts which the Commis- 
sioners were now considering. 

Mr. S. T. AEN (Wolverhampton electrical engineer and 
chairman of the Engineers’ Committee representing the West 
Midlands district) gave evidence m support of the application, 
and stated the distances of the places they asked to he ex- 
cluded from the stations they. proposed. to construct, one at 
lronbridye, on the Severn, with a capacity of 150,000 kW and 
another near Rugeley, on the Trent, of 80,000 KW, and a third 
at Stoke, on the Trent, of 30,000 KW. 

Mr. Allen was cross-examined by several representatives of 
adjacent authorities, and Mr. Proctor, for the promoters. of 
Scheme А, said he had no objection to the areas being included 
in his scheme. 

The CuAtRMAN said they would have due regard to the repre- 
sentation made by the North-West) Midlands authorities. 

On Saturday, resuming his statement on behalf of the North 
Wales Power Co.'s scheme, Mr. A. T. Милев, K. C., said to 
make the best use of the hydraulic power at the disposal of 
the Power Co. it was essential that the company should have 
a market in the industrial area on each side of the eastern 
border of Wales, and during the next ten years, which would 
form the interim period of development, it was proposed to 
supply energy at lid. a unit average price, and when the 
development reached maturity this figure would be very con- 
siderable reduced. The erection of the transmission lines would 
be proceeded with as soon as the necessary powers were ob- 
tained or reasonably in sight. With the approval of the Com- 
missioners these powers would be asked for by means of a 
Bill before Parliament. 

Counsel went on to refer to various objections raised against 
the Power Co.'s scheme. One objection was that if the scheine 
were approved, there would not be sufficient public control 
over the undertaking. He would have thought that the ap- 
pointment of the Electricity Commissioners themselves would 
to a Very great extent meet such an objection as that, but the 
promoters were most anxious in every Way to meet reasonable 
criticisms or objections, and they proposed to provide for the 
formation of an advisory committee of the consumers, includ- 
ing representatives of the distributors, the railway companies, 
and the large consumers. This committee could consider all 
complaints and advise as to proposed extensions of mains and 
so forth, and could make representations to the Electricity 
Commissioners, whose quasi-compulsory powers would be sufli— 
cient to secure attention to any reasonable requirements. 

The objection that this private company might extort un- 
reasonable profits from the consumers was met by clauses in 
the Power Company's Act limiting the profits to 10 per cent., 
and limitations as to the prices to be charged. The company 
was subject toa Board of Trade audit already. As to the sug- 
gestion that the Electricity Act contemplated administration 
by publie authorities, Mr. Miller pointed out that the pro- 
vision for the setting-up of a Joint Electricity Authority in 
the Act was to be acted upon where necessary, and he sub- 
mitted that such a body was not necessary in this distriet, 
and would, owing to the exceptional character of the district, 
be undesirable. 

The © deficieney clause " was put in to enable the company 
to pay the debenture interest in the event of the income from 
power sold not being sufficient to do so. Should another war 
break out, or some unforeseen dislocation of trade conditions 
arie. Which would embarrass the company— Which would, 
owing to the nature of its business, have to make contracts 
ahead for many years—the clause would enable it to make up 
апу deficiency of the debenture interest by a call upon the 
consumers in respect of the preceding year; or. if preferred, 
it could be nade in the form of an increase of price for the 
coming sears. The promoters were quite willing. that the 
operation. of the clause should. be rendered subject to the 
approval of the Commissioners. 

Mr. EI. J. Jack. managing director of the Power Co., gave 
evidence. He exphuned the various works, and indicated the 
various матема by exhibiting a model on which the moun- 


tain ranges and valleys were shown to scale. He said that the 
heaviest rainfall was on the Snowdon area, which caught the 
rain clouds coming in from the Atlantic, and the lowest at 
the western side. In addition to the existing resources the 
company proposed to construct a dam near Maentwrog, which 
would give an enormous storage, and there were many further 
plans for increasing the supply of hydraulic power. It was 
proposed that the North Wales Power Co. should take £250,000 
of the debenture issue of the Aluminium Corporation, and 
should finance the corporation to the extent of another 
£250,000, and in consideration the corporation would agree 
to give the Power Co. as much or as little electrical energy 
as the Power Co. might desire from year to year ut the rate 
of 1d. per unit. 

It was at first intended that the companies should be merged, 
but that proposal bristled with difficulties, and this solution 
was worked out as the simplest way of dealing with the 
problem. A considerable amount of further capital would be 
required, and he thought that by issuing a bond that was 
certain ta obtain its interest at a reasonable rate the money 
could be obtained from the public. Through his experience 
of the transmission of electricity by overhead mains he found 
that the system worked effectively and was extremely satis- 
factory, as he thought the company's customers would testify. 
The longest transmission line was that to Trevor, in South 
Carnarvonshire, a distance of 26 miles. 

The witness was questioned by Mr. Dickson (Chester Cor- 
poration) as to the terms of the agreement with the Aluminium 
Corporation. The agreement, Mr. Jack explained, had not 
been drawn up, but, at the suggestion of the chairman, he 
promised to give the heads of it at the resumed sitting of 
the Commission. 

Mr. Воотн, a Commissioner, drew attention to a clause in 
the Power Co.’s Act, under which the company was required, 
on being served with notice to supply energy to a district, to 
deliver that energy at a specified point. within that district. 

In reply to Mr. T. E. Morris (Carnarvonshire County 
Council), Mr. Jack declined to commit hinself to the principle 
of giving preferential treatment to consumers who were near 
the power stations in the matter of price. To Mr. J. AMPHLETT 
(Colwyn Bay).) who supported the Power Co.'s scheme gener- 
ally, Mr. Jack said he would not object to some clause being 
inserted in the proposed Act under which, if the Power Co. 
at any time found itself unable to carry out its obligations, 
the proposed advisory committee would carry on the works. 
In fact, at the back of his mind was the thought that the 
advisory committee would, when it had learnt its business, 
become the Joint Authority for the area. 

At this stage the Commission adjourned till Monday. 


(To be concluded.) 


NOTES FROM CANADA. 


(FROM OUR SPECIAL CORRESPONDENT.) 


SoME months ago the Provincial Government of Ontario ap- 
pointed a special committee to report on the possibility of 
devising a more equitable system of distribution of power by 
the Hywdro-Elecetrie Power Commission and a more uniform 
price. Ihe former question was raised apparently by the 
rural portions of the province, where the people evidently feel 
that the cities and towns are getting all the benefits of cheap 
power while they themselves are left out except in those cases 
where the transmission and distribution lines pass sutliciently 
near to the hamlets and the farms to make it practicable to 
supply them; the latter question no doubt emanated both from 
rural districts and from small towns and villages, where 1t 
has been found possible to give a supply of electric energy, 
but only at high rates, owing to the smallness of the demand 
or to the remoteness of the particular town, &c., from the 
source of supply. | 

It is believed that this latter question was the one which 
was actually responsible for the appointment of a committee 
as, for some time, there has been an agitation 1n certain 
quarters that there should be one uniform rate throughout 
all the Commission's systems for electric energy, no matter 
how close to or remote from the source of supply any spot 
might be. 

Ihe committee referred to have just issued their report. 
which is unfavourable to the proposed " flat“ rate for the 
entire province, but advocates a © zone " system instead, the 
lates to be uniform throughout any particular zone, ol 
Course. 


Several other matters are dealt with in the report, which 
may be of interest. 

The committee recommend the creation of a“ Department 
of Power," to be a department of the Provisional Government 
With а“ Minister of Power " at its head; they also recom- 
mend that a yearly rental for all power developed be charged 
at the rate of $2.00 per h.p., which would yield about 
$2,000,000. The report points out that of about 337,000 h. p. 
being supplied by the IH ydro-Electrie. Power Commission, 
only about 2,500 h.p. is supplied to the agricultural industry; 
this being the case, the committee recommend that the 
Government. should. give financial assistance to rural districts 
by paving a certain proportion of the cost per h.p. supplied 
to such districts, the small and more remote municipalities 
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should also, it is stated, receive some measure of assistance, 
and suggested figures are given. 

For power costing more than 8.30.00 per h.p.-year for any 
municipality or power zone, the Government should assist 
to the extent of 5U per cent. of the excess over $30.00 up to 
а maximum figure (for the Governinent) of $25.00. | 

For power supplied to the agricultural industries, the assist- 
ance given may amount to “a sum sullicient to meet 80 per 
cent. of the annual charge necessary to pay for the cost of 
building and maintaining in rural districts the low-pressure 
transmission. lines that are necessary for rural distribution, 
but that such assistance shall not exceed 50 per cent. of the 
revenue derived from power rentals, and that one of the 
conditions upon which such assistance may be given is that 
there must be an average of three services per mule of trans- 
mission line in all rural districts served." 

It will be very interesting to note whether these proposals 
аге acted upon, as they will form something of a new de- 
parture in electricity supply even in connection with public 
ownership. That there will be strong opposition to some of 
them is certain. The consideration of such questions 18 ех- 
plained by the fact that Ontario at present has a Farmers’ ” 
Government in power. e 

In December the Hydro-Electrie Power Commission. put 
into operation two sets of 12,500 h.p. each at the power site 
developed at Nipigon, near Port Arthur, which is at the 
Western end of Lake Superior, and about 800 miles N.W. of 
Toronto. At present there is a temporary dam which gives 
only about half the head which will be available when the 
permanent dam is completed so that the power now obtain- 
able is only about 12.500 h.p. Altogether about 75,000 h.p. 
can be developed at Nipigon when the local demands warrant 
it. Power is being supplied now to Port Arthur, and in time 
large pulp and paper interests ак well as the City of Fort 
William will be using power developed on the Nipigon river. 

According to a recent article in the Canadian Engineer, 
the Union of Municipalities, in. the Province of Quebec (the 
stronghold of private enterprise so far as electrical engineering 
in Canada is concerned), Is urging that the question of the 
development of water power by the Government receive con- 
sideration. Up to the present tune the Provincial Govern- 
ment in Quebec, through the agency of the Quebec Streams 
Commission, has attended to the proper regulation and stor- 
age of water powers leaving actual development of water- 
power sites to private undertakings. If the proposals of the 
Union of Municipalities be adopted it will mean a very de- 
cided change of policy. | 

Extensions totalling approximately 130,000 h.p. are said 
to be in progress at several of the large hydro-electric plants 
in Quebec Province, and a new project. for а 150,000-h.p. 
development on the St. Maurice river is being considered; in 
addition a number of smaller schemes are proposed. 

As already reported in these Notes, there is a Power Com- 
mission in Nova Scotia, and though the available water 
powers are not very large when compared with others 1n 
this country, а 15,000-h.p. hydro-electric development is under 
construction which will probably be supplying power in the 
near future. 

In New Brunswick there is a Hydro-Electric Power Com- 
mission which, however, has not been in existence very long, 
but which seems already to be making headway. | | 

here is a considerable amount of activity in the Prairie 
Provinces, more especially with regard to the transmission of 
power developed on the Winnipeg river, in Manitoba. 


CORRESPONDENCE. 


Letters recewed by us after Б P.M. ON TUESDAY cannot appear until 
the following week, Correspondents should forward their communi- 
cations at the earliest possible moment, Mo letter can be published 
unless we have the writer's name and address in our possession, 


Domestic Supply from 500-volt Generators. 

I have two 500,-volt. lo0-amp. d.c. generators running in 
parallel and supplying lighting and power on the two- wire 
system. It is desired to obtain a lower pressure for domestic 
Purposes, preferably 120 to 150 volts. The machines have 
each one positive and one negative set of brushes. 

It Would be very interesting to have.criticisms of the prac- 
ticability of obtaining this reduced pressure by fitting another 
set of brushes at some position between the existing brushes, 
Whose potential will be that required, viz., 120 to 150 volts. 

rther, what are the disadvantages or alternatives to con- 
ng to a 3-wire system and using the 250 volts for the 


a ye mentioned purposes, and so limiting the pressure to 
earth to the safer figure of 250 volts? 


verti 


| Inquirer. 
February 2th, 1921, | 


Charging Batteries for Motor Cars. 
We have been interested 


— 603 


ans which | | in the correspondence in your 

Шу. р. 9 5 nas been going on for several weeks under tlie 
ned t ading. As up to the present discussion has been con— 
4 о d.e. circuits we have not intervened. © = 


fr. D. V. Tustain's letter, however, in your issue of Feb. 


ruary 18th deals with the question of battery charging from 
a.c. mains. We have recently placed on the market the 
Tungar battery charger for this purpose, and a large number 
of types and sizes are available, suitable for all a.c. circuits in 
this country, and of capacities to suit most requirements. 

The Tungar battery charger was illustrated and described in 
the electrical Press recently. The smallest size has an output 
of 2 amps. at 7.5/15 volts, and the largest 12 amps. at 0/75 
volts. The efficiency of the larger size on full load is in the 
neighbourhood of 75 per cent. 

A large number of Tungars are in use and giving every 
satisfaction, and we shall be pleased to give full data and 
information to any of your readers who may be interested. 


J. W. Stephens, 
Manager, Wiring Supplies Sales. 
London. The British Thomson-Houston Co., Ltd. 
February 25th, 1921. 


A Post Office Error. 


Supplementing our advertisements by the sending of price 
lists, accompanied by letters in imitation typewriting, handed 
over the Post Office counter in batches in accordance with 
regulations, we have been surprised and annoyed to find a 
considerable number come back, due to the addressees not 
wishing to pay surcharges, amounting in some cases to 3d. 

Inquiry at the receiving Post Office has made it clear that 
they failed to attach the triangular cancelling stamp to the 
envelopes that denotes the acceptance of the packet at the 
proper reduced rate, and so we fear many of our prospective 
customers have been unjustly mulcted of hard-earned money. 

‘Lhe object of this letter 15 to ask you to make the necessity 
of the triangular stamping more widely known, and to get 
back from the addressees the envelopes with the overcharge 
stamping, so that we may obtain the refund which we will 
make to them. 

Photector Co., Ltd. 
Southall. 
February 26th, 1921. 


Wiring in Ferro-concrete Factories. | 

Having had considerable experience in this class of сор- 
struction, my few remarks may help * Inquirer.“ In the 
U.S.A., where ferro-concrete buildings are almost the rele in 
large cities, there is one generally accepted form of electrical 
installation, this being screwed steel tubing of the Sherar- 
dised or galvanised variety. The mode of procedure is as 
follows: The owner or architect engages an electrical en- 
gineer to prepare a complete wiring plan, showing light and 
power outlets or points, and sizes of conduits, with the number 
and size of wires they are to contain. ‘Tenders are invited 
and accepted on this plan. Ав the building of the wooden 
formis proceeds the electrician installs the tubing system ac- 
cording to the engineer’s plan. ‘The concrete is then poured, 
completely embedding the tubing. When the building is 
practically finished, the wires are drawn in. Very few draw-in 
boxes are used, the lighting outlet boxes and distribution 
boxes generally proving suflicient for this purpose.  Person- 
ally, I do not think this system can be improved upon, for 
this class of building, provided that the owner or architect 
knows what he wants beforehand, and the services of a 
capable engineer are engaged. | 
Р. Davis. 
Portsmouth, 

February 28th, 1921. 


lcs AL 


With regard to the use of a concentric wiring system, the 
writer had the opportunity of viewing some premises in which 
а fire had taken place—through no fault of the electrical in- 
stallation—and the only material left on the wall was the 
copper-covered wires put up ten years ago and manufactured 
by Siemens Bros. The rubber had doubtless perished inside 
the copper tube, but had the wires been sunk in concrete 
there would have been a possibility of their escaping injury. 

lhe writer also knows of other buildings which have been 
wired with this wire (“ Stannos," I think it is called), and 


which have required no attention since the wire was installed 
ten years ago. 


Hamilton. J. K. G. 


February 27th, 1921. 


The Rating of Motors. 


Your report of Hartley v. Lancaster Corporation (February 
18th, p. 200) is of great interest in view of the Possibility of 
Wider use of multi-part charges for electric supply. 

In many cases it is convenient to base the fixed charge 
under such systems upon the reputed or marked horse-power 
or kilowatt capacity of the motors or apparatus installed 
and although I have not heard of such a case before, there 
is always room for argument about this feature. | 

In introducing svstems of this kind, it might be worth 
while for engineers to consider the advisability of inserting in 
the agreements a capacity avreed clause.“ something like 
the “age agreed claure ” «which one finds in life insurance 
policies. This would mean that аё, the time of making the 
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arrangement the supplier and the consumer had agreed the 
capacity of the apparatus and the basis of the fixed charge, 
and then it would not be competent for any question to be 
raised upon it in the future. ‚ 
British Electrical Development Association, Inc., 
„W. BEAUCHAMP, 
London. 


| | Director and Secretary. 
February 2rd, 1921. 


The Cost of Wiring New Houses. 


Having read with interest several accounts of the cost of 
wiring new houses and the erecting of mains to them, I 
thought the following statement of the cost of wiring and 
running mains to 22 new houses erected in this town might 
interest you. | 

The installation consisted of eight points per house, carried 
out in slip-joint conduit at the cost of 35s. per point, making 
a total of £308 for 22 houses. 

The method of distribution to the houses was by overhead 
mains consisting of No. 4 gauge hard-drawn copper wire, the 
9.wire system being used and the run of the wire 300 yards. 

One chimney on each house was utilised for supporting the 
wires, the chimney being timbered with 3 in, by 3 in. oak 


e. 


clamped on the chimney by § in. boits, and the wire supported 
by G. E. C. insulators; the cost of mains and the erecting of 
them was £60, making a total for the complete job of £368. 

The above, I think vou will agree, makes a cheap and effi- 
cient method of supplying houses erected on the outskirts of a 
town, 


G. W. Leggett. 
Stowmarket. 


The Reduction in the Price of Lamps. 


I read with interest Mr. C. Culiner Hodges’ letter in last 
week's ELECTRICAL Review. T quite agree with him, and I 
also wrote demanding a rebate on February 156, but have only 
just received the reply that “ owing to the pressure of work. 
special claims must wait." Meantime I am compelled to sell 
and stand to pay out for the honour of selling their lamps. 
E. I. VM. A. members’ lamps are chronic enough without this 
additional agony. When lamps were raised some time ago T 
was ' busy elsewhere," and did not reap any benefit from 
this rise in price as doubtless а good manv other contractors, 
K., did. The best way to bring the E. I. M. A. to their senses 
is to refuse to handle their members’ lamps. Continental 
makers and other English makers will be glad to supply. and 
in these days of strikes T propose we strike against handling 
lamps of the E.L.M.A. Such combined action would have but 
one result. Finally, what are the E.C.A. doing in the matter? 


Harold L. Smith. 
London. 


February 98th, 1921. 


Induction-Generator Installations. 


I have read with considerable interest the article in your 
issue of February 18th. on the electrification of Messrs. Rouse 
Bros.’ woollen mill, as T have thought for some time that there 
is a wide field in which the induction generator can be used. 

Could not an electrical transmission. scheme on a big 
scale be worked up on the lines indicated in your article? 
that is. with induction generators, driven by water turbines, 
generating at а moderate voltage; the energy required near 
the power house being used at that voltage. and any surplus 
being fed at a high voltage with overhead cables into a general 
transmission system. The magnetising current for the genera- 
tors would have. of course, to be supplied һу svnchronous 
generators, but the system seems fo afford a means of utilis- 
ing the water power of the United Ringdom without the 
disadvantages of schemes like the Severn barrage. 

Waterfalls with a large head of water practically do not 
exist in this country, but there are. especially in the hilly 
districts in the north and west of England, as well as in 
Scotland, large numbers of streams which, though individually 
amall. will give in the aggregate a large quantity of energy, 
provided that there is electrical apparatus available by which 
the energy can profitably be utilised in small quantities, 
In the induction-generator system, the alternators, water 
turbines. and switchgear are much simpler both in design 
and operation than the usual pattern, and this should con- 
siderably cheapen the capital cost per kW of output, and 
make it a commercial proposition for small powers. 

Qecondlv. it can be commenced on a small scale, and the 
area and nlant increased as time goes оп, whereas, in the 
Gevern and similar schemes, an enormous quantity of capital 
must be sunk to produce any result. Tt must be on a big 
seale or not at all. | | | 

The scheme outlined above is something like a banking 
svetem. whereby the surplus credit is collected in small quan- 


tities from a large number of people until. the total makes 


a huge sum. which can be used as desired, The analogv is 
still further useful as, in practice a considerable amount of 
the credit is used at the place of origin, and the difference 
only is transmitted anv distance. | | 
Tt is obvious that апу solution of our present difficulties 
can only come hy mechanical means, that js. bv the use of a 


method by which energy cau be made available at a much 
less expenditure of labour and material than at present, 
Ihe Severn scheme offers at the best ошу a small decrease 
in the cost of energy, whereas to be of any avail we must 
have an Improvement like the application of steam in the early 
part of the nineteenth century, which increased the resuit 
of labour many times over the manual methods that had 
previously been used. 


C. E. A. 

February 24th, 1921. 8 

[In our issue of September 19th. 1919, we reproduced ш 
abstract an article by Dr. C. P. Steinmetz which had appeared 
in the General Electric Review, in which this proposition was 
discussed. Dr. Steinmetz then said: """lhere are already а 
number of such hydro-electric induction-generator installations 
throughout the country (U.S. A.), some in successful operation 
for years, and the field thus opened up is very large, larger 
possibly than all the electrical development which has taken 
place hitherto; and one of the features of this development 
15 that no new type of apparatus requires to be developed 
hut the standard mduction motor can be used as an induction 
generator, and has been used successfully for years in some 
cases." The article in our issue of February 151 was in- 
serted because it afforded a concrete instance of the successful 
application of this principle, to which, in common with our 
correspondent, we attach much importance. Not only small 
water powers, but also small waste-heat installations can 
be utilised in this way. The plant and its operation are, as 
he says, quite simple. The Thury system can be similarly 
applied, as proposed by Mr. S. E. Britton for the Chester 
scheme.—Ers. Erec. Rev.] 


The Hotpoint Trade Mark. 

With reference to the report in your issue of February 15th 
under the heading Legal," we do not think this makes it 
clear that we were successful in our Opposition to the applica- 
tion by the American Hotpoint Co. tor. the registration of 
their trade mark so far as our goods are concerned. The 
Hurt will allow the American Co. to use the word “' Hot- 
point ав a distinctive mark on their manufactures, ezclud- 
ing irons for industrial, domestic, and laundry use, and 
soldering and branding trons. These are the goods which we 
have manufactured for many years under the Eastman and 
Warne patent, and known as " Hotpoint Irons.” We shall 
therefore continue to use the name which we have all along 
claimed as distinctive of our manufactures as above. 

We may add that we think it is most unreasonable for a 
foreign company to make application for a registration which, 
if it had been granted, would have prevented. our using the 
term under which thousands of our appliances have been 
manufactured for many years past; in fact, ever since the 
granting of the patent. The American Co. was ordered to 
pay the respondents! costs. 


The Dowsing Radiant Heat Co., Ltd., 


H. J. DowsiNc, 


London. Managing Director. 


February 22nd, 1921. 


The Life of Metallic.filament Lamps. 


Referring to the correspondence on the above subject. I 
should like to give a few more particulars as regards the 
behaviour of lamps under my supervision. 

As the E.L.E. Co. remark, temperature plays an. important 
part in the life of a lamp. I have noticed this, as in certain 
departments in this factory the temperature is considerably 
higher than that of the surrounding air. The gasfilled lamps. 
in this instance, are not enclosed in fittings of any sort. 
Even the shade has been removed, to give them as much ven- 
tilation as possible. Yet their life is somewhat less than that 
of lamps burning in atmospheric. temperature. I presume 
this is unavoidable under the existing conditions. 

Several of the fittings I have seen for enclosing half-watt 
lamps have inadequate ventilation, to my mind. 

Like '" Maintenance," I also had to employ lamps of a 
higher voltage than the supply voltage. This prolongs the 
life to a certain extent, but one cannot introduce such а 
system for the vacuum lamp, as it causes such a decrease m 
the candle power. 

I have inquired about the present quality of lamps, and 
am told by the travellers that it is owing partly to the poor 
tungsten wire obtainable. 

Occasionally T have had lamps (not frequently, Iam glad 
to say) which burst immediately the current was switched 
on. On examination, some of these exhibit signs of being 
short-circuited at the inner leads where the connections for 
the filament leave the glass. I have always been under the 
impression that all lamps are tested before leaving the works. 
If this is the case. how can one account for such defects 
(vacuum type only)? 

This is. I hold, rather dangerous, as one is frequently 
compelled to insert lamps into live holders. and at such close 
quarters the eyes are liable to receive a share of the glass 
splinters. 


A section of the works in question has two factors militat- 
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ing against lamps, viz., heat and vibration. But apart from 
this, there is usually a fierce static discharge. As the lamps 
have to be very close to the structure, would this in any way 
alfect their life? Personally, I cannot find a reason, but 
should any readers have any ideas to put forward, I should 
be pleased to hear them. 

J. W. H. 


February 18th, 1921. 


"A REGULAR Reaper.’’—Your letter is interesting, but we 
cannot publish it unless we have your name and address, not 
for publication.—Eps. ELEC. Rev. 


LEGAL. 


PHeNIX DYNAMO MANUFACTURING Co., LTD., v. MOUNTAIN. 


IN the King's Bench Division on February 23rd, Mr. Justice 
Rowlatt, sitting as Commercial Judge, heard an action 
brought by the Phoenix Dynamo Manufacturing Co., Ltd., of 
Thornbury Works, Bradford, against Mr. Н. S. Mountain, a 
Lloyd's underwriter, to recover а loss under a policy of in- 
surance on a flying boat. The policy was dated October, 1918, 
and was between plaintiffs and defendant with other persons, 
and plaintiffs asked that defendant should contribute his 
share of the loss which subsequently took place. 

Mr. WRIGHT, K. C., in the course of his opening for the 
plaintiffs, said the policy was one covering all risks, except 
was risk, during construction, assembling, packing for transit, 
and transit of every kind to any naval air station in England 
and until the boat was taken over by the Government. Each 
boat cost about £10,000. Up to the armistice 100 of these 
boats were ordered from the plaintiffs, but after all 21 were 
cancelled. The boat which was the subject of the present 
action had been examined on behalf of the Air Ministry at 
Bradford and was then dismantled and placed on a trolley and 
drawn by road to Calshot Air Station on October 29th, 1919. 
When near its destination the locomotive drawing the trolley 
swung round and the hull of the boat caught in some trees 
and was very badly damaged, so much so that the Air Ministry 
would not accept delivery. The plaintiffs then had to replace 
it at à cost of £1,979. and they now asked that defendant 
should pay his share of tbe loss. 

DEFENDANT denied liability, and pleaded that the policy only 
covered flying boats after construction, assemblage, and pack- 
ing for transit. Further, the defendant said the hull was not 
a flying boat, and was not packed for transit. He also argued 
that plaintiffs’ interest ceased in the matter after the boat 
was handed over to the Government, and that the hull had 
not been so damaged as to necessitate replacement. 

His Lorpsuip, after having heard the evidence and argu- 
inents of counsel, held that the accident caine within the risk 
undertaken by the policy of insurance, and therefore entered 
judgment for the plaintiffs with costs, for an amount to be 
agreed upon between the parties. 


QUAIN v. SPINK. 


AT Lambeth County Court, on Friday last, John Robert Quain, 
electrical engineer and inventor, of 17, Victoria Street, West- 
minster, brought an action against Joseph Ronald Spink, 
electrical works manager; of Ега Road, Brixton, claiming 
£u) money paid to defendant for manufacturing and dis- 
patching to Canada two electric heating geysers. Defendant 
entered a counter-claim for £15, being balance due for wages, 
when he left plaintiff's employment in May. 1918, £35 arrears 
of salary being due, and in an affidavit he held that the £20 
now claimed was paid him on account of the arrears of salary, 
leaving. £l5 still owing. Without calling on defendant, his 
1onour gave judgment for defendant on the claim and counter- 
claim, with costs. 


x | 
North METROPOLITAN ELEOTRIC SurPLY Co., LTD., v. Mayor, 
&С., OF STOKE NEWINGTON. 


THE summons in this case, in which a considered judgment 
Was reported in our issue of December 24th, was mentioned to 
Mr. Justice Р. О. Lawrence in the Chancery Division on 
Friday last. 

Mr. C. E. E. Jenkins, K. C., for the defendants, said the 
order was not to operate pending notice of appeal if it was 
given by January 3186, and in any case its operation should be 
stayed over the first day of the Easter Sittings. The order 
also stated that the plaintiffs were to supply the defendants 
with power on the footing of the agreement modified by the 
coal clause. 

1 TvrpEstEY Jones, K. C., for the plaintiffs, submitted that 

е defendants had lost their right of appeal because they had 
п. уеп notice before January 31st. The arrangement was 

и the plaintiffs were to go on supplying the defendants with 
5 if notice was given by that date, and it was vital to the 
Plaintiffs to know whether the agreement was going to stand 
or not. They had proceeded on the basis that the agreement 
was dead, but that the temporary stay was in operation, 
th із Lonpsgir: What do you want me to do—to preclude 

е defendants from appealing? 

Mr. JONES : Yes. 


His Lorpsuip: I cannot do that, although I think you are 
entitled to every indulgence. 

Mr. JENKINS, replying to a question whether the defendants 
could definitely say whether they were going to appeal, said 
that at present they could not because that depended rather 
upon certain negotiations now in process. 

His Lorpsuip said he could do nothing to prevent the de- 
fendants taking advantage of the stay over the Easter Sittings. 
Tae order would be drawn up and everything cut out except 
the stay. 


OLDHAM, ASHTON & Hype ELECTRIC Tramway, LTD., v. CoR- 
PORATION OF ASHTON-UNDER-LYNE AND OTHERS.—ARBITRATION 
APPEAL. | 


THE Court of Appeal, consisting of Lords Justices Bankes, 
Scrutton, and Atkin, on Friday, reserved judgment in this 
case upon the appeal of the ‘Tramway Co. from the decision 
of Mr. Justice Rowlatt upon the items in the arbitration 
between the parties as to the purchase price to be paid to 
the Tramway Co. by the Ashton Corporation, the Hyde Cor- 
poration, and the Audenshaw and Denton Urban District 
Councils. The arbitrator awarded the company £142,000. 
The purchasing authorities said he ought not to have allowed 
certain items in his valuation, and that other items ought 
to be depreciated. They appealed to Mr. Justice Rowlatt, 
and he came to a conclusion favourable to the Tramway Co. 
on certain items; but on the four items in question, he 
decided against the company. "These items were as follows: 
The engineering fees, cost of raising capital, interest on 
capital during construction, and the expenses incurred by 
the company in respect of alterations to the Guide Bridge. 


A NON-UNION INSTALLATION AT PRETORIA, 


Ix the Supreme Court in Pretoria, a case was heard in which 
the Transvaal Property & Investment Co., Ltd., asked for 
an order calling on the Municipality of Pretoria to connect an 
electric light installation in a certain building. It appeared 
that non-union labour had been employed on the installation 
and the premises were black-listed. The Municipality said 
that it was unable at present to concede the demand for a 
connection. and that if the result of supplying electricity were 
to jeopardise the interests of the ratepayers the Municipality 
was justified in refusing the supply. Judgment was reserved. 


Informing the Unlultiated.— Critics of the Hackney 
electricity undertaking bave pointed out with great indignation 
that, although the average cost per unit generated is 1°78d., the 
Council has been selling electricity in bulk to other authorities at 
the ridiculously low price of 6d. per unit. It has been necessary, 
therefore, for the borough electrical engineer, Mr. L. L. Robinson, 
to explain how this can be done without incurring an apparent loss 
of 1°18d. per unit. He points out that the bulk supply unit and the 
average unit sold are rot identical in character. The e.h.p. bulk 
supply unit is delivered straight from the station bus-bars; it 
improves the load factor; it is often an additional load involving 
no extra overhead charges; and continuity of supply is not oom- 
pulsory. On the other hand, the average unit sold commences as 
an e. h. p. unit, but is not finished with at this stage. It is first 
transmitted to a sub-station, then transformed to a lower pressure 
and converted to d.c. It is then transmitted through l.p. feeders 
and distributed by distributors and services. Then selling, metering, 
and administrative charges are incurred, while it is necessary to 
ensure continuity by maintaining reserve plant, &o. In addition 
to this, it is to be remembered that the losses between the power 
station and the ordinary consumer's premises amount to about 
20 per cent. The engineer also points out the benefits derived from 
a linking-up scheme, and, to force his point home, adopts a very 
homely simile relating to the cooking of a pie by & certain Mrs. 
Jones, and showing how the average cost per pie falls when 
Mrs. Jones cooks her neighbour's pie at the same time. The 
initiated will fail to see the use of these comparisons, but we con- 
sider them quite valuable in bringing home to the non-technical 
some points of great importance, and they might prove of some 
advantage to many of our readers wh) find it difficult to explain 
these things to their customers in other than technical terms. 


Electrical Trades Benevolent Institutlon.— Тһе Local 
Advisory Committee of Newcastle and District organised а dance 
in aid of the funds of the Institution, which was held at the Grand 
Assembly Rooms, Newoastle-on-Tyne. on Friday last. The Com- 
mittee, owing chiefly to the energy of Mr. T. W. Anns, secretary of 
the Local Committee, Mr. Robson, Mr. Fletcher, and Mr. Spence, 
attained a most successful result, more than 350 tickets having 
been sold, and about 270 guests being present at the ball. It ів 
hoped that, as a result, about £100 will be added to the funda of 
the Institution. The guests were received by Mr. W. C. Mountain, 
chairman of the Local Committee, and Mrs. Mountain. Among 
those present were the Lord Mayor and Lady Mayorees of New- 
castle, Mr. and Mrs. Stephen Holmes, Mr. H. W. Clothier, Mr. and 
Mre. Praenell, Major Steele, and Mr. F. В. O. Hawes, secretary of 
the Institution. The electric lighting had been specially arranged 
by the General Electric Co., Mesars. Fletcher Bros, and Mesara, 
Robson & Coleman, and in the course of the evening various effecta, 
probably novel in a ballroom, were prcduced by means of search- 
lights, one of the best of these being that of falling snow, 
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BUSINESS NOTES. 


Bankruptcy Proceedings,—J. Jones and J. R. JONES 
(J. Jones & Son), electrical engineers, of Chapel Street, Perz ince.— 
First meeting, March 4th ; publie examination, March 15th ; both 
at Truro. А 

Мв. T. B. Совоох, electrician and general merchant, 20, Western 
Broaiway, King Street, Hammersmith, W.—Receiving order 
made February 22nd, on debtor's own petition. First meeting, 
March 7th; public examination, April 22nd; both at Carey 


Street, W. C. 
Company Liquldations.— BAT Motor MANUFACTURING 


Co., Ltp.—A petition for the winding up has been presented tothe 
Croydon County Court by Fellows Magneto Co., Ltd., end will be 


. heard at Croydon on March 17th. 


BAT METER Co., Ltp.—Winding up voluntarily. Liquidator, 
Mr. J. E. Denney, 123-4, Finsbury Pavement House, E. C. 2. Meeting 
of creditors to-day at 3. Eden Street, Hampstead, N. W. 

BRITISH ELECTRO CHEMISTs.—Winding up voluntarily; Mr. 
H. J. Gully, 1, Broad Street Place, E.C., liquidator. Meeting of 
creditors, March 9th, at Broad Street Place. 

MuTUAL ELECTRIC Trust, LTD.—Particulars of claims must be 
sent to the liquidator, Mr. A. E. Wake, Norfolk House, Laurence 
Pountney Hill, E.C., by March 31st. 

ELECTRICAL POWER STORAGE Co., LTD.—Meeting of members ia 
called for March 31st at 3, Fenchurch Street, E.C., to hear an 
account of the winding up from the liquidators, Mr. J. Gray and 
Mr. W. A. Reed 

Metric ENGINES, LTD.—Winding up voluntarily. Liquidator, 
Mr. T. D. Cooke, 44, Gresham Street, E.C. Meeting of creditors, 
March 10th, at the Institute of Chartered Accountants, Moorgate 
Place, Е.С. 

. GRIMSBY ELECTRIC WELDING Co., Ltp.—Meeting of creditors, 
at the offices of the company, Fish Docks, Grimsby. 

E. I. C. MíAGNETOS, LTD.—A meeting of members is called for 
April 4th, at 12, Cherry Street, Birmingham, to hear an account of 
the winding-up from the liquidator, Mr. E. Н. Sherrey. 

ELECTRICAL INDUSTRIES, LTD.—First meeting of creditors and 
contributories, March 9th, at Carey Street, W.C. 

F. Hupson & Co., LTD., 88-90, Chancery Lane, London, W. C. 2. 


Mr. W. E. Harris has been appointed receiver and manager for 
the debenture-holders. | 


Dissolution of Partnership—H. NurranL & Co., 
electrical engineers, 28a, Bury Old Road, Crumpsall, Manchester. 
Mr. Н. Nuttall and Mr. D. E. Whittaker have dissolved partner- 
ship. Mr. D. E. Whittaker will attend to debts, 


Trade Announcements.—M Essns. J. G. Елиз & Co., 
Western Mail Chambers, Cardiff (Telephone, Cardiff 2892), will act 
аз agents for the whole of South Wales for Messrs. А. Verey & Co., 
Ltd, for the supply of wiring accessories generally. 

Messrs. J. E. LESTER © FOLWELL, LTD., have removed into 
their new premises at 60, London Road, Leicester. Telephone 
number, 3698. 

Messrs. ALBERT LEE X Co., LTD., have opened new showrooms 
at 8 & 9, New Zealand Avenue, Е.С. 1. for the display of glassware 
for electric lighting and other purposes. 

Messrs. Brown, Boveri & Co., LTD., and their associated com- 


panies, are to-day removing to Trafalgar House, Waterloo Place, 
London, S. W. 1. 


Catalogues and Lists.— HE ELO MANUFACTURING Co., 
Colston Street, Bristol—An illustrated pamphlet, giving parti- 
сојата of switchboards for private electrical installations. 

Messrs. MARCONI's WIRELESS TELEGRAPH Co., LTD., Marconi 
House, Strand, W.C.2.—Pamphlets L. 161 describing a 14-kW 
quenched-spark transmitter for ship installations; L. 166, marine 
pattern wireless direction finder (Type 114); L. 168, 3-kW con- 
tinuous-wave transmitter for telegraphy and telephony ; and L. 169, 
portable wireless telephone-telegraph eet. All of theee are fully 
detailed and illustrated by photographs and diagrams. 

Messrs. Isaacson & BROWN, LTD. 39, Furnival Street, 
Holborn, E.C.4.—A priced and illustrated leaflet of Bettalite“ 
bowl fittings of various types. 

METROPOLITAN-VICKERS ELECTRICAL Co., LTD., 20, Brazennose 
Street, Manchester.—Special Publication No. 7,855/18. An illus- 
trated booklet showing installations of Metropolitan-Vickers 
buffing motors. Also Special Publication No. 7,974/2a, dealing 
with the electrical equipment of the modern kinematograph 
theatre with a copy of the rules and orders relating thereto. 

Messrs, TREDEGARS, LTD, 7. Brook Street, W.1.—A set of 
about 30 photographic reproductions of carved wood fittings for 
electric lighting. These, which include pendant fittings, lamp 
standards and brackets, are very beautifully executed. Also a 
small brochure illustrated in black and white and colour, dealing 
with Hower bowls of clear glass, onyx alabaster, &c. 

THE Epison Swan ELECTRIC Co, LTD. Ponders End, 
Middlesex.—Leaflet No. А.А, 214 dealing with Ediswan " circuit 
breakers. 

. MEssBSs, DEXTER Bros., Bassishaw House, Basinghall Street, 
E. C. 2.—A dessription and prica-list of rubber-tanned leather for 
belting and other purposes. 

THE ScREWLEss Grip FrrTING Co., 4, Lower George Yard, 
Halifax.—A small illustrated pamphlet dealing with conduit 
fittings. and an anti-vibration fitting for electric lamps. 

Messrs. WRIGHT & Son, Edgware, Middlesex. — An illustrated 


and priced leafl.t dealing with polished aluminium holders for the 
new motor-car and cycle licences, Also a folder illustrating 
embossed aluminium number plates for cars and cycles. 

X-Rays, LTD., 11, Torrington Place, Gower Street, W.C. 1.— 
Sectional catalogue No. 6 (44 pp.), giving illustrations and full 
details of all kinds of X-ray apparatus; fully priced. Also two 
price lists of X-ray photographic plates. 

Messrs. JOHANN WOLFF & Co., Gouda, Holland.—A list illus- 
trated in black and white and colour giving descriptions in 
English, French and German of majolica wall and ceiling lighting 
fittings. Priced in Dutch florins. 

Messrs. HENRY FORD & Son, LTD., Cork, Ireland.— Fordson 
Worker,” Vol. I, No. 4. This is a news-sheet dealing with eventa 
at the firm’s factory, and includes a number of humorous and 
other items. 

Messrs. SPAULDINGS, LTD., 40, Gloucester Street, Clerkenwell, 
Е.С. 1.~—A well-illustrated leaflet showing a number of forms of 
vulcanised fibre, including bushes, washers, switch-handles, arma- 
ture parts, &c. 

THE British THOuSOM- HOUSTON Co., LTD., Rugby.—Descriptive 
list No. 5.600 (52 pp.). An illustrated and detailed description of 
automatic contactor gear for a.c, and d.c. circuits. 

SUPERLAMP, LTD., 11, Great Eastern Street, E. C. 2.—A price 
liat of vacuum and half-watt pattern lamps. 

MESSRS. ALFRED HERBERT, LTD., Coventry.—Catalogue sheets 
(illustrated) Nos. FST 49. Prestwich fluid gauges; 182, 
“ Leonard plug and ring gauges ; 189, Wickman patent adjustable 
thread snap gauge, and 190, hardened plug and ring screw gauges. 

IaRANIC ELECTRIC Co, LTD.. 147, Queen Victoria Street, EC. 4. 
—Pamphlet No. 6,017/4£60, illustrating and describing the 
" Igranic" patent distant stop push-button system of controlling 
electrical machinery. Priced. Also an application post-card for a 
sample of the device. 

Messrs. Hiaas Beros., Sand Pits, Birmingham.—Monthly 
Magazine for March. Price lista of motors and dynamos appear aa 
usual, as well as notes on the choice of electricity supply, and 
humorous items, 

Messrs, H. W. Smita & Co. (1920), LTD., Central House, 


Kingsway, W. C. 2.—A four-page price list of single V. I. R. cables, 
cotton-covered wires, &с. 


Book Notlces.— The Magnet Magazine.” Vol. VI. 
No. 23. January, 1921 (124 pp.). Price 6d. General Electric Co., 
Ltd. — This number of the magazine is excellently produced, and 
contains numerous notes and articles of great interest. The 
Witton Works extensions are fully described and illustrated, and 
Thermionic Valves, " Fractional h.p. Motors," The Electrifica- 
tion of a North Country Colliery,” are some of the subjects dealt 
with. 

“ А Practica’ Guide for the Water Supply of Towns, Estates, 
Villages, Houses, &c.“ (120 pp). London: Hayward, Tyler & Co., 
Ltd., 99, Queen Victoria Street, E.C. 4. Price 3s. 6d.—This volume 
has been designed for the use of architecta, estate agents, district 
surveyors, and others interested in water supply. It illustrates the 
firm's manufactures. and gives hints on the best type of plant to 
be adopted in particular circumstances. 

"Touring by Motor Coach "—Season 1921 (pp. 79). Atherton: 
The Lascashire United Tramways, Ltd. Price 1s. 6d. This isa 
beautifully-illustrated guide-book describing the places and 
scenery which lie within range of the companys motor coach 
services. The booklet includes a number of appreciations from 
last year's clients, conditions of hiring, &c. 

»The Queen's Engineering Works Magazine.” No. 18. January, 
1921 (pp. 106). Bedford: W. H. Allen, Sons & Co., 144. Among а 
number of interesting notes and articles appearing in this issue are 
a description of H.R. H. the Duke of York's visit to the works 
(with a portrait), The Development of the Steam Turbine, 
"Salvage," A Modern Fighting Aeroplane,’ and The Telemotor 
System of Steering-Gear Control.” 

„Central Electric Stations in Canada (Census of Industry, 1918). 
Pp. xxiii + 29 + xxi. Ottawa: Dominion Bureau of Statistics. 
Price 10 cents.—This volume consists of a summary and introduc- 
tion in English and French, and exhaustive details in both 
languages of all undertakings, both generating and distributing, in 
the Dominion. 

" Welfare Work." Vol. II, No. 14. February, 1921. London: 
Welfare Workers’ Institute. 58. per annum,— Includes articles on 
„Welfare Work from the Employers Point of View: Does the 
Need for it Exist To-day?" and Factory Welfare Work: Its 
Principles and Possibilities.” . 

“Journal of the Institution of Electiical Engineers, Vol. LIX, 
No. 296. December, 1920. London: E. & F. N. Spon, Ltd. 
Price 10s. 6d.— This issue contains the following :—Inaugural 
address by the President (Mr. Ll. B. Atkinson), and the 
chairmen's addresses to the South Midland, Western, North- 
Eastern, North-Western, Scottish, North Midland Centres, and 
the Liverpool and East Midland Sub-Centres: also the inaugural 
address to the Wirelers Section by the chairman. Prof. W. H. Eccles. 

“Journal of the American Institute of Electrical Engineers. 
Vol. XL, No. 2. February, 1921. New York: The Institute. 
Price $1. 

Domestic Fuel Consumption.” By A. H. Barker, Pp. x + 160: 
11 figs, London: Constable & Co, Ltd. Price 148. 

“ Engineering аз a Career.’ By P. & A. W. Marshall. Рр. 56. 
London: Percival Marshall & Co, Price 9d. 
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"Qiin's Metal Handbook and Statistics, 1921." Compiled by 
L. H. Quin. London: The Metal Information Bureau, Lid. 
51. nat, poat free. — This is the eighth year of publication of a book 
which contains particulars of world outputs, prices, and imports 
and exports, and other statistics of all metals, such as readers of 
our pages are frequently requiring. 

"The Mining Elestrica’ Engineer." Vol, I, No. 5. February, 
1921. Manchester: Association of Mining Electrical Engineers, 
Price Is. net.— This number contains a copy of a Government Order 
approving certain types of miners’ lamps, giving diagrammatic 
illustrations and detailed descriptions. The papers include Tele- 
phones for Use in Noisy Places, and for Rescue Work in Mines 
(illustrated), and “The Choice of a Small Electric Winder” 
(illustrated), 

Sir Isaac Pitman & Sons, Ltd., have now commenced issuing 
their new Technical Primer Series, which promises to be a very 
large one. The first eight volumes are now ready, and several 
others will be published during this month. These little books are 
in foolacap 8vo, contain about 120 pages, with an attractive cover 
design, are printed on good paper, and well illustrated. The price 
is 28, 6d. net each volume. The series will eventually contain 
volumes on every phase and branch of technology. 

"Standard Measurements Adopted by the Incorporated Associa- 
tion of Kinematograph Manufacturers, Ltd," (Pp. 21.) London: 
Ths Association, Price 6d.—This volume deals with the standard- 
isation of films, masks, projector spools and re-winding spindles, 
focusing jackets, optical attachments, &c. 

Publication of the Massachusetts Institute of Technology, No. 21, 
“The Transient Process of Establishing а Steadily Alternating 
Current on a Long Line, from Laboratory Measurements ол an 
Artificial Line,’ by A. E, Kennelly and U. Nab2shima (рр. 46). 
Boston: The Institute. | 

Elementary Telezraphy." By H. W. Pendry. Pp. x + 238; 
181 fizs, London: Sir I. Pit man & Sons, Ltd. Pric 78. 6d. net. 


Copper and Lead Prices. MESSRS. F. Suita & Co. 
report March lat: — Copper (electrolytic) bars, £75, £4 decrease; 
ditto sheets, no change; ditto wire rods, £91, £4 decrease; ditto 
h.c. wire, 18. J J., 4d. decrease ; silicium bronz2 wire, no change. 

Messas, JAMES K SHAKESPEARE report, March Ist :—Copper 
bara (best selected), sheet and rod, £118, £2 decrease ; English pig 
lead, £19 10s., 258. decrease on last week s ргісз. 


New Italian Comp inles.— Among tha new companies 
recently formed in connection with the electrical industry in Italy 
are the Società Osram, Milan, with a capital of 1,000,000 lire; the 
Società Fabbrioa d'Accumulatore Hemsemberger, Tentori, Ing. 
Cigolotti, Blanc e Cia., Monza, capital 1,000,000 lire; and La 
Società Electrometallurgica Sarde, Milan, capital 1,000,009 lire. 


A Women’s Exhib!tion.—The Director and Secretary of 
the Elestrical Davelopment Association informs us that an 
Indoors and Oat” Exhibition is being organised by The 
W .m2n's Loader" and The Women's Institutes at the Centra 
Hall, Westminster, from May 23rd to 28th this year. One of the 
schi ns deals with tha heating and lighting of the home, and 
another with labour-saving devices. 


Forthcoming Exhlbltlons.— The following exhibitions 
are being organised :— 

Loxpos.—March and O.tober, Society of Motor Manufacturers 
and Traders; April lat to 30th, Building Trades Exhibition ; 
April 30th to May 11th, Stationers’ and Allied Tradss' Exhibition; 
Jane 3rd to 17th, Rubber Trades’ Exhibition; July 4th to 15th, 
London Fair and Market ; September 7th to 28th, Shipping, 
Engineering, and Machinery Exhibition; November 17th t 25th, 
Publio Works, Roads, and Transport Exhibition. 1923.— British 
Empire Exhibition. 

‚ Ввїтїзвн DomInions.—June, 1921, Dominions Touring Exhibi- 
tion (South Africa, Canada, Australia, and New Zealand). 

F&ANCE.—(/,yonx) March lat to 15th, Metallurgy, Eagineering, 
Baildiag, &c., Fair. (Bordeau) June 15th to 30th, International 
Simples Exhib‘tion. 

BELGIUM.—( Brussels) April 4th to 20th, International Com- 
mercial Fair. (Chen!) April 16th to June 14th, Interaational 
Exhibition of Architecture, Building, and Kindred Industries. 

SWITZERLAND,—(Z/4sle) May 28th to June 8th, International 
Automobile Exhibition. 

HOLLAND.—(/ trecht) Saptember 6th to 16th, International Fair. 

ITALY.—(Milam) April 12th to 27th, International General 
Manufacturers’ Fair, 
raf. . B arcelona) April Ist to 10th. International Samples 

air, 

ICgLAND,—( Reykjavik) June, World's Fair. 


PERU.—(Z:ma) Jane lat to Ostober 31st, International Industrial. 


Exhib:tion. 
ARGENTINA.—( Buenos Aires) 1922, International Exhibition, 
BRAZtL—(Rio de Janeiro) 1922, International Centenary 
Erhibition. 
Meéxico.—September, Commercial and Industrial Fair. 
JaVa.—(Bandozng) September 19th to October 9th, Netherlands 
East Indies Fair, m | 


Ал Electrical Echibition.— Au electrical exhibition pro- 
med by the ELECTRICAL CoNTRACTING AND Moron Co., Ponte- 
fraꝛt Road, Castleford, under the manazement of Mr. E. Mercer, 
A. M. I. E. E, was opened last week by Мг. W. B. Woodhouse, engi- 


Deer and manager of the Yorkshire Electric Power Co., Ltd, The 


display consists of all kinds of electrical and labour-saving devices. 


The exhibition was so successful that it was decided to continue 


it for another week, 


Wages Reduction Strike.—A reduction in the wages of 
cable aplicera from 33 to $7 per day, of lineamen from $7 to 86 per 
day, and of operators from $200 to 8175 pər month by the Great 
Western Power Co. of California has been followed by а strike. 
The company says that leas than half of its men have left, that 
its service has not been impaired, and that new men are.rapidly 
filling the places vacated. The company claims that the increase 
of Sl per day gceanted last year was to compensate for increased 
living costs, which have now materially decreased. The company 
further states that the last increase put its wage rate above those 
generally in effect on neighbouring systems. The strikers assert 
that last year the company received an increase in rates to com- 
peneate for the increase in wages. but that with this decrease in 
wages there has been no corresponding decrease in rates. — Electrical 
World. | 


Soclals.— On February 19th, the directors and combined 
staff of Messrs. Wood & Cairns, Ltd., Edinburgh, Glasgow, and Dundee, 
held a successfal gathering in the Windsor Rooms, Edinburgh. 
Toe company numbered 64, and the proceedings opened with a 
whist drive. Dinner and dancing followed. At the dinner the 
chairman (Mr. R. K. Hill) introduced to the staff, Mr. H. Mason, 
who had joined the directorate. 

At the annual dinner of the staff of the Stalybridge, Hyde, 
Mossley, and Dakinfield Tramways and Electricity Board, last 
week, Alderman Sykes remarked on the fart that for over a dozen 
yoars the Board had held the record for the lowest working costs 
in th? United Kingdom. After the dinner a presentation was made 
to Mr. H. Cattle, who has taken up a position at Ashton-under- 
L. ne Electricity Works. 

Dinner-time concerts are given every Tuesday at the works of 
Messrs, Ferguson & Pailin, Openshaw, Manchester, and according 
to one of the officials, ths best results from the employés come on 
Tuesday afternoons. The firm bears all expenses. » 


At the ninth annual social of the B!ackpool Electricity and. 


Tram ways Employés Institute, last week, there was a record 


attendance, Over 1,50) people played whist in the lower ballroom, 
and well over 2,000 participated in the dancing. 


Scottish Electricians’ Wages.—A serious crisis has arisen 
iu ths Scottish electrical trades on the question of wages, and а 
stoppage is now feared. The Soottish Contrastora' Association hag 
intimated to the Electrica! Trades Union that on an1 after March 
lst wages will be reduce 1 3d. an hour. The present minimum is 
2з. 3d. About 3,000 men are involved. The Union counter- 
claimed for a rise of 6d. an hour, which has been refused. It is 
stated by the Union offi»ia'8 that the employe:s' decision has come 
as a surprise, as there was a mutual understanding that a further 
conference would Ыз arranged before any change was made. The 
matter has been referred to the National Executive. 


Telephone Manufacture In Austraiia.—A Press report 
published in Sydney toward the end of Dacamber states that an 
eariy addition to the numerous new Australian industries then being 
projected was that of the manufa»ture of automatic telephones. 
Mr. В. Mordin, engineer, representing the Relay Automatic Tele- 
phoae Co., London, was а recent arrival from England in this con- 
nection. 


French Aluminium Prices,—It is stated that a new 
redaction in prizes has been made by the French producers of 
aluminium. Ingots are now at 9°36 fr. p2r kilo for an order for 
1,000 kilos, with a rebate of 4} per cent. to 893 per kilo for 
10,000 kilos ; and sheets are at 12 fr. per kilo, as compared with 
14 fr. previously. 


Lead.— Messrs. JAMES FORSTER & Co. reporting under 
date February 26th, stated: — Closing prices yesterday were 
£16 10s. for February, and £17 10s. for June, against £20 and 
£2) 15s, resp?otiv лу at the end of last weak—a fall of £3 108. per 
ton. Yesterday's fall on the day was no less than 30s, to 358. per 
ton, . . . Imports have been heavy this week, and have come 
both from Germany and Belgium, but in spite of this, at the end 
there are actually borrowers of February lead who could not get 
аззош mod ation —a singular commontary on the we>k’s selling, 
and certainly an indization tha! all the lead coming in is finding а 
billet, Ia such conditions it is quite impossible to say when the 
tura will com», bat such figures аз are now current should be 
tempting to any consumer.“ 


Norway. — The Government, on February 23rd, concluded 
with the Bergens Privatbank, acting on behalf of a consortium: 
consisting of that bank, the Centralbank, and Den Norske 
Handelsbank, a contract for a loan of 50,000,090 kr., from which 
advanc23 will be made to municipalities for the completion of 
elestrica! works. The loan, which will ba offered for public 
subscription, will bear interest at the nominal rate of 6} per cent. 
For the first five years there will be no redemption, but after that 
period the loan will. be releemab'e in 25 years. — Reuter 
(Christiania). 


The Japanese Import Duty on Zinc.—It is stated that 
the Government has practically decided to raise the import duty on 
z nc from the present rate of 5 per cent. to 15 or 20 percent. A 
rebate will be paid to the paint, toilet goods, rubber and electrical 
goods manufacturers, who are opposed to the increase. The pro- 
posal will ba submitted to the present session of the Imperial Diet, 
Reuter's Trade Service (Tokio), 

For Sale—Messrs, Davis & Moon will sell by 
auction, on March 10th, at 13, High Holborn, W. O., an electrical 
engineer's and contractor's stock-in-trade, For particulara see our 
advertisement pages to-day. - 
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New French Companles.— There has been formed at 
Lyons (12. Rue Grólee) the Energie Electrique du Massif-central, 
for the utilisation of waterfalls and the erection of hydraulic and 
hydro-electric installations. The company's capital ia 1,800,000 fr. 

With the title of Société Grenobloise d' Applications Electriques et 
Mécaniques, has been formed at Grenoble (13. Rue de Strasbourg), 
a company, for the study, construction and sale of electrical and 
mechanical material and the institution and working of all kinds of 
electrical and mechanical processes. The capital is 1,000,000 fr. in 
500 fr. shares, of which 284 are allotted to the Société A. Rivoire 
et Cie. as consideration for its assets. | 

The Etablissements Hediger is the style of а compauy embodied 
at Paris (47, Rue de Paradis) for acquiring a goodwill and 
business in electric lighting and heating apparatus. The capital is 
250.000 fr. in 1,000 fr. shares, of which 175 are allotted to 
M. Hediger for his assets. 

Under the style of G. Crampon et G. Lafont, a company has 
been constituted at Paris (8, Rue de la Pompe), for the carrying 
out of electric installations. The capital is 300,000 fr. 

Under the designation of Société Francaise pour l'Exploitation 
des Brevets Bates, has been formed at Paria (25, Rue de Clichy), 
a company for the manufacture of cable and conductor standards, 
and acoeasory electrical appliances, and also to work in France the 
patents of the Bates Expanded Steel Trust Co., of Chicago. The 
capital is 2,500,000 fr., with power of increase to 3,500,000 fr. 


Workmen’s Compensation Act.—At the meeting of the 
Institute of Cost and Works Accountants, on Wednesday, March 
16th, a lecture is to be delivered by Mr. Н, G. Simmons on ‘‘ Some 


Observations on the Proposed Amendments of the Workmen's 
Compensation Act, 1906." 


An E.D.A. Pamphlet.—The director and secretary of the 
Electrical Development Association, Hampden House, 81, Kings- 
way, W.C. 2, has sent us a copy of a recently-issued pamphlet 
(E.D.A. 130) giving photographs and a description of a housing 
colony erectel by Messrs. Philips Glow Lamps Works, Ltd, for 
their employés at Eindhoven, Holland. In every house electricity 
is used for lighting, heating, and ironing. The wiring is run in a 
tubing system. From nine to eleven lighting points have been 
installed in each house, at an average cost of 288. 4d. per point; 
electricity is supplied by the municipality at 74d. per unit by 
prepayment meter. 


Engineering Wages.—Conferences have been taking 
place in Birmingham between the employers and the Unions 
regarding proposed reduced wages for boys and youths under the 


age of 21 years in the engineering and allied trades. So far, 
agreement has not been reached. 


Key Industrles.—The Premier, replying to a question by 
Mr. G. Terrell, M.P., has expressed the hope that the Bill to safe- 
guard key industries and to regulate importa may be introduced 


before Easter, во that it may be proceeded with immediately 
thereafter. 


Wages Reduction in Sweden.—The staff of Allmiinna 
Svenska Elektriska Aktiebolaget, at Vaesteraas, were recently 
informed that their wages would be reduced by 20 per cent. as 
from February 28th.— Heuter's Trade Service (Stockholm). 


Liquid Fuels Research.—The British Research Associa- 
tion for Liquid Fuels for the Oil Engine Industry has been approved 
by the Department of Scientific and Industrial Research. The secre- 
tary of the Committee engaged in the establishment of this 


association is Mr. Percy Still, M. I. E. E., M. I. P. T., 19, Cadogan 
Gardens, S. W. 1. 


Charging for a Switch. — Before the City of Westminster 
Profiteering Committee, on Wednesday, a complaint was heard 
against the EDISON SWAN ELECTRIC Co., LTD., Ponders End, 
Middlesex, for charging, at ite Victoria Street shop. the sum of 
48. 6d. for an electric light switch known as the Better One,” 
which, it was alleged, could be obtained for 38. 3d. elsewhere. Mr. 
Morris, barrister (instructed by Messrs. Nicholson & Graham, 
solicitors), represented the respondent company. Complainant was 
Mr. A. Kernan, of the Marine Department of the Board of Trade, 
and he stated that the purchase was mace on November 27th of 
last year. Subsequent to the purchase he made inquiries at another 
shop, and found that he could purchase a similar article of 
apparently better quality at 3s. 3d. In answer to the chairman, 
complainant said he did not purchase a further switch at the other 
shop he called at, but was shown one, which was said to be Зв. 3d. 
Mr. Morris, on behalf of the company, explained that a genuine 
error had been made in that case, and they admitted an overcharge 
of öd. to the purchaser. The Committee accepted respondent 
firm's explanation that a genuine error had been made, and ordered 
a refund of 6d., the admitted overcharge. 


Electrical Trade Situation at Singapore.—It is antici- 
pated that there will be a great opening for electrical goods in a 
short time, ав the use of electric lighting is still in its infancy 
here. There is a town supply, but it is limited, and most houses 
generate their own electricity. A large sale is reported of American 
self-contained motors and generators suitable for houses and 
estates. — Heuter's Trade Serrice (Singapore). 

Indian Engineering states that the Netherlands Gutta-Percha Co. 
of Singapore intends opening a branch in Sourabaya (Java). and will 
manufacture there all sorts of cables and insulated wires. The 
new factory will be called the " First Neth. Ind. Cable Works," and 
will have also a wire-drawing installation. It will be the first of 
its kind in the Archipelago, 


Representation in the Argentine  Republic.— H. M. 
Acting Consul General at Buenos Aires emphaaises the importance 
of actual representation by agents on the spot for United Kingdom 
firms wishing to enter or maintain their position in this market. 
In commenting on the many admirably produced British directories 
which have been issued since the war, and which furnish excellent 
facilities for advertising in South America, he points out tbat 
such advertising can only be regarded as supplementary to the 
work of a competent agent.— Board of Trade Journal. 


Catalogues Wanted at Amsterdam. — Н.М. Consul- 
General at Amsterdam invites British firms to send copies of their 
catalogues for filing and use at a Catalogue Reference Library that 
is being formed at the Consulate. These should be addressed 


direct to His Britannic Majesty's Consul-General, British Consulate, 
Amsterdam. 


Electrical Demand in the Dutch East Iadles.— There 
is а steady demand for electric-lighting installations up to 40 kW 
for estates, sugar factories, machine shops, and other industries in 
the Netherlands East Indies. Small lighting sets of 50 and 100- 
lamp capacity are also added as rapidly as they can be imported 
for houses and the smaller plantations. Larger electrical 
engineering projects are also maturing in this part of the world, 
and it is believed that a more substantial share of their trade 
might easily be diverted into British channels. This is partiou- 
larly the case with regard to electric cables. In 1917, 93 per cent. 
of the electric cable importa came from the United States, 4 per 
cent. from the Netherlands, and 24 per cent. from Great Britain; 
and in 1918, 45 per cent. from the United States, 53 per cent. from 
Japan, and one-half of 1 per cent. from the Netherlands. Before 
the war, electric cable, as well ag most other electrical equipment 
for this colony, came from Germany.—Z»dian Engineering. 


LIGHTING AND POWER NOTES, 


Amesbury (Wilts).—P&oPosep MILITARY SUPPLY.— 
The Parish Council having pro to haye the perish illumi- 
nated by electricity supplied froth the military station, has asked 
the Rural District Council to support an order to enable the 
Council to supply electricity to private consumers. The Rural 
District Council has referred the matter to а Committee. 


Aughton.—Time EXTENSION FOR COMPANY.—A deputa- 
tion from the Ormskirk Gas and Electricity Co. has waited on the 
West Lancashire Rural District Council, with a view to securing 
its consent to an extension of the company’s powers in connection 
with the supply of electricity to the township of Aughton. The 
company's agreement, granted under the Act of 1915, expires in 
June next. and it was the intention, it was explained, to suspend 
the erection of а plant in Ormskirk pending the result of the 
inquiry into the Mersey and West Lancashire Electricity Scheme, 
from which the company hoped to obtain & supply in bulk. It 
was decided to grant the company an extension of four years to 
use its best endeavours to obtain а supply of electrioity for 


Aughton as soon as possible, any costs in connection with the 
agreement being borne by the company. 


Bury.—ELTOCrRICrrx ков  HousEs.— The Electricity 


Committee has instructed the electrical engineer to lay a cable to 
the site of the Walmersley housing scheme. 


Continental. — FRANCE. — An official decree has 
authorised the Société des Forces Motrices du Vercors to develop 
the Falls of Pizan con on the River Iscre, and erect a hydroelectric 
station of a capacity of 25,000 kW, to augment the power supply of 
that company’s network. 

The Société Electrique de Ja Sidérurgie Lorraine has in hand 
the preparation of plans for a power transmission network 
which will link up the various central stations of the ironworks of 
the Еа (Longwy, Micheville, Homécourt, Pont-à-Mousson, &c.). 
Several 65,000 and 30,000-volt lines are contemplated to feed this 
important network, apart from the 120,000-volt line projected by 
the State which will run from Vincey (Vosges), and end at Hirson 
(Aisne), which will supply power to the eastern ironwork industries 
in the districts which it traverses, 

The Chemins de Fer du Midi is contemplating setting up three 
hydroelectric stations for the utilisation of the water power of 
the Vallée d'Ossau, and the Lac d'Arouste at Laruna. The 
stations will be of the capacities of 17,000, 20,50), and 16,500 h. p. 
respectively. 

IraLy.—A National Electrification Committee is being formed 
in Italy. to act under the control of a council representing the 
private electrical undertakings, Government organisations, technical 
engineers. and electrical workers’ uniong.— Daily Telegraph. f 

NoRWAY.—According to the Norwegian Press a proposition is 
to be put before the Storting recommending the purchase by 
Buskerad County from the State, of the Halli Waterfall for power 
genersting purposes. The purchase price is Kr. 75,000, Н.М, 
Chargé d'Affaires at Christiania reporting this to the Department 
of Overseas Trade, notes that the conditions of transfer contain а 
proviso to the effect that as far as possible the work of harnessing 
the fall shall be carried out by Norwegian workpeople, and that 
the material to be used shall be Norwegian in all cases where 
quality and delivery are as satisfactory as can be obtained from 


abroad, and when the price is not over 10 per cent. dearer than 
that of foreign material. 
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Cookham. —ELECTRIC LraHTrNG ScHEME.—The Parish 
Council has decided to support an eleotric lighting scheme aub- 
mitted by Mr. George Young, who has laid down an installation at 
Cookham Mill, and offers a supply of electricity to consumers at 
104, per unit. 


Coventry. — EnBorRICITY ғов Houses. — The City 
Council has sanctioned the laying of mains, at an estimated cost of 
£4,518, for supplying the working-class houses in course of erection 
by the Corporation. Applications numbering 185 were reported. 


Downton. — PusLIC LriamriNG.— The Wilts County 
Council has consented to the Parish Council raising a loan of £650 
for the purpose of public lighting by electricity. 


Eastlelgh.— APPLICATION FOR PROVISIONAL ORDER.— 
The Urban District Council has decided to apply for a provisional 
order for electric lighting. There is a probability of electricity 
being supplied in bulk by Southampton Corporation. 


Electricity Disiricts.— WEST RIDING (AIRE AND CALDER) 
INQUIRY.—A further conference of local authorities included in 
the West Riding (Aire and Oalder) Electricity District took place 
at Bradford on February 24th. -The financial, technical, and legal 
aspects of the position were approved in principle, and sub-com- 
mittees were appointed to formulate the necessary steps for 
submitting the scheme when the inquiry is held in Leeds on 
April 12th. : 

M1p-LANCASHIBE.—The Electricity Commissioners have extended 
the time within which objections or representations relating to the 
above-mentioned area may be made from September 30th, 1920, to 
May 31st, 1921. 

SovTH-EAsT LANOABHIRE.— In the case of this area the time has 
already been extended once from October 31st, 1920, to March 31st, 
1921, but it has now been further extended to July 30th, 1921. 


Enniskillen. —LIGHTING SCHEME CONSULTANT APPOINTED. 
—The Urban Council has appointed Mr. T. Tomlinson, electrical 
engineer, Dublin, to advise on a public electric lighting scheme. 


Epsom.—APPLICATION FoR Loan.—Replying to the 
application of the Urban District Council for а loan of £4,000 for 
mains and services, the Electricity Commissioners ask what steps 
the Council р:оровев to take to improve the financial position of the 
undertaking, in view of the deficiency of £5,937 for the year 1919- 
20, The Council has decided to point out the causes, and the fact 
that the deficiency has now been much reduced. 


Glasgow.—INQUIRY INTO BREAKDOWNS.—The attention 
of the Corporation Electricity Committee has been directed to the 
recent breakdowns in electricity supply, in letters from the Fairfield 
Shipbuilding and Engineering Company, and Messrs Harland & Wolff, 
Diesel Engine Works, Finnieston, who complain of the consequent 
dislocation of work in their establishments. A Sub-Committee has 
been appointed to inquire into the whole matter. 


Hebden Bridge.—BULK SUPPLY IN UIRIES.—Inquiries 
are being made from the Yorkshire Electric Power Co., Ltd., with 
respect to the terms upon which it would be prepared to supply 
the Council with electricity. . 


Herne Вау. — CoMMISSIONERS AND Gas Co.— The 
Urban District Council has informed the Commissioners that it has 
no objection to the revocation of the powers of the Gas Co. with regard 
to the supply of electricity, on condition that the words, " and elec- 
tricity ” are deleted from the company’s registered name. 


Huddersfield. APPLICATION FOR ORDEBR.— The Town 
Council has confirmed a recommendation of the Electricity Com- 
mittee that application be made to the Electricity Commissioners for 
a special order under the Electric Lighting Acte, 1882 to 1919, author- 
ising it to supply electricity for all public and private purp ses 
within the urban district of Marsden. It has also been agreed, in 
the event of the scheme which has been submitted by the Electricity 
Committee being approved by the Electricity Commissioners, that, 
if deemed n by the Joint Electricity Authority, the 
generating plant be transferred to such authority on termi t» be 
arranged, 

Ilford.—NxwW  Sus-SrATION.— The electrical engineer 
recommends the erection of a new sub-station in the Broadway and 
Ilford Lane district, owing to the increased load in this section. 
The installation will consist of a 500-kW rotary converter, a step- 
down tranaformer and the necessary switchgear. The engineer 
states that, if possible, the station should be completed in time for 
the next winter's load. 


Invergordon.—ELROrRIO Ілантіча SCHEME.—AÀn elec- 
tric lighting scheme is being taken in hand, and the town gas 
Works is consequently to ba permanently closed. 


Jedburgh.—Inquiry.—A Ministry of Transport inquiry 
was held last week by Col. T. C. Ekin relative to the application of 
the Electric Supply Oorporation, Ltd., for power to increase the 
charges for electricity for power and lighting. The application 
was opposed by a petition from consumers. 


Limerick, —Position оғ UxpERTAKING.—On the re- 
election for the year of the Electric Lighting Committee, the Mayor 
said he was glad to be able to announce that within the past few 
months а saving of £870 had been effected in connection with the 
undertaking, while there had been a further saving of £200 by the 
return of unsuitable goods. It was stated at a recent Corporation 
eges that the undertaking was in debt to the extent of 

7 e 


London.—Sr. Pancras.—The Electricity Committee 
proposes to carry out a re-modelling of the mains system in certain 
areas, This will involve an expenditure of £23,550. 

HACKNEY.—The Borough Council has decided to borrow the sum 
of £50,000, repayable in 20 years, from the London Oounty Council, 
for the purpose of extending the electricity undertaking. 

Having considered the question of substituting electricity for 
the present gas lighting, the Works and Open Spaces Committee 
reports that the present time is inopportune to effect the change, 
owing to the cost of laying the necessary mains. A sub-committee 
has been appointed, however, to consider the possibility of insti- 
tuting electric lighting at a later date. 

FuLHAM.—The Borough Council has decided to accept the offer 
of £750 by the Battersea Borough Council in settlement of a claim 
for an additional £2,500, in view of the increased cost of supplying 
electricity in bulk under an agreement between the two 
authorities. 

The minimum charge to consumers of electricity of 7s. 6d. per 
quarter has been varied, so that it now stands at 58. for each of the 


` two summer quarters, and 10s. for each winter quarter. 


Melrose,—PRoposep Price IncrEasE.—The Electric 
Supply Co. has applied for power to increase the price of elec- 
tricity to 18. 2d. per unit. 


Monasterevaa (Co, Klldare).— PUBLIC Liantmc.—The 
District Council has accepted the tender of Mr. T. Tynan, for the 
public lighting of the town by electricity at £100 per annum, 
about 9d. or 10d. in the £, as against 44d. in former years. 


Navan.—PROPOSED SALE OF STATION.—The Urban 
Council has appointed a Committee of the whole Council to 
deal with a proposal that Messrs. Spicer, local merchants, 
should lease or sell their new power house for the purpose of a 
public electric lighting scheme. The firm had intimated that they 
were willing to part with the plant at a valuation, but there were 
certain difficulties upon which they thought consultation 
necessary, 

LOAN FOR ELECTRIC LIGHTING SCHEME.—The Urban Council 
directed the clerk to ascertain from the Irish Board of Public 
Works whether a loan could be obtained for the proposed electric 
lighting scheme, which is expected to cost batween £7,000 and 
£10,000. 


Nova Scotia, —WATER-PowER DEVELOPMENT. — The 
Nova Scotia Government is engaged їп а programme of water- 
power development. The work is being carried on through the 
Nova Scotia Power Commission, which was set up for the purpose. 
The outlay on construction on the first unit, which is now well 
forward, is about £350,000, and there will also be the cost of 
expropriation to be added. The claim amounts to £130,000. The 
present hydro-electric set is exclusively for the City of Halifax, 
and when complete will supply 30,000,000 kW-hours per year, 
The expense of development is estimated to be $125 perh.p. The 
Miller Bros., who have mills on the rivers, claim £350,000, but 
will not press this if given navigation rights for their logs. This 
is being done.— Times Trade Supplement. 


Oldham.—Paicz INOREASE DEFERRED. —The Corpora- 
tion Electricity Committee has deferred the question of an increase 
in electricity charges, several members considering that an increase 
would have a bad effect upon local industry, which is in а atate of 
depression at present. It is pointed out, however, that next year 
the Committee will have to provide an additional £15,000 to 
£29,000 on capital charges alone. 


Paisley. —^Ew PLANT AND MarN&.—The Electricity 
Department has received approval of the installation of plant in 
sub-stations and the laying of new mains, at a cost of about 
£34,150. 


Preston. — PURCHASE ок UNDERTAKING. — The Town 
Council. on Feb. 24th, agreed to the purchase of the National Electric 
Supply Co.'s undertaking, the total cost of which, it was stated, 
would reach £286,000. Alderman Margerison said the undertaking 
had been valued by & representative of the Electrio Power Co., on 
whose figures they were justified in paying the amount stated, 
The period of repayment would be such as to make the project self- 
supporting. 


Salford.—New POWER STATION COMMENCED.—Work is 
now proceeding on the preparation of the site at Agecroft for the 
Corporation's large power station, The scheme is expected to cost 
over a million pounds. About 200 men are engaged in the 
excavation work. 


Yorkshire (West Riding).—ExTENsIon or SuPPLY.— 
The Electrical Distribution of Yorkshire, Ltd., is applying for 
powers to generate and supply electricity for publio and private 
purposes within the urban districts of Guiseley, Yeadon, Gilder- 
some and districts, Kirkheaton and districts, the urban districts of 
Knottingley, Adwick-le-Street, Tickhill Darfield, Mont Bretton, 
and Royston, the rural districts of Thorne, Hemaworth, Pontefract, 
Doncaster, Rotherham, Wortley, and Kiveton Park, and the parishes 
of Woolley, Norton, and Carlton, Mytholmroyd, Colne Valley and 
district, and to amend special orders granted in respest of the 
urban district of Selby and the parish of Barlby and the urban 
districts of Stanley, Featherstone, Garforth, Horbury, Otley, 
Penistone, and Rawdon. 
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TRAMWAY AND RAILWAY NOTES. 


. Belfast.—Increasep Fares Necessary.—At а recent 
meeting of the Tramway Committee the general manager aub- 
mitted the revenue report of th» tramways undertaking for the 
nine months ending December 31at last. This showed а defi-it of 
£22,007 95. 7d. The town clerk was instructed to imprea8 upon 


the Ministry of Transport the urgency of having an order issued 
immediately authorising an increase in fares. 


Bolton.— Fare IscBEASE.— The Tramways Committee 
hae decided to increase the fares from April 4th. Bolton is the 
last tramway authority in the country to take this step. The 
borough treasurer estimates that for the next financial year the 
department will require an additional income of £30,000 to ensure 
that it shall not be a charge on the rates. After six months’ 
working of the new fares the financial position will be reviewed, 


and if it is found a surplus is likely to be realised, there will be an 
alteration in favour of the passenger. 


Bradford, — Inspection oF RainLEss System. — The 
tramway manager has received an intimation from the Glasgow 
tramway manager that a committee from Glasgow is desirous of 
visiting Bradford to inspect th» raillesa tramway system. 
Arrangements are being made accordingly. 

APPLICATION REFUSED.—The Ministry of Transport has refused 
the Corporation's application for an extension of powers, under the 
Bradford Parliamentary Act, to run railleas cars on the Idle, 
Thaokley, and Eccleshill sections of the tramway system. Under 
the Act the local authority has powers to run such cars on certain 
roads in the city, but the routes in qu»stion are not specified, and, 
therefore, the powers cannot be extended without promoting а new 
Parliamentary Bill, which could not come into operation until 
1923 а“ the earliest. The proposal to change over to the railless 
system on this route was made because of the very heavy cost of 
track renewals. There was a net loss on the nine months’ working 
ending December last of £8,016, but no provision is made for 
renewals, and, taking an estimate of 3d. per car-mile, it is sta“ ed 
that the actual loss for the period stated totals £47,616. If the 
Tramways Committee has to undertake the renewal of the track 
the position will be made much worse. While the reserve fund of 
the department is still in the region of £145,000, this amount, and 
much more, will be quickly swallowed up by the essential renewals 
if the efficient running of the cars is to be guaranteed. The Brad- 


ford electric tram ways were instituted in July, 1898, and this is 
the first loss they have incurred. 


Brazil._—RatLway ELsctriricaTion.—At a meeting in 
December, the Paulista Railway Co. resolved upon an increase in 
the capital of the company from 100,000 contos of reis to 132,000 


contos, the expenditure to be incurred in the electrification of the 
syst m. 


Caledonian Railway.—SuGGESTED ELECTRIFICATION.— 
A suggestion that the Caledonian Railway Co. should electrify part 
of ita system in Glasgow was made at the meeting of shareholders, 
last week, Such a echeme, a shareholder thought, would go far 
to relieve the excessive tratlic on the tramways. and might lead to 
& big addition to the railway funds. Replying, the chairman said 
that some years ago estimates were obtained for the electrification 
of the Central Underground and the Cathcart Railway. It was 
discovered that there would be advantages from electrification, 
but even then the cost to be incurred made the Board hesitate. 
The present day cost was prohibitive. Although they recognised 


that electrification might be coming, they did not see their way for 
the necessary financing. 


Chester.— CARS v. ’Buses.—The Tramways Committee 
has been discussing the subject of the future policy of the tram- 
way undertaking. The question of relaying the lines, which is 
necessary if the tramway system is to be continued, or substituting 
motor-'buses, has yet to be settled. The Committee, at its last 


meeting, did not come to any decision, as certain figures were 
required, and the meeting was adjourned. 


Colne.—Fare INckEASE.—It has been decided that the 
following increased fares shall come into operation on the tramways 
from March Ist. viz.:—Half-a-mile, Id.; one mile, 2d.; two 
miles, 3d. ; three miles, 4d.; full route, 5d. ; workmen, two miles, 
1id.; children, any distance, Id. The parcel rates are increased 
100 per cent. over the pre-war charges. 


Edluburgh.— ELECTRIFICATION DEFAZRRED.—In view of 
the fact that the tramway manager is preparing а report on the 
whole question, the Corporation Tramways Committee, on Feb. 


ruary 2ith, decided to delay consideration of the proposal to 
electrify certain portions of the tramway system. 


Halifax.— T ROPOSED NEW Cars.—A Sub-Committee 
has been appointei to consider and report upon ths proposed 
purchase of new cars. 

LoAN.— The Tramways Sub-Committee has recommended that 
borrowing powers be sought for the re-laying of the track, at 
an estimated cost of £213,222 the amount being made up as 
follows: — Causeway Foot section, £72112; Pellon section, 
4 19.50; Hebden Bridge section, £95 831 ; and West Vale section, 
A 55.425. 

PREVENTION OF ACCIDENTS.—At the suggestion of the Ministry 
of Transport, following a recent accident on the tramways, the 
Tramways Committee has g.ven instructions that at the top of 
every gradient opposite the poles marked with the letters SL ', 
the slipper brake must be appliol in such manner as to have, and 


maintein, complete control over the car; that at the bottom of 
each gradient the slipper brake is to be released ; that motormen 
must always be on the alert to drop sand if there is the slightest 
tendency for the wheels to akid, and that gradients must always 


ba desceaded ав though the worst conditions of weather prevailed, 
i.e., foggy weather and greasy rail." 


Hoylake and West Kirby.— PROTEST AGAINST INCREASED 
FARES.— The Council opposes the proposed increase in fares on the 
Mersey Electric Railway to 2d. per mile, and it has been suggested 
that it should only agree to the principle of the increase on 
condition (1) that if the general cost of living comes down within 
the next few vears; (2) that if a scheme for the producing of 
electricity more cheaply comes into operation, and the railways 
benefit by cheaper power, the fares shall be reduced. 


Iadia.— CALCUTTA STRIKE SETTLED.—A Reuter message 
dated February 23rd stated :—The tramway strike has been settled 
on the following basis: — The men are to resume work to-morrow, 
the company will investigate the men's grievances forthwith and 
announce its decision within a week, and finally, if the men are atill 


dissatisfied, the Government will constitute a committee of investi- 
gation.” 


L. & S.W. Rallway.—ELEOTRIFICATION DEFERRED.— 
Owing to the enormous cost of the work, it has been decided to 
defer the electrification of the Cobham and Leatherhead lines. 
The estimated pre-war cost was £250,000, but it is thought that 
the present-day coet would not be far short of £1,000,000. The 
attitude of the Government with regard to the railways is stated 
to be an additional reason for the decision of the directors. 


L. & N. W. Railway.— ELECTRIFICATION,— At the general 
meeting of the shareholders, the chairman of the company said 
that the work of electrifying the Queen's Park-Chalk Farm ze tion 
was being carried on day and night, but progress was necessarily 
slow, owing to the volume of traffic. It was hoped to open the 
new lines throuzhout early next year. 


Leeds.—Errect or INcnEASED FaRES.— The Tramways 
Committee has discussed the impending deficiency in the under- 
taking for the financial year ending March 31st next. When the 
fares were increased, the deficiency for the first nine months of 
the year was stated to be £30,500. Some reduction of this amount 
may reault when the whole year's figures are forthooming, but, 
nevertheless, there will be a substantial deficit. If the fares are 
increased further, it is felt that the bulk of tramway users (who 
reside within the two-mile limit) will refuse to use the cars, and the 
finances of the undertaking will be still more adversely affected. 

NEW TBaACK.— The Corporation's scheme for the laying of a 
new tramway for a fast-car service between Harehills and Oak wood 
will cost £26,650, less the amount of the Government grant and 
piu: £10,300, the amount estimated to be expended by the Improve. 
ments Committee. It is calculated that there will be an annus; 


saving of about £650 as the result of the greater врзей which wil 
be attainable on the new track. 


London.— LABOUR- SAVING ON THE “ TURES.“ —Labour- 
saving devices recently introduced on the Underground Railways 
include lifts which can be controlled from outside, thus obviating 
the need for an attendant in the lift, Lifts are being operated in 
this manner at the Waterloo Station of the Bakerloo line. As8t05n 
as passengers have entered the lift the attendant outside manipu- 
lates the mechanism, which automatically closes the doors and 
lowers the lift. On arrival the doors automatically open, and the 


pa- sengers pass out. Thus one or two attendants can take charge 
of a group of Buch lifts.— Morning Post. 


New PLANT.— The L.C.C. Highways Committee recommends the 
expenditure of £210,000 upon new plant for the Greenwich power 
atation, which supplies the L.C.C. tramways. The amount is made 
up of the following items :—One 8,000-kW turbo-generator, with 
all necessary auxiliary plant and ewitchgear, three boiler units. 
complete with economisers, guperheaters, &., £210,000 ; engireers’ 
fees, £10,000, and allowance for foundations and dismantling, and 
completing works in coanection with the boilers, £20.000, In 
addition to this, £160,000 is to be expanded on tha reconstruction 
of the Holborn and Streatham sub-stations, and the purchase of 
new switchgear and high-pressure cables. 


BERMONDSEY.—In 1914 the L.C.C. Highways Committee pre- 
pared to undertake the electrifica'ion of horse tramways in the 
Bermondsey area, bat the Government ordered the work to be 
deferred, as it was not of national importance. The cost at that 
tim» would have amounted to about £62,600, plus £22,000 for 
street widening. The question of proceeding with this work has 
been raised recently by Bermondsey Borouzh Council, ani the 
Highways Committee, after due consideration, finds that the 
present-day cost of the work would be £244,950 for a single track 
with loops, or £329,850 for a double track (inclusive of street 
widening costa). The Highways Committee, therefore, recommerds 
that the Bermondsey Council be informed that the L. C. C. is unable, 


at the present time, to ace its way to arrange for the electri- 
fication of the lines in question. 


Oldham.—ArPLicATION For Trae ExTENSION.—The 
extension of the tramways from Werneth to Chadderton, for which 
а provisioaal order was obtained more than 12 months ago, was 
discussed by the Tramways Committee at its last meeting. The 
distance is about one and a-half miles, and the original estimate 
was £25,791. At present it is estimated the cost for track and 
overhead equipment alone would absorb 248, C00. It was a80 
pointed out that motor-'buses were not likely to be а pay!Dk 
proposition. Operating costs per passenger were high compared 
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with cars, and ‘buses could not be run under a созі of 30d. per 
car-mile. After discussion it wa1 decided to take steps to extend 
the time in which to carry out the work authorised by the order. 

L. X Y. RAtLWaY ELEOTRIFICATION,—At the annual meeting 
ofthe L & Y, Railway, a suggestion from a shareholder that elec- 
trification of а section of the line from Oldham should be carried 
ож as quickly as possible, elicited a reply from the chairman that 
the directora were satisfied it would be good business," but money 
could not be provided for the work at present. 


New Zealand. — Municipal DRV LOPMeENTS. — The 
New Zealand Gazette, No. 99 (January 9th), publishes Orders 
in Council giving consent to the raising of loans of £1,708 916 
by the Wellington City Council for the purposes of water 
sipply, street works, tramways, baths, and general improvements, 
and a tunnel through Mount Victoria; and £95,000 by the 
Wanganui Borough Council for the purpo:e of improving and 
extending its tramway service. 

Ga:etts No, 102 (December 22nd, 1920) records that Invercargill 
Borough Council has carried proposals to raise loans including: 
£25,000 for additions and improvements to railways, and £50,090 
for additions and improvements to electric light and power works. 


22 ——— ао тача 


TELEGRAPH AND TELEPHONE NOTES. 


France, — TELEPHONE CHARGES. — In the French 
Chamber, on February 22nd, M. Paul Laffont foreshadowed the 
abolition of the present flat rate charge for telephone service in 
Paria and other large cities, as the French post office had shown a 
deficit of £20,000,000 on the past year's working. 


Italy —TeLEGRAPH Message Tax.—In view of the 
further adverse rise in the rate of exchange, the present super-tax 
on telegraphic and wireless messages to foreign countries, when 
paid in Italian paper money, was raised to 350 per cent. as from 
March lat. Reuter’s Trade Service (Rome). 


Pacific Cable Board.— U. K.-AusTRALIA SERVICE.—The 
Pacific Cable Board announces that it has reinstated the service of 
week-end telezrams between the United Kingdom and Australie, 
New Zealand, and the Pacific Islands. The service will be run in 
conjanction with the Imperial Cable (British Post Office), and tele- 
grams of this cla: will be accepted at any post and telegraph offi зе 
as from the 1st inst. The tariffa to Australia and New Zealand are 
as follows :—Australia, minimum charge covering 20 words, 158. ; 
each additional word above 20, 9d. New Z2aland, minimum charge 
covering 20 words, 138, 4d. ; each additional word above 2), 84. 
Week end telegrams must have the prefix TWI (which is 
counted and charged for ав o3e word), and the ordinary post-office 
or Pacifio Cable Board's forms may be used. 


press Telegrams.—The Post Office announces that 
during the International Conferences now being held in Londcn, 
Press telegrams at reduced rates for the Continent will be accepted 
at post offices in London at all hours instead of only between the 
hours of 6 p.m. aud 9 a.m. The arrangement (оох effect from 
February 21th. 

Mr. Illingworth, Postmaiter-General, asked in the House of 
Commons whether he would state how much Press telegrams now 
cost the country over and above the rat» paid for them by the 
newspapers, and whether, in the interests of economy, he inten?ed 
to alter the present subsidy system, said that no recent inveiti- 
gatim had been made as to the cost of Press as distinct from 
ordinary telegrams, but the loss was no doubt considerable. The 
rates for Press telegrams were increased on January Ist, 1920, and 
he did not contemplate a farther increase at the present moment. 
The rates for private wires leased to the Press and to news agencies 
were, however, about to be raised.—7/e Zines, 


Swatow.— CABLE CommuNICATION.—Attention is being 
given to the need of cable communication for Swatow and a scheme 
for providing such communication will probably be taken in hand. 
As а resu't of military operations in China, the only telegraphic 
connection of Swatow with the outside world was recently inter- 
rupted for three months, Therefore, telegrams reached Swatow 
only by post from Hong-Kong. Commenting upon this situation, 
Consul Myers, of Swatow, calls attention to the effect upon 
business of such interruption, stating further that Swatow has no 
cable connection. Three lines of the Chin:a» Telegraph Admini- 
stration touch at Swatow, bat the serv.c3 at its beat is very poor, 
the lines are not kept in good condition, and interruptions a:e 
frequent in bad weather. The unreliable nature of this service, 
therefore, points to the laying of a cable to Swatow as the only 
soluti». In view of the commercial future of the port, whose 
trade is twice that of Amoy and Foochow combined, which porta 


have cable services, the demand for dependab'e telegraphic cable 


Communication is apparent.— Ind jan Engineering. 


 Sweden.—AUromatic TELxPHONY.—A short time ago a 
party of Swedish State telegraph experts returned from a visit 
paid to Germany in order to investigate the subject of automatic 
telephone exchanges. According to a Swedish newspaper, the 
lemens system, which was studied, is said certainly to work in 
ts own way." But when the percentage of wrong connections 
amounts to 14, as compared with 2} per cent. with the manual 
ayatem used in Stockhelm, there is little inducement for the experts 
+0 recommend the introduction of the automatic system before 
it can be proved to be more reliable in working. In some towns 


in Germany it is declared that subscribers have lodged mass pro- 
tests against the automatic telephone service, and demanded the 
reintroduction of the manualaystem. The question was previously 
examined by the Swedish experts in the United States, but it was 
found difficult to get any real insight into the degree of reliability 
of the automatic system. 


Telephone Service.— ExisTiNa CoNTRACTS.—In reply to 
a question in Parliament whether а subscriber to the telephone is 
to be forced to continue his contract with the Post Office till the 
end ofthe period of his contract at the new rates, or if he could 
give up the изе of the telephone, Mr. Illingworth wrote in reply 
that, unless specially provided for otherwise, a subscribar whoze 
contract under the old rates is still current cannot be required to 
pay the new rates until the contrast has been determined, and he 
can then decide whether he will enter into au agreement at the 
new rates, which in the case of an ex'sting subscriber wou'd run 
from quarter to quartet. 


U.S.A.—CABLE Dispurs..—A decision was given in favour 
of the company, on February 25th, in the action brought by the 
Western Union Telegraph Co., against the U.8. Government, to 
restrain the latter from interfering with the landing of a o ble 
at Miami, Florida.— Daily Mail. 

PoLIcE USE WIRELESS.— Wireless telegraphic apparatus has been 
inatalled at the New York police headquarters as а means of notify- 
ing the police of other cities concerning the movements of suspected 
criminals. The messages will cover a radius of about 300 miles, 
ani transmission will take place every evening from 6 p.m. until 
midnight. 

Wireless D. F. Statlons.—An Air Ministry Notice to Air- 
men (No. 17 of 1921) gives a list of wireless direction finding 
stations, together with the latitude and longitude of each, the call 
signal, wave lergth, and other details. In the British Isles there 
are nine stations, namely, at Amlwch, Rhyl, Berwick, Carnsore, 
Croydon, Flamborough, L zard, Malin Head, and Sea View; in France 
there are 16, the erection of five others being contemplated; in 
Germany four; and in Italy one. The notice contains full 
instructions concerning the procedure to be used when communi- 
citing with the stations.—Zhe Time». 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph indicates 
the ixxue of the ELECTRICAL REVIEW in which the “Oficial 
Notice” appeared.) 


OPEN. 


Ausiralla.—MELBOURNE.—April 19th. P.M.G. Tele- 
phone switchboards (Schedule No. 1 670).* (February 2tt* ) 

April 27th, Victorian Railway Commissioners, Spencer Street. 
Caustic soda primary cells, complete (Contract No. 33,911).* 

BRISBANE.—March 30th. P.M.G.’s Department. Switch board 
apparatus and parta." | 

Balllnrobe.— March 15th.  Balliarobe Electricity Supply 
C», Ltd. Erection of po'es and overhead line in connection with 
the electric lightiog supply. (See this issue ) 

Belgrade. — May 1st. The Commercial ^'eretary to 
Н.М. Legation at Be'grade has forwardel to the Department of 
Overseas Trade particulars of a call for tenders by the Serb, Croat, 
and Slovene Ministry of Public Works, for the erection of & power- 
station, main conductora and transforming stations in connection 
with an electrical scheme at Kostolac for the supply of energy to 
Belgrade, Semlin, £c. Tenders should be addressed to the Director, 
Ministry of Public Works, Belgrade. A translation of the specifi- 
tion and conditions of tender, together with & plau showing the 
disposition of the various stations and lines, may Ыз inspected at 
Room 48, Department of Overseas Trade, 35, Old Queen Street, 
S.W.1. 

Bradford.—Electric lighting installation at Great Horton 
Wesleyan Schools, Mr. E. Ramsden, Cliffe Mills, Great Horton, 
Bradford. | 


Croydon. — March 7th. Electricity Department. Two 
natural draught cooling towers, (February 18th.) 


Dewsbury.—Electric-light installation in branch shops, 
Brewery Lane, Thornhill Lees, for the Dawabury Pioneers Indus- 
trial Society, Ltd., Union Street, Dewsbury. 


Duogatvan.—Co. WATERFORD., — March 10th. Dan- 
garvan Electric Light and Power Co., Ltd. Wiring of consumers’ 
premises in connection with the electric lighting scheme. J. P. 
Tierney & Co., consulting engineers, 44, Kildare Street, Dublin. 


Edinburgh. — Parish Council. Supply of intercom- 
munication telephore instruments and accessories for Craiglock- 
hart Poorhouie, Mr. R. T. French, Clerk, Parish Council Chambers. 


Glasgow.— March 11th. Education Authority. Instal- 
lation of electric lighting and heating systems in a number of 
schools. Schedules on application to Property Department, 129 
Bath Street. 


Johannesburg. — March 30th. Municipal Council. 
Forty 50-h.p., 500 to 600-V tramcar motors. Ten lers to Town 
Clerk, Municipal Offices, Johannesburg. A copy of the specification 
may be seen in Room іх of the Department of Overseas Trade u 
to to-morrow (Saturday). after which date it wil be available for 
loan to firms in the provinces. | 
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Leeds.—March 8th. Electrical work required in the 
Education Committee's schools for the year ending March 318, 
1922. Architect, Education Department, Calverley Street. 


Macclesfield.— March 14th. Cheshire County Asylum, 


Parkside. Stores, including electrical goods, for six months. 
Ж. G. F. Tingay, Clerk. 


Marchester.—April 4th. Electricity Committee. 33,000 
and 6,600-V switchgear, induction regulators, &c., for controlling 
sub-stations of large capacity. (February 18th.) 


Perth. — March 21st. Electricity Department. One 


1,000-kW, d.c., geared turbo-generator, with condensing plant. 
(See this issue.) 


Plymonth,.—March 7th. Electricity Department. Cast- 
iron pipes. (See this issue.) 


Rhosdda.—April 5th. Electricity Department. А.с. 
honse service meters, cable, joint boxes, &c. (February 25th.) 


Spain. —The War Minister: has been authorised to invite 


tenders for the supply of radio-telegraphic material for the first 
Regimento de Telegrafos and the Batallon de HRadiotelegraphie. 


The estimated cost is 300,000 and 50),000 peaetaa respectively.— 
Reuter: Trude Service (Madrid). 


Stockton-on-Tees. — March 9th. Electricity Depart- 
ment. A. 0. I. p. switchgear. (February 25th.) 


Uruguay. Monte VIDEO.— March 29th. State Power 
House. Single and three-phase meters.* 

March 318t. A telegram from Н.М. Minister at Monte Video 
(Sir О. С. Mallet, C.M.G.), to the Department of Overseas Trade, 
states that general tenders are invited until March 81st for the con- 
struction of the projected port works at Paysandu, for which an 
expenditure of $280,457.30 has been sanctioned. The construction 
of a dyke, the acquisition of electrical handling and lifting 
apparatus, the extension of the mole and the construction of 
anchoring grounds, are included in the echeme. 


A сору of the specification, &о., can be consulted at the Depart- 
ment of Overseas Trade, 35, Old Queen Street, S. W. I. 


CLOSED. 


Australia.—Sy DNEY.— Electricity Supply Committee. 


Eighteen 400-KVA transformers, £17,081 — English Electric Co, of 
Australia, Ltd. (recommended), — Tenders, 


Belgium.—No fewer than twelve firms—Belg;an, French, 
German and British—submitted tenders recently to the municipal 
authorities of Schaerbeek, Brussels, for the aupply of three statio 
three-phase transformers. The lowest tender was that of the repre- 
sentatives of a German manufacturer, the Comptoir Générale 


d'Electrioité d'Allemagne, of Brussels, who quoted 18,753 francs 
per transformer. 


Government Contracts.— The following Government 
contracts were placed during January, 1921 :— 


ADMIRALTY (CONTRACT AND PURCHASE DkraRIMENI), 
Rattery.— Fuller's United. Electric Works, Ltd. 
Carbon rods.— Morpgan's Crucible Co., I. id. 
Secondary. cells. —Fuller's United Electric Works, Ltd. 
Electric Lightings at Козуб, E. Taylor & Co. 
Motor generators. W. II. Allen, Sons & Co., Ltd. 
Switchgrar.-Mhipp & Bourne, Ltd. 


Wan OFFICE. 
Distributing boards. — General Electric Co., I. td.; W. Sanders & Co. 


Air Ministry. 
Storage Batterv.~Pritchett & Gold, Ltd, 
Electric maine. - Callender's Cable Co., Ltd, 
Electrically-driven fire pump. — Allen, Sons & Co. 
Post Orrick. 
Telephone apparatus. — Sterling Telephone & Electric Co., Ltd.; Western 
lectrice Co., Ltd. 
Telegraph and telephone cable.— British Insulated & Helsby Cables, Ltd.; 
Callender's Cable & Construction Co., Ltd., W. T. Glover à Co. 
I. d.; X. T. Henley's Telegraph Works Co., Ltd.; Johnson & Phillips, 
ltd.; London Electric Wire Co. & Smiths, Ltd.; Siemens Bros. & 
Co., Ltda; Union Cable Co., LtJ.; Western Electric Co., Lid. 
Lamp caps.—J. Hannan, 
Casing and cover.—McGaw & Co. 
Secombiry cells.—Van Raden & Co., Ltd. 
Telephone «ords.— British. Insulated & Helsby Cables, Lid.; 
| PFelephone & Electric Works, Ltd. 
Cut-outs.—Johnson & Phillips, Ltd. 
Ducts.—Albion Clay Co., Ltd, 


Phenix 


kiectro-mmechanical gate locks, gate contacts, and lattice gates for lifts 
at various В.О. buildings.—Medway's Safety Lift Co., Ltd. 

Insulators.—De la Rue & Co., Ltd. 

Electric. lamps.—English Electric & Siemens Supplies, Ltd. 

Laying conduit.—Grove Road, Burdett Road, and West India Dock 
Road: Whittaker Ellis, Ltd. Harrow (Pinner Road): G. J. Anderson. 
Hunton Bridge, Berkhampstead: H. Farrow. Muanchester-Hyde- 
Glossop and OH- Над rsticld (section III): W. ‘Turner (Ardwick). 
Neweostle-Durhwent (sec tion HII): Kete & Son. 

W. Dobson. 

Manufacture, supply, drawing in, and jointing cable. London-Barnet : 
Callender's Cable & Construction Co., Ltd 
son & Phillips, Ltd. 
Cables, Ltd. 

Mouthpieces for telephones.— Crystalate Manufacturing Co., 


Southampton-Totton : 


Leeds-Hlarrogate : British Insulated. & Helsby 


Ltd. 


Power plant and electric lighting North Walsham relay station.—G. E. 


Taslor & Co. Sub-contractors : 


Ltd. For engine and generator, R. A. Lister & Co., Ltd. 


Power equipment, Dollis Hill Wireless Experimental Station.— Westminster 


Enginering Co., Ltd. Sub-contractors 
shire Dynamo & Motor Co., Ltd, 
and Phillips, Ltd. 
Co., Ltd. 
Fiectric trucks. English Electric Co., Ltd, 
Bronze wire, Shropshire Iron Co., Ltd. 


For static transformer, 


I.ondon- Brighton: John- 


For battery, Tudor Accumulator Co., 


: For induction motor, Lanca- 


| a Johnson 
For suto-transformer starter, Electrical Apparatus 


Telephone exchange equipment.— Belfast: Western Electric Co., Ltd. 
Paisley : Automatic Telephone Manufacturing Co., Ltd. New Barnet: 
Peel-Conner Telephone Works, Ltd. Sub-contractors: For batteries, 
Tudor Accumulator Co., Ltd. For charging st and ringing dyna- 
motor, Crompton & Co., Ltd. 

Annealed copper wire.—1. Bolton & Sons, Ltd.; British Insulated and 
Helsby Cables, Ltd.; Shropshire Tren Co., Ltd.; F. Smith & Co., 
incurporated in the London Electric Wire Co. & Smiths, Ltd. 

H.d. copper wire.— T. Bolton & Sons, Ltd.; British Insulated & Helsby 
Cables, Ltd.; Elliotts Metal Co., Ltd.; R. Johnson & Nephew, Lig.; 
Shropshire Iron Co., Ltd.; F. Smith & Co., incorporated in the 
London Electric Wire Co. & Smiths, Ltd.; J. Wilkes, Sons & Mapple- 
beck, Ltd. 

Galvanised steel wire. — F. Smith & Co., Wire Manufacturers, Ltd. 


Hictt COMMISSIONER FOR INDIA. 
Electric battery.—Tudor Accumulator Co., Ltd. 


Insulator cups.—Bullers, Ltd.; Edwardes, Bros.; Taylor, Tunnicliffe and 
Co., Ltd: 


Insulators,—Bullers, Ltd. 

Electric lamps.—General Electric Co., Ltd. 

Meters.—Weston Electrical Co., Ltd. 

Motors.—Lancs. Dynamo & Motor Co., Ltd. 

Pelaphone plant.—New Pelaphone Engine Co., Ltd. 

Power plant.—General Electric Co., Ltd. 

Switchboards.—British Thomson-Houston Co., Ltd.; General Electric Co., 
Ltd. 

Telephone apparatus.—Peel-Conner Telephone Works, Ltd. 

Copper wire.—T. Bolton & Sons, Ltd.; Elliotts Metal Co., Ltd.; Shrop- 
shire Iron Co., Ltd.; F. Smith & Co., Ltd. 

G. i. wire.—F. Smith & Co., Ltd. 


Crown AGENTS FOR THE Со ОТЕ. 


Cable.—-British Insulated & Helsby Cables, Ltd; W. T. Glover & Co. 


Ltd.; W. T. Henley's Telegraph Works Co., Ltd.; Western. Electric 
Co., Ltd. 


Copper wire cable.—Hooper’s Telegraph & Т.К. Works, Ltd. 
Electric lamps.—Mctropolitan-Vickers Electric Esport. Co., Ltd. 
Insulated wire.—Hooper's Telegraph & ILR. Works, Ltd. 
Jointing materials. —W. T. Henley'’s Telegraph Works Co., Ltd. 
Switchboard materials. - Siemens Bros. & Co., Ltd. 
Switchgcar.-Metropolitan-Vickers Electric Export Co., Ltd. 
Telegraph line material.—Bullers, Ltd.; Siemens Bros. & Co. 
Telephones.—British L. M. Ericsson Manufacturing Co., Ltd. 
Transformers.— Metropolitan-Vickers Electric Export Co., Ltd. 
Н.М. Orrics ОР Works. 

Engineering services.—Electric lift, National Portrait Gallery: Medway's 

Safety Lift Co., Ltd. 


London. — SrEPNEY.— Electricity Supply Committee. 
Accepted :— 


One lj-ton Garrett patent electric vehicle, £1,000. — Agricultural and 
General Engineers, Ltd. 


Co&81—5,000 tons Segbill/Hastings nutty smalls, 48s. 6d. ton, — E. Foster & Co. 
Cable—250 ft. `3 sq. in., 220 yds. :25 sq. in. e. h. p. 8-core cable, and 440 yds. 


`9 sq. in. t c.l.o. cable.—W. T. Henley's Telegraph Works Co., Ltd. 
à mile troughs and covers, £196.—5utton & Co. 


BETHNAL GREEN.—Electricity Committe. Accepted :— 
50 20-amp., 24 ‘40-amp. 92-200-amp. meters (total), £345.—Metropolitan- 
Vickers Electrical Co., Ltd. 
Manchester.— Electricity Committee. Accepted :— 
Cable — British Insulated & Helsby Cables, Ltd ; Western Electric Co, Ltd. ; 
motor-driven pumping plant for Barton power-station, Mather & Platt, 
Ltd.: sub-contractors Valves. Glenfield & Kennedy, Ltd. ; oil switches, 
G. Ellison; switchgear, Metropolitan-Vickers Electrical Co., Ltd. 
Nelson.—According to the Manchester Daily Despatch, 
the Town Council on Tuesday discussed the lettin of a tender for 
tram crossings and points to the Anglo-Belgian Improvement 
Corporation. As chairman of the Tramways Committee, Al lerman 
Cooke said the price was 50 per cent. lower than the tender of any 
English firm. It appears that the representative of the firm, on 
submitting the tender, said a deputation of their workpeople had 
waited on them and agreed to work the full six dzys a week, 
including Saturday afternoons, without demanding overtime. 
This was one reason why Belgian firms were able to undercut. 


Portrush.—Urban District Council. Accepted :— 


Piant for electricity supply, £13,598.— Messrs. Curran. 
Building generating station, £1,653.— Cochrane & Elliott. 


Salford.— Electricity Committee. Accepted: 


L.p. single paper.insulated, lead-covered cable, £832; 4-core l.p. eable, 
£980. — Pirelli-General Cable Works, Ltd. 

L.p. twin paper-insulated, lead-covered cable, £249; l.p. concentric peper- 
insulated, lead-covered cable, £963; e.h.p. 3-core, paper-insulated, 
lead-covered cable, £347.—W. T. Giover & Co., L 

D.o. switchgear for 1,000-kW rota 
£444. — Bertram Thomas. 


ry converter at Blackfriars sab- station, 


FORTHCOMING EVENTS. 


Birmingham and District Electric Club.— Friday, Mareh 4th. At the Grand 
Hotel, Birmingham. At6.45 p.m. Annual dinner, 


_ Saturday, March 12th. Paper on Common-sense Methods of Record- 

ing Costing and Progress in Shop Management,“ by Mr. H. C. Young. 

British Electrical Development Association (Inc.),— Friday, March 4th. 
At the Offices of the British Electrical and Allied Manufacturers’ Associa- 


tion, 36, Kingsway, W.C.2, At 12 noon, Adjourned first annual general 
meeting. 


institution of Mechanical Engineers.—Friday, March 4th. At the Institu. 
tion, Storey’s Gate, S.W. At6p.m. Paper on “ De-gassing and Purifict- 
tion of Boiler Feed-water," by Mr. P. Kestner. 


Royal institution of Great Britain.—Friday, March 4th. At Albemarle 
Rtreet, Piccadilly, W. At 9 p.m. Lecture on "Bevera Crossings and 
Tidal Power," hy Mr. W. A. Tait. 


Saturday, March 5th. At 8 p.m. Lecture on “Electricity and 
Matter,“ by Sir E. Rutherford, F.R.S, (Lecture I.) j 


Royal Society of Arts.— Monday. March "th. At John Street, Adelphi. 


At f p.m. Cantor Lecture ; "X-Rays and thei ' eao 
by Major G. W. C. Kaye. у heir Industrial Applic 8, 


Chief Technical Assistants’ Association. — Saturday, March sth. At 
Anderton's Hotel, Fleet Street, Е.С. At 8 p.m. Annual general meeting. 

Salford Technical snd Engineering Society. — Saturday, March 5th. 
At the Royal Technical College. At 7 рш Paper on The Barton 
Electric Power Station,“ by Mr. S. L. Pearce, 

Institution of Post Office Electrical Eogi n 

ntre). 
AS Pav EE "th. At the Royal мы укыса res e 
" " o. p.m. 


ч. Paper on TEN auc 
Switching,“ by Mr. II. Dip pid The Relay System of Autom 
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Society of eers.—Monday, March 7th. At Burlington House, Picoa- 

dilly, W. At 5.80 pm Paper on Some Modern Engineering Practice in 
America,” by Mr. В. W. A. Brewer. 

University of London.— Monday, March 7th; Wednesday, March 9th, and 
Friday, March 1160. At the Institution of Civil Engineers, Great George 
Street, SW. At 6.30 ps Lectures on Recent Engineering Works in 
Italy,“ by Prof. Luigi Ljiggi, Professor of Hydraulic Conssruc ion in the 
Unive ‘sity of Rome. 

institution of Civil Engineers.—Tuesday, March 8th. At the Institution, 
Great George Street, S. W. At 5.30 p.m. Paper on Тһе Amritsar Hydro- 
electric Irrigation Installation,” by Mr. 8. Leggett. 

Ele:tricity District lnquley.— Tuesday. March 8th. At Liverpool. R sumed 
inquiry by the Electricity Commissioners into the Mersey and West 
Lancashire District. 

Association of Engineers-in-Charge. — Wednesday, March 9th. At Bt. 
Bride's Institute, Bride Lane, E. C. At 7.80 p.m. Paper on “The 
Economic Utilisation of Exhaust Steam,“ by Mr. A. J. Assheton. 

Institute of Cost and Works Accountents,—Wednesday. March 9th. At 
the Iostitute of Pateat Agents, Staple Inn Buildings, W. C. At 7 p.m. 
Lecture on “ Economics in Relation to Costing,“ by Mr. W. Grainger. 

lastitate of Metals.— Wednesday and Thursday, March 9th and 1Cth. At 
the Institution of Mechanical Engineers, Storey's Ga:e, Westminster. 
Annual general meeting. 

Manchester Wireless Society. — Wednesday, March 9th. At the Man- 
chester College of Technology, Sackville S.reet. At 7.90 p.m. Lecture on 
“The Constructioa of Eleciric Motors," by Mr. R. Hallam. 

National Association of Supervising Electricians, —W ednesday. March 9th. 
At 6.8) p.m. At St. Bride's Institute. Bride Lane, E.C. Discussien on 
tins v. Electricity.“ Opened by Мг. F. W. Goodenough and Mr. W. A. 

il'ott. 

Association of Engiseering and Shipbuildiog Drau hiemen (York 
Technical Section. — Thursday, March 1 th. At J. 5 p. m. At the Priory 
Street Higher Grade School, York. Paper on ‘“ Wireless Telegraphy, by 
Mr. E. Backhous ·. 

Belfast Association of Engineers.— Thursday, March 10th. At the Muni- 
cipal Technical Institute. At 6.45 p.m. Paper on Technical Training 
for Industry," by Mr. A. P. M. Fleming. 

Chelmsford Engineering Society. — Thursday. March 100. At the East 
Anglian Institute of Agricu ture. At 7.15 p.m. Paper on Bal and 
Roller Bearings,“ by Mr. T. W. Cooper. 

Institution of Electrical Engineers. — Thursday. March 10th. At the 
Iostitution of Civil Engineers, Great George Street, S.W. At 6 p.m. 
Lecture on Magnetic Susceptibility of Low Order." Lecture 111— 
" Practical Applications,” by Prof. E. Wilson. 

. Students’ Section. —Friday, March lith. At King’s College, Strand, 
W.C. At 6.0 p.m. г арег on “Some Recent Developments in Converting 
Machinery for Small Sub-stations," by Mr. J. A. Broughall. 

Western Centre. Monday. March 7th. At the South Wa'es Institute 
of Eagineers, at Cardiff. At7p.m. Lecture on The Prospects of Elec- 
tricity in Agricultural Centres," by Mr. W. Kerr. 

North-Midland Centre.—Tuesday, March 8th. At the Hotel Mctro- 
pole, Leeds. At 7 p.m. Ordinary meating. 

North-Western Centre.—Tuesday, March 8th. At the Engineers’ 
Club, Mancheste. At 7 p.m. Paper on “Electric Driving in the Paper 
Mill on Heat-economy Lines,“ by Mr. A. B. Mallinson. 

Scottish Centre. Tuesday, March 8th. At Princes Station Hotel, 
Edinburgh. At 7 p.m. Lecture on ''The Long-distance Telephone 
System of the United Kingdom," by Sir W. Noble. 

Scottish Centre (Students' Section).—Friday, March llth. At the 
Royal Technical Co lege, Glasgow. Paper on Machinery Operat ons in 
Automobile Construction,“ by Mr. R. J. Hird. : 

urgh Electrical Society.—Friday, March llth. At the Philosophical 
Institute. At Я p.m. Apprentices’ night. Short papers on ''Every-day 
Work for the Society's prize. 

Junior lastitntion of Engineers. Friday. March 11th. At 89, Victoria 
Street, S.W, At 8 p.m. Lecturette: Electrical Drive in the Cotton 
Trade," by Mr. A. T McGuire. 

Physical Society of London.—Friday, March 11th. At the Imperial College 
of Science, South Kensington, S. W. At 5 p.m. Sixth Guthrie Lecture: 

Some Recent Applications of Interference Methods," by Prof. A. A. 
Nicholson, Univeraity of Chicago. ` 


NOTES. 
The New Sessions House of the L.C.C.—We regret that 


in our reference to the four-contact suspension of the large 
fittings, in our last issue, the makers’ name was incorrectly stated ; 
it should read The London Electric Firm." 


Summer Time.—Mr. Shortt stated in the House of 
Commons on February 23rd that the Government proposed to 
introduce summer time this year from midnight on Saturday- 
are April 2nd—3rd, to midnight on Sunday-Monday, October 

Summer-time will be re-established in France on the night of 
March 4th, and all restrictions on the use of electricity will then 
be removed, says the Daily Telegraph. 


Twenty-Four Hours’ Clock. — Mr. Shortt (Home 
Beoretary) informed the House of Commons on February 22nd that 
the Government һай decided to take no steps at present with 
t to the adoption in general use of the 24 hours’ clock 
ay i 


Service Notes.—Seven mechanist electricians with a 
knowledge of wireless telegraphy are required for the Indian 
tervice—a two years engagement, 350 rupees per month, free 
quarters or allowance in lieu thereof, free medical attendance, and 
free passage outwards. 

Warrant-electrician W. G. P. Whiting has been posted to the 
battleship Iron Duke, from the 9th inst.  Warrant-telegraphist 
C. C. France has been to the /ron Duke for service with the 
squadron of which she is the flagship. 


B. T. H. Wireless Apparatus.— With reference to our 
notice of the B.T.H. Co.'s stand at the Efficiency Exhibition at 
Olympia (page 232 of our February 25th issue), we have been asked 
to correct the statement that the portable wireless telegraphic 
receiving set that was shown needed an aerial." The main feature 
ok the set ів that messages can be received in any reasonably quiet 
room without the aid of an aerial. 


“A Question of Ethics." — As we go to press the 
following letter bas come to hand :— 

"I have read with interest W. A. Moore's letter in your issue of 
February 25th ; but, in view of the fact that the page number of 
the write-up appeared in the adrertisement, І am afraid your 
explanation in the footnote does not carry much weight. If there 
was no connection whatever between the advertisement and the 
write-up, and no knowledge on the editorial side, I can only con- 
gratulate the advertisers on their apparent uncanny foresight in 
fixing the correct page number in the news columns. 


„W. MAHONEY.” 
“ March 2nd, 1921. 


The matter is really very simple. Both the editorial and the 
advertisement pages pass through the hands of our foreman 
printer, who, of course, knows the numbers and contenta of all of 
them. We understand that the copy for the advertisement in 
question was received at the last minute and hurriedly forwarded 
to him without oritical inspection, and he inserted the page 
number without instructions to do so. The advertisement manager 
and the editors knew nothing about the matter till after 
publication. 


Electrical Engineers’ Reunion.—No. 5 Company London 
Electrical Royal Engineers (T.F.) will hoid their annual dinner at 
Queen's Hotel, Leicester Square, on Saturday, March 19th. Parti- 
culars may be obtained from the Secretary, Mr. G. Pressy, 3, 
Rugby Road, Chiswick, London, W. 4. 


The Geo. Montefiore Endowment.—The next awards in 
connection with the above endowment, details of which were given 
in our pages some months ago, will be made this year. A prize or 
prizes not exceeding 20,C00 fr. in value will be awarded for the 
best paper or papers, which must have been prepared within the 
last three years, and may be in French or English, dealing with 
scientific developments or improvements in the technical applica- 
tions of electricity. The closing date for entries is April 30th 
next, and the offices of M. le Secrétaire Archiviste de la Fonda- 
tion Geo. Montefiore, are at Rue Saint-Gilles, 31, Liége, Belgium. 


À Gas Comedy.— Because of the poor gas supplied, says 
the Daily Mail, Middlesex County Council has agreed to install 
electric light at the gas-meter testing station at Edmonton to 
enable the inspector to do his work. 


Trains on Fire.—According to the Daily Mail, five 
trains were involved and nine carriages destroyed in a fire at the 
Caledonian Railway Co.'8 cleaning sheds, Glasgow. Several carriages 
were drawn out of the danger zone by engines. Some of the 
destroyed carriages had only arrived from London the previous 
night. The fire spread rapidly owing to the explosion of gas 
tanks. 

The sting is, as often happens, in the tail. Electrically-lighted 
trains are not liable to explosions. 


Appointments Vacant.—Shift engineer (£314), meter 
fixer (80s, 4d.), for the Eccles Corporation Electricity Department 


The Three-Shift System in the Cabie-Making Industry. 
According to The Electron, the National Joint Industrial Council 
for the Cable-Making Industry has decided to recommend to all 
factories where overtime is being worked, the introduction of the 
three-shift system. 


Fatality — While repairs were being carried out to the 
chimney stack of the Lister Drive Power Station, Liverpool, a 
steeplejack, supposed to have missed his footing on the scaffolding, 
fell a distance of from 80 to 100 ft. and was killed instantly. 


Educational.—UNivkBsITY oF Lonpon.—A course of 
aix public lectures on “ Recent Engineering Works in Italy," will 
be given at the Institution of Civil Engineers, Great George 
Street, S.W., by Prof. Luigi Luiggi, D.Sc., M.Inst.0.E., Professor 
of Hydraulic Construction in the University of Rome, at 5.30 p.m., 
on March 7th, 9th, 11th, 15th, 16th, and 18th, 1921, The subjects 
dealt with will be :—Sanitary Engineering and Water Supply ; 
Agricultural Hydraulic Engineering; Industrial Hydraulio 
Engineering (Hydro-Electrical Power Development in the Alps 
and Apennines, Applications of Electricity to Steel and Copper 
Refining Works, Chemical Engineering Works, Utilisation of 
Volcanic Heat for Steam Raising); Transportation Engineering 
(Italian Canals, Roads, Railways, and Air Transport). 

The lectures, which will be given in Englieh and fully illustrated 
with lantern slides, are addressed to advanced students of the 
University and others interested in the subject. Admission will 
be free, without ticket. 

In view of the age-long pre-eminence of Italian engineers in 
hydraulic engineering, this course is sure to be of the greatest 
interest and value to British engineers, 


Ап Auto-Pram.—We are informed that the Rev. Percival 
Mackenzie, of Forest Hill. is responsible for the invention of an 
auto pram. He has fitted an electric motor, made from a self- 
starter t&ken from & motor-car, to his children's perambulator, 
The motor is fed from a battery of accumulators, and is so geared 
that while there is, it is stated, no danger of breaking the speed 
limit for perambulators on the level, it will climb а hill with ease 
and save nurse having to exert herself unduly, Affixed to the side 
of the pram in a conspicuous position is a motor licence | 
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INSTITUTION NOTES, 


Institution of Electrical Engineers. -сммев MEETISG —With 
reference to our last week's note on this subject, we are informed 
tha’ the first two days will be spent in Glasgow, when visits will 
be paid to the new power atation at Dalmarnock, and to works 
and other places of interest. There will also be papers on that 
power atation and on the hydro-electric power resources of 
Rcotlard. Arrangements have been made for a Clyde trip on 
June 8th. On the 9th the party will proceed by special train to 
Fort William or Banavie (Inverness Canal), and on the following 
day a steamer will take the visitors down Lock Linnhe to Kin- 
lochleven, where tbe hydro-electric installation of the British 
A'uminium Co. will be visited. In the afternoon the steamer will 
continue its journey southwards and land the party at Oban, 
where the visit will end on Friday evening, June 10th. The 
journey to Fort William and thence to Oban will give an oppor- 
tunity of seeing the most magnificent scenery of the Western 
Highlands. 

The December, 1920, issue of the Institution Journal contains, 
inter alia, particulars regarding the Membership Advisory Com- 
mittee for India, of which Mr. J. W. Meares (Simla) is chairman 
and Mr. C. C. T. Eastgate (Lahore) is secretary. It also contains 
a complete list of the members of the 12 Committees appointed by 
the Council for 1920-21, and of the representatives of the Inatitu- 
tion on other bodies. 

NORTH-WESTERN CENTRE.—A meeting of the members of this 
Centre was held on February 22nd, Mr. Julius Frith presiding. 
Mr. E. A. Watson read his paper on ‘‘Magnetos for Ignition Pur- 
poses in Internal Combustion Eog ines, which he freely illustrated 
with lantern slides. In the discussion, the chairman, Prof. E. Н. 
Crapper, Dr. Garrard, and Messrs. G. A. Cheetham, J. W. Naylor, 
H. D. Symons, D. Paton, and Sills took part. 

WIRELESS SECTION.—A meeting of the Wireless Section will be 
held on Wednesday, March 16th, at 6 p.m., at the Institution of 
Mechanical Engineers, Storey's Gate, Westminster, S. W., when the 
following papers will be read and discussed : —" On the Effect of 
Electron Emission on the Temperature of the Filament and Anode 
of a Thermionic Valve," by G. Stead, M. A.; and On Some Thermionic 
Tabe Circuits for Relaying and Measuring," by Miss W. A. Leyshon 
aud Dr. W. H. Eccles. 

LIVERPOOL SUB-CENTRE OF THE NORTH-WESTERN CENTRE.— 
Mr. G. A. Juhlin read his paper on Temperature Limits of Large 
Alternators,” before the Liverpool Sub- Cent re, on February 28th. In 
opening the discussion which followed, Mr. Hollingsworth welcomed 
the paper from the user's point of view, and thought that, in general, 
supply engineers were not adverse to the installation of tempera- 
ture detectors, as he was of opiaion that they had everything to 
gain. Also the general irstallation of detectora would aid both 
manufacturers and the users. 

Mr. Teago thought that the temperatures mentioned were not 
revolutionary, and suggested that the temperature should be 
measured on the end windings rather than in the core, since the 
end windings reprerented the weakest spot. 

Dr. Marchant suggested an interesting device for determining 
the temperature with the aid of a potentiometer. Mr. Malpas 
pointed out various difficuities that he had come in contact with, 


and a few questions were asked by Mr. Rettie ; finally Mr. Juhlin 
sui ably replied. 


National Association of Supervisisg Electricians. — On 
Wednesday next, March 9th, there will be a discussion on 
“ Heating, Power, Lighting, and Cooking —Gas r. Electricity“; 
Mr. F. W. Goodenougb. nominated by the British Commercial 
Gas Association, will present the case for gas, and Mr. W. A. 
Gil'ott, nominated by the British Electrical Development Associa- 
tion, will be the advo-ate of electricity. Mr. J. S. Highfield 
president, will occupy the chair, and a lively discussion may te 
anticipated. The address of the Hon. Secretary of the N. A. S. E. ів 
83, Deodar Road, S. W. 15, and we have no doubt that he would be 


pleased to send tickets to electrical engineers who would like to 
hear the debate and who app'y to him for them. 


The Royal Soclety.—On February 17th a paper was real b 
Dr. C. Chree, F. R. S., on “A Comparison of Magnetic Declination 
Changes at British Observatories.” Prof. H. M. Macdonald. ЕК S., 


read a paper on The Transmission of Electric Waves А 
Earth's Sur face. аа 


Portsmouth Rotary Club.—On February 22nd, Captain W 
Upton-Marahall R. E. (T.), M. I. E E., M.I Mech. E. 1 a paper p 
the members of this club ор “ How Electricity Helped to Run the 
War, and Ita Future Poesaibilitica as a Civilising Agent.’ Having 
broadly covered his subject, the speaker referred to 


ус the - 
organisation of electricity supply. He passed some severe erticbun 
on the Portsmouth Electricity Department, whote generating costa 
he said, were double those of any other station of comparable size 
in this country, He aketched a supply scheme for Portsmouth and 
its env rons, suggesting the erection of a large generating atation 


at Hilsea, which occupies a favourable position as regarda coal and 
water supplies. 


Association of Mlalng Electrical Engineers.—At a meet! 

the West of Scotland branch of the Association, at cee in 
February 18th, Mr. F. Anslow presiding, a paper was read by Mr 
8. Burns, of Newcastle, on " The Choic3 of a Small Electric 
Winder.“ During the discussion which followed the realing of 
the paper, Mr, F. Anslow, the president, remarked that electric 
winding was now beyond the realms of speculation. That cleared 
the way for complete elec‘rification, which | 


' ; was & ma 
national importance, tter of 


Society of Engineers (lacorporated).—At the meeting in the 
Apartments of the Geological Society, Burlington House, W., on 
Monday, March 7th. at 5.30 p.m., a paper will be read on Some 
Modern Engineering Practice in America,” by Mr. Robert W. A. 
Brewer, A. M. Inst. C. E. The subjects dealt with will include the con- 
struction of large conorete - line 1 oil reservoirs, the manufacture of 
vacuum valve amplifi»xrs for wireless telephony, and the Cottrell 
process of precipitation of smoke and fumes, 


A New Wireless Soclety. —At a recent meeting held at the Wimbledon 
Technical Institute, at which Mr. H. Nutton, A. M. I. E. E, presided, 
the formation of a wireless society for Wimbledon and distri t was 
decided upon. Mr. W. A. Harwood, Principal of the Institute, was 
elected president, and Mr. W. G. Marshall, 18, Warren Road, 
Merton, S.W., as the hon. secretary. Monthly meetings are to be 


held. and the firat will take place to morrow, March 5th, when the 
President will deliver the opening address. 


Edinburgh Electrical Soclety.—At a meeting held on February 
25th, & paper on "Telephone Troubles" was read by Mr. J. 
McEwan Brown, of the Government telephone service. The paper 
advocated first a thorough knowledge of the principles and 
functions of telephonic apparatus, and then a systematic 
division of an installation with sections for fault tracing. The 
most common failures and the measures taken tw cure them were 
described. An interesting di:cussion followed. 


p O maa 


OUR PERSONAL COLUMN, 


The Editors énvite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 


also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


At a conference of the district engineers of East Anglian Elec- 
tricity, Ltd, MR. A. E. ILIFFE, the district manager for the Waveney 
Valley, was presented with a silver cigarette case by the directora 
and staff, on the occasion of his resignation from the company to 
take up his duties in the Domestic Heating and Cooking Depart- 
ment of the Metropolitan- Vickers Electrical Co., Ltd. Mr. Napier 
Prentice made the presentation. 

Messrs, H. W. Smith & Co. (1920), Ltd., have engaged Mr. D. C. 
JEWELL, who was for a long time with Messrs, Sir W. Armstrong, 
Whitworth & Co., Ltd., at their Elwick Works, as their representa- 
tive for the North-Eastern Counties. 

Stepney Borough Council General Purposes, Staff, and Education 
Committee, having further considered the reference from the 
Electricity Committee that the salary of MR. A.J. SQUIRE, deputy 
(commercial) manager be increased to that paid to Mr. Young, the 
resident electrical manager (excluding the value of Mr. Young's 
emoluments), entirely concura inthe recommendation. Mr. Young's 
present salary is at the rate of 4777 per annum. 

Chesterfield Town Council has increased the salary of Mr. W. A. 
TOPPIN, general assistant engircer in the electricity and tramways 
department, to £547 & year, without prejudice under the Civil 
Service awards. i 

Sır Ernest V. HILEY has resigned the chairmanship of the 
Metropolitan Carriage, Wagon, and Finance Co. He stil! retains 
his position as a director of the company, and his resignation as 
chairman has nothing whatever to do with Messrs. Vickers, Ltd. 
It is stated to be purely a domestic arrangement in the management 
of the Metropolitan Co. 

Mr. LiNCOLN CHANDLER has been re-appointed managing 
director of the Metropolitan Co, a position which he relinquished 
12 months ago. 

Mn. H. E. MoRTIMER has resigned his position a3 contracte 
engineer with Messrs. Edmundson's Electricity Corporation, Ltd., 
and has joined the Bosrd of Messrs. Baxter & Caunter, Ltd, 
819, Tottenham Court Road. W. 1. 

PROF. WILLIAM A. BON E, F. R S., Professor of Chemical Tech- 
nology at the Imperial College of Science and Technology, South 
Kensington, underwent a serious operation last week, and is at 
present passing through a critical period of recovery. He has 
cancelled all his engagements. 

Sin JOHN МохАзн has been appointed chairman of the Elec- 
tricity Commissioners, under the Australian State E'ectricity 
Commission Act, at € 3,000 per annum, for sven years, The other 


Commissioners are:—Prof. T. R. Lyle, Mr. G. Swinburne, and Sir 
Robert Gibson, for seven yeara, at £500 per annum each. 


Obituary.—Mr. C. SuRMAN.—We regret to record the death of 
Mr. Charles Surman, who up to his retirement was chief super- 
intendent of telegraphs at the Liverpool General Post Office. 

Mu G. R. P&Ens, —We learn that the death of Mr. G. R. Peers, 
which we announced a fortnight ago, occurred suddenly from 
heart-failure in Oxford Street, The deceased gentleman was aithor 
of a book Electricity made Plain.“ 

Mr. R. М. Retp.—The death occurred on February 20th, of Mr. 
Robert Моаб Reid, of the firm of Reid & Co., electricians, of Ayr. 
He was 74 yeara of age. 

Will.—Heferring to the will of the late DR. C. A. MERCIER, of 
Bournemouth, The Times states that in drawing up his will Dr. 
Mercier believed that conside-able sums might accrue to him or to 
bis estate after his death from his share in the Wolfryn 
process for the electrification of seeds for wheat-growing. His 
estate is now valued for probate at & £,899, 
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NEW COMPANIES REGISTERED. 


Luminor Signs (British), Ltd. (173,368).—Private com- 
pany. Registered February 25th. Capital, £10,000 in £l shares. То adopt 
an agreement with E. Bertron, and to carry on the business of advertising 
agents and contractors, manufacturers of displayed signs, letters or designs, 
or the exhibiting, lighting or movement thereof. The first directors are: A. J. 
Henderson, Henwick, Ray Park Avenue, Maidenhead;  Licut.-Com. H. H. 
Tatham, R.N. (retd.), 54, Beaufort Mansions, S. W. 3; D. A. Edwards, North- 
cote House, Minster Road, N.W. (director Kendal Mills & Co., Ltd.). Regis- 
tered office: 128, Jermyn Street, S. W. I. 


Three Star Accumulators, Ltd. (173,287).—Private com- 
pany. Registered February 22nd. Capital, £3,000 in 105. shares. To carry on 
the business of mechanical and electrical engineers, manufacturers of batteries, 
cells, accumulators, electrical and magnetic machinery, &c. The subscribers 
teach with one share) are: L. J. Latey, 8, Serjeant’s Inn, E.C. 4, solicitor; 
W. G. Saville, 8, Serjeant’s Inn, E. C. 4, clerk. P. Abrahams signs a» 
" director." Registered office: 54, Redcross Street, E.C. 2. 


J. B. Midgley, Ltd. (173,295). Private company. Re- 
pistered. February And. Capital, £500 in £l shares. To carry on the busi- 
ness of electricians, electrical and mechanical engineers, manufacturers and 
workers of and dealers in clectricitv, &c. The first directors are: J. B. 
Midgley, 205, Hampton Road, Twickenham, S.W.; J. J. Tanner, 205, Hampton 
Road, ‘Twickenham, S. M.: F. Johnson, 207, Hampton Road, Twickenham, 
S. W.: P. E. Gallogher, 207, Hampton Road, Twickenham, S.W. Secretary ; 
P. E. Callogher. Registered office: 26, Caledonian Road, King’s Cross, N. I. 


OFFICIAL RETURNS OF BLECTRICAL 
COMPANIES. 


Wigan Electro-Metallurgical Works, Ltd.—Particulars of 
£1.44) debentures authorised February Ist, 1921; whole amount issued; 
charged on company's undertaking and property, including uncalled capital. 

Glantawe Electric Supply Co., Ltd. (112,615).—Capital, 
£15,000 in £10 shares. Return dated September 23rd, 19720, AN shares taken 
up and fully paid in cash. Morgages and charges: Nil. 


CITY NOTES. 


The In their report for 1920 the directors 
Underground give the following particulars relating to 
Electric Railways the associated operating companies. The 
Co, of London dividends, &c., of the various companies 

Ltd. have already been announced. 

1920 + or — 
. 1,186.588,772 +110,243,599 

178,735, 418 + 19,208,525 


Total passengers carried 
Total car und onmibus miles 


Gross earnings of the Railway, 

Tramway, and Omnibus Com- 

panies associated with the £ £ 
undertaking fp ne S 14,544,707 + 2,440,077 

Expenses, including interest, ren- 
tals and other fixed charges and 
reserves for contingencies and 
renewals а. 14,131,370 + 2.524.933 
713,337 — 84.856 

Balances brought forward from last 


year’s accounts 138,518 — 13.052 


Balance, being amount available for 

Dividends and Further Reserves £551,555 — 97,903 

The report states that delivery of the 140 additional cars 
Which were ordered last year by the Metropolitan District 
and the London Electric Railway Companies has been com- 
menced, and the cars are being put into service. Seventy out 
uf the 72 cars constituting the London Electric and London 
and North-Western Railway Companies’ joint rolling stock 
lor the service to Watford have also been delivered and are 
being put into service. The electrification of the Ealing and 
Shepherd's Bush line of the Great Western Railway was com- 
pleted during the year, and the trains of the Central London 
Railway commenced running into Ealing Broadway on August 
ard, 193). The Metropolitan Electric and London United 
Tramway Companies bave reconstructed further portions of 
their permanent way, and the former company has established 
additional through running over the tramways of the London 
County Council to Liverpool Street and Bloomsbury. 

е company's issue of 5 per cent. three year secured notes 
matured during the year. A new issue of £700,000 6 per cent. 
three year secured notes, was made on March 20th, 1920, and 
the maturing notes were paid off accordingly. Referring to the 
Increased fares introduced during the vear, the report says that 
the effects of the increases, and of the cancellation on the date 
on which they were put into operation of the financial ar- 
rangements which had existed between the Government and 

e Metropolitan District Railway Co. during the war, were 
elt only during the last three months of the year under 
review, whilst Increased workings expenses prevailed through- 
out the year. The directors of the operating companies report 
that further experience of the result of the new fares is neces- 
“arv before it will be possible to say definitely whether they 
will be sufficient to provide for working expenses, efficiently 
maintaining and renewing the various undertakings, and a 
reasonable return on the capital of the companies, but that, 


so far, the results are up to their expectations. Some of the 
operating companies require additional capital for improve- 
ments and additions, and the improved financial position 
Which it is hoped will result froin the new fares should make 
it possible for them to raise the money required for these 
purposes When a favourable opportunity occurs. To ensure 
the better working of the undertakings, the directors of the 
operating companies have completed and brought into being 
a scheme of reorganisation of the administrative staff. Under 
this scheme Mr. H. E. Blain, C.B.E., and Mr. Frank Pick 
have been appointed assistant manuging directors to the seve- 
ral operating companies, and Mr. Z. E. Knapp has been 
appointed director of construction to the four railway com- 
panies. These gentleinen have for a number of years been 
associated with the management of these undertakings. 
Various consequential changes have been effected, all of 
Which will be to the advantage of the companies concerned, 
and should result in the more successful operation of the 
several undertakings. | 

The Hon. A. H. Holland-Hibbert pre- 
sided at the meeting of the North London 
Railway Co. on February 14th. In moving 
the adoption of the report and accounts, 
he said that the line had held its own, despite competition. 
They had carried 5,000,000 more passengers, and as a result 
of increased fares and more passengers they had taken £61,500 
more money. That was most encouraging when they com- 
pared the position with the black years from 1902 to 1908, 
when they were faced with a daily falling off in traffic. In 
a great measure the change was due to the electrifying of 
the line, which provided a quicker and more attractive service. 
They were able to declare the same total dividend as last 
year, were putting £10,000 to the general reserve, bringing 
that up to £155,000, and were carrying forward £14,500, as 
compared with £13,000. With regard to the future, anyone 
who had been misguided enough to think that when Govern- 
ment control was over the path of the railways would be 
smooth had been rudely undeceived.—Financial Times. 


At the annual meeting, Mr. F. Н. 


North London 
Railway Co. 


Northampton Thornton, who presided, said that the work- 
Electric Light ing of the new generating station in the 
and Power first complete financial year had resulted 
Co., Ltd. in а saving of no less than 10,700 tons of 


coal, as compared with the old generating 

station. In view of the demand for electricity, particularly 
when they were able to extend to Wellingborough and Rush- 
den, they had decided that it would be necessary to double 
the capacity of the Hardingstone generating station. The 
revenue from the sale of energy had increased by £22,171, 
partly due to a 16 per cent. increase in supplies and partly to 
the increase in tariff. Referring to the proposed extensions 
to Wellingborough and Rushden, Mr. Thornton said that in 
February last, at the suggestion of the Electricity Commis- ° 
sioners, they reopened the original application for powers 
to supply in Wellingborough and Rushden under the Electric 
Lighting Act, and they arranged for a meeting between the 
representatives of the company and those of the Northampton- 
shire County Council in London in May last. at which both 
sides were heard, but owing to the continued and persistent 
opposition of the County Council, when the Commissioners 
gave their decision later in the year, it was to the effect that 
it would be necessary for the company to make a fresh ap- 
plication under the new Electricity (Supply) Act, 1919, which 
gave the Commissioners much greater power to deal with cases 
of this kind. The application was now proceeding, but it 
was a much more lengthy process than under the 1909 Act. 
The report for 1020 shows that the gross 

Charing Cross, earnings of the West End undertakings 

West End and were £311,045, against £265,856 in 1919, 
City Electricity . and the expenses, excluding depreciation, 
Supply Co., Ltd. were £208,214, against £107,242. The net 

earnings were £102,830, against £98,614. 
Including £5,002 brought forward and interest accrued for 
1920 £6,387, the total available is £117,220. Debenture in- 
terest requires £17,829; to depreciation £22,000; preference 
dividend £15,000; 8 per cent. on the ordinary shares £32,000; 
to general reserve (income) account £15,000; carried forward 
£12,391. Connections to West End mains equivalent of 
823,251 (30 watt) lamps (lighting 479,612, heating 94, 786, 
motive power 218, 853 (10,007 h. p.). 

The gross earnings of the City undertaking were £418,746, 
against £331,323 for 1919; expenses £355,062, against £273,722: 
net earnings £03,055, against £57,601. Including £7,218 
brought forward there is £70,902 available. Interest on de- 
benture stock, 64 per cent. five-year secured notes, loans, and 
advances £38,411; preference dividend £18,000; £10,000 to 
general reserve; £4491 carried forward. Connections to City 
mains equivalent of 913,259 (30 watt) lamps (lighting 347,156, 
heating 151,003; motive power 413.100 (16,693 h. p.)). 

The directors in the early part of the vear 1920 decided to 
'arry out certain alterations апа improvements at the Bow 
Station, and for this purpose issued £950.000—063 per cent. 
notes, repayable in five years, upon reasonably satisfactory 
terms. ‘These notes were secured bv the issue to the trustees 
for the note-holders of debenture stocks of the two undertak- 
ings. The issue of these debenture stocks has made it advis- 
able to ask the company for further borrowing powers. The 
new Electricity (Supply) (No. 2) Bill appears-te need amend- 
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au in certain particulars in the interests of existing under- 
ers. 


о Electricity Commissioners, acting under the Electricity (Supply) Act, 
j 9, have provisionally determined a London District, and have asked for 
schemes for the establishment of an Electricity Authority for the district. 
„Jhe leading London companies, acting in association with the London 
County Council and the Conference of Local Authorities, have in preparation 
a technical scheme which they hope to submit for consideration by the Com- 
Missioners, 

The extremely important administrative and financial conditions which should 
govern the creation and powers of a Joint Electricity Authority are at present 
having the careful consideration of the companies in view especially of the 
necessity of saleguarding the interests of their shareholders, 

It is hoped that the scheme ultimately put forward will be such as to 
secure the best use of existing resources and experience, with the object of 
producing and selling electricity as widely and as cheaply as possible. 


West Eud: Units generated, 1,469,611; bought, 19,235,303. 
Total sold, 14,503,403. 


City: Units generated, 40,501,930; sold, 38,327,680. 
Meeting: March 10th. 


At the annual meeting. held on February 


LIverpool 22nd, Mr. Н. C. Woodward, who presided, 
O vernead said that Government control of the rail- 
Railway Co. 


way, unless Parliament decided otherwise, 
would expire on August löth next. The 
passengers carried during 1920 totalled 21,020,539, a decrease 
of 1,419,264. Part of the decrease in traffic was doubtless due 
to the increase in fares, and it was also due to the depression 
in trade and to the shipwrights' strike, which caused many 
ships to be diverted to other ports for repairs and recon- 
ditioning. The depression still existed, and with much ship- 
ping unemployed, the traffic on the overhead railway still 
declined. ‘The renewal funds now amounted to £66,597, 
against £66,236. The reason for so small a net increase was 
that 11,145 yards of new rails had been laid during the past 
year, and the cost of the new rails, as in previous years, had 
been charged to that fund. The necessity for a slight reduc- 
tion in the dividend was brought about by the high cost of 
rails and other materials, and it was imperative in the future 
interests of the company to keep up the renewal fund. The 
accounts showed an increase in the expenditure on the railway 
and tramway of £56,880, which was due to the much higher 
cost of coal and stores, and the enhanced wages of the erm- 
ployés. So long as Government control existed they were 
guaranteed the same net income as in 1913, and therefore 
felt entitled to distribute the same dividends as in that year. 
But they were given to understand that from August l5th 
next the Government proposed to relinquish their grasp, or at 
all events to effect some new arrangements as to grouping 
adjacent lines, although they had no details nor ideas as to 
how it might affect their company. It was useless to attempt 
to prophesy, but he thought it right to point out to the share- 
holders that such a change amounted to a crisis in their 
affairs, and that unless they could make a very satisfactory 
settlement with the Government or some other powerful 
ebody, they could not guarantee future dividends even on the 
recent modest scale. They had all noticed the keen criticism 
of the excess profits duty, yet there was at the same time 
in some newspapers a suggestion that the railways made too 
good a bargain with the Government on the outbreak of the 
war: these critics appeared to ignore the fact that, instead 
of taking 40, 60, or SU per cent. of the excess receipts of rail- 
ways during the war, and subsequently, the Government 
took the whole of the excess, and that, while they invited 
the railways to increase their fares, they, at the same time, 
increased their wages bills fourfold. The extra receipts during 
the war would have created reserves to meet betterments, 
then impossible to effect, owing to the scarcity of labour and 
material, but now badly needed by every railway in the 
Kingdom. At the same time, he did not want to appear too 
pessimistic as regarded their own railway. [t was now such 
an integral and necessary part of the dock trathe arrange- 
ments that he felt some plans must be devised to ensure its 
continuance, and, he hoped, its ultimate prosperity. 


The ordinary general meeting of the 


South company was held on February Brd. Mr. 
Metropolitan Henry St. John Winkworth (the chairman) 
Electric Light said the accounts for the past year showed 
and Power that substantial progress had been made. 
Co., Ltd. Not only had the growth of the business 


been well maintained, but the abnormal 
cost of fuel and the high rate of wages ruling had been met. 
with a balance on the right side. The company had difficulty 
at the power house during the greater part of the vear, due 
to repair work being delayet by labour troubles. which in- 
creased the working costs. The result, however, was satisfac- 
tory. The total horse power connected at the end of the 
vear was 30,726, as compared with 25.596 at the end of the 
previous year. Five hundred and thirty-nine new Services. 
representing: 56.553 35-watt lamps, were connected during the 
year, compared with 522 services and 59.410 lamps last vear. 
The total number of consumers connected to the company's 
system at December Sist was 8.091. The number of units 
sold was 17,643,122, as compared with 15.612.716 in the pre- 
vious vear, representing an increase of just over two millions, 
and the average price obtained from all classes of supply 
increased from 2.300. to 2.55d. per unit. Only a small addi- 
tion in the price was charged to the consumer, the higher 
cost of production being substantially covered by the increased 
output and a better load factor. The business of the West 
Kent Co. showed a satisfactory improvement, and a dividend 


of 10 per cent. on the ordinary shares had been declared. A 
sum of £5,000 had been placed to the reserve account and 
£1,742 carried forward to this year. The West Kent Co. made 
application to the Board of Trade for its approval of the 
treehold site on the Lower Thames acquired tor the erection 
of a large up-to-date power house, as referred to at the 
meeting 10.1918. The statutory requirements were complied 
with, and the one and only objector satisfied. The Electricity 
Commissioners, to whom the application was subsequently 
referred, however, decided to postpone consideration until after 
the scheme or schemes asked for had been received. This 
delay was most regrettable, as it had prevented the company 
from concluding negotiations for important business which 
could only be dealt with on comprehensive lines. It was 
difficult to forecast the prospects of the business for the 
current year; much depended upon labour settling down and 
manufacturers finding a market for their productions. While 
it was probable there would be trade depression, there was 
reason to hope that this would be only of short duration, and 
that the works and factories within the company's area would 
soon resume their activities. A number of substantial new 
connections had been made during the past year, and 1t was 
anticipated that the reccipts from these would enable the 


company to continue to make further progress during the 
current year.—Financial Times. 


The ordinary general meeting of shure- 
St. James’ & holders was held on February 22nd. Mr. 
Pall Mall Walter Leaf (Chairman), who presided, said 
Electric Light that the company’s statistics showed a satis- 
Co., Lta. factory growth alike in connections, which 
had increased by 1,002 kW, or over 5 per 
cent., and output, which had grown from a little over 12 mil- 
lion units to 134 millions, or nearly 11 per cent. The company 
had found itself able to allow an all-round discount of 5 per 
cent. on accounts for the first three quarters of 192) tc 
customers paying standard rates, which was equivalent to 
returning to them an amount considerably in excess of the 
extra dividend. Unfortunately the situation at the present 
monent was not so clear as could be wished, and they had 
found it necessary to withdraw the discount, at least for a 
time; they had also taken the opportunity to consolidate in a 
fresh tariff the various additions that had been made. The 
increase in charge was hardly more than nominal, and the 
highest price charged was still below the maximum allowed by 
their order. There was a large inerease in the sum advanced 
to the Central Company. Last year it stood at 455.000; this 
year it was no less than £112,000. Regarding the large exten- 
sions to the Grove Road Station. there had been further serious 
delay in the completion of the first of the two 10,000-KW sets 
on order, but it was now in course of erection, and would be 
completed within the next few months. In consequence of 
this delay the available plant at Grove Road, together with the 
steam plant in the stations of the St. James’ and Westminster 
Companies, was only just sufficient to meet the demand, which, 
however, throughout the winter was carried on without dis- 
turbance or breakdown. Good progress had been made in the 
marufacture of the second 10,000-kW set and the additional 
boilers, and this plant should be completed in time for nes 
winter's load. The reorganisation of Carnaby Street Station 
had been proceeded with, but had been delayed by the non- 
completion of the new plant at Grove Road. Motor converting 
plant of the latest type, of 1,000-kW capacity, had, however. 
already been installed, and the remainder of the necessary 
machinery had been manufactured and would be brought into 
commission during the coming summer. There was consider- 
able difficulty in the early part of the year in securing adequate 
supplies of coal, and reserve stock fell to a very low point. 
Arrangements were made accordingly to control a certain num- 
her of wagons for the last nine months of the year, which 
ensured full supplies of coal cf the right quality, so that stocks 
were built up to a satisfactory figure and covered the short- 
ане, due to the miners’ strike, in October last, without difh- 
culty. The policy of the Central Company had been to keep 
its station absolutely up to date, and for this purpose it 
had not hesitated to authorise these extensions alike in build- 
ings and plant, involving from first to last a capital outlay of 
some £500,000. The work had been carried out with the ex- 
press sanction of the Electricity Commissioners, and, though 
this sanction did not import any legal guarantee, it seemed 
virtually to indicate the intention that if, as seemed probable, 
the generation of electricity in London was taken over af а 
public service under a Joint Electricity Authority, the works 
which had been thus sanctioned would be fully utilised in the 
future supply of London. 

Under these circumstances, the Board of the Central Com- 
pany had no anxietv as to obtaining the full return of the 
capital so laid out. But the financing of the expenditure dur- 
ing the period of transition was a difficult problem. The board 
of the Central Company had decided, with the co-operation of 
the boards of the parent companies. to make an issue of short- 
term notes, which would be placed on the market as soon 2° 
the moment seemed favourable. The notes would be secured 
the joint and several guarantees of the parent companies. 35 
well as by a charge оп the Grove Road properties, subject to 
the existing mortgage. and would form a security of the highest 
class. The company had not the least doubt that. in а conv 
paratively short time, it would he able to recoup itself by the 
increased efficiency of the new plant.—The Times. 
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The ordinary general meeting of share- 
holders was held on February 2lst. Mr. 
Supply Robert H. Benson (chairman), in the 
Corporation, course of his speech, said that the com- 
Ltd. pany was on the road to surmounting the 
losses of the war, and that there was а 
fair chance of resuming from the point where they lett ott 
at the end of 1914, subject only to political conditions, namely, 
a final settlement by Parliament of the future of the industry 
and the restoration of its credit on the basis contemplated in 
Clauses 1 and 13 of the latest Electricity Supply (No. 2) Bill; 
in other words, that producers of electrical power be authorised 
to borrow money and get such return for their product as 
would make them certain of being able to repay the money 
borrowed. In these clauses might be discerned tbe first sign 
of recognition of the part of the legislative mind of the rock 
upou which the electrical industry had come near to splitting, 
namely, inability to borrow money for capital purposes. An 
engineering scheme was being prepared by four engineers 
(of whom the company's managing director and chief en- 
gineer was one), representing the supply companies, the local 
authorities, and the London County Council It, therefore, 
seemed probable that, as all three bodies were working 
together, a harmonious scheme, so far as engineering was 
concerned, would be put before the Coinmissioners, and this 
was а most important point. Besides the engineering scheme 
for the whole of the area of Greater London, the difficult 
question of administration by a Joint Electricity Authority 
was having the careful consideration of the directors, along 
with those of other supply companies.—The Times. 


Capital expenditure increased by £72,409 


London Electric 


Metropolitan during 1920. Gross revenue was £516,504, 
Electric Supply an increase of £103,535. Working expenses 
Co., Ltd. £318,635, an increase of £76,015. £90,000 ' 


has been put to depreciation and reserve 
account, which now stands at £615,000. Amount carried to 
net revenue account £107,950, plus amount brought forward 
and interest on investments, making £130,858. After paying 
debenture interest, and preference dividend, a total of 7 per 
cent. 18 paid on the ordinary shares, leaving £4,514 to be 
carried forward. New connections 3,374 kW, making 45,800 
kW. Owing to the continued increase in demand, particularly 
in the western area of supply, contracts have been placed for 
an increased plant capacity at Willesden of 20,000 kW, and 
for trunk mains to link up with the generating station at 
Uxbridge, where further plant has already been installed. 
The Electricity Commissioners have provisionally determined 
а London District, and have asked for schemes for the estab- 
lishment of an Electricity Authority for the district. The 
leading London ccmpanies, acting in association with the 
L.C.C. and the Conference of Local Authorities, have in pre- 
paration à. technical scheme which they hope to submit for 
consideration by the Commissioners. The extremely impor- 
tant administrative and financial conditions which should 
govern the creation and powers of a Joint Electricity Autho- 
rity are at present having the careful consideration of the 
companies, in view, especially, of the necessity of safeguard- 
ing the interests of their shareholders. It is hoped that the 
scheme ultimately put forward will be such as to secure the 
best use of existing resources and experience, with the object 
of producing and selling electricity as widely and as cheaply 
as possible. The death has occurred of Mr. J. Carr Saunders, 
who was a director for 21 years. It is not proposed to fill this 
Vacancy at present. 
Meeting: March 8th. 


France.—The following companies have increased their 
capital: Société Electrique de Montjoie, from 310,000 to 200,000 
lr. the Station Electrique. de Millery, from 2.500.000 to 
9,000,000 fr.; the Electro-Entreprise, to 2,000,000 fr.; and the 
Société d'Etudes Techniques et d'Entreprises Industrielles, 
from 500,000 to 1,000,000 fr. 


Bruce Peebles & Co., Ltd.—At an extraordinary meeting 
to-day, it is to be proposed to alter the articles to allow the 
new shares to be issued carrying dividend as from January 
Ist last, so that they may be in precisely the same position 
аз the existing ordinary shares. 


Brompton & Kensington Electricity Supply Co., Ltd.— 
Final dividend on the ordinary shares at the rate of 15 per 
cent. per annum, making 12 per cent. for the year, less 
tax. Forward, £1,639. 


Canadian General Electric Co.—Dividends at the rate of 
(per cent. per annum on the preference stock for the half- 
year ending at March, and a quarterly dividend of 2 per 
cent. on the common stock. 


Lancashire United Tramways Co.—lhe report shows 
that the receipts increased by £50,838 and the expenditure 
by £60,682 during 1920. Profit £50,852. After deducting in- 
terest on prior lien debenture stock and expenses, the full 
interest of 5 per cent., less tax, is to be paid on the second 
mortgage debenture stock for 1920, and 42.416 remains to be 
carried to depreciation. 


Oxford Electric Co., Ltd.—Dividend at the rate of 5 per 
cent. per annum on the ordinary share capital. 


The A.E.G.—The board of the Allgemeine Elektrizi- 
tits ' Gesellschaft has decided, subject to the approval 
of a shareholders’ meeting to be held on March 15th. 
to double the company’s share capital by raising it 
from 300 million to 600 million marks. This is to be 
effected by the issue of 50 million marks in ordinary 
shares and 250 million marks in preference shares. Out 
of the 50 millions in ordinary shares 30 millions will be 
devoted to carrying through the fusion of interests with the 
Linke-Hoffmann-Werke Aktiengesellschaft, and the directors 
state that the sum represented by the preference shares is 
required for the purpose of covering necessities arising out of 
the Linke-Hoffmann transaction, and of increasing the work- 
ing capital, especially with a view to improving the company’s 
foreign business. The new preference shares will bear a 
5 per cent. cumulative dividend, together with a supplementary 
dividend of d per cent. for every 1 per cent. dividend over 
10 per cent. paid on the ordinary shares. They will be re- 
deemable by the company at any time after 1924 at the rate 
of 115 per cent.—Reuter’s Trade Service (Berlin, February 
22nd). 


Companies to be Struck off the Register.—The following 
are to be struck off the register within three months unless 
cause is shown to the contrary :— 

Bourne End Electric Installation Co., Ltd. 

Cold Light (Dussaud Processes), Ltd. 

Indian Railless Traction, Ltd. 

F Electric Railways & Water Power Syndicate, 
I. td. 

International Rotary Motors, J.td. 

Northern Power Syndicate. 

Premier Electric & Hardware Co., Ltd. 


The Swedish Allmanna Co.—The net profits of the All- 
manna Svenska Elektriska A.B. for 1920 amount to 4.000.000 
kr., and the surplus available for disposal, including the 
balance forward, reaches 4,837,000 kr.. permitting of the 
pavment of a dividend at the rate of 6 per cent. In 1919, 
when the net profits were $,029,000 kr. and the total surplus 
8,313,000 kr., the directors recommended a dividend at the 
rate of 10 per cent., but at the general meeting the rate was 
increased to 12 per cent. by the appropriation of 1,519,009 kr. 
from the profits eaualisation fund. 


Newcastle and District Electric Lighting Co., Ltd.—Net 
profit for 1920, after charging interest on debentures and 
loans, &c., allowing £16,000 for depreciation, putting £16,000 
to general reserve, is £11,104, plus £13,263 brought forward. 
A dividend at the rate of 5 per cent. (less income tax) requires 
£10,412, and 413.955 is to be carried forward. Second mort- 
gage debentures amounting to £5,160 redeemed during the 
vear. Many new consumers have been connected and con- 
siderable extensions to existing installations made. £23,065 
was expended on capital account during the year. 


Bournemouth & Poole Electricity Supply Co., Ltd.—Capi- 
tal expended during 1920 £31,514. Total amount available, 
meluding £4,628 brought forward, 447,104. Debenture and 
loan interest £9,659; other interest £2,396; written off pre- 
liminary expenses £500; to reserve for depreciation £19,000. 
Preference dividends 44 per cent. and 6 per cent.; ordinary 
dividend 6 per cent. for the year, less tax. £6,536 carried 
forward. Lord Erskine has been appointed a director in. place 
of the late Mr. F. E. Savory. Total applications during 1920 
16,233 kW, an increase of 1,942 kW. Units sold 6,195,302. 


River Plate Electricity Co.—According to the“ Financial 
Times," the 122,440 ordinary shares of £1 each which were 
issued to the shareholders in May last have now been con- 
verted into ordinary. stock, ranking for dividend as from 
January Ist, 1920, and in all other respects pari passu with 
the existing ordinary stock. The greater part of the com- 
pany's claim against the German Transoceanic Electric. Co. 
(of Berlin) for arrears of interest and amortisation on the 
9 per cent. obligations of that company was received. through 
the Clearing House for Enemy Debts on February 16th. 


Rushden & District Supply Co., Ltd.—3t the annual meet- 
ing, Mr. Thornton said it was hoped shortly to obtain a bulk 
supply from the Northampton Co., and it would undoubtedly 
be the most satisfactory way of supplying the demands in the 
Rushden area for power and light. To generate it themselves 
would only involve charging a higher rate to the public. The 
company was anxious to carry the supply to Irthlingborough 
at the earliest possible moment. 


Mackay Companies.—Income from investments for vear 
to February dst, 1921, $4,868,988; dividends absorbed, 
5.1. 20.336; operating expense, including Federal income-tax, 
transfer agents, registrars, auditors’ and trustees’ compensa- 
tion, office rent, salaries, stationery, engraving of certificates, 
&c., $935,400; carrying forward 3$103,251.—Financial Times. 


Stock Exchange Notices.—The Committee has ordered 
the undermentioned to be officially quoted :— В | 
American Telephone & Telegraph Co.— $61,245,500 capital 
stock. 
River Plate Electricity Co.—£122.440 ordinary stock. 
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Shanghai Electric Construction Co.—The directors pro- 
pose to capitalise £50,000 of the reserve account, and to dis- 
tribute that sum among the shareholders in the form of £10 
shares in. proportion to their holdings or one share for each 
four held. The capital is now £520,000, in £10 shares, and 


195 proposed issue will bring it up to £400,000.— Financial 
Ines. 


Northallerton Electric Light & Power Co., Ltd.— At the 
annual meeting on February 2374, the report adopted showed a 
net profit of £714, against £400 in 1919. Dividend 5 per cent. 


on the preference shares, and 1s. per ordinary share, both 
less tax. 


National Electric Supply Co., Ltd.—Dividend on the 
ordinary shares 68. 6d., 1 Өк. per share for the year. 
45,000 to depreciation reserve, 43.000 to reserve, and £1,367 
carried forward. 


STOCKS AND SHARES. 


TUESDAY EVENING. 

Охк week is very like another in the Stock Exchange these 
times. Excitement has died down. The speculative spirit is 
profoundly dormant, if not entirely dead. There is still a 
good deal of money available; money which goes principally 
into the War loan and other gilt-edged securities when it 
comes to the Stock Exchange at all. Nevertheless, industrials 
of the better sort command a certain amount of interest. Our 
lists during: the past fortnight have shown a revival of demand 
for electricity supply shares, due to the manner in which divi- 
dends ate being increased, and further improvements occur in 
the current list. Jobbers in the market find that brokers are 
beginning to ask what electricity supply shares are available. 
The report of the Metropolitan Electric Company is well worth 
reading, if only from its allusions to the matter of the Elec- 
tricity Authority which is to be set up in London. As against 
the improvements in supply shares, further falls have occurred 
in certain of the manufacturing companies’ issues. Optimists 
argue that E.P.D., now that there is the certainty of the tax 
coming Ol before long, constitutes a valuable reserve of the 
‘secret "" order, but this is not much immediate consolation 
to people who want dividends and who see the prospect of 
such payments being removed out of their reach by crushing 
taxation, coupled with the sluinp in trade. 

The principal feature in the financial world is the way in 
Which Home Railway stocks have been slumping by reason of 
the fears that, upon the companies being handed oack to their 
owners next August, the former will not be able to maintain 
their existing rate of dividends. It was hinted plainly enough 
at soine of the recent meetings that the railways might not 
even be able to meet their fixed charges. There is ап enor- 
mous body of ralway proprietary throughout the country, 
composed of classes of people mainly inarticulate. Two asso- 
ciations exist for the protection of railway stockholders’ in- 
terests, and one of them, the Scottish group, develops a good 
deal of energy. But the English association cannot be 
described as a power in the land, although at the present time 
efforts are being made, partly through its agency, to awaken 
the country to a sense of the unfair treatment which appar- 
ently railway stockholders are to suffer. The Undergrounds 
are not nearly so much affected as the steam lines, but their 
prior-charge stocks have fallen considerably with the rest, and 
it is interesting to observe what yield is offered by the leading 
stocks at to-day'8 prices :— 

DEBENTURE STocks. PREFERENCE Stacks, 
Yield. Yield. 
Price. £ s. d. Price, Es. 
Cent. Ion. 4 520 619 2 Cent. Lon. 44%, .. al 
City and S. L. 4 521 712 5 City & S. L. 5 0 1k9 54 
Met. 3223ꝗ e. 534 61010 Lon. Elec.4'5 ., 
District 6 5, .. si M] 7 7 3 Met. 3, А 55 415 

do. 4 , p.]. Y 619 2 District 43 .. H 
| The District preference depends for its dividends upon the 
income each half-year. Amongst Underground. Electric Rail- 
way's stocks, the 44 per cent. bonds of 1933 stand at 90 pay- 
ing d per cent. on the money, while the 6 per cent. first cumu— 
lative income debenture stock is quoted 753. All these deben- 
ture and preference Issues Were recently ex dividend. 

The list of home electricity supply shares makes pleasant 
reading this week. Plea-anter, indeed, than has been the case 
for a long time past. ‘Lhe market is one of the very few in 
the Stock Exchange where firmness is exhibited. © Advances 
have occurred in City of London, County ordinary and prefer- 
ence, Nensingtons, Metropolitans and South Metropolitan. pre- 
ference, while several prices are ex dividend without showing 
апу quotabie alteratns on account of the deductions. 

We understand that in certain rases some of the companies 
are about to arm themselves with power to issue more capital 
and it would not be surprising if, within the space of the next 
few weeks, some of the important concerns appeared in the 
market asking for more money. In spite of the badness of 
the times, neweomers make their appeals with persistency 
and this week the Armatrong-Whitworth company, amongst 
others, is about to offer fresh shares. These will һе З} inillton 
9 per cent. second preference shares at the par price of Ws. 


Armament shares, incidentally, are heavy, owing to the un- 
expected ушар which has just been announced in the price of 
coal. Although this may not aflect the price of fuel for manu. 
facturing purposes, the step has certainly aroused fresh uneasi- 
ness in the minds of shareholders in such concerns. 

Manufacturing descriptions are mostly dull. Babcock. & 
Wilcox gave way to 2$. Electric Constructions are down to 
los. 9d., Henley's eased off to 13. Nor are other prices so 
firm as they look in every case. There is no little apprehen- 
sion felt with regard to maintenance of dividends even by the 
first-class companies. Brush ordinary shares have fallen to 
128. 6d., Metropolitan-Vickers ordinary gave way to 175., and 
the 4 per cent. debentures to 501. 

Marconi's flattened out to 18. a fall of ds. on the week. 
Marconi Marines at 1 1/16 and Marconi preference at 33s. Ud, 
are both easier. Otherwise the cable group is firm, with rises 
of 5s. each in Eastern Extensions and Globe ordinary, taking 
the prices to 153. Eastern ordinary hardened to 1614, and in 
Anglo-Americans there is no change. 

The foreign group is inclined to give way, Brazil Tractions 
going back to 37} and Mexico Tramway 5 per cent. bonds to 
39. the latter being 14 down. British Columbia stocks are left 
as they were. Rubber shares are depressed, in consequence of 
the raw material showing no indication of improvement. 
Stock Exchange markets lack encouragement from buyers. 
Nothing can better illustrate the present state of affairs than 
mention of the fact that this tine a year ago a nomination to 
Stock Exchange membership cost £650. whereas to-day it is 
possible to buy a nomination for £50, or less. 


SHARE LIST OF ELEOTRIOAL COMPANIES, 
Homm ELEOTRIOITY CoMPANIBS. 
Dividend Price 


^ — March 1, Yield 
1919. 1920, 1991, Rise or fall. p. o. 

Brompton Ordinar. 12 12 6 +4 £916 0 

Charing Cross Ordinary T ee 7 8 af — & 10 6 6 

do. do. до 4 Prof... 44 44 81 =a B 8 8 
Chelsea.. ee ee ee ee 4 6 x 910 6 
City of London a ae „„ 13 E! 95/- +90 1140 

do: do. 6 per cent. Prei. 6 6 116 — 617 3 
County of London .. ‘ie e 8 8 78 + { 10 9 10 

do. do.6 percent. Pref, 6 6 81 + 1 6 6 
Kensington Ordinary $e: Т 9 + 4 11 6 0 
London Electric  .. s „ 9 24 Eye + ы 1000 

do. do. 6 percent. Pref... 6 6 х4 + à 10 18 2 

Metropolitan. "ICI AM Ө 1 fi + 3 10 15 4 
до. 44 per cent. Prell... 44 44 212 - 815 8 

89. James’ and Pall Mall 13 14 6x1 == 10 0 0 

South London oo ef ef 636 = » — 9 210 

Bouth Metropolitan Pref... „„ 7 1 15/9 + 2] 81710 

Westminster Ordinary e» «e 10 10 bxd = 10 0 0 

TRLEGRAPHS AND TELRPHONES. 

Anglo-Am. Tel. Pref. ee ee — 

64% el. „ B5 HN 1 = ЕЕ 
Chile Telephone ee ce ee 8 6 - '5 6 8 
Cuba Bub. Ord. А ee ee ee q 1 — »10 16 4 
Eastern Extension ee 10 10 * +3 6 6 0 
Eastern Tel. Ord. .. өө өө 8 10 161 +1 '6 810 
Globe Tel. and T. Ord. oe ee 8 10 15 + { `6 6 0 

до. до. Pref, өө өө 6 6 — 618 4 
Great Northern Tel. о „„ A 22 913 — 10 3 4 
Indo-European 4 „ 18 10 80 == 868 
Marconi oe ee ee ee 26 96 140 — à -— 
Oriental Telephone Ord. .. „е 10 a - e$ 9 7 
United R. Plate Tel. e „ 8 8 E '6 80 
West India and Panama. „„ ШЭ Nil == Nil 
Western Telegraph... оо cf 8 10 1 ~ *6 5 0 

Homa Rans, 
1919 192) 
Central London Ord. Assented .. 4 4 48i xd +14 940 
Metropolitan .. POs „„ I ЛА £Oxd + 710 0 
do. Distric se ee Nu Nil lia —1 Nil 
Underground Electric Ordinary Nil Nil lá è Nil 
do. do. “A” ee Nil Nil 5/6 «= Nil 
do. do, Income .. 4 2 674xd — 319 8 
FonEIGN Trams, &0, 
1918 1919 
Anglo-Arg. Trams, First Pref. .. Nil e 2 = 10 9 6 
do. do. nd Pref. .. Nil N 8 - Nil 

do. do. 6 96 Deb. ee b 5 nd 0 
Brazil Tractions  .. 5% . Nl Nil 874 -1 Nil 
British Columbia Elec. Rly. Pfce, 6 6 56 — 8 18 6 

do. do. Preferred 2 5 == 916 0 

do. do. Deferred Ni 8 «8 ~ *13 17 8 

do. do. Deb. $s 4 4 51 — 7.0 0 
Mexico Trams 6 percent. Bonds... Nil Nil BY = 1 Nil 
do. 6 percent. Bonds. Nil Nil 24 — Nil 
Mexican Light Common . Nil Nil 1 — Nil 
о. Pref. гә ee Nil Nil 18 — Nil 
do. Ist Bonds ee se Nil Nil 684 — Nil 

MANUFACTURING COMPANIRS. 

Babcock & Wiloox .. . „. 15 16 3 — 4 711 

British Aluminium Ord. .. e. 10 10 110 — 11 15 4 

British Insulated Ord, — .. — .. 123 15 1 — 9 610 

Callenders 63 oe oe ee ee 95 15 if =æ 10 18 3 

1 Pref, ce ee ee = 8 1 

Castner Kellner ce ee 200 19 zs 5 In 9 

Crompton Ord, 2° ee ee 10 10 18,9 = 14 11 0 
Edison- Swan ix vs „ 10 10 10, = = 

do. do. 6 percent. Deb. 5 5 70 — 1110 
Electric Construction Р ee 10 10 15/9 - 6d, 1214 0 
English Electric ., 8 e. се 8 18/ HS 10 19 2 

Do. Pref. - o_o — 6 13/6 ~ 8d. 8 17 10 

Gen. Elec, Pref, ae a om 64 64 18,6 I 1236 

Henley Ord. ee oe оа Ыы 18 183 ТРЕК 18 т : 
ee ee ee ee ee 1 - 11 10 1 

до. 44 Pret.. eo se ee 44 44 1 == " 6 18 6 
India-Rubber.. ia n 10 10 = = 

Met.- Vickers Pref, ee oe ee => 8 1} шэ 816 4 

Biemens Ord... e „ e 10 10 -Y zA 10 6 7 

Telegraph Con.... „ 9 80 914 ~ 5 1 3 


* Dividends paid tree of Income Taz. 
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THE BRITISH INDUSTRIES FAIR. 


BIRMINGHAM SECTION. 
Ir is difficult at this stage of the Fair to express an 
opinion as to its success from the exhibitors' point of 
view. Ав an exhibition the Birmingham Section leaves 


| very little to be desired; the wares are tastefully dis- 


played, the method of numbering the stands ensures that 
none is overlooked, and as far as possible the various 
classes of goods have been grouped to facilitate the 
buyer’s work. The first two days of the Fair witnessed 
a great influx of sightseers, the buyers apparently hav- 
ing decided to visit the London Section first. Later, 
however, business commenced to improve, and by the 
end of the first week affairs assumed a more satisfactory 
appearance. 

On Wednesday, February 23rd, Mr. F. С. Kellaway, 
M.P., paid a visit to this section, and is reported to 
have said that in London they had no idea of the 
representative character of the Birmingham Section 
of the Fair. This seems to bear out the statement of 
the publicity manager that an impression has gained 
ground that the London Section is the whole of the 
Fair, whereas the truth is t!.at the staple industries of 
the country are displayed at Birmingham. Mr. 
Kellaway was impressed particularly with the excellent 
quality of the goods displayed, and also with the general 
air of optimism which seemed to prevail. | 

Sir James Allen, High Commissioner for New Zea- 
land, visited the Fair on Thursday, February 24th, and 
stated that he intended to send a report to the Antipodes 
upon what he had seen. Among the merchants of New 
Zealand it was taken for granted that if quality was 
required the Mother Country was to be relied upon, and 
the exhibition proved to him (Sir James) that they were 
not in error. | 

A description of some of the exhibits follows :— 

GENERAL ELECTRIC Co., Lro., have on their stand a 
representative show of their lighting fittings and accessories, 
domestic appliances, telephones, bells, &c. А number of 
motor-starting panels and drum controllers also appear. 
Among a series of commercial type ironclad gear is а 400-A, 
600-V, double-pole switch and fuse set of very robust propor- 
tions. A range of ‘‘ Witton Kramer portable drills and 
grinders is shown, as well as a C. M. I.“ quick-break magneto 
which gives a strong spark at any engine speed. The recentty- 
introduced Klersite " system for lighting commercial 
motors is on view. This consists of a series-wound dynamo 
fitted with a special patent pulley. which, through the action 
of a slipping clutch, maintains the dynamo speed constant, 


irrespective of the speed of the engine. The dynaino is run- 
ning at all times when the engine is working, but if the 


Fic. 1.—Тне ‘‘ KrEnsrrE " MAGNETO. 


lamps are switched off it is not excited, and so there is no 
electrical loss. The full pressure of 6 volts is obtained when 
the engine is running at 350 r.p.m. As the engine speed 
Increases the clutch allows a certain rmount of slip, keeping 


‚ the dynamo speed constant. This fact is demonstrated on 


the stand by a '' Klersite ” magneto driven by a motor and 
connected to a speedometer and voltmeter. It is shown that 
the voltage is maintained at its proper level when the motor 
8 running as fast as 1,150 r. pin. The whole mechanism runs 


(Concluded from page 232.) 


in oil. The magneto is illustrated in fig. 1. Photographs of 
installations carried out by the G.E. Co. form another feature 
of this exhibit. 

Messrs. J. H. Tucker & Co., Lrp., are showing a very com- 
prehensive range of their products. A complete accumulator 
switchboard is shown; this is suitable for employment with 
batteries and lighting sets for country houses, &c. Switches 
and fuses of various designs with capacities ranging from 15 
to 1,000 amps. are also exhibited. These include single, 
double, and triple-pole, single-throw and change-over types, 
tandem and parallel-coupled, shunt regulating switches, volt- 
meter switches, battery regulating switches, automatic battery 
switches, &c. Fuse and distributing boards for lighting and 
power installations in teak and iron cases are another feature 
of the exhibit; the wood cases are made in the firm’s own 
cabinet shops. Among the ironclad switch and fuse gear 
appears the Tucker patent quick make and break 
switch in two sizes. 25 and 504. The design of the case of 
this switch permits of its being used with either a large central 
tapped hole at each end for the cables or two smaller holes. 
This is effected by means of interchangeable adaptors, which 
can also be provided with recessed bodies and wood bushed 
holes and with watertight glands. In addition to these 
switches there is a number of ironclad single and double-pole 
and multi-way fuses varying in capacity from 15 to 100 A, for 
voltages up to 500. All types of tumbler switches are shown, 
including double-pole, ceiling and watertight switches, fitted 
with plain or ornamental covers, china and locked covers. An- 
other feature is a flat switch of ordinary appearance, in which 
a quick make and break action is obtained. Included 
in the lighting and power accessories section the firm shows 
samples of lampholders, counterweights, ceiling roses, wall: 
sockets, porcelain connectors, cut-outs, adaptors, bell pushes, 
&c. One or two samples are shown of a new type of tumbler 
switch and plug combination shortly to be placed upon the 
market. If the switch is in the '' on position, the plug can- 
not be driven home, while if once fixed the removal of the 
plug brings the switch to the off position. А great deal of 
artistic metal work in the form of wall plates and switch 
covers is also exhibited. Photographs of the works appear on 
ine stand as well as views of special orders carried out by the 

rm. 

FuLLER’s UNITED ELEcrRIC Works, Lb., are exhibiting re- 

resentative selections from their products, including plate and 
block type accumulators suitable for electric lighting installa- 
tions and similar purposes. The plate type cells are constructed 
with hanging type semi-planté plates consisting of pure lead 
grids pasted with specially hardened active material in glass 
containers. The negative plates are of the lattice type, pasted 
under pressure, & method which ensures high and constant 
capacity. The block type cell is immune from the inherent 
weaknesses of the plate type, and is fitted with non-corrosive 
terminals and insulators. A complete electric miner's lamp 
equipment is exhibited. This consists of a charging rack and 
lampstand, each accommodating 160 lamps, an opening magnet 
and a pedal switch. The Fuller miner’s lamp gives a light of 
high candle-power, weighs only 5 lb. 2 oz., and a charge lasts 
for at least 20 hours. The lamp 1s switched on and off by 
turning the top; it can be supplied with either magnetic or 
lead lock. Other exhibits are dry and inert cells, carbons for 
arc lamps. ebonite rods, sheets, tubes and mouldings, and 
rubber and bitumen insulated cables. 

Messrs. W. Cannina & Co., Lrp., have a comprehensive 
range of machines, plant and material for electro-plating, 
polishing, pronzing: lacquering and enamelling. Among the 
exhibits are low-voltage dynamos and motor generators, plating 
vats and barrels, and metal salts. Belt-driven polishing lathes 
and polishing motors, grinding machines, lapping lathes, &c., 
are shown. | 

Messrs. Donovan & Co. display a large selection of their 
well-known Safuse’’ and ''Donlok gear. comprising dis- 
tribution boards and switchgear for lighting and power pur- 
poses. The contacts of the Safuse unit are protected by an 
insulating shield, the blades passing through a narrow slot. 
This renders it impossible to touch the live ’’ parts accident- 
ally. The fuses are '' staggered ” to permit of easy wiring, and 
ample space is allowed for wires at the back of the box. Factory 
and domestic electrical apparatus is also on view, as well as 
lamps, bells, and other accessories. 

MESSRS. SIEMENS Bros. & Co., Lrp., have as their main 
attraction a 30-line '* Autophone board, by means of which 
various stands are kept in communication with one another. 
The '' Stannos wiring system is shown, as well as a number 
of cable sections of the firm's manufacture. Ebonite rods and 
moulded parts for magnetos, telephones, and other electrical 
apparatus form another feature of the stand. Part of the stand 
is devoted to Siemens's signalling apparatus for use in mines. 
This equipment provides for signals, which are sent from the 
pit bottom, being received on bells both at the pit top and in 
the engine room. In addition, the signals are indicated visually 
on а dial indicator in the engine room. Provision is made 
also for signalling from the pit bank to the pit bottom bv 
means of a push switch and a bell. Signals sent from either 
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the pit bank or the bottom are indicated on a dial in the 
engine room. The apparatus may be adapted to more com- 
plicated situations, and the dial indicators may be fitted to 
existing bell circuits. Messrs. Siemens are also showing 
samples of their dry and inert cells and a dry battery cycle- 
lighting set. 

Berry's ELECTRIC, Lro., have, in addition to several Magi- 
coal fires, a very good display of switchgear, both of the open 
and flame-proof ironclad types. An Ironsafe " switchboard 
is displayed prominently. The example shown is a d.c., 3-wire, 
board, with an ample bus-bar chamber, in which everything is 
accessible from the front. ‘This type of gear is easily extended 
and very safe, the bus-bar chamber being locked by a bar and 
padlock device. The Adanac switches shown, which are 
simple but strong in construction, were manufactured for the 
Canadian market, and were used for two years prior to their 
becoming known in this country, the whole output being ab- 
sorbed by the Dominion. The Firadanac is an adaptation 
of this type constructed entirely of jron, copper, and mica; 
it is flame- and explosion-proof. One or two examples are 
being shown of a new " Midget ' d.p. switch or switch-fuse, 
which is a triumph of strong construction at a low price. 
Among the smaller exhibits is the " Asku " shade tilter, а 
simple device for fixing a lamp shade in any desired position. 
" Xcel”? domestic products are in evidence, there being 
a number of cookers, irons, kettles, &c., on view. Messrs. 
Berry's are agents for Messrs. Nalder Bros. & Thompson, and 
a variety of the latter firm's instruments occupy one side of 
the stand. These include voltmeters, ammeters, power factor 
meters, wattmeters, reverse power relays, бес. 

Messrs. Simpcex Conptits, Irp., show samples of their 
‘household word ” conduit and the new ** Diaduct " distri- 
bution board, which is fitted with a removable trough which 
can be drilled to suit the purpose for which the box is to be 
employed. Every part is made to gauge, assuring interchang- 
ability. The bus-bars are of heavy section, high conductivity 
copper and provided with heavy cable sockets. А colliery light- 
ing box is also shown. This can be adapted for any arrange- 
ment of cables and to any type of light, i.e., well-glass, bulk- 
head, &c. The cables are taken through a brass cone and the 
armouring is clamped by a malleable iron grip. The interior 
can be removed entirely for wiring and re-inserted in the 
box. A watertight tumbler switch exhibited has the actuating 
knob out of centre, giving a smoother action and a larger 
break. In addition to these there are lighting fittings, ships’ 
fittings, illuminated signs, domestic appliances, including 
“ Plexsim " vacuum cleaners, irons, kettles, bowl-fires, &c. 

THE VINCENT SWITCHGEAR MANUFACTURING Co. have a small 
but effective display of ironclad switches and fuse gear fitted 
with cartridge and Vincent patent replacement fuses. In 
addition to these, unmounted fuse elements ure shown as 
well as ironclad distribution boards. A number of B. K. B.“ 
motors, ranging from 1/100 to 2 h.p., appear on the stand. 

THe ECELSIOR SHADE MANUFACTURING Co. have a brilliant 
and many-coloured show of shades of all kinds for gas and 
electric lights. There are also other lighting fittings, pen- 
dants, Хе. 

Messrs. Davip Saanks & Co., LTD., also exhibit artistic 
shades and bowl fittings. A number of examples of Crooke’s 
“daylight glassware are shown. : 

Messrs. F. & C. Oster, LTD., and Messrs. FARADAY AND 
Sox, Lro., have an imposing array of alabaster bowls, art 
shades, art metal wall brackets, pendants, and standards. 
Candelabra fittings and wall plates are also exhibited. 

ELECTRICAL CONDUITS, LTD., show a number of tubes and 
fittings for the protection of electrical circuits in buildings 
and ships; both screwed and slip type conduit are shown. 
lnterchangeable and standard switch boxes and junction 
boxes, plain and mounted, appear on the stand. 

Messrs. C. H. Parsons, Lro., are displaying а number of 
their tumbler switches and lampholders in various styles 
and finishes in which they specialise. Examples of their 
" Britmac ’’ switches are also on view. The main feature 
of these switches is the rigid insulating bar upon which the 
contact. blades are mounted. 

Messrs. Pincuin, JOHNSON, Ib., exhibit a number of 
samples of Formite," a synthetic resin, which possesses high 
insulating properties and is non-inflanunable. The material is 
easy to turn. and drill. and is acid-resisting. Compressed 
paper insulation and impregnated silk and cotton materials 
аге also displayed. 

Messrs. Best & Тлоүр show ceiling fittings of all types, 
including alabaster and clear glass bowls, shades, and tan- 
terns. There are also electric candle lamps and fires. dis- 
pla ved. 

Tue Ersa LiouTiNG & Heatiga Co., Ib., show all kinds 
of lighting accessories, including wall and ceiling fittings, 
bowl fittings, Ke. A number of soldering: irons and flat irons 
are also displayed. 

Pue TELEPHONE MaNvracrURING. Co., Ltp., have a number 
of automatic intercommunicating telephone sets for offices, 
factories, and ships. Many are fitted with secrecy keys to 
eliminate overhearing and interruption. A large display of 
accessories such as bells, terminal and junction boxes, also 
appears. The sets shown have a maximum number of con- 
nections up to 50, but additional lines can be provided for 
one-wav communication. Decorative styles of inetrphone sets 
form another feature of the stand. In addition to the fore- 
going several types of indicators are shown. 


. Messrs. Gent & Co., Ілр., show their well-known '' Pulsy- 
netic " time standardising system in various forms. A marine 
transmitter is exhibited which, by a simple movement, will 
advance or retard the whole of a ship's clocks to meet the 
changes due to longitude. Another exhibit is a waiting train 
movement for a turret clock. In this the master clock is 
situated in а convenient position to control the gear mounted 
in the top of a tower. 1f the hands of any of the dials are 
retarded by snow or other obstruction the waiting train 
receives an impulse which carries it forward. A water level 
indicator and recorder similar to a set supplied to the Lincoln 
Corporation is shown. In addition to these, a wireless time- 
receiving set is shown in operation. This set is supplied with 
the Pulsynetic’’ system if desired. The Parsons-Sloper 
secret telephone system is also given space on the stand as 
well as a “` tell-tale ° indicator for checking the movements 
of watchmen, &. 

Messrs, BALMForD & SALT represent a number of firms and 
show the British R.B.” electric lighting plant. This 18 in 
operation supplying light to a number of points on the stand. 
Although of only .75 kW capucity, the set supplies a battery 
capable of running 15 lights for ten hours on one charge. 
The switchboard and starting gear are mounted on the set, 
and the method of starting up is simplicity itself. The set 
is provided with an automatic cut-out which operates when 
the battery has received its full charge, shutting the engine 
down. The plant occupies an extremely small space. On 
this stand is also shown the Tofield & Robinson Triple- 
Auto " D.C. circuit breaker, a solenoid-operated device which 
automatically resets when the cause of an overload is re- 
moved. In this circuit breaker there are very few working 
parts and, therefore, little to get out of order. The apparatus 
is made in all sizes up to 50 A capacity. The ''Scot"' lamp- 
holder is exhibited; this has a one-piece casing and a simple 
method of fixing the shade. An Imperial electric toaster, 
complete with flex and adaptor, is also shown. The 
'" V.C." lighting system for Ford " cars which is exhibited 
consists of a small rectifier or converter, driven from the 
fan shaft, which converts the alternating current from the 
magneto to d.c. for charging a 10-volt accumulator with a 
capacity of 15 Ah. The rectifier consists of a metal case 
carrying а commutator switch and a slip ring. The 
switch 1s driven at twice the engine speed, and is built up of 
sixteen copper bars with mica insulation in between. Eight 
of these bars are active, while the remainder act as spacers. 
Alternate live bars are connected to a slip ring, which is 
in turn connected to the magneto. The other live bars 
are connected to an earthed ring. "There are five brushes, one 
of which is in contact with the slip ring, the others being 
arranged in two pairs for taking up the rectified current, во 
that when one pair is upon the slip ring bars the other pair 
is earthed. An automatic mercury cut-out switches the accu- 
mulator in when the engine is started, and cuts it out when 
the engine stops. 

THE B.E. Co. (or LONDON AND BIRMINGHAM), Lro., has a 
very comprehensive display of electrical accessories. Included 
in the show is the Classic " desk light described in our 
columns a short time ago. "This is now produced in a variety 
ef finishes. Cables and wires, ceiling roses, tumbler switches, 
wall plates, &c., occupy a large part of the stand. The 
“ Beco” fire is displayed, as well as a range of Hendon” 
lamps of various shapes and sizes. The wood blocks and 
cases in which the firm excels are present in large numbers. 
Other exhibits are bells and indicators for various purposes. 
wall plugs, and dry cells. 

Messrs. ноз. R. CARPENTER, Lrp., exhibit lighting fittings, 
including shades, bowls, brackets, and standards. 

MR. JOHN A. Harry HuNT has a similar display. 

Messrs. WILLIAM SANDERS & Co.—This firm shows many 
examples of ironclad switch and fusegear. A set of unit-type 
switchgear is mounted on the stand. Battery switchboards 
for country house lighting sets are also exhibited. 

Tug FALKIRK Iron Co., Lro., have a wide display of cook- 
ing apparatus, &c., among which are Falco“ cookers, 
heaters, and irons. | 

Messrs. Mark WEBBER, LTD., exhibit several of their ver- 
tical engines, suitable for running on town gas, petrol, рага 
fn. naphtha, or benzole. These range from 2 to 18 bh.p. А 
5-b.h.p. engine, complete with dynamo and battery for country 
house or farm lighting, is shown in operation supplying а num- 
ber of lights. A pumping set is exhibited. | 

THE Асзтїх Motor Co., Lb., show one of their four- 
cylinder petrol engines coupled to a 3.1-kW English Electric 
generator, and a small .75-kW lighting set. 

Тив FEDERATION OF Britis INpvsTRIES has a large stand 
upon which are displayed numerous trade publications. Thus 
is а general information bureau for the assistance of members 
of the Federation, and for foreign and British buyers. Full 
information is given regarding British products and producers. 

THE SEMAPHORE ENGINEERING Co., Ltp., show dry cells for 
bells, telephones, ignition purposes, &e., and also complete 
electric lighting sets for motor cars and cycles. , 

British Brass Fittincs, Ib., exhibit a great variety of 
lighting fittings and accessories for all purposes. including 
tumbler switches, cut-outs, and main switches. Electric fires 
and radiators are also on view. ies 

PREMIER ELECTRIC HEATERS, T.TD., have a most brilliant 
display of electrical heating and, cooking, apparatus, all of 
which is veryg highly finished. A small electric cooker 18 
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shown, as well as fires, kettles, irons. hot plates, glue-pots, 
&c. А notable exhibit is а small 600-watt radiator wnich 
has a frame so constructed as to permit of its being turned over 
and used for boiling small quantities of water. "his is very 
suitable for standing on & desk or table. 

Messrs. PARKER, WINDER & ACHURCH, Lro., show examples 
of concrete mixing machinery, in addition to dynamos and 
small electric lighting plants. Switehgear and battery charg- 
ing boards for small electrical installations also appear. 
Among the smaller exhibits are Imperial " vacuum cleaners, 
electric light fittings, lanterns, &c. Ап electrically-driven 
floor polishing machine was on view the first day, but as this 
was of American manufacture it had to be removed. The 
firm has obtained a licence from the American makers to 
enable the machine to be manufactured in this country. 

A large amount of space is occupied by examples ot the 
work executed by disabled ex-Service men in the various 
training centres in and around Birmingham. — Everyunng 
displayed is an eloquent testimonial both to the men and 
their instructors, and indicated very clearly how much can 
be accomplished in a short time by means of intensive instruc- 
tion. The trades represented include armature winding, 
pattern making, turning and fitting, plumbing, cabinet mak- 
ing, watch and clock making, &c. The West Midlands scheme 
is providing instruction for about 2,500 men, and centres 
have been established at Birmingham (where 1,211] men are 
in training), Coventry, Dudley, West Bromwich, Ludlow, 
and Worcester. 

Messrs. H. C. SriNGsBY, among a number of mechanical 
trucks, extension ladders, &c., exhibit an electrically-driven 
hoist. This is designed for a load of 15 cwt. The motor of 
this machine starts at no load, and an adjustable automatic 
stop is fitted which enables the load to be held at any desired 
height. This is specially designed for electrical operation, 
but electric drive can be applied to other hand-power types 
shown. 

Messrs. W. Goopyear & Sons, Lrp., exhibit, among other 
trucks and small transporters, a '' Greenbat ” electric truck 
for industrial purposes. This is a 2-ton vehicle driven by a 
totally-enclosed, series wound motor, arranged for series par- 
allel control, and supplied with power by a battery of 14 
“ Tronclad-Exide " cella. А pedal controls both the battery 
circuit and the brake so that the pedal must be depressed 
during the whole time the vehicle is in use. Should the 
driver fall off the pedal is released, cutting off the current 
and applying the brake. In addition to its 2-ton load the 
truck is capable of towing a trailing load of 2 tons on the level. 

Тнк М.Р. Evectric WELDING MACHINE Co. exhibits a stan- 
dard spot welding machine designed to obviate the use of 
rivets in jointing wrought iron or mild steel from the smallest 
gauge up to 4 in. total thickness. The machine is fitted with 
a regulating device enabling several different welding tem- 
peratures to be obtained. ‘The electrodes are of hard-drawn 
copper and easily replaceable. A water circulating system 
keeps the machine cool during operation, preventing excessive 
heating in the secondary winding of the transformer embodied 
in the machine. This transformer can be wound to suit single- 
phase circuits with frequencies ranging between 40 and 60 
cycles and with voltages from 100 to 500. 

Tug MiptAND ELECTRO SuPPLY Co. display Rayner and 
Heald induction motors, and Robinson electric lifting gear, 
including monorail hoists, winches, spur gear winches, &c. 
Messrs. HENRY WiaagIN & Co. have а wide variety of re- 
sistance wires and metals. Nickel and cobalt anodes are shown 
аз Well as a large number of metal salts. 

1 5 VEHICLES, Jab., exhibit two examples 
E nr ud " The larger of these is ап electric locomotive 
3) 10 Ht lel "ns, and capable of hauling a load of from 
The 1 iu level or 8 tons on a 1 in 30 gradient. 
is ое E Quoc rod so that series-parallel control 
cells with Ку aey consists of 40 "'Ironclad Exide 

5 „ of 258 Ah. The length of the locomotive 
карыс . | р it has a 2 ft. 6 in. wheel base. It 
лю асе of 5 miles an hour loaded, and will run 
SES. n 8 es on one charging of the battery. The other 
of TUS А nn 5 industrial electric truck capable 
UH 6m bya 1 И, Ib. It nas a loading space of 
161 Ah. The truck is 185 MR of 20 cells has a capacity of 
transmitted to the 9 у ап up-and-down lever motion 
spring buffers minim; eels by ball and socket joints; 
tüntrolvear-r imise vibration on the steering lever. ‘The 

„ 0 gear is mounted in a dust-proof case, and the controller 
unit is easily removable, as it acts throug! ; 

Tug Binion M oe acts through a dog clutch. 
hensive range is 1 55 ICA Co., LTD., Is display img а compre- 
show includes ec a hucanite in various forms. The 
orms for particular a rs EL NS bars, as well as special 
‚ Messrs. Wy M р} Ка rons, m 
lighting fittings „„ & Co., LtD., exhibit one or two 
tion bureau whe eir stand being in the nature of an invita- 

\ u where facilities for visits to their works are civ 

MESSRS. ACCLE & EON SMS t0 their Works are given, 
motors rang; & SHELVOKE, Lrp., show a number X an: 

5 rangmg from 1/10 t ha v. ipe Wer of small 
o À h.p. Also a patent dynamotor 


for pl i 
; ating and polish; 
: olishing l cere : 
ight e | B. and a small dvnar suitable for 
eng small cars or motor cycles. упато suitable for 


LEC 
„. ECTRIC HEATING & HARDWARE, 


omet ” ; А | Lrp., exhibit many 
ure of thine HOS including kettles and irons. A fen- 
18 8 cylindrical electric oven. | 


alumini is has; 
id donc id 1 20 in. in diameter and 1 
У three patent buckles. The back of this 


barrel is domed, and in the space thus provided two 500-watt 
spirally-wound beating elements are fixed. A galvanised steel 
frame fits into the barrel and has a flat bottom upon which 
the dishes containing the food to be cooked are placed. It 
is claimed for this oven that the distribution of heat by the 
interior arrangement makes it far more efficient than the 
rectangular type. 

THE GATH ELECTRICAL ENGINEERING Co. displays several 
examples of lighting standards and lanterns which, though 
plain, are of very effective appearance. The lantern frames 
are all of cast brass. A great deal of metal work in the form 
of bell pushes and ceiling and wall plates occupies the front 
of the stand. A new patent switch plug is shown; this is a 
double-pole, quick-break, rotary type switch fitted with large 
plug sockets. The plug has two pins and a key projection, 
and when the switch is operated, by means of a handle on a 
spindle passing through the plug, the key turns in a slot 
in the switch case rendering withdrawal of the plug impos- 
sible until the switch is put into the off " position. Ihis 
combination is made in several styles for mounting on wood 
blocks, sunk type with a deep recess at the rear for cables, 
and a type suitable for installation in exposed positions. 

Messrs. Watts, WirLLIAMS & Co., LTD., exhibit '" Watta- 
lite” electric lighting sets for motor and other bicycles. In 
the motor cycle set а small dynamo fixed above the tank of the 
machine is driven by a flexible shaft from the rear wheel. 
The dynamo is connected to an accumulator which supplies 
current to a 5-in. head lamp and a small rear lamp fitting 
through the number plate. The whole of the switehes are 
contained in the dynamo casing. "The cycle-lighting set con- 
sists of a dynamo and head and tail lamps. The dynamo 
is driven by a rubber friction wheel in contact with the rim 
of the front wheel of the cycle. 

Messrs. SINGLETON & Rome have an excellent display of 
artistic lighting fittings consisting of brackets, pendants, &c., 
in all kinds of metal finishes, shades, and bowl fittings. 
* Bipol " accumulators are also shown in various sizes. A 
travelling light comprising an unspillable accumulator in a 
strong wooden case, a policeman's or watchman's lamp, 
for use continuously, or as a flash lamp, charging racks, &c., 
are exhibited. 

Messrs. Drake & GORHAM, Larp., have a Railodok ” elec- 
tric industrial truck оп view. "This has a carrying capacity 
of 1 ton and a loading platform measuring 7 ft. by 3 ft. 4 in. 
It is driven by a Iich. p., series wound, totally-enclosed motor, 
which receives its power from a battery of 21 Ironclad 
Exide " cells with a capacity of 150 Ah. "Phe vehicle is fitted 
with a drum type controller, with a patent locking device 
and cut-out. The cut-out is interlocked with the driver's 
saddle, the latter being reversible. This renders it impossible 
for the truck to move unless the saddle is depressed. This 
firm also exhibits an adjustable girder fitting for electric 
lighting. This is an extension arm made in one, two, or three 
parts, and a special spun steel, vitreous-enamelled reflector. 
The arm may be fitted on the slide rest of a lathe so that the 
part of the work being operated upon is always illuminated. 

Messrs. McKECHNIE Bros., Lrp., THE METALLURGICAL Co., 
Lro., and THe James BripGk Correr Works, LTb., show 
copper and other non-ferrous metals in various forms аз 
ingots, bars, rods, Ke. 

THe Hoover Suction CLEANER Co., Ib., effectively dis- 
plays and demonstrates several of its cleaners. 

Mussks. Everep & Co., LTD., among many examples of 
highly decorative brass work, exhibit a number of electric 
lighting standards, brackets, and pendants, as well as bowl 
fittings and artistic shades and vases. 

Messrs. SCHOLEY & Co.'s stand has upon it a number of 
fractional h.p. motors in a number of applications including 
" Rutmore ” drills, grinders, &e. Special prominence is given 
to the Croydon-Premier ” electric suction cleaner which 
сап be employed for cleaning carpets, curtains, clothes, 
cushions, &e., without endangering the fabric. 

THE ELECTRIC APPLIANCES CO., LTD., specialise in the 
Eureka vacuum cleaner and its accessories, which include 
a carpet brush, a flat tool for corners, a hose for suction or 
blowing, tubing, brush. and nozzle. 

Tur CONSOLIDATED PNECMaTIC Тоог, Co., DrD., is not giving 
much prominence to the electrical side of its manufactures, 
but one or two portable drills and grinders are displayed. 

Messrs. GALLOWAY, LTb., have a number of boiler house 
appliances. upon their stand. These include an accessible 
wrought steel superheater, steam junction valves, safety valves, 
and a water softening apparatus, and Milner-Hurd's patent 
boiler seating blocks which move as a boiler expands or con- 
tracts, preventing the breaking of brickwork, 

MESSRS. ALFRED HERBERT, Ltp., exhibit a very well-placed 
ee E work, including a patent universal 
auge meas g machine for measuring lengths, diameters, 
screw pitches, internal and external, &e. 

The names of other firms exhibiting articles of an electrical 
or allied nature were listed in our last issue. 
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Spaln.— A new bank has been founded at Madrid with a 
capital of five million pesetas under the style of Banco Hispano- 
Su za para Empresas Eléctrices = Heuter's Trade Service, 
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Gardens, Button Street, Whitechapel, Liverpool, have 
our attention to a range of single-pole splitters which they 
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NEW ELECTRICAL DEVICES, FITTINGS AND PLANT, 


Readers are invited to submit e of new 


Single-pole Splitters. 
. Evecrric Brass Wares, Lrp., Brakell's Buildings, Каш 
awn 


are manufacturing. These are made for any number of ways 


from 2 to 6—the 2way type is illustrated in fig. 1. The 
case of the splitter is of cold rolled pressed steel and 18 asbestos 


lined. The bases are made of a special non-hygroscopic 


"A Fic. 1.—SiNGLE-POLE SPLITTER. 


material capable of withstanding from 10,000 to 13,000 V per 
mm. thickness. The advantages claimed for the device are 
that as there is no cast iron or porcelain in its construction 
it is practically unbreakable; it is light and easily fixed; it 
has permanent bushes, and heavy copper contacts, and it is 
absolutely fireproof. 


The ** Wild-Barfield " Thermostat. 


The increasing demand for a closer automatic temperature 
control for electric ovens and other apparatus has resulted in 
the production of a new thermostat which can be set for tem- 
peratures up to 400 deg. F. A capsule filled with a volatile 
fluid is made by its expansion to switch off a part of the 
heating element as soon as the full temperature is reached. 


Y'a. 2.-- Tur Winp-Barrittp THERMOSTAT, 


Afterwards the full current is switched on and off inter- 
mittently, so that а very steady temperature is maintained in 
the oven, or other device controlled. The exact temperature 
to be maintained can be adjusted to a nicety by altering the 
position of the weight on the lever which projects outside the 
oven (fig. 2). Contact is made outside the oven, so as to guard 


or improved devices and apparatus, which will be published 
of sufficient. interest. 


against any explosion or ignition should the articles being 
dried give off an inflammable gas. 

The Wild-Barfield thermostatic temperature control with 
slight modifications can be adapted to numerous electrically- 
heated devices, and should open up new channels of business 
which have hitherto been restricted by the difficulties encoun- 
tered of easily and safely controlling temperatures within 
desired limits. For the purpose of illustrating the device, the 
cover has been removed. The controlling apparatus is manu- 
factured by Messrs. Automatic & ELECTRIC Furnaces, LTD., 
281-283, Gray’s Inn Road, London, W.C. 1. 


An Anti-vibration Fitting. 


We have received from the ScnEWLEss Grip Frrrixd Co., 
Lower George Yard, Halifax, details of a new type of fitting 
for protecting electric lamps from injury due to vibration. 
This may consist simply of a spring with a screwless 
corp grip, as shown in the central diagram in fig. 3. A 
counter-weight and a flexible metallic tube can be supplied to 


Partt APPuto fon 


Fic. 3.—AN ANTI-VIBRATION F'iTTING. 


fit over the lamp flex from the spring to the lampholder, 
as in the left-hand side of the figure. A third variation, shown 
on the right-hand side of fig. 3, is the fitting of two lengths of 
flexible metallic tube. In this method the tube takes all the 


weight of the lamp and shade, leaving the * flex entirely 
free. 


A New *'' Outlet '" Device. 


A newly invented device, which is being developed by the 
EurFcrRIC OuTLET Co., of New York City. consists of a new 
style of outlet and à new plug with curved blades, which sup- 
ports the fixture and makes the proper electrical connection 
at the same time. The new outlets may be placed in either 
wills or ceilings wherever a light can possibly be used. 
Generally more outlets will be put in than ordinary lighting 
conditions require. The wall outlet is marked by a neat 
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Fia. 4. WALI. OUTLET " (ABOVE) AND CEILING “ OUTLET " 
(BELOW ). 


brass plate with a rounded triangular blade centre, fig. 4, and 
will accommodate the standard parallel blade plugs now 
commonly used with cord connections. An inconspicuous brass 
plate marks the cciling outlet. This installation finishes the 
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work of the electrical contractor. It will not be necessary to 
call him in to put up, take down, or shift a light, except in 
the case of the heavier and more elaborate fixtures. —— 

The plug is attached to the light itself. When it is 
thrust into the outlet the curved blades point upwards 
and are capable of holding the heaviest fixture. For the 
more elaborate wall fixtures the plug is not rigidly attached 
to the fixtures. In this case the wall fixture 18 hooked over 
the plug after it has been inserted in the wall receptacle. 
In wiring the plug to the wall light, enough slack is left to 
allow the fixture to be readily hooked and unhooked with 
the plug in position. The blades of the ceiling plug curve 
outward like the ends of an anchor, and to shift a fixture, 
all the user needs to do is to lift the light off the outlet.— 
Electrical. News. 

A New Trolley Runner. 

Мв. A. Hakwoop has sent us a drawing and particulars of 
his patent trolley runner (No. 113,091). This is designed to 
eliminate the trouble experienced in replacing the runner on 
a wire when the wheel is turned at an angle to the wire. 
The head has a self-lubricating conical seat, and is stated to be 
free from all rocking. 


THE TEMPERATURE LIMITS OF LARGE 
ALTERNATORS. 


DISCUSSION AT MANCHESTER. 


Мк. G. A. Јоних'з paper on the above subject, which was 
abstracted in our issue of February 4th, was discussed before 
the NORTH-WESTERN CENTRE of the INSTITUTION OF ELECTRICAL. 
ENGINEERS at Manchester on January 25th. 

Prof. MILes WALKER was of the opinion that the paper 
gave exactly the data which were wanted, not only by the 
designing engineer, but also by the operating engineer. 
Everyone had known for a long time that mica insulation 
had very good ability to withstand high temperatures, but they 
wanted to know exactly what would happen if they con- 
structed a coil according to certain methods known to manu- 
facturers and subjected that coil to, say, a temperature -of 
150 deg. C. for a long time. Now they had some exact data, 
and jt was an illustration of the enormous value of a well- 
organised experimental department in a great manufacturing 
works where a man could be kept on a line of research until 
he had got satisfactory results. Mr. Juhlin's formula for 
caleulating the temperature rise he admitted was not quite 
applicable (the speaker referred to fig. 4), because as a matter 
of fact the heat did travel partly along the copper, but mainly 
through the slot insulation. The speaker had thought it worth 
while to tackle the problem of how much heat passed through 
the insulation, and how much along the bars for various 
lengths of the machine, and he had plotted à curve from the 
formula, (Prof. Walker explained a diagram thrown on the 
screen.) Until he worked out the figures he had no idea that 
ш à stator of 30 in. they could get so much reduction in 
temperature. The formula was а very simple one, and it was 
quie easy in any case to fill in the values of the constants 
and determine the actual temperature. As regarded the 
measurement of the temperature inside the machine, he had 
sometimes wondered why the proposition had not been consi- 
dered of having a thermo-couple halfway or a third of the way 
ш the tubing. There would be no d:'Éculty at all, particularly 
ш the part of the machine where they did not require 
as much insulation, and with a thermo-couple in there they 
could get as good a determination with it as if they made a 
direct reading with an instrument so that a man could see 
exactly what the temperature of the machine was. With 
regard to how high a temperature one should work at, he did 
not quite agree with Mr. Juhlin. So far as the rotor was 
concerned, there was not the slightest doubt that as long as 
they were Working at a temperature which was proved to be 
a perfectly good temperature for a retor to work at, with 
Proper mica thermal insulation, then everything was to be 
кашей by working with copper. But with regard to the 
stator they had another thing to consider. Suppose the 
Insulation could be made absolutely sound so that even when 
working at 150 deg. C. nothing could be said against it on 
that score. Still there arose the question of efficiency. In 
dealing with that, they must take into account the eddy 
currents as well as the normal losses. They knew that if they 
Increased the copper in a slot they increased the eddy current, 
№ m sume ways the engineer was tempted to say: Well, 
We will have as much copper as we can; we will work with 
abnormal current density and keep down the eddy currents; 
In that way we are not exceeding our temperatures and we 
will have @ good machine." But there were some things to 
be considered in days of high-priced coal, and when they 
knew pretty well how to keep the eddy currents down to a 
small amount. He did not mean those eddy currents caused 

у the current in the conductor itself, but those caused by 
the saturation of the teeth, which were sometimes far more 
"iPortant than the others. Those were things which must 
taken into account when they considered increasing the 
Copper, but nevertheless it was possible by sufficient lamina- 
tion to increase the copper. А 20,000-kW machine of normal 
fslgn working at fairly high temperatures would take about 


2 tons of copper, which could be obtained at a cost for labour 
and inaterial of about £600. On the other hand, they could 
reduce the loss by about 40 kW, which, taking 4600 at 10 per 
cent. was 460 a year; on the 40 kW they gained about 4350. 
The annual cost of the power wasted in the copper was five 
times as much as the interest on the extra; cost of the machine. 
In a stator there was always plenty of room, and they could 
make the slots they required, but with the rotor they were 
limited, so he would like to see, first of all, very perfect 
lamination of the copper, and then the copper arranged so 
as to produce the most economical machine, not merely from 
the point of view of the cost of manufacture, but also from 
that of the cost of manipulation, plus cost of operation. At 
the present time the buyer did not pay sufficient attention to 
efficiency, if he did so he could revolutionise the electrical 
industry. If he was offered two machines, one at £1,000 and 
the other at £1,050, both by good makers, he would take 
the former, and would hardly take into account a matter of 
one-half per cent. more or less efficiency. If the buyer would 
really consider what efficiency meant, and insist upon 
manufacturers making highly efficient machines, he would 
obtain better results, but as it was, the manufacturer 
knew that if he put a machine on the market at а price 
10 per cent. higher than the other man he would not be 
able to sell it. How many shunt motors had the amount of 
shunt copper which was actually economical, the amount 
required from the point of view of really efficient working, 
not from that of price? Опе could put three times the 
amount of shunt copper into an ordinary motor, and it would 
pay for the copper in the saving effected. Should they not 
consider the subject from the point of view of complete 
efficiency and the ultimate cost rather than from the simple 
manufacturing point of view? He agreed that the tempera- 
tures Mr. Juhlin suggested were quite possible, and the paper 
would reassure operating engineers whose temperatures were 
fairly high. : 


Dr. S. F. ВАнсгАҮ was of the opinion that Mr. Juhlin had 


not made quite clear the relationship that his proposals bore 
to present-day praetice. lle proposed to run machines with 
a higher temperature rise than was at present permitted, and 
rightly pointed out that actual * hot-spot” temperatures 
exceeded considerably the rise specified for measurement by 
thermometer. He referred to a hot-spot temperature rise 
of 78 deg. C. above the cooling air for a 6,600-volt machine, 
and of 98 deg. C. for a 10,000-volt machine. He pointed out 
that although those figures might appear to be high, if the 
temperatures of existing machines were measured they would 
probably be found to be in the neighbourhood of those figures. 
if not higher. Most people would be inclir:d to agree with 
Mr. Juhlin's opinion with regard to the actual temperatures 
of machines built and. passed to the conventional specification 
of 40 deg. C. rie measured by thermometer, but how did 
Mr. Juhlin reconcile that opinion with his proposal to “ in- 
crease " the teniperature rise to 75 deg. C. (actual tempera- 
ture)? Clearly, he was recommending the adoption of a 
specification that would ensure “hot-spot” temperatures 
being lower than he considered they were at present—a state 
of affairs that was not consistent with tbe substance ot the 
paper. In connection with Mr. Juhlin's proposal to measure 
the temperature of the rotor winding by the resistance 
method, in consequence of the good cooling of the part of 
the rotor winding that was embedded in the rotor, and the 
relatively poor cooling of the part of the winding that was 
enclosed by the end bells, the " hot-spot" temperature of 
the rotor must be considerably greater than the average 
temperature. Clearly, then, so far as the insulation was 
concerned, and it was from that point only that Mr. Juhlin 
considered the case, the temperature rise that was suitable 
for the stator where the ‘‘ hot-spot’’ temperature could be 
ascertained fairly accurately, was excessive for the rotor in 
which the hot-spot” temperature was absolutely an un- 


= known quantity. Mr. Juhlin might b disposed to consider 


that the difference between the average and the maximum 
temperatures of the rotor should not be very great with a 
well designed machine, but if his proposal were adopted it 
would be applicable to badly designed as well as to well de- 
signed machines. For that reason the speaker's considered 
opinion was that an ultimate limit of temperature of 160 
deg. C. for the rotor as determined by the resistance method 
was excessive. ‘The speaker considered that the most impor- 
tant quality of all was reliability of operation; for generating 
plant reliability should have the first consideration from all 
concerned, and to impair that first essential for any small 
gain in first cost or efficiency was an unsound policy. An 
unduly high percentage of failures of turbo-alternators con- 
tinued to take place from unknown causes, and it might quite 
well be that relative movement due to large temperature 
variations might account for some of those failures. Before 
higher temperatures were adopted it was important that the 
matter should be considered from other standpoints than 
merely that of the suitability of the insulation to withstand 
high temperature. 

Mr. A. В. Еҥ! explained that by specifving a low tem- 
perature rise measured by resistance the whole direction of 
design was biased, and the manufacturer no longer had a 
free hand to do the best he could. Efficiency was a very 
important feature, and they should distinguish very clearly 
between temperature limits introduced bv considerations of 
insulation and those due to such considerations ав Prof. 
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Walker had brought forward; they were absolutely distinct. 
Let the purchaser give the manufacturer sutticient freedom 
With regard to temperatures and insulation, and call for the 
very best efficiency he could yet, then he would get more 
efficiency with a smaller amount of copper than by putting 
a big amount of metal in the centre. At all events, they 
Were two distinct problems, and they should be kept distinct. 
With regard to the rotor temperatures, the temperature limit 
dictated by the insulation was one that they were not in- 
terested in at all. By leaving the temperature to the manu- 
facturer he would be limited to a lower figure than the tem- 
perature that the insulation. would stand, and in the revision 
of the B. E. S.A. rules it would be quite rational to sav that as 
regarded turbo-rotors there was no temperature lunit from 
the point of view of insulation, and therefore, on the insula— 
tion tables no temperature limit need be given. If desired, 
it might be added that from other points of view practice 
had shown that a temperature rise of 100 deg. C. or so did 
not introduce serious trouble. He did not think it was 
realised in this country that the American Institute's 
Standardisation Rules did not represent the conditions under 
which a very large proportion of machines in America were 
sold and bought. 

Mr. A. E. CtAYTON said that when they were told that a 
10,000-volt machine had a temperature rise of 98 instead of 
40 deg. C., it became obvious that any rating based on tem- 
perature measurement by thermometer was quite hopeless. 
With а thermo-couple they could undoubtedly ascertain the 
temperature in a particular spot very accurately, but it 
seemed that the resistance method was rather more robust. 
In the case of a rotor the author had only allowed 10 deg. 
difference between the temperature of the hottest part and 
the temperature measured by increase of resistance. The 
author's conclusion was that 160 deg. C. was a safe tem- 
perature at which to run mica insulation, but should he take 
150 deg. measured by the resistance method for the rotor, 
that would result in a temperature well over 2009 deg. being 
attained in many cases, depending partly upon whether axial 
or radial ventilation was used. 

Mr. G. F. Snus pointed out that the author's coils which 
had been tested appeared to be composed of four conductors 
per slot. Presumably those conductors were not in parallel, 
and if so there was mica between each individual conductor. In 
a number of instances m the past, although the slot insulation 
surrounding the conductors had been mica, the insulation 
between the conductors forming the coil had not always been 
mica, und in view of the high temperature suggested it would 
be necessary to have all mica. Water-wheel generator coils, 
at any rate so far as the rotor was concerned, would be work- 
ing under more favourable conditions than a turbo rotor. 
One speaker had calculated that by using extra-high-tempera- 
ture on a A, EKW machine, one could. show a net шип of 
about £250 a year, but when the capital cost of a complete 
kW set and its auxiliaries was taken into consideration 
a saving of £250 a wear would not intluence a buyer if it 
would in any way affect the reliability of the set. with 
reference to the author's remarks regarding meeting foreign 
competition, it should be possible to put forward higher tem- 
perature machines for export where foreign. competitors were 
doing the same, supplying the lower temperature machines to 
the home market, until such times as engineers in this country 
were willing to use higher temperature machines. Witu the 
extra-high-temperature machine it might be necessary to have 
a larger air filter, Which would occupy more space, and with 
present building prices that might offset the reduction in 
price of the bigher-rated turbo-alternator. 


Mr. B. G. CHURCHER, referring to the use of the resistance 


Thermometer, thought at would be found that the argument 


at robustness would not work out because they could use 
thick thermo-couples sufficiently strong to stand ordinary 
shop usage, Whereas when using the resistance thermometer 
ij order. to get sufficient resistance in the arm of the bridge 
which formed. the resistance element, they had to use very 
fine wire so ds to get it into a smail space. In that мау 
the resistance thermometer would probably be no better than 
an ordinary mercury thermometer. The statement that they 
could ласахиге surface temperatures accurately by means of 
à thermometer seemed to be not quite accurate. Thermo 
meters were calibrated by being immersed in a liquid, and 
they bad to correct the emerging column. For commercial 
testing that night do, but when they were to measure surface 
temperatures if they placed the thermometer against the sur- 
face they would be measuring the temperature of the air just 
outside the surface, plus a certain amount of radiation from 
the surface. The use of pads introduced abnormal conditions. 
The speaker had tried to measure the temperature rise of a 
commutator by putting a thermo-couple and a thermometer 
on to the commutator at the same time. In one case the 
thermometer read 56 and the thermo-couple read 71, which 
was simply due to the thermometer really reading the tem- 
perature of the pad, not that of the commutator, and the 
temperature of the pad was nothing like the temperature of 
the commutator. The only real way to pet surface tempera- 


tures accurately, especially where there was any air blast, was 


to use thermo-couples and sweat them on to the surface, by 
which means periectiv satistactory results could be obtained. 

Мт. Baxptspare explained that last vear they opened up a 
Peperator rotor Which was manufactured some seven wears 
previously; it was actually as good as the day it was put in, 
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and it seemed to be quite good for another ten years, so he 
would stick to low temperature. Wath regard to the junction 
of the end connections, if the copper expanded at all it would 
certainly break the joint there and the insulation of the end 
winding would suffer as well. Ordinary Empire cloth would 
carbonise in a very short time, and they very often found in 
drying out a machine that if the temperature became a litte 
high the varnish came out in small bubbles, with the result 
that the insulation was apt to become very low. With 
regard to the rotor running at higher temperatures, trouble 
would be experienced with nica insulation, which was not 
extended far enough away from the cores, and when the 
insulation was asbestos, they were apt to part joints there. 
with the result that they would probably get an earth on the 
rotor in addition to any indisture coming over the wet filter. 

Mr. F. Wanker remarked that if they took the charges made 
by any of the big undertakings they would find that interest 
and sinking fund absorbed 50 per cent. of the total. If the 
charge made was 2d. per unit, 1d. would represent the sinking 
fund and interest; the alternator perhaps represented nearly 
5 per cent. of the capital charges. Suppose they added 10 
per cent. to the cost of the alternator, the interest and sinking 
fund would go up by 4 per cent., which represented 4 per cent. 
of the charge per unit. On the other hand, a 10 per cent. 
Increase in efficiency would reduce the cost per unit by 24 
per cent. Those round figures made efficiency ten times as 


important as the capital cost from the point of view of the 
cost рег unit. | 


Mr. R. донхзох thought that higher temperature limits 
would force manufacturers to adopt mica insulation more 
widely, with the result that reliability would automatically 
depreciate. 

Mr. G. A. JUHLIN, in reply, asked: “ Why should we 
blink our eves to the fact that high temperatures are there, 
always have been, and always will be there? " They could 
not build machines with an internal temperature of 40 deg. С. 
Unless operating engineers accepted the fact that there existed 
very much higher temperatures inside a machine than they 
could measure by a thermometer, they would not get any 
further. The high-temperature machine would be more eti- 
cient than the low temperature machine, and it depended 
entirely on the design of the machine what the temperature 
distribution in the rotor would be. With a well-constructed 
machine and end windings properly ventilated there was not 
the enormous discrepancy between the hot-spot temperature 
and the average obtained by resistance, which some speakers 
had tried to indicate. Moreover, there were plenty of machines 
built on a 40 deg. rating, which had been operating for years 
very much beyond. some of the limits which had been sug- 
vested. In actual practice he did not think anybody need 
lose any sleep over the subject. of copper expansion. Any 
piece. of insulation when new was absolutely solid, but thes 
had to have certain clearances in getting the bars into the 
slots; those clearances were absorbed by expansion of the 
insulation, with the result that they had always got a certain 
amount of, not clearance exactly, but elasticity in the insula 
tion, The insulation swelled, there was no question. about 
that, but they must also remember that even with mica (and 
mien there had а very great advantage over апу other insula- 
tion that could be used because the copper could slide in the 
mica) although it micht be ever so tightly pressed, they had 
not got the same grip on the copper that they would pet 
with any fibrous material; practical experience would shew 
that there was not much danger from expansion. They had 
to consider actual operating conditions and specify machines 
accordingly. Though the standardisation rules had been 
accepted by American manufacturers they did not work to 
them. Phe only reference in the paper to water-wheel genera- 
tors was the fact that certain coils were taken from these 
machines. They were not intended as an example of how turbo- 
generator coils should be taken; they were simply taken 
because they happened to be there and were useful for expen- 
ment. There was nothing but mica from the bar copper to 
the outside, so that the limits which held good for the mula- 
tion to ground would also hold good for the insulation between 
turns, and it was far amore important to have mica insulation 
on the individual turns because that was the position of hot 
spots in connection with the copper. Concerning the influence 
of temperature on paper, at least one manufacturing. com 
pany in America did not use paper, but varnish, and break- 
downs were very few indeed. With regard to the expansion 
of the core bolt. the core was elastic, and it would expand 
far more than the bolt: the expansion of the bolt was net 
very much. There was a temperature gradient from the 
copper to the core, and a very considerable one; therefore. 
the core temperature was very. much lower than the actual 
copper temperature. lle was quite satisfied. that it wes 
correct that an efficient machine with a high temperature 
required a smaller filter, instead of a larger one; total losses 
must be less if they could get a higher efficiency out of à 
given machine. Mr. Sills suggested. that they should uw 4 
high temperature limit for machines which had to meet foren 
competition and keep to low temperature limits on machine 
for use at home, from a manufacturing point of view this was 
not practicable. ‘' Where have vou built machines similar 
to this’ Where can we see them? " were the first question? 
British engineers asked. and engineers were not ко Ver 
diferent in other parts of the world. When they used mica, why 
should they stick to temperature limits which were obvious 
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laid down for machines constructed with other material? It 
was not the same thing at all. If they had the material to 
withstand the higher temperature he thought it was up to 
everybody to use it to some extent. There was not the 
slightest doubt that the further they went the more mica 
would be used in the construction of electrical machinery. 
Probably the day would come when they would use nothing 
but mica, or perhaps by that time they would have found 
something even better than mica. | 


SOME SPECIAL LIGHTING FITTINGS. 


Tue '" ANTI-BREAK " LAMP ECONOMISER. 


THERE has always been, and more especially so under present 
conditions with the life of lamps shorter than it might be, a 
drawback to the universal use of high-efficiency metallic-fila- 
ment lamps. That is, the fragile nature of the filament 
results in a reduction of the length of life of the lamps even 
when they are subjected to the slightest vibration, and when 
any perceptible vibration, or liability to shock, exists it is 
often impossible to use them, as the cost of their renewal 
might outweigh the advantages accruing from their use. 

It is for the purpose of overcoming the above-mentioned 
and similar problems that the ''Anti-break " lamp econo- 
miser (Ross patents) has been designed. The device, as 
already illustrated in our pages,* takes the form of a disk 
composed of two concentric rings connected by a plurality 
of strips of phosphor bronze gauze cut on the bias with 
the warp and weft strands disposed obliquely, so that the 
diagonal of the mesh runs in the direction of the length of 
the strip. The gauze strands are firmly fixed at their ends 
to the inner and outer rings of the disk; there is no actual 
connection between the two rings, the inherent friction of 
the weft and warp carrying the weight of the lamp and 
holder. A suspension is thus provided which is inert to the 
transmission of vibration as there are no wires running direct 
from the outer fitting to the suspended lamp, through which 
vibration can pass; in other words, the interrupted mesh of 
the gauze strips destroys, or damps out, the waves of vibration 
before they reach the fragile filament. At the same time the 


lamp is held rigidly in place, and even under the most severe 
shock the natural resilience of the disk damps the wring, or 
rebound, owing to the interwoven mesh, and prevents the 
filament being destroyed. 

The device, owing to the corrugated nature of the warp 
strands interwoven with weft strands, is exceedingly strong, 
and possesses the further advantage that it is not affected by 
the heat of the lamp or atmospheric conditions. It has been 
tested under vibration from running. machinery in engine 
rooms, over propellers оп board ship, and under vibration 
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Fies. 1 AND 2.—Ross ANTI-VIBRATION 
Disks. 


Set up by a pneumatic hammer on a steel plate, to which the 
fittings have been attached, and it has been subjected to gun 
fire shock on board naval vessels. 

In practice it is found desirable to use two of the anti- 
vibration disks rigidly connected together as illustrated in 
figs. 1 and 2, in order to prevent the sway which otherwise 
would take place with the long xasfilled lamps: provision may 
he made for focusing the lamp if required, and the Engineer- 

mg & Lighting Equipment Co., Ltd.. claims that gratitving 
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Fic. 3.—'' TILBURY ” 
SHIPYARD FITTING. 


. turers and in dye works. 


results have attended on the development of the Ross anti- 
vibration disks for use with gasfilled-lamp fittings. An im- 
portant city in the north of England has found in actual use 
that gasfilled lamps suspended from tramway poles have 
shown 100 per cent. longer hours of burning when fitted 
with the device. Moreover, numerous fittings are being 
used on jib and travelling cranes, and in other positions 
where hitherto it has been impossible to employ gasfilled 
lamps with any degree of reliability. 

For instance, in fig. 3 is shown the Tilbury " lamp, which 
it is claimed was the first cargo vessel fitting to use a gastilled 
lamp; this is becoming popular in shipyards, and when the 
rough usage to which such fittings are subjected in shipyards 
is considered, it will be appreciated that the anti-vibration 
attachment must be doing its work well. An alternative to 
the single lamp fitting is the '' Shiplight," fig. 4. which is 
provided with several b.c. lampholders mounted on “ anti- 


Fic. 6.—'* DEFIANCE " FUME-TIGHT FITTING. 


break ” disks, and is supplied already wired and provided with 
m brass terminals for connection to the existing supply 
cables. 

A further application is the Keelite," fig. 5, which has 
been specially designed for the purpose of projecting a flood 
light on to the keel of a vessel when in dry dock, where the 
standard practice is to clamp the fitting on to any convenient 
stanchion wherever a light may be required, and it will 
be noticed that the top of this fitting is provided with a ball 
and socket universal joint so as to allow of the lamp being 


tilted in any direction that may be required. 


The ''Defiance " fitting. fig. 6, is appropriately named, 
since it has been designed for use in cases where it is essen- 
tial to provide a water or fume-tight lamp, such as in cbemical 
works or in ships' stoke holds where oil fuel is used, and 
where fumes of a dangerous nature may be encountered. 
It consists of a solid cast-iron top having radiating fins both 
inside and out, the opalescent globe being held in а V chan- 
nel ring, and is thoroughly gas-tight throughout. It has 
been found on actual test, we are informed, that the above- 
mentioned fins provide a sufficiency of radiation, and no 


* — E " 
Fic. 4.—'' SHIPLIGHT ”’ 
CLUSTER FITTING. 


Fig. 5.—'' Keevtrre ” 


. undue deterioration of the gasfilled lamp has been noticed. 


This type of fitting is used by the British Cellulose & Chemica] 
Manufacturing Co., Ltd., and it is also used for lighting the 
engine room of the s.s. Aquitania. Finally, it might be 
mentioned that the Bradford“ lamp, as its name implies 
is used for colour-matching purposes by woollen manufac- 
| : | It consists of a suitable lantern 
in which are fitted three specially tinted glass screens through 


' which the light of a gasfilled lamp is filtered, and it is claimed 


that the resultant light, in eflect, is as near as possible to 


- porth light, 


FLOOD-LIGHT PROJECTOR. 
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ELECTRIC TRACTION. 


Sim Рнилр DawsoN's VIEWS. 


Ах extremely instructive lecture on the above subject was 
delivered by Sir Philip Dawson to the senior students of the 
Faraday House Electrical Engineering College, on February 
o3rd. Mr. G. W. Partridge (an old Faradian) occupied the 
chair, and in introducing Sir Philip explained that the 


latter had had unique opportunities of studying the subject. 
as he had inspected practically every electrified railway system 
in Europe and America. Moreover, as he spoke three or four 
languages fluently, he was able to discuss technical matters 
with engineers of various nationalities, and so obtain first-hand 
data. There was no doubt that the near future would see 
an enormous development of electric traction in this country ; 
the Brighton railway was to be extended to the coast, and 
the Great Eastern Co.'s system would also be converted before 
long. It was gratifying to know that the electrical engineer 
to the L.B. & S.C. Railway was an old Faradian, and it was 
not too much to hope that another Faradian would be put 
in charge of the Great Eastern Co.'s system. A point that 
should never be forgotten was that it was worse than useless 
to attempt to consider any railway electrification scheme from 
the engineering point of view if the commercial standpoint 
was neglected. 

Sir Philip Dawson regarded it as the duty of all experienced 
engineers to assist the younger generation by every means 
in their power; it was only by во doing that the young men 
could hope to compete with their rivals. He had come in 
contact with engineers of all nationalities during the 30 years 
he had been connected with electric traction in its various 
phases, but he was always prepared to back his countrymen. 
Tramway electrification had reached the end of its develop- 
ment, and would provide comparatively little work for manu- 
facturers in the future, whereas railway electrification had 
only just begun, and there was an enormous amount of work 
to be done. E 

There were two main systems, viz., d.c, at from 600 to 
3,000 volts, and a.c. single-phase at any pressure up to 16,000 
volts. An a.c. 3-phase system was used on the Continent by 
the aid of split-phase locomotives, but now regeneration was 
possible with all three systems, and the latter one had lost 
its particular usefulness. Standardisation was very useful, 
but if carried too far it might result in more harm than good 
being done; in that connection the report of the Advisory 
Comittee to the Ministry of Transport must be considered as 
reasonable, and the L.B. & S.C. system was wisely to be 
retained so as to accumulate data and experience, especially 
as no mein line had as vet been electrified in this country. 
It was very unwise to slam the door in the face of improve- 
ment as France had done. and the lecturer read an extract 
from an eminent American engineer's letter expressing the 
opinion that France bad gone too far in standardising the 
h.p. d.e. system. Such procedure could only mean one of 
two things at the present early stage, i.c., either the en- 
gineers responsible were not capable of differentiating between 
the advantages of various systems for the particular railway to 
be converted, or else manufacturers of certain classes of 
equipment wished to exclude all competitors. Actually each 
line to be electrified should be considered on its merits, and 
a system chosen which would best suit the particular con- 
ditions. Nearly every country on the Continent was con- 
sidering the subject at the moment. but none intended to 
standardise to the degree that France had done. and in the 
U.S.A. they were of the opinion that they could not standardise 
until more experience had been gained; they were accord- 
ingly developing various systems at the same time. Of course, 
in some countries the problem. could be easily settled, in 
Belgium, for exainple, where the distance between towns was 
short, the traffic dense, and the lines comparatively short, 
the d.c. svstem would probably be the best to adopt. The 
whole thing resolved itself into terms of capital, working. 
and maintenance costs; railway electrification was a financial 
problem entirely, and all the best engineering in the world 
would not make а scheme a success if it was not sound com- 
mercially and financially. 

An important point that required settlement was the per- 
missible p.d. in an earth return system, but that subject was 
now being considered by the Ministry of Transport's Advisory 
Committee, of which the lecturer was a member. Interfer- 
ence with telegraph and telephone circuits had been made too 
much of a Бону in the past; on the Brighton line and in 
Sweden it had been eliminated entirely, but there again it 
was a question whether the cost could be justified, 

The lecturer emphasised the fact that the whole problem 
was a financial one, pointing out that before the war the cost 
of electricity consumed equalled 50 per cent. of the total cost 
of operating an electric ralwav, and it would. therefore, be 
appreciated. that energy must be supplied as cheaply as pos- 
sible, A full train starting from Victoria station might re- 
quire as much as 2.000 amperes, and he was giving away no 
secret. when he stated that the Electricity Commissioners 
realised that of the total amount of electricity. that would 
be produced in the provisionally -delimited London and Home 
Counties. Electricity District half would be consumed by the 
railwave. The Brighton railway would require between 40,000 


and 50,000 kW on the three-hour basis, while the Great 
Eastern Co.'s system would involve a generating station of 
about 150,000 kW capacity; railway electrification would 
therefore, result in the consumption ot large amounts of power 
which would have to be supplied by stations of large size. 
For a large railway system the load factor could be taken as 
40 per cent., and for London the diversity factor was only a 
few per cent., but there was really nothing in the latter. 

The lecturer next dealt with power-house design, pointing 
out that steam pressure would be increased to 350 lb. per 
sq. in., and that there was no advantage in installing in- 
dividual turbo-generator sets of too large a size, and then 
passed on to the subject of cables. Sir Philip mentioned that 
the American G.E.C. hoped shortly to produce a 3-core h.p. 
cable, but, personally, he preferred to use three single-core 
cables without any protective devices; such devices were only 
needed to disconnect the generators, modern cable being able 
to withstand any surges that might arise. 'Ihat view had 
been confirmed on the Continent where three single-core cables 
had been laid underground in concrete ducts. They had 
recently tested pieces of the 30,000-volt, 25-cycle, single-core 
cable that was supplied for the Brighton railway system, and 
it had withstood a pressure of 900,000 volts at 30 cycles for 
three hours, after being under water for 24 hours, without 
showing any signs of breakdown. Moreover, à similar piece 
of cable after being wound on a drum, having a diameter 12 
times that of the cable, six times in one direction and six 
in the other, had withstood 175,000 volts for 5 minutes. 

After discussing the relative costs of transformers, switch- 
gear, and cable for 30,000 and 60,000 volts and higher pres- 
sures, Sir Philip explained that experience had shown that 
very much less trouble was encountered when using h.p. than 
lp. lines, which was due to the fact that higher mechanical 
and electrical safety factors were allowed, and that the lines 
themselves were relied upon to withstand surges and not the 
so-called safety devices. For h.p. work the generators would 
probably be connected solidly to the transformers and the two 
regarded as a single unit. 

Ín conclusion, the lecturer enumerated some of the advan- 
tages that electrification resulted in: 200 per cent. more traffic 
could be dealt with without any increase in expense for the 
provision of more lines, &c. 'Ihe use of multiple unit motor- 
car trains for suburban work enabled the size of the trains to 
be varied so as to suit the number of passengers that re- 
quired transporting, and a more frequent service could be 
run. Further, traffie was created in the middle of the day 
because passengers did not have to trouble about time-tables, 
and they knew they could catch a train at any tine. How- 
ever, the most economical operation would not be secured 
unless the whole of the line was completely electrified. Some 
large goods yards in America had been electrified and were 
operating quite satisfactorily. The L.B. & S.C. Co. had ex 
perimented in that direction, and had found that the average 
shunting speed of a steam locomotive was only 2.5 m.p.b., 
whereas by using а passenger motor саг for the same purpose 
the speed could be increased to at least 5 m.p.h. An electric 
locomotive consumed no energy while it was standing idle, 
neither was there any deterioration of fire bars, &c.; it did 
not require coal and water to be carried about; the average 
speed could be increased, and heavier loads could be hauled; 
a constant torque and better adhesive load could be obtained. 

The limit of size of stenn locomotives had been reached at 


about 3.000 i.h.p. on account of boiler considerations. but 


electric locomotives had been built which developed 8,000 i. h. p. 
each. and that was by no means the linit. A saving in work- 
ing expenses resulted from the fact that a smaller number of 
electric locomotives was required to do the work, and the 
cost of building a railway track could be reduced because m- 
creased gradients could be allowed. 

Sir Philip covered the ground comprehensively, and ended 
his lecture by showing lantern slides which illustrated the 
varions electric railway systems in America and on the Con- 
tinent. 


———— — € —— 
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German Trade Activity In Indis.—Gradually the am , 
pathy against German goods and German methods of business dis- 
played during the war seems to be disappearing. The figures 
issued by the Director of Statistics in India regarding the extent of 
Indian trade with Germany show that thet country is beginning to 
make bid to secure the hold on the Indian market that she had 
before the war. and that she is succeeding to & large extent. It 
strange, but true. that in the Indian bazaars a German-made article 
ів often preferred to a British article. the resson probably авн 
that German goods have а repntation for cheapness. The presen 
rate of exchange enables the German importer to sell many things. 
in the making of which the Germans have specialired. at d 
which are lower than those of any other country and still vie 
him a handaome profit. The shopkeeper in tbe Indian алт 
appears to be under the impression that to say 8n article ів m» 
in Germany is to give it the ball mark of value. In this connection 
a point worth noting ie that German goods are now оше 
from the Indian market the produce of арап which, during t 
war, supplanted Germany as the principal provider of the ido 
cheap trifles which find such a ready sale in India.— /1'^ 
Tertio Journal, 
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The Real Wealth of Nations, or A New Civilisation and its 
Economic Foundations. By Јонм S. HECHT, Fellow of the 
Royal Economic Society. Pp. ix--350. London: George 
С. Harrap & Co., Ltd. 1990. Price 15s. net. 


The science of economics, as Mr. Hecht remarks several 
times in the course of his book, is sometimes called the dismal 
science." The perusal of the work, while giving rise to some 
doubt їп our mind as to the strict applicability of the term 
science, in no way invalidates the complete appropriateness 
of the adjective. There is probably no subject, with the pos- 
sible exception of religion, which has produced, in the minds 
of really earnest and capable students, so many conclusions, 
the variety of which is only equalled by the passionateness of 
the HUMEUR with which they are held, urged, and main- 
tained. 

There can be no two opinions as to the thought and effort 
that Mr. Hecht has put into the writing of The Real Wealth 
of Nations. Аз the carefully considered views of one who would 
seem, by his distinction, to be qualified to write on the 
subject, the book is well worth reading. Everyone will find 
in it something with which he can agree, and everyone will 
also find а great deal of controversial matter. Engineers, who 
are first and foremost trained brain-workers, will at once 
accept the statement that, of themselves, neither capital nor 
labour, nor the two of them together, can produce wealth at 
all, and that only when they are harnessed to brains and skill 
can they become productive. | 

Summed up, the book is an attempt to prove that only by 
means of an adequate system of protection can a country be 
really wealthy. Protection enables the development of infant 
industries to be carried out. The adequate system amounts 
to prohibition, nothing less bringing about the object Mr. 
Hecht desires. Subsidiary questions, which used to be con- 
sidered of some importance, are dismissed as not mattering 
at all, and certainly we have by now become so used to the 
depreciation of the purchasing power of money that to press 
the process farther by making it impossible for foreign imports 
to reduce the price paid for goods will only be another straw 
on the back of the patient beast of burden who has to bear 
the load. We shall be told that we have not read the book; 
that it is explained that the real trouble arises out of our 
having come to think of value in terms of money. We appre- 
cate all that, and we quite see that money is an imperfect 
standard. But unfortunately, it is the only one available. 
We are compelled to realise that we have to deal with facts 
as they are, and not as we would have them be. There is 
really very little practical advantage to be gained by consider- 
ing what would happen if Peter grew nothing but potatoes 
and Arthur grew nothing but artichokes, and they wanted to 
barter. There is not going to be a new civilisation, and Mr. 
Hecht may as well make up his mind to it first as last. We 
sball have to go on with the one we have got, and do our best 
to improve it. | 

The effective criticism of such а book as this would involve 
the writing of another one of equal length; and then no doubt 
the author would sit down and write a third, so that we might 
80 on, past the point to which Touchstone takes the ethics 
of controversy, until we reached those sublime heights where 
dwel Mr. Ernest Newman and Mr. Edwin Evans, whose 
musical criticisms result in, if they do not aim at, the unend- 
ing provision of material for the mutual disparagement ot each 
other’s intelligence, so that one really wonders at the patience 
of those who have to provide space for their publication. 

It is not correct to suppose the cost of production of any 
given article as constant, and consisting of the necessaries of 
life of the producer and his dependents. Standardisation and 
production of large quantities in properly equipped factories 
make the cost of production follow a law of the character 
y-mz-c, the constant representing overhead charges, which 
d'minish per article ав the number of articles produced in- 
creases. While we are mentioning laws, we would point 
out that it is of no avail to rail against the so-called law of 
supply and demand as if it were of man's deliberate making. 
When a legislature makes a law, it says, in effect: We would 
have things thus and во; and we will pass а law to compel 
people to act in such a way that things shall be thus and во.” 
À scientific law, however, is a statement founded upon observa- 
Поп of a number of relevant cases, from which it has been 
observed so frequently that certain results follow certain causes, 
that it may reasonably be assumed that the same result will 
always follow when the same things are done. А scientific 
law is nothing but a theory, and it has been found, not in- 
frequently, that the increase of knowledge makes a theory 
untenable, as in the case of the phlogiston theory. We fear 
that it is unlikely that any increase of human wisdom will 

ring about-any result other than that when things are scarce 
People will charge more for them. | E 

Mr. Hecht opens with a set of what he calls the real 
axtoms of economics.“ There are 31 of them. То be an axiom, 
a truth should be self-evident, neither requiring proof nor 
capable of it, but serving as a foundation for future reasoning. 

I$18 not the case with the majority of Mr. Hecht's axioms, 
some of which are more than arguable, while hardly any are 
self-evident. However, Mr. Hecht speaks throughout in an 
er cathedra manner, and sets forth his definitions with an air 
of infallibility, while dismissing the dictionary definition of 


economics ав ' merely the personal opinion of the dictionary 
compiler“; whereas the fact is that even the youngest com- 
piler of & dictionary must be guided, to quite a considerable 
extent, by the precedents established by those who were earlier 
in the field. Thus we are told, for instance, that wealth is 
something that exists. Mr. Hecht will have none of the view 
that coal in the ground, for instance, is worth nothing. Yet 
wealth can only result when production exceeds purchasing 
power, which seems to lead to the view that wealth involves 
movement, the doing of work, which, to our thinking, is much 
more reasonable. 

Mr. Hecht has no good word for those engaged in selling 
goods. It is neither a skilful nor an honourable occupation. 
We all suffer, it is true, from the middleman, who too often 
becomes a simple profiteer, neither producing, transporting, 
making available, nor even seeing, the goods out of which 
he takes his toll. But the effective selling of the capacity of 
a factory is no less important than efficient manufacturing 
processes. This is, in actual fact, an age of competition. 
Whether it ought to be so or not is quite another question. 
So when we hear of some factories being on short time, while 
others in the same line are not, it may be taken as certain 
that the selling methods of the short-timers (assuming equally 
efficient manufacturing methods) are at fault, especially when 
the demands of the market are still far from being satisfied. 
And we would observe to Mr. Hecht that, in our view, George 
Stephenson invented the locomotive because he saw there was a 
need for it, a demand value for it; in a word, because he knew 
that if he made it there would be a sale for it. That may not 
sound romantic, but it is true, and there are few inventions 
in the scientific or practical world that have been made for 
any other reason. It is otherwise with works of art. A com- 
poser writes music, а poet poetry, a painter makes pictures, 
because he must, although he hopes to find a market for his 
product when he has completed it, and often thinks very little 
of the intelligence of the world if he fails to do so. . . 

The truth is, that whether our object be ostensibly that of 
remaking the torn and war-exhausted world, making & new 
civilisation, or merely making the best of things as they are, 
the only course to adopt is to work as hard as possible, pro- 
duce as much as possible, and spend as little as possible. In- 
dividually and collectively, all must play their part, and there 
must be no reliance on Government control, or Government 
regulation of profits, or paternalism of any sort. The world 
is a hard place, but, on the whole, it is not so hard but that 
the man who does his best can get something out of it. 

We find much that is contradictory in the book, and much 
that we cannot accept as true. For instance, the sale of 
luxuries at home is injurious; yet if sold abroad their sale 
may benefit the producing country. Is not this suspiciously 
like the romance of trade at which Mr. Hecht jibes so 
bitterly earlier in his work? The statement criticised is to be 
found on p. 119. Again, on p. 925 we find: Free trade can 
now be recognised through all its disguise as false, artificial, 
selfish, and materialistic. It allows those who are crafty or 
grasping to exploit the helpless . . . while а Protection based 
on the value produced per worker is natural, national, and 
moral . . . Bolshevism, it appears, is not a Russian menace, 
but the logical outcome of the teachings of the Victorian 
economists." This sounds perilously like nonsense. Dean 
Inge finds the genesis of Bolshevism in the ravings of dis- 
illusioned sentimentalists, and this view has at least the merit 
of tallying with the facts as we have all been able to observe 
them since Bolshevism was first established in Russia. 

No, we cannot admit that Mr. Hecht has proved conclu- 
sively that Protection amounting to prohibition is the universal 
panacea for the ills of the troubled world, or even of the 
nation, and a civilisation is more than a national affair. We 
cannot do away with nationalitv--for ourselves. we do not 
want to do so, and have very little use for internationalism as 
a policy—but Mr. Hecht says in his subtitle that he is out 
for a new scheme of things. so he ought not to limit it to 
individual nations. He will not get апу nearer than Omar 
Khavyam to shattering it to bits, and then remoulding it 
nearer to the heart's desire, and particularlv it may be con- 
fidentlv said that he has not helped us very far along the road 
by his recommendations. X. 


Aluminium: Its Manufacture, Manipulation, and Marketing. 
By Grorce Mortimer, M.Tnst.Met. Рр. viij--159. Lon- 
don: Sir Isaac Pitman & Sons, Ltd. 1920. Price 9з. 6d. 
net. | i 


This little volume is one of Pitman’s Common Commodities 
and Industries Series. Tt fills a distinct gap in technical hand- 
books, and it fills it decidedly well. because the author utilises 
the small space at his disposal not in wearisome repetition of 
facts already published ad nauseam, but in giving a great deal 
of matter known only to the expert, and what he does give 
us is really interesting and useful. Thus in the laudablv brief 
account of the production. of the metal, emphasis is laid on 
those details of electric furnace construction and operation 
which make all the difference between success and failure, and 
not on vague generalities leading nowhere. In this connection 
we are usefully reminded that the electrolytic recovery of 
aluminium looks beautifully simple and straightforward on 
paper. but nevertheless its successful commercial operation 
calls for the utmost care and vigilance, both as regardé choice 
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of suitably pure material and in the regulation of the many 
delicate operations involved. 

The chapter on * Alloys of Aluminium and their Treatment“ 
is a highly-condensed résumé, full of useful information and 
some valuable tables, while the following chapter, Hints on 
Working with Aluminium," will be found extremely helpful 
by the average engineer; the section on Soldering "" is par- 
tieularly excellent, and for practical purposes it exhausts the 
subject. This completes Part I of the book, entitled From 
Clay to Consumer.“ 2 

The second half deals with '' Applications“; namely, in 
automobiles and aircraft, in the chemical industry and alumino- 
thermics, and in the electrical industry, and again the author 
has covered a wide field in an extremely small space. Under 
the third heading the reminder that nearly 2,000 tons of 
aluminium (equivalent to double the quantity of copper) are 
employed on overhead transmission alone, serves to indicate 
the importance of this use of aluminium. During the war 
the Germans used aluminium for winding generators and 
transformers. This use can scarcely become normal, but for 
bus bars and connections aluminium is frequently becoming 
a serious competitor of copper. Here rise 1n temperature 18 one 
of the determining factors, and the greater area of radiation 
alforded by aluminium gives it a manifest advantage. 

Another electrical application of aluminium of special in- 
terest is its use in winding magnet and other coils. The 
presence of the oxide film enables a pressure of 1 volt to be 
safely withstood between turn and turn, and it is therefore 
possible to use bare wire for this purpose, so long as there 18 
insulation between the layers. 

These and numerous other examples that might be quoted 
show how great a field still remains open for aluminium to 
enter successfully, and we commend this little book to en- 
gineers ав much for its suggestiveness in this connection as 
for the direct usefulness of the practical information with 
which it is crowded. 


NEW PATENTS APPLIED FOR, 1921. 
(NOT YET PUBLISHED.) 


Compiled expressly for thie journal by Misses. Sszrrow-Jowss, O'’Dett амо 
Srspuzue, Chartered Patent Agents, 885, High Holborn, London, W. C. 1. 


$770. 'Annunciators, &с.” E. A. Graham. February 10th 

4.772. Automatic, &e., telephone systems.“ Relay Automatic Telephone 
Co. Ltd. February 10th. (Sweden, February lth, 1920.) 

$777. "" Electromechanically controlled telephone system," F. Aldendorff 
end H. Baron. (Alden lor ff). February 10th. 

4.778. Magnetoslectrie machines.“ British. Thomson-Houston Co., Ltd. 
and A. P. Young. February 10th. 

4.80. Electrical apparatus.” E. L. W. Byrne. February 11th. 

4.810. Supports for incandescent electric lamps.“ T. Clark. February 
llth. 


NE “ Electric motors for talking machines." J. T. Sibley. February 
llth. 

4,858. '' Manufacture of electrodes." W. G. Michel. February 11th. 
4.865. Measuring unbalance.” Western Electric Co. (Western Electric 
Co., (Inc.). February 11th. 

4,889. “ Road vehicle electric lamps." A. G. Curnow and Howes and 
Durlev, Ltd. February llth. 

4.896. '* Arrangement of insulators of precipitating installations.” E. R. 
Marks (Siemens-Schuckertwerke) and Siemens-Schuckertwerke. February 11th. 
4.807. Arrangement of high-tension insulators of electric precipitating 
installations." Siemens-Schuckertwerke. February llth. (Germany, Feb- 
ruary llth, 1920.) . 
4,900/1. '' Magnetic chucks.“ Taft-Pierce Manufacturing Co. February 
llth. (United States, November 5th, 1914) І 

4.904. '' Electron discharge devices." British Thomson-Houston. Co., Ltd. 
(General Electric. Со), and General Electric Co. February llth. 

4.907. Radio signalling systems. &c.“ Radio Communication Co., Ltd., 
and J. Scott-Tagyart. February lith. 

4,17. '' Telephone transmitters.” A. F. Sykes. February Ith. 

4.90. “ Junction boxes," A. P. Rutherford. February ]2th. 

4.58. “ Connection. system for electric. transformers." G. Campos. Feb- 
ruary 12th. (Treaty. February 12th, 1:120) 

4,559.  Electro-magnetic tractor." C. J. Coleman. February 12th. 
4.64. Automatic fuse indicator," F. G. Dunn. February 12th. 

4.9. “ Electric motors.“ H. F. Ponsford. February 12th. 

4.995. Flectron discharge devices." A. C. Bartlett and General Electric 
Co., Ltd. February 12th. 

4.997. © Switches.“ N. Pemberton-Billing. February 12th, 

4.998. *'' Temperature indicators.“ British  Thomson-Houston Co., Ltd. 
(General Electric Co.). and General Flectric Co. February 12th. 

5.001. ''Coils for electrical transformers." British Electric Transformer 
Co.. Ltd., and J. Roothaan. February 12th. 

5.007. * Tubular wall plugs." J. J. Rawlings and Rawlplug Co., Ltd. 
February 12th, 

5.014. „ Electric lamp holder." W. M. Strickland. February 12th. 

5.015. “ Reduction of interference in wireless telegraphy and telephony.” 
II. Morris-Airev, L. G. Preston, and G. Shearing. February 12th. 

5.096. © Місгорћопіс sound boxes for telephones, gramophones, &c." F. Р. 
Fro. February 14th. 

5.031. Fleetric conductors for internal wiring of buildings." D. 8. 
Munro, Februorv ]4th. 

5.042. Electric plug and socket couplings." J. A. Crabtree. February 
lith. 

5.00. “Interchangeable electric holder adaptor." W. M. Strickland. 
February 14th. 

5,049. '* Apntiance for detecting or measuring electric currents.“ J. К. 
Catterson-Smith and C. W. Stopford. February 14th. 

5.095. “Measurement of polyphase e'ectric currents." Metropolitan Vickers 
Electrical Co. Ltd. Februiry Irth, (United States. February Eth, 120) 

S. (. Electrical measuring devices for polsphise circuits," Metropolitan- 
Vickers Flectrical Co., Ltd. February Lath. (United. States, February 13th, 
о) 

. , „ etre damp helders 9 G. F. Ostine. February 14th, 

зло» „ Petric Live wires or conductors " D. Adamson. February 14th. 

5.107. „ Transform e. rectifier using both halves of the alternating current 
waves Thorpe Etectric Corporation, February lith, (France, Decembei 
ине Tem) 

2.112. „ Rlectro-deposition of met. ds.“ British Thomson-Houston Co., 
Lid General Pleetrie Co). and General Plectrie Co. February ЇЇ. 

5.3324. „ Dead cable. indicator," II. MeCrudden, February 14th. 

5.134. „ Precheater for air in furnace plants, &c." Allgemeine Elektrici- 
tats-Ges. and F. Munzinger. February léth. 


5,135. Heat exchanging apparatus." Allgemeine Elcktricitats-Ges. ane 
F. Munzinger. February 14th. 

5,139. * Electric contact devices," J. W. Walker. February 14th. 
5,144. '' Terminal pieces for electric conductors." H. B. Cornish. Feb- 
ruary loth. 

5,145. Electric switches." H. B. Cornish. February 15th. 

5,170. ''Anti-vibration devices for supports of electric lamps, &c." E. E. 
Hopwood and Wardle Engineering Co., Ltd. February 15th. 

5,173. '' Circuits for magnifying or transforming changes of voltage or 
current.“ W. II. Eccles and W. A. Leyshon. February 15th. 

5,201. '' Magnetos." G. Gibson, II. C. Heckman, and A. E. Smith. 
February 15th. 

5,206. “ Alternating current relay." F. B. Dehn (Takamine Commercial 
Corporation) and Takamine Commercial Corporation. February 5th. 

5.210. Holders for electric incandescent lamps." A. G. Mead and 
Mead & Jeffery, Ltd. February 15th. 

5,211. Electric incandescent lamps." A. G. Mead and Mead & Jeffery, 
Ltd. February loth. 

5,216. Dynamo-electric machines." A. II. Midgley and C. A. Vandervell 
and Co., Ltd. February 15th. 

3,217. Electric switchboards for motor cars, motor boats, &с.” A. H. 
Midgley and C. A. Vandervell & Co., Lid. February 15th. 

5.223. Thermo-electric heat accumulating cooking stoves.“ S. Cristiani 
and S. Sacerdote. February 15th. 

5,231. '' Generation of high-fgequency alternating electric currents." E. 
F. W. Alexanderson and British Thomson-Houston Co., Ltd. February 15th, 
5,232. '' Radio-transmitting systems," E. F. W. Alexanderson and British 
Thomson-Houston Co., Ltd. February 15th. 

5.235. Electric light pendants.” J. E. Barber, Н. M. Burr, and W. F. 
Merry. February 15th. 

5,234. © Cut-out for electric circuits." K. Kellendorfer, February 15th. 
5,246. Mercury, &., vapour electric lamps." F. Reynolds and Silica 
Syndicate, Ltd. February 15th. 

3.248. Measuring length of electric waves.“ J. S. E. Townsend. Feb- 
ruary 15th. 

5.259. „ Electrical transmission systems.“ A. M. Taylor. February 16th. 
5,286. '' Electric globes or tubes for use as advertising signs, &c.“ F. 
Oppalfens. February l6th. 

5.203. Wireless, &c., telegraphy and telephony." Н. T. Moores and 
E. E. Stewart. February 16th. 

5,340. “ Incandescent electric lamps." С. E. Newman. February 16th. 
УЗИ. Electric switches," С. A. Damey. February 16th. 

5,345. " Protective devices for electric distribution systems.“ British 
‘Phomson-Houston Co,, Ltd., A. S. Fitzgerald, and Н. Pearce. February 16th. 
5,347. “ Electric switches.“ Cutler-Hammer Manufacturin Co. and 
Ipranie Electric Co., Ltd .(Cutler-Hammer Manufacturing Co). February 
16th. 

5,348. “Electric regulators.” Cutler-Hammer Manufacturing Со. and 
Iuranic Electric Co., Ltd. (Cutler-Hammer Manufacturing Co.). February 
16th. 


PUBLISHED SPECIFICATIONS, 


The numbers in parestheses are those under which the specifications will te 
printed and abridged, and all subsequent proceedings will he takes. 


A914. 


12,156. “ Electric gasfilled glow discharge lamps." Lederer. May 19th 
1913. 


1919. 


9.316. '' Wireless receiving and transmitting apparatus." J. Erskine- 
Murray and J. Robinson. April 11th, 1919. (158,005.) 

15,937. '' Methods of and means for obtaining alternating currents of anv 
eriodicity from existing systems of different periodicity.” A. M. Taylor. 
une 25th, 1919. (Addition to 53 008) cognate applications 17,384, {919 
21.399, 1919, and 23,724, 1919.) (158.008. 

18.634. '' Thermionic ane L. A. McDougald. July 28th, 1919. 
(158.011.) 

19.167. *'' Magnetic cores for dynamo-electric machine, transformers, clectro- 
magnets, and the like.” W. A. A. Burgess. August 2rd, 1919. (1.013). 

24.64). “ Cooling of transformers and other electrical apparatus. heus 
Thomson-Houston Co., Ltd. (General Electric Co.). October 8th, 1919. 
(158.027.) | "6 

25.435. Renewal of the filaments in metal filament electric lamps. > 
Coxon and W. A. Williams. October 17th, 1919, (158.034) Б 

25,815. ‘Controllers for electric motors.“ British Thomson-Houston Co., 
Ltd. (General Electric Co.). October 21st, 1919. (158,045.) | " 

25.817. Electric ignition svstems for internal-combustion. engines. M. А. 
Codd. October 21st, 1919. (158,046) А 

25,999. ** Means for supporting clectrical conduits and cables, pipes. rods, 
and the like." L. R. Lee. October 23rd, 1919. (158.059.) . | 

26.016, ** Electrically operated horns for motor vehicles.“ G. Freche ille. 
October Mrd. 1919. (Addition to 153.038.) (158.060.) C 

96.165. ‘Controllers for electric motors." British Thomson-Housten. t 
Ltd. (General Electric Co) October 24th, 1919. (158,067 .) | 

26,199. “Electric torches. A. А. King. October 25th, 1919. Омо 
Poth, 1919. (158.070.) 

20.226. Electrically heated cooking utensils.” N. C. Joseph. Octobre 
25th. 1919. (158,073. | 

26.279. Form i measuring instrument.“ C. М. R. Balb. 
October 27th. 1919. (158,076.) | * * 

26.313. Ventilation and cooling of electrical or other 5 ius 
Beumonn and Metropolitan-Vickers Electrical Co., Ltd. October 27th, 2 
158.081.) | ies J. k 

26 314. „Ventilation and cooling of electrical or other пазе 1018 
Tolly and Metropolitan-Vickers Electrical Co., Lid. October oth, ^ 
(158.092 ) . | "m 

26.332. „ Production of aluminium nitride bv electrically-geneiat 
Armour Fertiliser Works. July 10th, 1919. (146.919) | ИН МУ, 

25.317. Means for controlling the transmission. of electrical uns 
Sikes Interlocking: Signal Con Ltd., and W. R. & R. W. Varrant. 
27th. 1919. (Cosnate application, 8,897, 1920.) (158,085.) November 

96,448, ** Hivh frequency alternators. E. F. W. Alexanderson. 9 
иһ, 1918. (134.0) | К ЕТТ 

27 ROS. „ Electramuastnets for magnetising permanent magnets. . 
ТеһЬгизгүу lst. 1918. (135.188. і "a 
EUM. У йш д е Automatic eae мша ie 
Ltd. and G. W. Flynn. November 20th, 1919. (158.141. А | 

30.396 — Magnetoælectrie machines.“ C. E. P. Julien and . B. Wolkoff 
Kunst orth, 1919. (150,296. Е 919 

45,790, '! Electrolytic gas Р 1. Н. Levin, December 318k. | 
(158,148.) 

1920. 


. А D Сарагп. 

WP, "Limit switches for controlling electric motors." E. T. Сар 
January 7th. 1920. (158.150.) | 
4950. Control mechanism for electric cars provided 1 
hikes.’ Westinghouse Electric & Manufacturing Co. February 
(132.171 ) А : ition for 
54M. Circuit breakers with automatic variation of the 0 41.57 
internalecombustion engines.“ J. E. Tuscher. February 26th, an alternating 
16.064. Production of high unidirectional voltages from (Addition to 
volte. Sicmens.Schuckertwerke | Ges. May иһ, 1918. 

142,465.) (145,029.) 
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THE ELECTRICITY DISTRICT 


INQUIRIES. 


Ara recent company meeting, Mr. George Balfour, 
M. P., gave a staggering figure for the cost of the inquiry 
which took place at Liverpool in January; he said he 
had ascertained that this amounted to not less than 
£40,000. Up to the present the inquiries have been 
very unpromising, and it seems that the matter demands 
very serious consideration, in view of the large number 
of inquiries that are pending. In the House of Com- 
mons the question is being pressed whether the holding 
of further inquiries, and the consequently large expendi- 
tures, should not be postponed. This follows on a pre- 
vious question asking why the Electricity Commissioners 
are holding local inquiries to consider schemes for the 
formation of Joint Electricity Authorities, seeing that 
there is no power to finance such authorities at present. 
This question of finance depends, we are told, on the 
Electricity (Supply) (No. 2) Bill being passed. The 
introduction of the Bill has been postponed, and there 
are rumours that this is a preliminary to quietly shelv- 


ing it. In any case, every month that passes is likely 


to make the passage of a finance Bill of this kind more 


difficult. At this time, when the need of economy in 
all directions is so apparent, it seems difficult to justify 
the holding of inquiries costing £40,000, when their 
outcome is contingent upon the passage of a somewhat 
controversial Bill which the Government has apparently 
shelved at least for a time. 

Whilst our leaderette last week was being printed, 
Mr. Ll. B. Atkinson, at the annual dinner of the In- 
stitution, was likewise deploring the unsatisfactory out- 
look consequent upon the inquiries which have been 
held, and which reveal so little evidence of that spirit 
of willing co-operation on the part of corporations, com- 
panies, and consumers, which is essential to the success 
of the national scheme for the development of electricity 
supply. He, also, pointed out that the schemes put for- 
ward would not carry conviction to the minds of the 
financial experts upon whose collaboration the whole 
structure must eventually be based. If we err, then, we 
err in excellent company when we take a somewhat 
«Тоошу view of the future of the system of Joint Elec. 
tricity Authorities as generally understood. We pointed 
out, over a year ago, that the opportunity had 
heen afforded to the existing authorities to demons- 
trate their good faith and to carry the proposals of 
the Act to a successful issue by hearty co-operation for 
the national welfare—failing that, compulsory powers 
would inevitably be conferred upon the Electricity Com- 
missioners; Sir John Snell, in December last, repeated 
that warning, as we reported in our issue of December 
24th, 1920, and this fact was also very seriously em- 
phasised by Mr. Atkinson last week. 

Obviously, to continue holding inquiries at a cost 
of £40,000 a week (and be it noted that the Liverpool 
inquiry was adjourned, and was reopened on Tuesday 
last, to cost, perhaps, another £40,000) would be the 
height of folly unless very valuable results were ob- 
tained; so faf there has been no such return for the 
extravagant outlay, unless the writing on the wall be 
an adequate return—the ominous warning that the 
scheme has been numbered, weighed, and found want- 
ing, and that the kingdom is to be divided compul- 
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sorily! No; if the object cannot be attained in this 
way, the sooner we cut our losses and find another way, 
the better. One inquiry has been completed—and the 
Commissioners will have a difficult task to formulate 
a rational decision on the evidence that has been laid 
before them. Опе is still in progress, and another has 
been begun and promptly deferred sine die. And time 
is flying. 

In December, 1919, the epoch-making Act was passed, 
and we surmised that the promised amending Bill 
would not be brought forward until the  Com- 
missioners had had time to explore the situa- 
tion; we were partly right and partly wrong, 
for it was introduced and dropped; introduced 
again, shorn of its most contentious clauses, and shelved 
—anyhow, no legislative progress has been made since 
1919, and even if the Joint Electricity Authorities are 
brought into existence, they will be powerless until the 
Act is amended and supplemented by further legislation. 
After a lapse of 14 months, the first inquiry was 
opened. In the meantime, with a few notable exceptions, 
the hands of supply authorities have been tied, would-be 
consumers are clamouring for service, unemployment 
is increasing, and the electrical millennium seems as 
far &way as ever. The electrification even of suburban 
railways has been similarly held up by the uncertainty 
as to the future of our railway system due to Govern- 
ment control, and more recently fresh disturbances have 
been created by the sudden resolve of the Government 
to abandon control. All these factors tend to depress 
the electrical industry and, still more, the industries 
which it serves. It seems inevitable that whatever the 
Government lays its hand on is paralysed from that 
moment. 


We have consistently objected to the nationalisation 
of our industries and publie services; with the object 
lesson of the telegraphs before us, we issued many warn- 
ings as to the consequences of nationalising the tele- 
phone service, and we have similarly opposed the nation- 
alisation of electricity supply. The alternative that 
we have advocated to the latter is development by coin- 
panies under public control, a system which has worked 
most admirably in the United States and elsewhere, and 
which can be made absolutely safe if undue exploitation 
is feared. Incidentally, we have seen no evidence that 
the public interests have suffered from the operations 
of the North-East Coast companies, the one example of 
almost unfettered development that this country can 
show—successful, in spite of their being deprived of the 
right to supply in many parts of their area; and there 
no public control has been in force. But we fully ap- 
prove of the provision of such control in some suitable 
form. 

Now that the Joint Electricity Authority inquiries 
are failing to produce the goods," we turn again to 
this system as the most hopeful way of escape from the 
threatened impasse. | 

We have before us a most illuminating case to illus- 
trate our argument—the report of the Committee ap- 
pointed by the Conference of Local Authorities of the 
West Riding Electricity District, a Committee of eight 
electrical engineers to local authorities which are 
statutory undertakers, appointed to prepare a draft 
scheme for submission to the Electricity Commissioners. 
We give an abstract of the report elsewhere in this 
issue. (In passing, we note that of the 17 authorities 
concerned, onlv ten voted in favour of the resolution 
advocating that the Authority should consist of elected 
publie representatives. e., excluding companies—and 
that the local authorities should accept the financial 
responsibility entailed.) 

This committee agreed that the formation of a Joint 
Electricity Authority was essential, and that it inust 
possess full owning and operative powers. Immediately 
the committee came up against the fact that the onlv 
alternative to this policy was to appoint the Yorkshire 
Electric Power Co. to be the Authority. With the can- 
dour of the engineer, unbiased by political considera- 
tions, the committee says: '' From an engineering point 


of view this should prove a most satisfactory arrange- 
ment ’’—and it goes on to say that the company already 
possesses the necessary powers for almost the whole of 
the district, and a considerable network of mains in 
existence, If the Electricity (Supply) (No. 2) Вш be- 
came law, as we pointed out some months ago, a Joint 
Electricity Authority could delegate its powers to the 
company, and would then become an advisory body, 
while the company would be the operative body. This is 
the arrangement preferred by the Committee; moreover, 
the possibility of representation of the local authorities 
on the directorate of the company in consideration of 
financial support is regarded with favour by the com- 
mittee, which concludes that such proposals would be 
sound from an engineering standpoint." Thus it 
satisfies its collective engineering conscience—and we 
heartily endorse the scheme outlined, every item in 
which has been advocated in our columnas. 

But right here the politician butts in; the com- 
mittee recognises that ''the principle of the control of 
publie utility undertakings by local authorities has 
obtained firm root in Yorkshire," and proceeds to de- 
molish the scheme which it has characterised as '' sound 
from an engineering standpoint." It points out that 
the existence of the Power Co. is an insuperable obstacle 
to the operations of a Joint Electricity Authority, owing 
to the rights which Parliament has conferred upon it 
in perpetuity, the duplication of mains that would be 
necessary, &с., and concludes that if a Joint Electricity 
Authority is established, it must have the whole of the 
main transmission system in its hands. After studying 
the possibility of representation of the Power Co. on 
the Authority, and finding that such an arrangement 
might confer upon the company a still stronger hold 
on the district, the committee concludes that the only 
possible solution is the purchase of the company’s whole 
undertaking and rights, necessarily by negotiation. 
An inquiry as to its views elicited from the company 


the natural reply that as there was no body in existence: 


to treat with, it could not discuss the sale of the portion 
of its undertaking concerned, and the committee was 
left to draw the optimistic inference that if such a body 
were constituted the company would be willing to con- 
sider the proposition—a view for which we find no 
basis in the company’s reply. 

That is where the matter stands at present. We have 
dealt with it fully because it is typical of the circuin- 
stances in numerous other cases, and the point which 
we wish to emphasise is this: That this committee of 
electrical engineers managing supply undertakings (1n- 
cluding those of Bradford, Huddersfield, and Leeds) 
deliberately states that the best engineering solution of 
the problem is to entrust the whole business to the hands 
of the existing Power Co., which already possesses the 
necessary powers, and to appoint a Joint Electricity 
Authority without operative powers, to act in an advi- 
sory and supervisory capacity. А very similar proposi- 
tion was put forward at Llandudno by the North Wales 
Power Co. It is a solution which we fully approve; 
it would make for efficiency and economy, and would 
ensure the safeguarding of the public interests together 
with the quickest possible progress. It would obviate 
the necessity for holding inquiries at fabulous expense. 
and would enable the engineers to go ahead at once (the 
Yorkshire Power Co., for instance, has important de— 
velopments in hand, which are held up purely by the 
operation of the 1919 Act, just as were those of the 
County of London Co.) Financial difficulties would 
at once disappear—the inquiries have shown how nebu- 
lous are the ideas of the promoters of Joint Electricity 
Authorities on this most important subject, whereas the 
companies can find the money without delay. 

The position of such municipal undertakings as those 
of Manchester and Glasgow, which, like many others of 
importance, have proved highly successful, would call 
for special treatment. We see no reason why they 


should not continue to develop on the present lines, 


becoming in effect the power companies for the imme- 
diately adjoining areas. 
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As we go to press we learn from our special corre- 
spondent at Liverpool that, directly the Mersey and West 
Lancashire District Inquiry was reopened on Tuesday, 
the representatives of two important municipalities an- 
nounced the withdrawal of their support from the main 
scheme, and deprecated the formation of a Joint Elec- 
tricity Authority. This announcement confirms and 
strengthens the views that we have set forth above. 


THE criticism which has for some time 

State-aided past been levelled at the Department of 
Industrial. Scientific and Industrial Research, that 
Research. its grants to industrial research asso- 

| : ciations result in commercial firms 
being subsidised by the State, was revived by the 
report of the Development Commission, which was 
published recently. The Development Commission 
has now been in existence for some ten years, and 
when constituted by Mr. Lloyd George, then Chan- 
cellor of the Exchequer, was granted nearly 
£3,000,000, to be employed in stimulating the 
economic development of the United Kingdom, with 
special reference to certain industries, such as agricul- 
ture, forestry, and fisheries. The important point, how- 


ever, to which we wish to draw attention is that the 


Act of Parliament constituting the Development Fund 
stipulated against giving advances to an association of 
persons or а company trading for profit, and we are 
told that the Commissioners have interpreted the stipu- 
lation in the strictest sense. Having regard to the fact 
that the work of the Development Commissioners deals 
largely with research, it is impossible not to contrast 
the terms of its constitution with the policy adopted by 
the Department of Scientific and Industrial Research, 
of definitely fostering the establishment of industrial 
research associations, the funds of which are provided 
partly by the State and partly by the ene in- 
dustry. 

This matter can be looked at ein several points 
of view. In the first place, the underlying prin- 
ciple of the formation of research associations under 
the Department of Scientific and Industrial Research 
was that every firm engaged in a particular trade should 
join the association, and by its contribution towards the 
funds, benefit by the industrial research work which 
it carried out, with State assistance. Literally, of 
eourse, this would imply that the State was providing 
money to enable commercial firms so to improve their 
processes that they could make greater profits, although, 
alternatively, the argument can be used that the result 
of this State-assisted research work ought to mean im- 
proved working processes, and necessarily a reduction 
in the price of the particular commodity as supplied 
to the public. Whether the one or the other of these 
hypotheses has been given practical effect by the policy 
of the Department of Scientific and Industrial Re- 
search with regard to industrial research associations it 
may, perhaps, fairly be argued that it is too early to 
form a judgment. On the other hand, there is the 
point of view ої the firm which, for reasons satisfactory, 
ht any rate, to itself, does not see fit to join the Indus- 
trial Research Association. One of the terms of 
the formation of industrial research associations is that 
the results of any research work are to be the property 
of the contributing firms, although other firms in thé 
industry not associated can obtain the results by paying 
for thein. 

The original idea of the Industrial Recarei Associa- 
fous was, ih the first place, to co-ordinate research, and 
at the same time to make available to all members of a 
particular industry results which could only otherwise 
be obtained by much overlapping and unnecessary repe- 
tit&om, leaving it to individual firms, even though 
members of the Association, to make special investiga- 
tions of particular interest to themselves in their own 
Way. The terms of the grants made by the Department 
to industrial research associations are that they shall 


continue for five years on a £1 for £1 basis, ?.e., that 
for every £1 provided by the industry the Department 
shall provide à similar amount, although in at least 
one case the Department has provided £3 for £l, that 
being the glass industry. What the position will be 
at the end of this five years it it not possible 
to say, but the critics of State aid of this char- 
acter cannot be sure .of having things all their 
own way, because we notice that the Development 
Commissioners have asked for a modification of 
the Act of Parliament under which they work which 
will enable them to proceed on more or less similar lines 
to the Department of Scientific and Industrial Research. 
It seems to us that the real test of the inatter is a public 
one, because all members of a particular industry can 
obtain the results of the work of their research associa- 
tion, whether they belong to the association or ‘not. 
On that point there can be no cause for complaint, and 
the real justification for the continuance of State-aided 
industrial research is the production of higher quality 
articles at lower prices to the public. 


1 

| Tue application for the prolongation 
The Poulsen of the Poulsen patent, of which the hear- 
Patent. ing and judgment are recorded else- 
where in this issue, awakens mental 
echoes of the turbulent days through which the art of 
wireless telegraphy was made to pass before the war. 
Then the owners of the patent were inoving heaven and 
earth to secure a share in the projected Imperial wireless 
chain, and the system. was prominent in the Parlia- 
mentary question list, and in the proceedings of the 
Select Committee of Inquiry into the Post Office con- 
tract with the Marconi Co. But the Poulsen interests 
failed to attain their goal. The war broke out, com- 
mercial wireless development abruptly ceased, and all 
efforts were concentrated on meeting the requirements 
of the Naval and Military authorities ; both the Marconi 
and the Poulsen systems were used, some remarkable 
long-distance ‘‘circuits’’ being carried out with the 
latter, and other methods of generating continuous 
waves were also employed. The Poulsen patent expired 
in 1917, and since then the British Post Office has 
adopted the system for some of its long-distance stations; 
it is also being used on some of the big ocean liners, 
and has, in fact, acquired a new lease of life since the 

death of the patent. 

The patent rights passed through an extraordinary 
series of adventures during their existence; we need 
not follow their vicissitudes— suffice it to say that they 
finally came into the possession of the Marconi Co., 
which undertook a liability of £150,000 in respect of 
them, and thus acquired for a brief interval a virtual 
monopoly of long-distance wireless telegraphy in this 
country. Naturally the owners sought to revive that 
monopoly, and lodged an application for the extension 
of the patent. Mr. Justice Sargant, however, had 
no difficulty iu making up his mind on the matter ; he 
pointed out that the war had not prevented the owners 
of the patent from securing capital (per the Marconi 
Co.), and that it had brought them much business from 
Government departments—hence he did not even call 
upon the opponents to state their case. He remarked 
rather caustically that it was strange that an application 
should be made for compensation for loss due to the 
war on behalf of à company which only came into exist- 
ence during the war, and that even if the life of the 
patent were prolonged to the utmost, it would extend 
only to July, 1922, so that it would harass those who 
had made use of the system since the death of the patent, 
without much prospect of benefiting anxone. 

We cannot but approve of his decision, which appears 
to accord with common sense. The way is now clear for 
salutary competition between the various existing sys- 
tems to come into play. There is plenty of scope for 
them all, and progress will be accelerated by the spur 
of necessity. 
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THE INFLUENCE OF TRANSFORMER CONNECTIONS ON THIRD HARMONIC VOLTAGES & CURRENTS. 


By S. AUSTEN STIGANT, A. M. I. E. E., M. Am. I. E. E. 


Ir is the purpose of this article first to enunciate 
briefly the fundamental principles of third harmonic 
voltages and currents in symmetrical three-phase 
systems; secondly, to indicate their origin purely in 
respect of transformers; thirdly, to marshal the facts 
and present them in tabular form, and finally to in- 
dicate their objectionable features. 

It is not claimed that any new theories are introduced 
in the article, but simply that facts, often understood 
in a more or less vague sort of way, are here crystallised 
and presented in a clear manner. 


PRINCIPLES OF THIRD HARMONICS IN SYMMETRICAL 
THREE-PHASE SYSTEMS. 


Thera are two general forms of connections of three- 
phase systems to be treated ої: –- 

(a) Star connectjon. 

(b) Delta connection. 

(a) Star.—1n any star-connected system of conductors 
it is & basic law that the instantaneous sum of the 
currents flowing to and from the common junction or 
star point is zero. 

In a symmetrical three-phase, three-wire star-con- 
nected system the currents and voltages of each phase 
at fundamental frequency are spaced 120 deg. apart, 
and at any instant the current in the heavier loaded 
(instantaneously) phase is equal and opposite in direc- 
tion to the sum of the currents in the other two phases, 
and at fundamental frequency this balance is main- 
tained throughout the cycle. At third harmonic fre- 
quency, however, currents flowing in each phase would 
be 3 x 120 = 360 deg. apart, or, in other words, in 
phase with one another and flowing in the same relative 
direction in the phases at the same instant. The sum 


Fiu. 1. - PiENOMESNON ОЕ “OSCILLATING NEUTRAL” IN A SYM- 
METRICAL THBEK-PHABE, THRER-WIKE, STAR-CONNECTED SYSTEM, 
WITH UNEARTHI D NEUTRAL. 


of the currents in the star connection would, theretore, 
not be zero, and consequently in a symmetrical three- 
phase, three-wire star-connected system, third harmonic 
currents cannot exist. 

If, however, а connection is taken from the neutral 
point in such a manner that it completes the circuit of 
each phase independently (though through а common 
connection), a current at three times the fundamental 
frequency can circulate through each phase winding 
and through the line wires and the fourth wire from 
the neutral point. The fourth wire acting as a drain 


for third harmonie currents preserves the current 


balance of the svstem ; it has, of course. no effect on 


the currents at fundainental frequency as these are 
already balanced. 

_ Third harmonic voltages, on the other hand, can exist 
in each phase of а symmetrical three-phase, three-wire 
star-connected system, that is, from each line wire to 
ground,* but they cannot appear in the voltages between 
lines. The third harmonic voltages in each phase are 
in phase with one another so that there is one third 
harmonic vector only, and the neutral point of the star 
is located at the end of this vector. The potential of 
the neutral point is consequently not zero, but oscillates 
round the zero point at triple frequency and third 
harmonic voltage. Fig. 1 f illustrates this phenomenon 


p i4 (y 


р H 
Fig. 2.—TyPicaL B.H. CURVE AND HYSTERESIS LOOP FOR 
TRANSFORMER SHEET STEEL CORE PLATES. 


and also shows how the third harmonic voltages to 
ground cancel out, so far as the voltages between lines 
are concerned, leaving the line terminal voltages free 
from their influence. 

When a connection is taken from the neutral point 
in such a manner as to allow third harmonic currents 
to flow, the third harmonic voltages to neutral are 
expended in forcing the currents round the circuits. 
It will be seen subsequently that according to the char- 
acteristics of the circuit in which these currents flow, 
the third harmonic voltages may be totally or only 
partially suppressed. 7 

(L) Delta.—In any delta-connected system of con- 
ductors it is a basic law that the resultant fundamental 
voltage round a mesh is zero. That is, the addition of 
the voltage vectors at fundamental frequency which are 
spaced 360+ m (where т = number of phases) degrees 
apart forms a regular closed polygon. 

In a symmetrical. three-phase delta-connected system 
third harmonic voltages tending to occur in each phase 
would be spaced 360 deg. apart, and so would be in 
phase with each other and act in the closed delta circuit 
as a single-phase voltage of third harmonic frequency. 
Such a voltage could not actually exist in a closed delta 
system so that third harmonie currents circulate round 
the delta without appearing in the line wires, and the 
third harmonic voltages are suppressed. 

In discussing the third harmonie aspect of various 
combinations of star and delta connections for three- 
phase transformer operation we therefore have the fol- 
lowing bases to work upon :— | 

1. With a three-wire star connection third harmonic 
voltages may exist between lines and neutral or ground, 
but not between lines. | 

2. With a three-wire star connection third harmonic 
currents cannot exist. 


* With unearthed neutral, or from each line wire to neutral 
with earthed neutral. See appendix. aa ak 

+ Taken from a paper bv J. F. Peters. Harmonics un 
P a Magnetising Currents.” Proce. A. I. E. E., 1915, 
p. 2,157. 
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3. With a four-wire star connection third harmonic 
voltages from lines to neutral or ground are partially 
or completely suppressed, according to the impedance 
of the third harmonic circuit. 

4, With a four-wire star connection third harmonic 
currents may flow through the phases and through the 
line wires and fourth wire from the neutral. 


It is well known that there are two characteristics in: 
the behaviour of sheet steel transformer plates when 
under the influence of an alternating electro-magnetic 
field, which produce an appreciable distortion in the 
wave form (from the standard sine wave) of certain 
alternating functions. These functions are magnetising 
(or more truly no load) current, flux, and induced 


5. With a three-wire delta connection third harmonic 
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Hysteresis effects excluded. 
Figs, 3 AND 4.—No LOAD CURRENT, INDUCTION, AND INDUCED VOLTAGE WAVES, WITH A BINE WAVE or IMPRESSED VOLTAGE. 


voltages in the phases ànd hence between the lines are 
suppressed. 

6. With a three-wire delta connection a third har- 
monic current may flow round the closed delta, but not 
in the lines. 


OniciN or Тнівр Harmonic VOLTAGES AND CURRENTS 
IN ‘TRANSFORMERS. 


It should be understood that this discussion is quite 
distinct and apart from higher harmonic functions of 
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. Hysteresis effecta excluded. Hysteresis effects included. 


Flos. 5 & 6.—N0-LoAD CURRENT, INDUCTION, AND INDUCED- 
VOLTAGE WAVES WITH A SINE WAVE or No-LoAD OUBBENT. 


the source of supply, and it is limited to those which 
ате inherent in the magnetic and electric circuits of 
the transformer. The two circuits being closely inter- 
linked, it is & natural sequel that the higher harmonic 
phenomena occurring in both should be interdependent. 


Fie, 74.—HABMONIC ANALYSIS OF PEAKED 
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Hysteresis effects included. 


is due to the varying permeability of the sheet steel 
plates and to cyclic magnetic hysteresis. For the pur- 
pose of this article the range of the phenomena involved 
is more briefly and cogently explained by means of 
diagrams with short explanations than by lengthy dis- 
sertation and tedious mathematical equations; figs. 2 
to 7 inclusive, together with the following remarks, aim 
at attaining this end. 

Fig. 2 shows an average B.H. curve with hysteresis 
loop for modern silicon steel transformer plates; the 
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hysteresis loop shown corresponds to a maximum in- 
duction of 14,000 lines рег square centimetre. This 
figure is intentionally taken high in order to magnify 
the harmonic phenomena. 

Fig. 3 shows the wave form relation between the no- 
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load current, flux, and induced e.m.f. when the e.m.f. 
is a sine wave and when hysteresis is absent. From a 
study of these curves it will be seen that the current is 
а true magnetising current, being in phase with the 
flux, its peaked form showing the presence of a pro- 
minent third harmonic. It will also be noted that this 
wave is symmetrical about the horizontal axis, and each 
half wave about a vertical axis. The flux must, of 
course, be sinusoidal on account of the assumption of 
8 sine wave induced e.m.f. 

Fig. 4 is similar to fig. 3, with the exception that 
hysteresis is taken into account. In this case the cur- 
rent is not а true magnetising current on account of 
the hysteresis component which is introduced, which 
makes the no-load current lead the flux by a certain 
angle 6, the hysteretic angle of advance. This figure 
also shows that for the same maximum induction the 
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Fig 6 is similar to fig. 5, with the exception that 

hysteresis is taken into account. In this case the no- 
load current leads the flux, thereby producing the 
hysteretic angle of advance @ as in the case of tig. 4. 
The flux wave is somewhat more flat topped, and while 
still symmetrical about the horizontal axis, each half 
wave is unsymmetrical about a vertical axis passing 
through its peak. 
. Hysteresis does not alter the maximum value of the 
flux wave, though it increases its dis-symmetry ; the 
wider the hysteresis loop the greater the dis-symmetry 
of the flux wave. 

Fig. 7 shows the analysis up to the fifth harmonic of 
(а) the magnetising current wave %, fig. 3, and (b) 
the induced voltage wave E, fig. D; in each case waves 
are given showing the sum of the fundamental and 
third harmonic, and indicating the degree of the error 
involved in ignoring harmonics beyond the third. 

In order to obtain some idea at a glance as to the 
approximate phase of the third harmonic relative to 
the fundamental in a composite wave, fig. 8 is given 
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COMBINATION OF FUNDAMENTAL AND THIRD 
HaaMoNIC Waves, 

maximum values of the true magnetising and no-load 
currents are the same, but that when taking hysteresis 
into acceunt the no-load current becomes unsymmetrical 
about a vertical axis passing through its peak. It will, 
however, be seen by comparing figs. 3 and 4 that the 
third harmonic component is contained almost entirely 
in the true magnetising current, and very little, if 
any, in the current component due to hysteresis, thus 
indicating that third harmonic currents are produced 
as a result of the varying permeability of the sheet 
steel plates. and only in a very minor degree by mag- 
netic hysteresis. 

Fig. 5 shows the wave form relation between the no- 
load current, flux, and induced e.m.f. when the current 
is a sine wave and when hysteresis is absent. As in the 
case of fig. 3 the current is a true magnetising current 
and in phase with the flux. The flux wave is flat topped 
which indicates the presence of а third harmonic in 
phase with the fundamental, the harmonic having a 
negative maximum coincident with the positive maxi- 
mum of the fundamental, and so producing a flat-topped 
resultant wave. It will be noticed that the flux wave 
1s symmetrical about the horizontal axis and each half 
wave about а vertical axis. The induced e.ni.f. is, of 
course, affected bv the departure of the shape or the 
flux wave from the sine, а flat-topped flux wave pro- 
ducing а highly peaked wave of induced e.m.f. (as 
shown in the figure) in which also appears а prominent 
third harmonic. In the case of the voltage wave the 
third harmonic is in opposition to the fundamental, 
the positive maximum of fundamenta] and harmonic 
waves occurring at the same instant, so that the resul- 
tant voltage wave becomes peaked. 
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Wave-shape relationship between flux, induced voltages and no-load curren,. 


showing the shape of the resultant waves obtained when 
combining the fundamental and third harmonic alone 
with different positions of the harmonic. 

From the foregoing discussion on the origin of third 
harmonics the following conclusions are to be drawn: — 

1.. With a sine wave of flux, and consequently induced 
voltages, the no-load current contains a prominent third 
harmonic which produces a peakiness in the wave. The 
third harmonic is introduced mainly into the true 
magnetising current component through the variation 
in the permeability of the sheet steel and only in a very 
small degree into the hysteresis component of the current 
bv the cyclic hysteresis. 

2. With a sine wave of no-load current the flux and 
consequently the induced voltages contain prominent 
third harmonics which produce a flat-topped flux wave 
and peaked induced voltage waves. 

Table I summarises the above conclusions (a) for 
constant B maximum; (L) for constant E eff. 


(To be continued.) 


Au Electrically-Welding Motor Repair Boat.— There was 
recently completed at Gothenhure а small motor tug and repair 
boat named Na IV. corstructed by the Svetsniogs Aktiebolsget, 
for the firm's own ute. She is 52 ft. 6 in. in length, with a beam 
of 18 ft. 1} in., and is fitted with a semi-Diesel engine for pro- 
pulsion, in addition to semi-Diesel-engine-driven welding generating 
sets. The boat is used both as а tug and as a repair boat. the 
ohject being for it to proceed to vessels lying at anchor requiring 
welding work to be carried out on them. All the necessary equip- 
ment for the purpose is carried on Esab I V.— Motor Ship. 
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THE PRICE OF COAL IN 


Tuk de-control of the mining industry, and the 
resultant de-control of prices, are matters of such 
importance to the coal consumer that they should 
command the closest possible attention, particularly 
in view of the many anomalies which have been 
permitted to exist for some time past. It will 
be generally admitted that the purchase of coal 
upon the basis of its heat value should be the aim of 
all large consumers, and concerted action on their part 
would tend towards the realisation of this ideal, but 
this action must not be confined to mere destructive 
criticism, its object should be the enlightenment of the 
colliery owners as to the real requirements of the con- 
sumers and the many disadvantages which are insepar- 
ably associated with the existing practice of charging 
for fuel by gross weight alone. This system, it is need- 
less to say, will continue so long as it is passively ac- 
cepted as inevitable by the consumer. 

Those who have studied the publications of the United 
States Government relating to the preparation, pur- 
chase, storage, and utilisation of coal and allied subjects, 
and at the same time have had experience as large con- 
sumers in the United Kingdom, will have no doubt as 
to the urgent need for reform or the possibility of effect- 
ing a marked improvement upon our present methods. 

At the time of writing (January, 1921) a comparison 
between the prices charged for several typical grades of 
coal shows some extraordinary vagaries, the following 
examples being sufficient to illustrate how the consumer 
is affected. These examples were not specially selected, 
but were taken at random and based upon a list of 
current prices f.o.r, London, and they are sufficient to 
show that there is at present no fixed relation between 
the price and the quality of coal. 


Calorific Cost per pound 

value of ash-free 

(as received). d'y coal, 

B.th.u. Penny. 
Monmouthshire nuts .., 14,250 .313 
Yorkshire washed doubles 12 800 287 
Nottinghamshire D. S. nuts ... 11,390 293 
Nottinghamshire nutty slack 10,500 303 
Derbyshire D. S. nuts 11,880 317 
Derbyshire nutty slack 10,400 .328 
Derbyshire fine slack ... 9,300 328 
Leicestershire nutty slack 9,800 315 


It is surprising to observe from these figures that 
Yorkshire washed doubles and Monmouthshire nuts of 
high calorific value show an appreciably lower cost per 
pound of combustible than Derbyshire fine slack or 
Leicestershire nutty slack of very poor quality. Now 
it will be generally conceded that, in most power plants, 
a high average efficiency will be most easily maintained 
with good coal, while the most careful and continuous 
supervision is essential if good results are to be ob- 
tained with low-grade slacks. Therefore, it follows that, 
under prevailing conditions, the user of the latter class 
of fuel is subjected to a dual penalty, inasmuch as he 
has, in many instances, to pay more for his combustible 
(ach- free, dry coal), and has to spend more money in 
order to secure efficient combustion, and to pay for the 
handling and removal of an excessive quantity of in- 
combustible residue. This is, of course, contrary to 
what would naturally be expected as a reduced cost per 
pound of combustible is necessary to compensate for the 
disadvantages which attend the use of low-grade fuel, 
and make its acceptance а commercially attractive pro- 
position. 

Àn important step towards the standardisation and 
equitable assessment of coal values would be made if 
washing and grading could be extended. With the 
exception of extremely poor coal, it would appear de- 
sirable that the whole output should be graded through- 
out down to peas so that only tine slack or slurry would 
remain as residue. The pre-war standard of care in 


RELATION TO ITS 


By J. S. 


HEAT VALUE. 


EVENDEN. 


mining, and the hand-picking of shale, &c., might well 
be restored, &nd every effort made to reduce the incom- 
bustible content as nearly as possible to the intrinsic ash 
contained in, and impossible to remove from, the coal. 

It should be appreciated by the suppliers that consis- 
tency in quality and physical characteristies is of para- 
mount importance to the consumer ав, particularly in 
the case of coal used for steam boiler furnaces, such 
consistency tends to stabilise furnace conditions, and 
thus forms а valuable basis for efficient combustion. 

It is, of course, appreciated that the war period im- 
posed grave and far-reaching restrictions upon the 
mining industry and that, subsequently, industrial and 
other difficulties have rendered developments and im- 
provements almost impossible, but the time is now ap- 
proaching when the consumer will look for better service 
and, to no small extent, he has the power to secure it. 

The recently legalised method of charging for gas by 
the therm (100,000 B.th.u.) would appear to айога a 
very suitable basis for the valuation and sale of coal. 
A standard pit-head charge per therm could be set up 
which might form the basis of a compensating scale to 
meet the variable factors attributable to the presence of 
excessive moisture and/or ash in certain grades. In 
other words, a premium would have to be added to the 
price per therm for good coal or a reduction made in 
the case of low-grade fuels. 

The fixing of these charges could be made the business 
of a carefully selected committee representing the coal 
owners, the Government, and the consumers, and, when 
once established, it would do away with the anomalies 
already referred to in this and a previous article. Such 
a charge would, of course, be subject to the variations 
which changing industrial or market conditions might 
render advisable, just as the price per ton is now varie 
from time to time, for similar reasons. i 

At the same time, it would be necessary to organise 
and make compulsory the continuous sampling and 
testing, at the pits, of each and every grade produced. 
This testing and sanipling would need to be carried out 
in strict accordance with standard methods laid down 
һу. а small comniittee of experts appointed for the pur- 
pose, otherwise there would most certainly be an unfor- 
tunate lack of uniformity and, what is almost equally 
certain, the supreme importance of {һе utmost care in 
sampling, upon which the reliability and value of coal 
testing depends, would be overlooked. | 

When once this organisation had been established, it 
would become customary, if not compulsory, for the 
seller to supply the consumer with test results and de- 
finite guarantees relating to all coal supplied, the 
following being a rough suggestion as to the form which 
such an ideal guarantee might assume : — 


Guarantee as to Class and Quality of Coal Invoiced. 
The coal invoiced hereon was mined from the 


(In O E E 


seam of the.................. Pit a E Colliery in 
the County off. It consists exclusively of 
freshly mined coal in the form of nuts made 
through a screen of.... and pussed over a screen 
2 — ——R WEE S 


The average of our daily tests on this identical class 
and grade of coal for the week ended 
gave the following results. 


КЕКЕХЕКЕХЕХЕХЕХЕХХЕЕХЕДЕД 


Calorific value (dry).................. B.th.u. 

Ash (as received).................. per cent. 

Volatile matter (as received)....... ТЕНЕ per cent. 
Moisture NER per cent. 


and we hereby guarantee that the coal now N is 
equal in average value to the above. 

Certain modifications would, of course, be necessary 
in order to adapt this form to the many classes of coal 
which are marketed for various purposes, but it is safe 
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to say that some such guarantee would induce, if not. 


compel, the seller to take a far greater interest in the 
quality of coal sent out, and would be extremely bene- 
ficial to the consumer. It will doubtless be said that the 
work of testing and furnishing results and guarantees 
would be a somewhat costly matter, but although this 
may be so, the expense would be very small in relation 
to the cost of production; moreover, it may surely be 
claimed that it is, and always has been, the obvious 
responsibility of the seller to take some really practical 
interest in the value of his output and be prepared to 
furnish to the purchaser a reliable guarantee as to 
quality and class of coal supplied, and the source from 
whence it-was derived. 

From the consumers’ point of view there can be 
nothing but advantage in buying coal upon a thermal 


basis under strict guarantees, assuming, of course, that 


the methods of testing adopted by the collieries are of а 
proper character, the tests regularly conducted by ex- 
perienced. men, and liable to inspection at any time 
by Government inspectors. Moreover, the large con- 
sumers would naturally continue to carry out their 
own tests, апа these would constitute a very valuable 
inducement to the colliery owners to see that their own 
testing was done in a proper manner and reliable figures 
furnished to their customers. 

To the small consumer who cannot very well under- 
take his own testing the information provided by the 
suppliers would be most valuable, enabling him to ascer- 
tain the efficiency of his plant and generally increasing 
his interest in the all-important question of coal 
economy, which, even if it makes no appeal to the 
colliery owner, is of very great national interest. 

Further, the very fact of selling coal by the therm 
instead of by weight, would have a beneficial effect upon 
the all-round quality of coal sent out, as it would no 
longer be desirable to permit an undue proportion of 
incombustible matter to leave the collieries, whereas, 
at the present time, it is obviously to the advantage of 
the seller to work in as much rubbish as the consumer 
will tolerate. In fact it seems as unreasonable to permit 
the sale of coal, free from all legal restrictions and re- 
quirements as to quality, as it would be to permit the 
supply of gas without any stipulation as to calorific 
value, illuminating power or pressure. 

In this rapid survey of a big problem, the many 
difficulties to be surmounted and the conflicting interests 
involved have not been overlooked, and are fully appre- 
ciated, but it is confidently believed that, given the 
assistance of inen possessing the necessary knowledge 
and experience, and having as their single objective the 
establishment of а more equitable and sensible method 
of preparing, distributing, and selling coal, the diffi- 
culties to be faced, although formidable, could most 
certainly be overcome. That this is a consummation 
much desired by the consumer does not seem open to 
question, but action upon his part appears to be neces- 
sary if it is to be brought about. 


MOTOR-HOUSE LIGHTING FROM А CAR. 
By "VOLTMAN." 


THE importance of having а good working illumination 
in a private motor-house requires no emphasising. If 
an ordinary lighting supply is already available 
there is, of course, no difliculty, one simply has a 
number of lamps placed in the required positions. То 
connect up speciallv a supplv from the house and have 
special wiring and fittings put in is, however, nowa- 
days so costly a matter that the ordinary motorist, with 
his greatly increased expenditure, has to look round 
for something suiting his diminished resources. The 
use of oil lamps is obviously attended with serious risks 
in view of the presence of inflammable material, 
und had better not be entertained. Yet it is quite 
a simple, and withal, inexpensive, matter to adapt the 


car installation to light the motor house very effectively 
to meet ordinary requirements, for which a general 
illumination suffices. 

А car owner with an ordinary 12-volt equipinent 
carried out his lighting on the following inexpensive 
lines: —He strung tightly two bare copper wires, No. 14 
gauge, а few inches apart under the roof of the motor 
house which was originallv a stable with the fittings 
removed. The wires he supported at the middle by a 
light wooden cross-bar or batten. | 

To the ends of the line nearest the door a length of 
lamp flexible was soldered, an ordinary pin socket 
contact being attached to tlie other end so that it could 
at any time be pushed into the connection provided on 
the switchboard of the car. Then three miniature b.c. 
lamp fittings with flexible, &c., were dropped at selected 
positions from the bare wires and the joints soldered. 
The usual ininiature shades were not efficient, and larger 
and better ones were made from cardboard. In these 
fittings bulbs of 8 c.p., 10 volts, were inserted, thus 
allowing for a slight voltage drop, and tlie result was a 
very practical working light. А switch is quite unneces- 
sary, as the socket serves the same purpose. A useful 
supplement to the installation is an inspection hand- 
lamp, having a few feet of flexible permanently connected 
through a switch to the line where it is brought down 
near the door. Usually the pin contact socket is re- 
served for this purpose. 

In thus using current out of his battery for what is 
strictly an unintended purpose, it is important for the 
motorist to get his battery on charge as soon as he takes 
the car out again, otherwise he may find his lamps 
rather ‘‘low ’’ at an inopportune time, particularly if 


the starter has to be used; this operation, of course, 


› 


tends to ''drain" the battery fairly rapidly. Car 
batteries, moreover, nowadavs are of smaller capacity 
than formerly. 


THE USES OF WOOD IN LEAD 
ACCUMULATORS. 


By T. E. GREEN. 


Woop, its treatment, and the study of its behaviour, play a 
much more important part in the manufacture and efficient 
working of lead accumulators than appears at first sight. 
It is used in large quantities for such important parts as 
the containers, stands, separators, &c., and for each part the 
suitability and special treatment, of the wood has to be 
studied. That most commonly used is pitchpine, whilst a 
considerable quantity of teak is also used for certain special 
conditions. Pitchpine is a heavy resinous wood which 
shrinks greatly, and is rather liable to split. It is, however, 
cheap and plentiful. Teak is a more expensive wood, and is 
only used in special cases, such as for the containers of cells 
for use in tropical countries. It has immense durability. 
A comparative table of breaking weights for standard beams 
1 ft. long by 1 in. sq. has been deduced by Sir John 
Anderson, from a close study of many experiments; the 
strength of teak is given as 814 Ib., whilst that of pitchpine 
is in the region of 550 lb. 

For stands for accumulators, pitchpine is usually used. 
It must be carefully selected, well seasoned, and free from 
knots, shakes, and other defects. The cells may be supported 
on wooden trays, which, if the cells are of the glass container 
type, may be filled with sawdust to take up any inequalities 
in the containers. The stands must be of ample dimensions 
for the work they have to do, and carefully made and erected, 
во that the weight of the battery is evenly distributed over 
the floor. Tuer Bhould receive at least three coats of acid 
proof paint, and should be without any metal fittings of any 
kind. 

Wood is also often used for the containers of cells, mainly 
for the larger sizes, but also for portable cells and train- 
lighting batteries. As mentioned above, in cells intended 
for use in tropical countries, the wood used is usually teak, 
on account of its freedom from warping, even under the 
most extreme variation of climate. Pitchpine is the wood 
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generally used for the containers of large stationary cells- 
The wood must be carefully selected and free from any 
defects. The sides must be of ample dimensions to stand 
any stresses which may be set up from the working of the 
cells. The sides are usually fastened by dovetailed jointa, 
and pinned at the corners with dowels, the latter sometimes 
being made of hard wood. Before the lead lining is inserted 
in the containers, they must be either pitched or waxed or 
treated with some other equally good acid proof compound. 
In the case of portable cells and train lighting seta, teak is 
used, waxed and polished with paraffin wax. 

The separators are a very important part of an accumulator, 
and before wood can be used for this p it has to be 
chemically treated, to get rid of all the wood acids, and 
thus render it inert when in the cell. It is obviously 
neceasary for the wood to be highly porous when ready for 
use. After treatment, the ишо аге kept in water, and 
are dispatched wet; for if they were allowed to dry, they 
would warp and split. The treatment by which the wood 
is rendered inert also makes it very weak mechanically, 
and it is necessary to handle the separators very carefully. 
This should be especially remembered if at any time it is 
necessary to remove them from the cell for cleaning or 
similar purposes. ‘The wood separators may be either in the 
form о! dowels or sheets. Dowels are sometimes used in 
stationary cells. A grid is laid on the bottom of the 
container, and the dowels fit into this; they are further 
held in position by horizontal supporta along the top of the 
battery and at right angles to the plane of the platee. 
Separators in the form of sheets are often used, especially 
for vehicle and other portable work. They are better than 
the dowel type, and are practically standard practice to-day. 
"These sheets should be fastened so as to be flush with the 
top of the plates, and should project 4 in. to 4 in. on each 
side and } in. to 1 in. or more at the bottom. They are held 
in position by means of wood dowels. They are usually 
placed exactly midway between the positive and negative 
plates ; in the case of grid-type negatives, they may be 
placed against the negative plate, but care must be taken 
that they are never placed against the positives. This is 
sometimes done by inexperienced erectors, and the result is 
that the free diffusion of the electrolyte is considerably 
interfered with, and corrosion takes place. In the case 
of portable cells, train-lighting sets, &c., the sections are 
often rested on blocks of wood placed at the bottom of the 
containers, the wood being first treated with paraffin wax. 
In large stationary cells, waxed wood is often used for 
packing pieces between the edges of the plates and sides of 
the container. 


LEGAL. 


Pars v. AJAX, LTD. 
AN ELECTRIC BELT CLAIM. 


In the King's Bench Division of the High Court of Ireland, 
Dublin, before the Master of the Rolls, in an intended action 
by Mr. Edward McPhilips, of Bundoran, Co. Donegal, against 
Ajax, Ltd., manufacturers of electric apparatus and appliances, 
95, Holborn Viaduct, London, an application by the intended 
plaintiff to serve a writ of summons out of the jurisdiction 
was refused, but liberty was given to apply to the full Court. 

Counsel for the plaintiff (Mr. Maguire) said the action 
was being brought for alleged breach of contract with respect 
to an electric belt or appliance supplied by the defendants to 
the plaintiff, who sent them a cheque for £21 in payment for 
it. | 

In an affidavit Mr. McPhilips stated that in the month of 
January, 1920, he saw in a Dublin newspaper an advertise- 
ment inviting the public to send to the British Electric In- 
stitute (Ajax, Ltd.), at the address mentioned, for а copy 
of their book on electric treatment, which, it was stated, 
contained a price list for electric batteries. The advertisement 
set out the curative properties of the electric batteries manu- 
factured by Ajax, Ltd., and represented that they were a 
remedy for nervous trouble and many other disorders and 
ailments. He wrote for, and obtained, a copy of the book 
advertised, entitled '' Electricity. the Road to Health," with 
a covering letter enclosed, explaining that Ajax. Ltd., had 
spent many years studying the science of electric therapeutics. 
Eventually Mr. McPhilips sent them a cheque for £21 for the 
appliance, which Mr. Maguire now stated turned out to be 
quite worthless. The intended plaintiff further stated in his 


affidavit that the action could be more conveniently tried in 


Ireland than in London, as all the witnesses he intended to 
call resided in Jreland. One of them would be an expert. 
The MasteR OF THE RoLLs remarked that it might cost 
the defendants £500 to bring their experts over to Dublin. 
Mr. Maauire described the plaintiff as a man of substance, 
and said it would be a negation of justice if he were not 


allowed to issue and serve the writ out of the jurisdiction. 


THE POULSEN ARC PATENT. 
PROLONGATION OF PATENT REFUSED. 


In the Chancery Division, on Thursday, Mr. Justice Sargant 
heard an application for the prolongation of letters patent No. 
15,599 of 1903, granted to Valdemar Poulsen, for improve- 
ments relating to the production of alternating electric cur- 
rents. The applicants were Mr. Christopher Hage, of Copen- 
hagen; the British & Overseas Engineering Syndicate, Ltd., 
4, Old Burlington Street; and the Poulsen Wireless Telegraph 
Co., Ltd., Marconi House, Strand. The Board of Trade. 
Mr. C. F. Elwell, and the Radio Communication Co., Ltd., 
opposed the application. 

Mr. J. Hunter Gray, K.C., and Mr. Trevor Watson ap- 
peared for the applicants; the Attorney-General and Mr. Jas. 
Whitehead for the Board of Trade; and Mr. Courtney Terrell 
for Mr. Elwell and the Radio Communication Co. 

Mr. Gray said the application was made under the 1919 
Act. The subject of the patent was usually spoken of as the 
Poulsen arc. With the arc they got a continuous oscillation 


of equal amplitude as long as the arc was burning. Mr. 


Poulsen suggested and obtained the use of hydrogen or coal 
gas as an atmosphere in which the arc was to burn. The 
result was that the oscillations were of greater amplitude, 
and consequently they were in a position to send these dis- 
turbances'over much greater distances than was possible with 
the arc of Mr. Duddell. Mr. Poulsen also used а strong 
magnetic field which broke the arc at each oscillation, and 
it was the combination of these two devices with the Duddell 
invention which was claimed in Poulsen's specification. 

The ATTORNEY-GENERAL: We do not propose to make any 
attack upon the validity of the patent. 

His LonpsniP : Does that apply to the opponents also? 

Mr. TERRELL: Yes. 

The ATTORNEY-GENERAL: We shall have to submit to your 
Lordship that this is not a case within the Act of 1919, inas- 
much as there has been no loss or damage suffered in con- 
sequence of the state of affairs brought about by hostilitic;. 
and it is not really а case for originating summons. 

Mr. Gray said the Poulsen arc as worked to-day was a 
most valuable commercial and industrial invention. Unless 
they had the continuous wave system of transmission they 
could not send telephonic messages as contrasted with mere 
Morse signals or telegrams. Не had a long affidavit by Mr. 
Corby. the secretary of the Poulsen Wireless Telegraph Co., 
and he would call Mr. Gambil, who could deal with thia 
from his own knowledge. Mr. Hage was only the legal owner 
of the patent, and the British Overseas Engineering Syndicate, 
Ltd., were at the date of this summons the beneficial owners; 
the Poulsen Wireless Telegraph Co. were now under an 
assignment really the beneficial owners. For some years 
from the beginning of the life of the patent the owners ap- 
parently had not got the money or did not take the proper 
steps to get it pushed at that time; many approaches were 
made to Government bodies and other people from time to 
time, first of all to take up the installation of this system, 
and also to other people to finance it, but there seemed to 
be, quite properly, a great reluctance on the part of those 
authorities and people to venture money on a thing which 
at the moment had not been proved in а commercial way, 
especially ав the Marconi system was then realised as being 
a commereial matter, and was in fact used exclusively on 
board ships. At the time that war broke out there were 
altogether six stations which had been built and were worked 
on behalf of the Poulsen Co. under licence from the Post 
Office. The applicants said that if the war had not taken 
place they would have done а large business with the Ad. 
miralty, the War Office, the Post Office, and the India Office. 
They were equipped in August, 1914, to do big business, and 
if it had not been for the war they would have done it. 

Evidence was then given by Mr. J. St. V. Puetrs, who was 


for 20 years with the Marconi Wireless Telegraph Co., and 


was now an independent consulting engineer; Prof. E. W. 
MARCHANT, David Jardine Professor of Engineering of the 


University of Liverpool; Mr. Слмви,, of the Poulsen Wireless 


Telegraph Co., and Mr. F. A. WALROND. 

His LoRDSHI, giving judgment, said the summons was cer- 
tainly brought under very exceptional circumstances. The 
patent expired as long ago as July, 1917, and the originating 
summons was only taken out on July 5th, 1920, three vears 
after the expiration of the patent and only two veurs from 
the utmost time to which under the provisions of the Act 
he could possibly extend the vatent. If he granted an exten- 


. sion for the full term asked the only practical result would be 


that the patentees or applicants would get an extension from 
to-dav till July 14th next vear, and in the meantime the 
result would obviously be that апу persons who had been 
working under the system in connection with the patent 


. would find their operations hindered and jeopardised for that 
period of 15 months. 


He was deciding this on the sub- 
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mission by Mr. Whitehead that the evidence on behalf of the 
applicants Was not suthcient to raise a prima facie case for 
extension. At the outbreak of war Mr. Hage was the sole 
owner of the patent. Alter the outbreak of war rather a 
complicated trausaction was entered into under which the two 
peutioning companies came for the first time into the story: 
the British and Overseas Engineering Syndicate, Ltd., and 
the main applicants here, the Poulsen Wireless Telegraph 
Co., Ltd. Under the agreements that were made then, the 
English patents and some foreign patents were sold to the 
syndicate for the purpose of the syndicate reselling them to 
the Poulsen Co., and the syndicate, which had comparatively 
small capital, undertook some extraordinarily onerous obliga- 
tions towards the Poulsen Co. By a deed of covenant entered 
into between the Marconi Co. and the Poulsen Co. the Mar- 
coni Co. undertook to fulfil the obligations of the syndicate 
ав regards the provision of capital and so on, the result of 
Which was that. the Poulsen Co. became in а position to 
enforce from the Marconi Co. the provision of no less than 
4150, 000 cash for the purpose of developing this patent. The 
lirst cause of loss that had been put forward on behalf of the 
applicants was that the ‘lreasury restrictions which existed at 
the date when these agreements were entered into prevented 
the Poulsen Co. providing the capital which was necessary 
for the adequate exploitation of the patent. It seemed to 
him that it was quite plain that by reason of the practical 
cession of its rights to its rival, the Marconi Co., the Poulsen 
Со. did become in a position to command the whole ot the 
capital necessary for the adequate development of its patents, 
and that therefore any loss that might otherwise have been 
sud to be due to the Treasury restrictions was in fact not 80 
caused. That source of loss being neyatived, he had yet to 
deal with the loss which was alleged by reason of the com- 
pany not getting such a large user of its patent as would 
have been the case but for the state of war. It seemed to 
him в curious state of circumstances that a company, not in 
existence before the war, should clanu loss or damage by 
reason of the war when it only was constituted, as in this 
case, after the outbreak of war. He did not think that any 
substantial prima facie case had been made by the appli- 
cants for saying that they had had a smaller user of their 
patents than they would have had if the war had not broken 
out. ` . 

His Lokpsuip then dealt with the user of the patent by 
the Government departments. As far as the Admiralty and 
the War Otlice were concerned, the evidence led him to think 
that there was in consequence of the war a much larger use 
on the part of both those GoVernment departments than if 
the war had not occurred. He did not see any real reason 
to think that the result of the war was, as regarded general 
commercial uses, to interfere with any reasonable prospects of 
business that were enjoyed by the applicants at the date of 
the outbreak of the war. In his judgment, and having regard 
to the very strong case which had to be made by any patentee 
coming so long after the expiration of the patent, this was not 
a case in which the applicants had made а sufficient prima 
facie case for it to be necessary for him to call on the Crown 
and on the opponents of the applicants. He therefore dis- 
missed the application with costs as towards the opponents, 
and of course no order as to costs in regard to the Crown. 
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A Cave Town ELECTRICIAN FINED. 


AN electrician. named Frank Scullard was recently charged 
at the Magistrates Court at Cape ‘Lown on two counts with 
contravention of the City Electric Lighting Regulations. The 
proceedings arose owing to a native having been killed by an 
electric shock, Which was alleged to be due to defective wiring 
bv Scullard, who had installed a light in a yard by running a 
flexible wire along a galvanised iron fence. The result was 
that the fence became alive, and the native received the 
shock on getting through the fence, a sheet of iron having 
been removed. 

A fine of £5 on each charge, or three months' hard labour, 
was imposed. 


WOREMEN'S COMPENSATION CLAIM. 

(TELEPHONE LINESMAN'S DEATH.) 
IN the Mayor's and City of London Court, on March 7th, 
Mrs. Edith. Farmer, 11, Redgrave Road, Putney, demanded 
£500 compensation under the Workmen's Compensation Act 
against the Postmaster-General for the death of ber husband, 
who was a telephone linesman in the telephone department, 
and who met his death as the result of injuries received on 
February 17 of last year when he grazed his thumb, 
septicemia supervening, death following on March 2nd. 

Dr. Murray Leslie, the Home Oftice Medical Referee, sat 
with Judge Atherley-Jones, K.C. 

Plaintiff. stated that her husband complained to her that 
while at work on telephone subscribers’ wires he scratched 
his thumb with a piece of copper wire. He did not pay 
much attention to it, but it got worse. She called in a 
doctor, who treated her husband for rheumatism and sub- 
sequently rheumatic fever. What he was really suffering 
fromm was septicemia, and he was admitted to St. George's 
Hospital. where he died 14 days after the injury. 

Mr. GALLAHER, for the Postmaster-General, urged that there 
was no evidence to show that the deceased scratched his 


thumb while at his work, and there was nothing to connect 
his death with the accident, if there was one. 

ASHBY CARDREY, sectional engineer to the Post Office, who 
had charge of the deceased, said he worked on jointing lead 
covers for cables and joining subscribers' circuits, but he 
never complained of hurting his thumb. 

Col. PRxNNE, D. S. O., C. B. E., F. R. C. S., chief medical ofticer 
to the Post Othce, thought it improbable that the injury te 
the deceased’s thumb caused his death. | 

Judge ATHERLEY-JONES, K.C., deplored the fact that the 
plaintiff had had to conduct her case in person, instead of 
which the Postmen's Union should have looked after her. 
He found for the applicant for £300. 


ee 
SWISS ELECTRICAL PROBLEMS. 


Tur trend of affairs in Switzerland is of no little interest to 
the electrical world just now from two points of view. First, 
that country's progress towards normal conditions is being 
watched. because upon it depends Switzerland's power for 
competition in the world's markets for electrical apparatus. 
Linked with that factor is the prospect of early and rapid 
development of the Swiss railway electrification programme, 
and ot the capacity of that country's own engineering in- 
dustry to cope with the consequent orders for plant. Two 
documents bearing on these points have just come into our 
hands, viz., a review of economic conditions by the Swiss 
Bank Corporation, and a note on Switzerland's water power 
in The Anglo-Swiss Review. 

Rise in Wages.—Already Swiss industrialists have adopted 
the policy of establishing branch works in countries where that 
appeared to be the best method of tackling a market. This 
course has been pursued in the case of the machinery trades 
as well as in others perhaps better known, e.g., condensed 
milk and chocolate. Hitherto the necessary capital has been 
provided by the parent concerns or closely allied financial 
groups; now funds are being sought in the countries where 
such branches are set up. | : | 

It must be said, however, that although Swiss industrialists 
complain of the reduced output of their workpeople, it is 
doubtful whether they will find much improvement in this 
lespect in other countries, save perhaps in tbose where it 
vean be useless to seek funds for the establishment of branch 
works. - - ' | E 

The Association of Machinery and Metal Manufacturers has 
published. the following table showing the effective wages 
of their workmen during recent years :— 

Average weckly wage 
of adult workmen. Index of wages Index of cost 


TUS i Francs.) i .crease (adults). of living. 
June, 19122 . 35.344. 100 — 100 
June, 1914 ... 8387.50 105 95 - 
Juue, 1918 ... "o 61.30 os 174 б 180 
June, 1919  ... bs 74.20 .. 210 .. 205-210 
December, 1919. 77.85 20 . 205-210 


When the figures fur 1920 are complete it is expected that 
a further tendency in the same direction will be shown. It 
is estimated that as a result of increases in wages granted 
since the commencement of the war, the workers’ conditions 
have been improved not merely sufficiently to compensate for 
the general rise in the cost of living, but by an additional 
15 per cent. to 20 per cent. for all classes. Swiss manufac- 
turers find themselves in consequence paving higher rates of 
wages than their international competitors. They ascribe 
much of their difficulty to the enforced adoption of the eight- 
hour day. 

At the beginning of last vear, new factory legislation came 
into force, and manufacturers have been chafing under its 
stringency. It enacts a maximum of 48 hours per week save 
under special authorisation, and places a strict limitation on 
overtime. Even if employers and employés agree together, 
the 48 hours may not be exceeded. In spite of concessions 
and increased wages (these have been doubled since 1914), 
there appears to have been a falling-off all round in quality 
and quantity of work. ; 

Whilst a satisfactory state of activity prevails in the 
machinery works, it is felt that something like a crisis is 
approaching in the electrochemical industry, the majority 
of producers having shut down owing to the absence of 
export orders. 

Usc of Water Power.—The demand for cheaper electricity 
in Switzerland has given rise to a series of very interesting 
investigations. ‘The Association of Swiss Electricians suggests 
the following two remedies: The erection of bigger power 
stations and the creation of more extensive artificial lakes 
for the storage of water, and the sale of energy by night at 
a cheaper rate than by dav. 

The creation of artificial lakes or accumulator lakes for the 
storage and control of the water supply of power stations has 
such undeniable advantages over the old method of pro- 
cedure, that accumulator lakes are now being constructed 
wherever it is possible to do so. By damming a valley 
at a suitable spot a huge water reservoir can be created with 
a comparatively small expenditure of labour. The supply 
of water for the turbines is no longer entirely dependent 
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ob the water level of the river, and can be regulated at will 
by releasing more or less water from the reservoir. 

The utilisation of bydro-electric power in Switzerland 18 
of comparatively recent date, extending back for hardly more 
than W years. Since then the development has been ex- 
tremely rapid. The war put a temporary stop to construc- 
tional work, but in 1916 it began again with renewed vigour. 
In no other branch of economics in Switzerland has such 
progress been made since then. ‘To-day the capital invested 
in the various hydro-electrical undertakings in the country 
can hardly amount to less than one milliard francs. 

.At the beginning of the year 1914 the number of works 
in existence was 6,860, the average net output of which 
totalled 526,000 h.p. During the war these were tound 
insufficient to meet the new demand, and they were enlarged 
by various temporary devices wherever it was possible. ‘The 
level of most of the Swiss lakes was raised—among them the 
lakes of Geneva, of Neuchatel, of Lucerne, &c.—and a con- 
siderable increase in the power output was obtained during 
the winter of 1917-13. 

In addition to these temporary measures, the erection of 
a number of new power stations was begun. Following is a 
list of the most important power stations that have been 
erected since that date. Some of them have not yet been 
completed : Laufenbourg, 25,000 h.p.; Bramois, 16,400 h.p.; 
Fully, 12,000 h.p.; Olten-Goesgen, 80,000 h.p.; Biaschina, 
15,000 h. p.; Eglisau. 32,200 h.p.; Amsteg, 80,000 h. p.; Ritom, 
72,000 h. p.; Muehleberg, 64.000 h. p.; Broc, 24,000 h. p.; 
Loentsch, 15.000 h. p. 

Export of Energy.— The power stations of Ritom and Amsteg 
with their combined power of 152,000 h. p. are destined to 
supply the necessary current for the electrification of the 
St. Gothard line. 

The exportation of energy to the surrounding countries has 
caused no little interest in Switzerland, and has frequently 
been a subject of comment in the Swiss Press. The exporta- 
tion of energy has had to be authorised in every case by the 
Federal Government, and a maximum amount to be exported 
has been laid down. The maximum amount authorised up till 
the end of 1919 was approximately 100,000 kW, and was 
distributed in Germany, Italy, and France. It is very prob- 
able that in years to come Switzerland will be able to supply 
the surrounding countries during the summer months with 
a considerable amount of electrical energy which will be re- 
turned during the winter by power stations worked on the 
big coalfields in Germany and France. The saving in coal 
which would thus be effected would, when viewed in the 
light of the rapidly dwindling European coal resources, be 
a substantial step towards the solution of the present diffi- 
culties besides considerably stabilising Switzerland's econo- 
mical position. e Mc 


CORRESPONDENCE, 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment, No letter can be published 
unless we have the writer's name and address in our posssssion, 


Lead-covered Wiring. 


In my town a large amount of lead-covered cable is used 
for installation purposes by contractors, and I shall be glad 
t you wil give me an indication as to how far any rules 
Issued by the I.E.E. are legally binding in respect of any 
System of wiring. I have understood that the above-men- 
tioned &ystem is condemned. 

If, for the sake of securing a contract, a firm can put in any 
rubbish, with the consequent liability to fire, what is the 
remedy? 

There are, doubtless, many people who pay the price of a 
screwed or grip conduit system, and in return receive some- 
thing which is not only a positive danger to themselves, but 
a bad advertisement for the supply authority. It is possible 
that chief engineers do not realise the dangers of cheap 
wiring owing to the fact that contract work is outside their 
domain. 

If any recognised rules are binding, it appears to me that 
the sooner many chief engineers assert their authority the 
less we shall hear about ''fires caused by an electric fuse.“ 


Bourgeois. 
March 2nd, 1921. 


. (The only wiring rules that are legally binding are those 
Issued by the Board of Trade (now by the Ministry of Trans- 
port) for pressures exceeding 250 volts, and the Home Office 
Regulations for Factories and Workshops. The I.E.E. Wiring 
Rules have no legal force; they do not forbid the use of lead- 
covered cable, but Rule 63x prescribes the methods of in- 
stalling and protecting it. 

There is no legal remedy for damage resulting from bad 
wiring, other than that provided by the civil law. 

Electricity supply engineers. with a few exceptions (where 
special powers have been obtained) have no posver to '' assert 
authority '" over wiring. They can refuse to connect an 
Installation unless they are reasonably satisfied that the 
wiring, fittings, and apparatus sre in good order, and not 


calculated to affect injuriously the use of energy by themselves 
or other persons; unless they can substantiate their objection, 
they are liable to a penalty not exceeding 40s. a day during 
the default. Apparently the only recognised criterion of the 
condition of an installation is a leakage test prescribed by 
the Board of Trade. Е 

The best remedy for shoddy wiring is the registration of 
contractors, which the Electrical Contractors’ Association 18 
endeavouring to secure.—Eps. Eec. Rev.] 


Standard Costing Systems. 

May I say how much I enjoyed your leading article of 
February 25th? | 

It would seem that the idea of costing ав а necessity to 
every manufacturing concern has been rather too readily 
accepted. What is not so readily accepted is the certain 
standard of efficiency for which you plead. It is for the 
works accountant to keep this standard always before the 
management—and himself. He must, in short, an idealist, 
for one hears of costing systems which were only perfected 
after years of investigation and hard work. 

Your suggestion that standard systems might be applied 
to the various branches of the engineering trade, as the 
Federation system " is applied to the printing trades, is 
admirable. One may hope that this question will soon be 
actively taken up. 

It would surely be a simple matter to form committees of 
works accountants and practical engineers representing the 
various branches of the trade? This, I submit, is a first step 
which should carry us far. 

W. Pope. 


Wakefield. 
March 4th, 1921. 


Income Tax. 


-With regard to the Chancellor’s announcement that a Bill 
will shortly be introduced abolishing the three years' average 
system, it may be well to consider the position produced by 
the alternative proposal to substitute (as recommended by the 
Royal Commission) the profits of the preceding year, having 
regard to the serious slump which has taken place in so many 
businesses. 

Hitherto the three years’ average has been based upon the 
profits for the three years ending on the date, preceding the 
year of assessment, to which the accounts have usually been 
made up, and most probably a similar system will be adopted 
with regard to the new basis of assessment. 

Thus if a firm makes up its accounts to June 30th, the 
assessinent for 1922/23 would be based on the profits for the 
yeur ending June 30th, 1921, and would thus include a large 
portion of the period prior to the slump. 1% is therefore an 
important question whether, in many businesses, it might 
not be advantageous to change the financial year so as to 
end on March 815%. in which case the assessment for 1922/93 
would be based, as it should be, on the twelve months to 
March 31st, 1922. The Revenue officials could scarcely raise 
objection to this method being adopted, as it is merely carrying 
out the system advocated as nearly as possible. 

May ! suggest, therefore, that traders and manufacturers 
t; whom this might be an advantage should take stock on 
the 3lst of the present month so that later on in the year, 
when they will be able to judge whether it is advantageous 
to adhere to their old financial year or not, they will be in a 
position to adopt either system. 

Chas. H. Tolley. 

Londen. 

March Tth, 1921. 


The Severn Barrage Scheme. 


In your account of the discussion on the above at the joint 
meeting in Birmingham, which appeared in your issue of 
February 25th, you report some remarks which I made. 
There are one or two errors in the figures which you quote, 
which I should be obliged if you will correct. The horse 
power available should be 7,000 b.h.p. instead of 700; the 
units developed per annum 15,000,000 and the units utilised 
12,000,000, instead of 150,000,000 and 120,000,000 respectively. 

| Р. J. Moffett. 

Birmingham. 

March Tth, 1921. | 


| [The errors occurred in the official report, and appeared also 
in our contemporaries.—Ebs. ELEC. Rev.] 


Payment According to Ability. 


As a regular reader of the Review, І note certain ideas of 
contributors on the cause of low production. I am only a 
workman cable jointer; my idea is that none of your con- 
tributors have stated the right cause. It all lies in the 
system of wages. The grading, as it is called, would be 
better done away with. There should certainly be a decent 
starting wage in every trade. and for skilled and unskilled 
labour, and every man should have to undergo a vork test 
to prove his capabilities before he was put on the books. 

Take Any class of work you like—for a start we will take a 
large fitters’ and turnerg’ shop where they employ 250 hands; 
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one-third of those will be good skilled mechanics and proper 
workmen; one-third will be fairly good men; the last lot 
will be men who are not worth their keep; yet they all get 
a Standard rate. The consequence is that the skilled men 
will only do the sume amount of work as the poor lot. 

Then again, take a man who has served his time learning 
his trade, and has worked, say, 15 years at it besides; if he 
is any sort of a man his experience should make him worth 
all he gets by that time. Then take a young man who has 
just served his time, and is starting as a mechanic; he will 
receive the same wage as the man who has had the 15 
years’ experience. . 

It is the same in all trades nowadays. Trade will get 
worse instead of better if the wages system is not altered. 


Take my own case as a sample. I am an all-round man at 
cable work— making, laying, jointing, &c., but a non-plumber 
where [ work now. I have done as much jointing in one 
day, by myself, as any two men that have ever been here. 
Yet we have men here who have not had a quarter of my 
experience; and I could make two joints to their one, and 
they are getting the same wage as me, and some of these 
men I have learnt them their work. I say let's have a fair 
sturting wage for all, then let wages rise according to abilities 
and not by favour or chin wagging; let every man know 
that if he is worth more he will get it. You will soon find 
the good workmen then, and also the won't or can't workers. 


A Regular Reader. 
February 26th, 1921. 


BUSINESS NOTES. 


Easter Holldays.— The advertisement department of 
the ELECTRICAL REVIEW draws the attention of advertisers to the 
arrangements for our issue of Friday, March 25th. As this will be 
published on the morning of Thursday, March 24th, it is necessary 
for new copy апа alterations to existing displayed advertisements 
to reach 4, Ludgate Hill, by the morning of Thursday, March 17th 
(next week) Official notices and amall prepaid advertisements can 
be received up to 5 p.m. on Tuesday, March 22nd. 

It will, of course, be necessary for editorial matters to reach us 
earlier than usual. 


Bankruptcy Proceedings.— te MALCOLM THOMAS BIRCH 
GORDON, 2, Beverley Road, Chiswick, and 165, King Street, Hammer- 
smith, lately carrying on business at 20, Western Broadway, King 
Street, Hammersmith, under the style of Thomas Gordon, electrical 
and general merchant.—At the London Bankruptcy Coart, on 
Monday, before Mr. F. T. Garton, Official Receiver, the firat meeting 
of creditors was held under this failure. After dealing with the 
proofs of debt lodged, the Official Receiver stated that the debtor 
was at present employed as a traveller, but until March last he 
carried on business in his own name as a dealer in electrical 
accessories. He left school at the age of 17, and went to India. 
where he was trained as an electrical engineer. In May, 1915, he 
commenced business on his own &ccount, dealing in electrio pocket 
lamps. He had nocspital of his own, but he was joined in partrer- 
ship by two other persons, who provided £25 each, and they traded 
as the Felux Co. The business was successful until Novemter, 
1915, when the supplies were stopped, and the business practically 
cameto а standstill. His partners then left the firm, and he con- 
tinued it under the name of Thomas Gordon at the same address, 
One of his creditors subsequently took back goods valued at £600, 
and another creditor goods to the value of £100. In February, 
1920, the business ‘again came to a standstill, but it waa after- 
wards purchased by another firm who had since employed the 
debtor as traveller. He was sued by one of his creditors, and 
decided to file his petition, He executed a deed of gift to his wife, 
prior to his marriage in 1918, which covered the whole of the 
bousehold furniture, He alleged his failure to have been caused 
through heavy interest on borrowed money, bad debts, and falling 
cff in trade, The debtor had been adjudicated bankrupt, and a 
summary order obtained for the realisation of the estate. The 
statement of affairs showed liabilities amounting to £807, ənd 
assets £17, thus leaving a deficiency of £790, The estate was left 
in the hands of the Official Receiver for summary administration 
in the usual manner. 

HENRY JOHN Monson, described as a radiographer, of 26, Man- 
chester Street, W.—At a sitting of the London Bankruptcy Conrt, 
held on March 4th, before Mr. Registrar Francke, an application 
was made for an order of discharge on behaM of bankrupt. The 
Official Receiver reported that in October, 1911, the bankrupt com- 
menoed the electrical treatment of rheumatic, &o., patients, and in 
May, 1919, he transferred the business to а private company 
registered as Henry J. Monson, Ltd., which went into voluntary 
liquidation in the following December. The business was subee- 
quently assigned to him by the liquidator for £1,156, which was 
set off against hie interest in the company, and he continued the 
business until execution was levied on his effects by a creditor in 
August, 1920, He was made bankrupt in November, 1920, with 
liabilities £2,662 ; the asseta had realised £237, and a dividend of 
between 1s. and Is. 3d. in the £ would shortly be paid. The bank- 
rupt attributed his failure to mismanagement by others of the 
company's business, and consequent loss of his shares in the com- 
pany ; to loss by the forced sale of his effects. and to interest on 
loans. The discharge waa granted subject to a judgment for £5 to 
be satisfied by an immediate cash payment. 

W. H. MELLON (Н. B. Wallis & Co.). electrical engineer, 37, 
Elliott Road, Chiswick. Trustee (Mr. T. Gourlay, 14, Bedford 
Row, W.C.) released February 25th. 

А. E. GoopINGs, motor and electrical engineer, The Grove, 
Watlington Street. Reading.— Receiving order made March 4th, on 
debtor's own petition. 

J. V. BELL, electrical engineer, 21. North Bar Within, Beverley, 
York.—Trustee (Mr. E. P. Dutton, Bowlalley Lane, Hull) appointed 
March 3rd. 

J. SKINNER (Foster, Skinner & Co.), electric fittings dealer, 6, 
South Castle Street, Liverpool.—Laat day for proofs for dividend, 
March 23rd. Trustee, Mr. E. D. Symond, Official Receiver, 11, 
Dale Street, Liverpool. 


Company Liquidations.—ST&EL змо Co., LTD., 484, Gill- 
ingham Street, S. W.— Under a compulsory winding - up order, the 
report of Mr. W. J. Warley, Official Reoeiver, has been iesued to the 
creditors and shareholders The company was formed in May, 
1903, by the late Mr. George Pauling as the Krieger Electric 
Carriage Syndicate, Ltd., its primary objects being to acquire 
certain patents relating to electric vehicles, and to let out and vend 
such vehicles. The nominal capital was incressed from £30,000 to 
£100,000, but was reduced to £72,250 by resolution, confirmed by 
the Court, in March, 1909. The business was carried on at a lots 
for some years, but in 1915 it was extended to include the con- 
struction of aeroplane wings and accessories. Contracts were 
obtained from ‘the Air Ministry, and a mortgage for the sums 
payable thereon was given to the company’s bankers to secure an 
overdraft. The accounts filed under the liquidation showed 
liabilities £27,064 against asseta valued at £11,505, anda deficiency 
of £43,319 with regard to contributories, The failure of the 
company is attributed to an action launched in connect’on with the 
company's indebtedneas to the promoter. 

The statutory fret meetings of the creditors and shareholders 
were held on March 3rd at the Carey Street Offices of the Board of 
Trade, Lincoln's Inn, W. C., before Mr. W. J. Warley, Official 
Receiver. No resolution was passed at either meeting, and the 
liquidation was left in the hands of the Official Receiver. 

ELECTRICAL INDUSTRIES, LTD., 9 and 10, Pancras Lane, Queen 
Street, E. C.— A compulsory winding-up order was made against 
this company on January 18th, upon the petition of a oreditor, 
and Mr. W. J. Warley, Official Receiver, has now issued his report 
to the oreditors and shareholders. The accounts filed under the 
liquidation show unsecured creditors £1,611; preferential claims, 
£65; loans on debenture bonds, £1,050; assets valued at £1,045 ; 


and a deficiency of £2,033 as regards contributories. The company 


was registered as a private company in May, 1920, with a nominal 
capital of £2,000, its objects being to carry on business as manu- 
facturers of, and dealers in, electric fires, lamps, &c. Mr, Edmund 
Woodroffe was the promoter of the company, and acted as sole 
director until October 4th. 1920. The company agreed to take over 
the business of Mr. E. G. К. Calder, a dealer in electrical appliances, 
and to manufacture and sell electric fires under а licence granted 
to the company by Mr. A. E. Woodhouse. In December, 1920, & 
debenture for £1,050 was granted to the Industrial Debenture 
Corporation, Ltd., to secure previous loans and a further advance of 
£50, and during the eame month Mr. Edmund Woodroffe was 
appointed receiver on behalf of the debenture-holders. The Official 
Receiver observes that having regard to the date on which the 
debenture was issued, its validity was contested, and, as а result, it 
has been agreed to admit the debenture-holders as secured creditors 
for £50, and as unsecured creditors for the balance of £1,000. The 
Official Receiver has taken possession of the company's assets, 
The failure of the company is attributed to heavy overhead charges, 
fall in market price of goods purchased, and to the failure of a 
саа to take delivery of goods which had been purchased 
or £375. 

HARMAN ELECTRIC Co., Ltp.—Meeting of creditors, March 16th, 
at 9, Walbrook, Е.О. Liquidator, Mr. F. M. Jeboult. 

Е. Hupson & Co, LTD.—Meeting of creditors was held on 
Wednesday, 9th inst., at 89, Chancery Lane, W.C. 2. 


Dissolution of Partnership.—JonNsoN & Co., electrical 
engineers, 23, Piccadilly, Bradford.—Mr. A. Johnson, H. Hirst, and 
L. Harding have dissolved partnership. Debts will be attended to 
by Mesars, Johnson & Hirst, who will continue the business, 


Trade Annonncements.—Mr. W. T. Bower has resigned 
his appointment as managing director of ELECTRICAL COMPONENTS, 
LI b., and, pending the appointment of his successor, Mr. Н. 8. 
Seccombe (a director and London representative), will act as 
manager. . 

Mr. А. G. PERRING, of Unity Buildings. 14, Temple Street, 
Birmingham (telephone, Birmingham Central 2159), has been 
appointed to represent Messrs. H. W. Smith & Co. (1920), Ltd., in 
the Birmingham District. 

MEssks. C. LORENZ AKTIENGESELLSCHAFT, Berlin, have pur- 
chased the Wild.Barfield patent righta for Germany, Poland, 
and the former Austria-Hungary. Messrs. Lorenz have already 
placed a first order with Automatic and Electrio Furnaces, Ltd., 
for various parta to complete nearly 100 furnaces. 
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Tug HAMWORTHY ENGINEERING Co, LTD. has opened a 
branch cffice at 22, Dean Street, Newcastle-on-Tyne, with Mr. P. E. 
B аір as Northern sales manager. 

Messer. J. M. JUNIPER & бом, electrical contractors, have 
opened new premises at 115, Chorley Road, Swinton, Lancashire. 

The telephone number of AUTOMATIC AND ELECTRIC FURNACES, 
LTD, is now Museum 4187." 

Messes. H. PRATT, LTD., of High Street, Aston, Birmingham, have 
opened an electrical department in connection with the installa- 
tion of eleotric lighting and power planta and the sale of electrical 

t and accessories. They desire to receive catalogues and prices 
rom manufacturers. 

TRE LONDON ELECTRIC STORES, of 39, Furnival Street, High 
Holborn, London, have been appointed sole London agents for the 
following firms :—Messrs. Ironclad Switchgear Co., Ltd., Eccles, 
manufacturers of ironclad switchgear; Measrs. Baker & Hyman, 
Ltd., Leeds, manufacturers of starters, resistances, &c.; Measrs. 
8. E. Giles, Kobe, Japan, importers of electrical accessories. 


Catalogues and  Lists.—MxssRs. PETTIGREW AND 
MERRIMAN, LTD., 7, Henrietta Street, Covent Garden, W. O. 2.—An 
illustrated and detailed booklet (14 pp.), dealing with the “ Select- 
o-Phone for interior communication. 

HENRY WELLS OIL CO., 11, Haymarket, S. W. 1.—A booklet 
entitled ^ The ‘Germ Process in a Nutshell,“ giving many details 
of this process of lubrication applied to various types of machinery. 

LANSTON MONOTYPE CORPORATION, LTD., 43 and 43А, Fetter 
Lane, Е.С. 4.—An illustrated booklet giving particulars of Rad- 
bore " heads for boring square holes. 

SIMPLEX CONDUITS, LTD., Garrison Lane, Birmingham. Instal - 
lation News," February, 1921.— This booklet describes rectangular 
multiple switch boxes, lighting fixtures. &о. 

Messrs. CAMPBELL X ISHERWOOD, LTD., Raleigh Street, Bootle, 
Lancs. General catalogue (103 pp.). This is a well-produced and 
profusely illustrated list of electrical machinery and accessories. 
The catalogue include: steam-driven generating seta of 34 kW and 
above, electrical y-driven winches, motors, hoists, switch and fuse 
gear, gearing, ship's lights, measuring instruments, Ko. Mavy 
useful tables are embodied in the publication, including the fusing 
current for wires of various materials and sizes, mechanical and 
electrical units and equivalents, thermometer scales, metric oon- 
version tables, &c. 

ENGINEERING AND LIGHTING EQUIPMENT Co., LTD., Sphere 
Works, St. Albans, Herts.—An illustrated and priced booklet of 
fittings for "half-watt" and metal-filament lamps, including 
lanterns, reflectors and bowl fittings of many types. 

MEsSRS. KENBICK & JEFFERSON, LTD., 22, St. Andrew Street, 
E.C. 4. “К, апі]. News," No. 1.— A booklet dealing with office 
furniture of various types, including desks, chairs, filing 
systems, &o. 

THE EvkB-READY Co. (GREAT BRITAIN), LTD.. Hercules Place, 
Holloway. N. 7.— An illustrated price list of Ever-Ready” dry 
batteries for wireless sets, rang ing from 15 to 100 volts. 

Tae CABLE ACCESSORIES Co., LTD., Britannia Works, Tividale, 
Tipton, Staffs.— Three leafiets, illustrated and priced, dealing with 
" Revo" house service switches avd fuse boxes and electrio light 
fittings (lanterns. bowls and watertight switches). 

Messrs, L. @. HAWKINS & Co., 116, Charing Cross Road, W.O. 2. 
—' The Link," Vol. I, No. 2, containing notes on shop window 
displays, and "Universal" appliances, with current prices. 

THE HAMWORTHY ENGINEERING Co., LTD., 76, Victoria Street, 
8.W., 1—An illustrated leaflet giving price and details of the 
"Powerlight" 2} b. h. p. lighting set. 

THE MIDLAND ELECTRIC MANUFACTURING Co., LTo., Barford 
Street, Birmingham.—Two illustrated advance lists of ' Glasgow,” 
" Kantark," and Paragon switchgear, giving revised prices. 

THE EDISON SWAN ELECTRIC Co., LTD., Ponders End, Middlesex. 
—Abridged catalogue No. BB 143, giving illustrations and prices of 
electric bells, buzzers, indicators, pushes and accessories. 

THE WALLWIN Co., Saltisford Iron works. Warwick.—A folder 
advertising soft grey iron castings, and giving views of the com- 
рапу'в works. 

Messrs. J. F. IBvINE & Co., Lro., City Hall (Dock Street), 
Dundee.—Priced leaflet of ‘‘Plexsim Royal” electric suction 
cleaners. 

THE GENERAL ELECTRIC Co, LTD., 67, Queen Victoria Street, 
E.C. 4.—Catalogue P (3) Section, dealing with d.c. motors; full 
details and illustrations are given. Catalogue P (4) Section; 
“ Witton ” а.о. motors; illustrated and dimensioned. 

Мв. О. N. BEcK. 11, Queen Victoria Street, Е.С. 4.—A booklet 
dealing with Roto” boiler tube cleaners, and a leaflet illustrating 
the “Torpedo” soot remover. 

Twiss BLECTRIC TRANSMISSION, LTD., 62 & 63, Queen Street, 
EC. 4.—List TL 24, illustrating and describing surge-proof pin 
Insulators, spindles and clamps, with details of tests carried out 
apon insulators. 


Lead.— Messrs. James Forster & Co., reporting under 
date March 5th, stated that the week had seen a very natural 
reaction from the low level of values touched on the Jast market 
day of the preceding week., Highest prices paid were on 
Thursday, when £19 7s. 6d. was done for June, and £11 158, 
March. The turnover was on а small scale, sales aggregating 
about 3,000 tons. .. In the face of expectation of further 
supplies of the metal arriving from the Continent in the near 
future and the very spasmodic trade demand, it is doubtful whether 
present prices can be maintained. On the other hand, it must not 
be forgotten that lead is selling below production cost, and, in the 


long run, on a return to noi mal conditions, prices must advance to 
alpermanently higher level. 


Au Effective Fire Showcard.—A novel design of show- 


сата is being issued by THE ENGLISH ELECTRIC AND SIEMENS 


SUPPLIES, LTD., Brook House, 191-192, Tottenham Court Road, 
W.1; it is printed in attractive colours, and carries a model 
of the 1-kW Britannia fire. This model is illuminated by 
means of a 30-watt lamp carried in a box attachment fitted direct 
on to the back o* the сага. and a realistic reproduction of the 
glowing fire is thus obtained. Transparencies let into the card 
complete the advertising value by vividly displaying the name 
„Britannia Electric Fires,” and the slogan “Cheerful and 
economical.” A thermo-electric “ flasher " can be connected to the 
lamp circuit should the exhibitor desire to obtain an intermittent 
illumination effect. The whole device folds flat, and is enclosed 
in a cardboard box to facilitate dispatch. These showcards are 
offered to all electrical dealers interested in the sale of Britannia 
fires. and afford an opportunity of effectively demonstrating a 
1-kW fire with a consumption of 30 watts. 


British Industries Fair.—Following upon a visit by a 
Swiss Commission to the Birmingham Section, a number of 
nationalities were represented in a large party which inspected the 
exhibition on March 2nd. The delegates were principally officials 
of the various Departments of Trade, but a number of business 
men also attended. The countries whose delegates attended were 
the United States. Belgium, Bulgaria, Canada, Czecho-Slovakia, 
Denmark, Hol'and, Finland, France, Italy, Norway. Poland, 
Portugal, Rumania, Jugo-Slavia, Sweden, and Switzerland. The 
visitors expreased their appreciation of the Fair and the hospitality. 
extended them. A dinner. presided over by the Lord Mayor, was 
given to the delegates by the organising council. 

ERBATA.—We regret that in our description of the Birmingham 
section of the Fair, last week (p. 289). we inadvertently styled the 
Midland Supply Co. as the Midland Electric Supply Co. The G. E. C. 
" Klersite " dynamo was also referred to as a magneto in one or two 
places. This is а series-wound machine. 


Milan Sample Fair.— Under the patronage of the Italian 
Minister of Commerce, the Internat‘onal Sample Fair of Milan will 
be held from April 12th to 27th next in buildings specially con- 
structed for the purpose. The object of the Fair is to place buyers 
in direct contact with producers, The trades and goods that will 
be represented include :—Agriculture, textiles, clothing, jewellery, 
silverware, sanitary appliances, chemistry, timber, minerals, glass 
and chinaware, paper, printing, furniture, automobiles, aviation, 
cycles, electricity, building construction. hydraulics, metallurgy, 
&с. The business transactions at the Fair last year amounted to 
upwards of 1, 000.000, O00 lire, A stand with an area of about 
12 sq. metres, costs about £16. Special terms are arranged 
for several firms occupying the same stand. Ап interest- 
ing booklet in English has been issued by the Organising Com- 
mittee. copies (gratis) of which can be had at the London offices of 
the Italian State Railways, Waterloo Place, Regent Street, S. W. 1, 
where arrangements incidental to the journey to Italy (reservations 
on trains, through tickets. &c.), can be made. There is every 
indication that both British buyers and British industries will be 
well represented at this Fair. 


Low German Tender for Sheffield Plaut.—According 
to the Sheffield Daily Telegraph, Mr. 8. E. Fedden, general manager 
of the Sheffield Electric Supply Department, speaking at the 
second annual dinner of the Sheffield Section of the Junior Insti- 
tution of Engineers, on 4th inst., said that during the last few 
days he had received a German offer of а large plant which com- 
plied in every way with the requirements of the city’s supply 
department. It was offered at £40 000, and the lowest tender by 
English manufacturers for the same thing was £100,000. How 
could we possibly compete with that sort of thing? By working 
long hours at low wages the Germans were making a bold bid to 
be in the position of victors instead of vanquished. Dealing with 
the industrial situation at home, Mr. Fedden said that it presented 
a most difficult problem at present and, personally, he felt that 
there were still greater difficulties to be faced before industry 
really settled down to its normal level. Such a position could be 
restored only by everybody putting his back into work. 

" Wages in all branches of industry will have to come down.” he 
continued, and they will have to come down heavily, Тһе sooner 
we face it the better, but politicians will not face the fact, Wages 
have got to come down, and the sooner the working men reali e it 
the better. Otherwise half the population will have to emigrate.” 
Along with less wages must come less profits if the situation was 
to be saved. 

The price of coal must be brought down to half or even lower, 
and therefore there must be a big cut in miners’ wages. This 
would be followed by lower railway rates, and so on, 


Czecho-Slovakia.— Tra, the new organ for the electrical 
trade in the Czecho-Slovak Republic and East Bohemia, which has 
seen its eleventh issue, is mainly a workman's organ, but the 
highest branches are catered for, its editor being Engineer Gustav 
Meyer. It is interesting to observe that, while advocating the 
Socialist standpoint, it is empha'ic regarding the Bolshevic version 
of it. Russia.“ it says. which, after the collapse, took the first 
step to realise the beautiful Socialist idea. can offer us generally no 
good example.” Ita Socialism, apparently, is of the respectable, 
rational order, which seeks to raise the working class by 
self-education, both technical and economic. This education, it 
saye, will save them from the “ unreason of striking workmen, 
whcse action in the past has ruined rich industries, or rendered 
them useless for indefinite periods for the welfare of whole 


kingdoms, In this connection Russia offers us a sad and warning 
lesson,” 


— ———- ——-—._—. 
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Book Notices.—The “ Practical Engineer” Electrical 
Pocket-Book and Diary, 1921. (610 pp). London: The Technical 


Publishing Co., Ltd. Price, 28. cloth, 2s. 6d. bæt binding, net.— ` 


The twenty-second issus of this pocket-book has been revised 
carefully, and additions have been made in many directions. The 
action on Wireless Telephony" has been amplified to include 
thermionio valve reception, &c. New information is given on power- 
factor indicators, and the use of condensers for improving power- 
factor, The section on Patents has ala» received attention. 

“The Electrical Power Engineer.” Vol. II. No. 8. February, 
1921. Price 4d.—In this issue the editor complains of lask of 
contributors, but admirably fills the gap himself. Reporte of 
negotiations in the matter of the National Joint Board award, 
notes on the Ilford dispute, &c., occupy a large part of the 
journal. 

The Juurnal of the Röntgen Society. Vol. XVII, No. 66. 
January, 1921. (48 pp.). London: Percy Lund, Humphries & Co., 
Ltd. Price 5s. net quarterly (to non-members).—The Presidential 
Address of Dr. Robert Knor is given in full, and many important 
pe are dealt with. X-Ray Work at Schenectady,” by Dr. 
W. D. Coolidge (with discussion), and E'ectrons " (Twelfth Kelvin 
Lecture), by Sir William Bragg, K. B. E., F.R.S., also appear, as well 
as abstracts of current literature upon radiology, &c. 

“Electric Bells, Alarms and Signalling Systems.” By Н. С. 
White. Pp, 114, 76 diagrams. London: 8. Rentell & Co., Ltd. 
Prioe За. 6d. net. 

" High-Tension Switchgear.” By H. E. Poole. Pp. viii + 118; 
26 figs. London: Sir I. Pitman & Sons. Price 28. 6d. net. 


New Indiau Company.—Among the new companies con- 
nected with the supply and distribution of electricity in India is 
the Maymyo Electric Power Station, Ltd., Maymyo, Burmah capital 
500,000 rupees. 


The Revival of German Industries.— Ex-President 
Poinoar6, in the political article in the Rerue des Deur Mondes 
(February 1st), dealing with Germany's reparations, argues that 
her ability to pay lies, not ia the amonut of her actual capital, 
but in her annual productive capacity, and adduces as evidenca 
of the increase of that capacity the following illuminating 
information on the rapid recovery of German industry, furnished 
ір a public lecture by M. Georges Blondel, Professor at the Colleze 
de Franoe, who has paid several visita to Germany since the peace, 
and oorroborated by all the leading German papers. At Essen, 
Bochum, and Dortmund, the ironworks аге in full activity. Tho 
great firms of Krupp, Thyssen, Stinnes, and Mannesmann distri- 
bute dividends of 10, 15, 20, 40, and even 60 per cent. The 
Allgemeine Elektricitits Gesellschaft has just distributed 14 per 
oent., and Krupp reports net profits of Mk.69 mill. The textile 
industry is equally flourishing. The Ao!nitche Zeitung (January 7th) 
states that the mills have resumed full activity, and are distri- 
tributing dividends of 10, 15, and 18 per cant. In the chemical 
industry, the firm of Bayer, of Leverkasen, has recently paid a 
dividend of 18 par cent. On all sides are to Бе seen the same signs 
of recovery. The wood industry has been reorganised the more 
rapidly, in that Germany possesses immense foresta, 39 per cent. 
of which, in the form of domain and Crown forests, are owned 
by the State. The paper industry has пэ longer anything to 
complain of, and the Reishotz works have also paid a dividend of 
18 per cent. While the majority-of French banks dare not lock 
up any of their funds, and in many. cases are living from haud 
to mouth, the German banks realise large profits and distribute 
dividends varying from 10 to 25 per cent. The cartel system, 
which was so widespread before the war, has been re-eatablished 
in all its foroe, as the Avlnische Zeitung and (7ermania exultantly 
proclaim. To-morrow we shall see German industry rejuvenated, 
and, led by a select number of bold captains of industry, ready 
onoe more to capture the world's markets. All the better for 
Germany. This marvellous revival does credit to her spirit of 
initiative, her will, and her patriotism. We are not во ungenerous 
as to fail to do justice to these remarkable efforts. But at least 
let her cease from shouting ruin. Do not let her continue to pose 
as the insolvent debtor, and let herlay aside the disyuise of starva- 
tion and poverty.— Economic leriew, 


Registration of Contractors.—The Electrical Contractor 
says that one of the most important matters immediately before 
the Electrical Contractors Association is the question of Regis- 
tration. Every effort is being made to press this claim before the 
Government Departments which have power to initiate the 
necessary legislation. 


Prices Кейосей.— Тнк Bastian ELECTRIC Co., LTD., 
announces that, owing to the lower cost of raw material, it is 
reducing the list prices of Bastian tanks and accessories by 10 per 
cent. We understand that upwards of 200 of these tanks have 
now been installed, with satisfactory resulta. 


Scandinavian Electricians’ Union.— Berlingske Tidende 
learns from Christiania that a meeting has been held there between 
representatives of the Danish. Norwegian, and Swedish Elec- 
tricians' Unions. Important decisions were reached, the chief 
one being an agreement by which, in case of a serious dispute in 
one of the Unions, the other Unions would be bound to contribute 
pecuniary support amounting to at least Kr. 90.000 during a period 
of 12 weeks. In less important disputes assistance? is to be afforded 
according to a fixed scale. These and other agreements will have 
the effeot of combining the thres Unions into what, for practical 
purposes. wil] be one body.- Heuter'a Trads Service (Copenhagen), 


Trade-Mark Applicatlons.— Appended is a summary of 
the recent applications for British trade-marks in connection with 
the electrical industries and trades :— : 

Warner Quality (lettering and design). No. 401.788. Class 6. 
Electrical machinery. Wagner Electrical Manufacturing Co., 
6,400, Plymouth Avenue, St. Louis, U.S. A. March 12th, 1920, 

Singalvo, No. 409,749. Class 11. Electric appliances for 
curative purposes. Paul Bischofberger, 21, Central Strasse, Lucerne, 
Switzerland. November 15th, 1920. | 

W (letter in form of design). No. 407,511. Olass 18. Elec- 
trical goods. Mitchell & Co., Ltd., Endwell Works, Endwell Road, 
Brockley, 8.E. August 28th, 1920. 

G. H. B. (lettering and design). No. 410,074. Class 13. Sparking 
plugs. G. Н. Barraclough, John Street, Thornton, Bradford, Yorks. 
November 26th. 1920. 

Lecfur. No. 408,131. Class 18. Electric furnaces, electric 
rivet heaters, and electric hardening and tempering plant. Leeds 
5 Construction Co., Ltd., Charmouth Street, Leeds. October 
6th, 1920. 

Dagea. No. 409.771. Class 18. Electric heating and cooking 
apparatus. Auerlicht Gesellschaft, 11-14, Ehrenberg Straste, 
Berlin. November 13th, 1920. 

Westinghouse (lettering and design). No. 410,655. Class 13. 
Connectors for secondary batteries. Westinghouse Union Battery 
Co, Swiss Vale, Penn., U.S.A. December 16th, 1920. 


Commercial Experts to Visit Italy.—At the suggestion 
of the former British Ambassador, Sir Rennell Rodd, the Lord 
Mayor of Glasgow is arranging that between two and three hundred 
important persons from political, industrial, and commercial 
centres in Glasgow, Manchester, Liverpool, and London willshortly 
make a trio to various Italian cities, including Milan, Venice, 
Florence, Genoa, and Rome. The party is expected to arrive 
shortly. Commercial circles here welcome the visit, as it will 
enable English business experts to ascertain the situation in Italy 
for themselves, and thus initiate the strengthening of business 
relations between their country and Italy.— Reuters Trade Service 
(Rome). 


Catalogues for Venezaeia.—A commercial museum is to 
be established in connection with the Department of Commerce in 
the Ministry for Foreign Affairs of Venezuela. Tbe museum is 
intended to be а permanent exhibition of samples of both home 
and foreign products, of catalogues of foreign firms, commercial 
reviews, &с, and а free information service with rezard to these 
matters will ba maintained. The Director of the Department of 
Commerce has informed Н.М. Vice-Consul that Uaited Kingdom 
samples, catalogues, in fact, anything that will help £o promote 
trade between the two countries, will b» gladly received, and should 
bs addressed as follows :—Senor Director, Direccion de Politioa 
Commercial, Ministerio de Relaciones Exteriores, Oaraoas, 
Venezuela, 


Underground Efficlency.— In pursuance of the sixth 
series of Staff ЕВ зіепсу Meetings organised by the Underground 
Companies, the fifth meeting was held at the L.G.O.C. Training 
Sshool at Chelsea. It was attended by upwards of 300 members of 
the Administrative and Control Staff. A paper on Lifts and 
Escalators” was read by Mr. W. S. Graff Baker, electrical asistant 
to the mechanical engineer of the Underground Railways, and was 
followed by a general discussion. The importance of the subject is 
emphasi-ed by the fact that nearly 1, O00, CO0 passengers are carried 
by the Underground lifts and escalators every week-day.— Jsling'on: 
Ga ette, 


Social Events.— The members of the Victoria Work; 
Athletic Club (Messrs. Johnson & Phillips, Ltd., Charlton, S.E) 
held their annual dinner on Saturday, oth inst., in the club-rooms 
attached to the works. The chair was occupied by the president, 
Mr. H. J. Sheppard, genera! manager of the firm, supported by the 
vice-presidents (departmental managers). After dinner the usual 
toasts were given, with a concert following, the artistes all being 
members of the club and firm. 


German Electric Comparles in Swecen.— The Sic m2ns- 
Schuckert Co. and the Allgemeine Elektricitits Gesellschaft have 
formed a new company at Stockholm for the purpose of manu- 
facturing and telling incandescent lamps and electric apparatus. 
The minimum shave capital is fixed at Kr. 250,000.— /teuter's Trade 
Serrice (Stockholm). 


For Sale.— By direction of the Disposal Board, Mr. 
H. D. Phillips will sell by auction on March 22nd, 23rd, and 24th. 
at the Royal Hotel, Bristol, shipyard plant, cranes, machine tools, 
electric generators, motors, cable, &., lying at Beachley, Portishead 
and Portbury, and Frampton gravel pits. Mr. G. Tinsley will sell 
by auction on April 13th and 14th, at the South Careton Aero- 
drom», L'/nes, huts, hangars, and machinery, including the 
contents of the power station, also surplus materials, fixtures, &c. 

Messrs. A. T. X E. A. Crow will offer by auction on April 7th. at 
Lemington, near Newcastle-on-Tyne, a quantity of electrical plant, 
motora, machine tools, &o., lying at depots in the Newcastle district. 

Peterborough Corporation Electricity Department invites offers 
for one 240-k W d.c. generating at, one 120-k W ditto with one spare 
armature, various pipes, valves, &c. 

Accrington Corporation Electricity Department has for disposal 
a surface condensing plant, by Ashton, Frost X Co., complete with 
pumps, oil separator, &o. 

Winchester Corporation invites offers for two 230-kW generating 
sets. For full particulars, see опг advertisement pages to-day, 
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Art in Illumination. — There is increasing evidence that 
the enormous possibilities of lighting as a means of beautifying a 
building, as well as serving its primary object, are being realised 
more and more. People are not satisfied nowadays with a plain 
lamp and reflector which clash with their surroundings, but seek 
to find a means of illumination which, while efficient, falla in 
with the general schema of things. In these circumstarces a 
collection of such means becomes of more than ordinary interest. 
Mess3rs. ALBERT LEE & Co., LTD., 8 and 9, New Zealand Avenue, 
E. O. 1, have recently instituted a display of thia nature. Behind a 
rather unpretentious exterior they have amassed an exhibition of 
all kinds of lighting fittinga showing excellent taste and variety. 
The show-room is of ample size, and is not over-crowded in spite 
of the multitulinous nature of the display. From the ceiling are 
suspended many types of bowl fittings in alabaster, carved " rotten- 
stone and glass of all kinds, including some examples of pressed 
glass, which is a wonderful imitation of alabaster with a moon- 
stone" effect, There are lanterns of all periods, and the old brass 


and ironwork is very true to type. The cut-glass bowls, of which, 


there are numerous examples, are of. very fine workmanship, and 
the same may be said of the painted coloured bowls. Wall fittings 
have their place in the showroom, and are tastefully arranged 
with a view to correct display. A secret light shown consists 
of an elliptical alabaster bowl with an oxidiscd silver rim, and 
gives a beautifully soft light. This is suitable for installing in the 
nooke usually found in houses of the Tudor or Elizabethan periods. 
Many kinds of glass shades for wall brackets are showa, including 
flambeaux, oandslabra, and tinted and painted glassware. Some 
excellent examples of Japanese silk shades for lamp standards are 
exhibited, as well as standards in various woods and metal finishes. 
Floor standards, Tudor, Jacobean, Sheraton, &c., appear, and 
"outleta" are provided at intervals in the floor for plugging into 
to demonstrate these. There are “outlets” all over the place, 
making demonstration a very simple matter. The lights are wired 
in amall groups, and the switching arrangements provide for the 
switching off of a group from the next switch plate in progress 
round the room, so that it is unnecessary to run back and awitch 
off each time a new group is reached. The furniture is in harmony 
with the spirit of the display, the amaller exhibits being mounted 
on antique dark oak or mahogany tables. Tune display is, without 


doubt, worthy of a visit from those interested in the art of 
illumination. 


Scottish Electricians’ Strikes.—In many parts of Scot- 
land electricias8 have come out on strike over a wages dispute, the 
National Conference in Edinburgh, on March 4th, having failed to 
reach a settlement. The employers are reducing the wages by 3d. 
an hour, making the wages 28. an hour. In Aberdeen the position 
ia complicated by the Union's action in bringing apprentices out, and 
it ia stated the employers are to raise the question of the legality of 
this action. Public lighting is not affected, nor are shipyards or 
engineering works. 


E.T.U. Conference.ä— The Electrical Trades Union will 
hold its annual conference in Black pool during Whit-week. 


Electrical Exhibitions, — Under the auspices of the 
municipal authorities, an electrical exhibition is to be held in the 
Town Hall, Aylesbury, from March 21st to 21th. Practical demon- 
strations of electrical cooking. heating, washing and cleaning will 
be carried out, and electric-lighting sets, electric vehicles and small 
farm plants will ba shown in operation. Lectures upon electricity 
in the ho ne and applied to agricaltu-e are being arranged. 

The municipality of Hereford is also contemplating the arrange- 
ment of а display of electrical apparatus, with ап electrieal 
сае, &o. 

The Lyons Fair.—AÀt the Lyons Fair, which opened 
on Maroh lst, Great Britain heads the foreign representation with 
115 stands. More than 60 firms are grouped by the Federation 
of British Industries. Thé Federation is giving a daily kinema 


thow in which many British products are seen in process of manu- 
fasture.— Daily Mail. i 


The Fall in Metais and Australian Production. — 
Owing to the fall in the price of metals, the Queensland Govern- 
ment is closing down the Chillagos silver, lead, and copper 


smelting works. Fifteen hundred employés are affected.— 
The Times. 


New Italian Companies,— There has been formed at 
Borgosesia the Società Idroelletrica dell'Artogna with a capital of 
3,000,000 lire, for the development of the hydro-electric industry. 

The Società Imp‘anto Elettrico has been embodied at Cagliari, 
with а capital of 300,000 lire, and offices at Sanluri. 

The Stabilimento Italiano Lavorazione Hiettrica Serramenti 
M. Bassi Janovitz has been estab:i-hed at Gorizia with a capital of 
200.000 lire. 

There has been constituted at Milan (Via Monte Napoleoni 39) 
the Società Italiana per l'Aczumulsz:one Termoelettrica Т.Е A. for 
the manufactu:e of economical electric cooking apparatus, Capital, 
5,000,000 lire. 

The Imprese Forniture Elettriche Ing. Beretta has been launched 
at Milan (Via Meravigli 7) for the manufacture of electrical 
machinery, with a capital of 3C0,000 lire. 

The Socie'à Elettrotecnica Ing. F.G. Pistorelli e Ca has been 
embodied at Padua for the construction and equipment of central 
stations. Capital, 400.000 lire. 

At Varese haa been formed, as a company, the Industria, Com- 
mercio, Applicazioni Termiche Elettriche, with a capital of 
5,000,000 lire, for the equipment and carrying out of electro- 
thermic installations. 


LIGHTING AND POWER NOTES. 


Aldenham.— House Licutina.—The Watford Rural 
District Council has arranged to extend the lighting mains to supply 


electricity to houses at Aldenham, and to connect at the rate of £4 
per house. 


Australia, —Sypnzy (N.S.W.).—A keen controversy is 
taking place in Sydney as to whether a new turbo-alternator, 
required in connection with an extension of the city’s electricity 
service, should be manufactured locally or imported from the 
United States. It has been shown that the Cockatoo works can 
manufacture the boilers and the turbine, and that they may possibly 
be able to make the greater part of the generator. The boilers 
made there for H.M.A.S. Brisbane, and other warships, are said to 
be of a similar type to those required by the City Council. The 
turbines made and installed in the ships were also much the same 
as the Council requires. Meanwhile the contract is in abeyance.— 
Reu'er's Trade Service (Melbourne). | 

The Municipal Council has decided that it is inadvisable for the 
electrical engineer to join а conference of representatives of Govern- 
ment authorities and other suppliers of electricity to consider 
what form legislation should take to provide for the control of 
wholesale bulk power development and tranamission within the State. 


Bentley (Vorks.).— Housk Licutme.—The Doncaster 
Electricity Committee. &fter considering correspondence with the 
Bentley-with-Arksey Urban Council, has recommended (1) :—That 
the Corporation undertake to supply electricity to the proposed hous s 
at Arksey Lane at () a fixed rental of 1s. 3d. per week per house, 
plus 2d. for each unit metered ; (b) that the charges in respect of 
the Victoria Road site be revised to correspond with the above 
mentioned terms; and (2) that in the event of accep'ance, appli- 
cation be made for sanction to borrow £6,205 for the provision of 


high- and low-pressure mains and transformer equipment for these 
purposes, | 


Bexhil].— Skcoxp-HAN D PLANT. — The Council has 
ascertained from the Electricity Commissioners that the shortage 
of electrisity cannot be met for several years by the Government 
scheme or the Hastings scheme for bulk supply. It being, there- 
fore, incumbent on the Council to provide the required generating 
plant, it was resolved to purchase a second-hand 500- КҮ Belliss- 
Dick, Kerr generating set from the Accrington Corporation for the 


sum of £3,800, The Council is advised that the plant should’ be 
good for at least 10 years. | DI QN 


Bideford (Devon) .— El. ROTRIOITT SuPPLY.—The Town 
Council has signed an agreement with Mr. S. L. Каі, of Barn. 
staple, for a supply of electricity for the town. 


Birmingham.—Paor:t on USDERTAKING.—In the period 
April Ist to December 31st, 1920, the Birmingham electric supply 
department made a profit of £39,500. Of that surplus, £32,500 
was realised during the December quarter, when local trade was 
fairly active; the six spring and summer months, with the com- 
paratively small and broken load, realised but £7,000 profit. It 
was reported that since the New Year there had been a great falling- 
off in the consumption of electricity, due, of course, to trade depres- 
sion, and. in view of present conditions, the Committee decided 
that it would be unwise to make any contribution to the relief of 


the rates, and the credit would be carried forward.— Birmingham 
Post. 


: Blackburn.—PRoPosED Sus-StaTion.—A Committee cf 
the Town Council is inquiring into the question of erecting an 
electricity sub-station at Brownhill in connection with the 
generating station at Whitebirk, now approaching completion. 
DisPOSAL OF OLD PLaANT.—The Electricity Committee has 
authorised the electrical engineer to dispose of the older plant at 
Jubilee Street station, when no longer required. ; 


Blackpool.—SmokEe Nursance.—At a meeting of the 
Town Council, complaints were made that soot from the electricity 
works was driving visitors away from the town. An undertaking 
was given that the nuisance would be abated. 


Bolton.— Visit oF IssPECTION.— The Electricity Com- 
mittee has authorised the chairman and the electrical engineer to 
visit the works of the Escher, Wyss Co. for the purpose of 
witnessing the testing of the 12,000-kW turbine that ia being 
manufactured for the Corporation. 


Bradford. — ELECTRIOITY Works ALTERATIONS. — 
Expenditure approved by the Corporation Advisory and Co-ordina- 
tion Sub-Committee, covering a total for all Committees of £54,922, 
аз а charge on capital account and revenue expenditure of £8,227, 
includes £19,557 for ateel- work for alterations at the Bolton Road 
electricity works. з 


Bralntree.— ELECTRICITY SuprLy.—The Urban District 
Council has signed an agreement with the East Anglian Elec- 
tricity Co. for a public supply of electricity on the overhead 
aystem, at lid. per unit for lighting and 4d. for heat ng, less 1d. 
for cash. 


Burton-on-Trent.—ExTENSION SCHEME.— The (таз and 
Electricity Commíttee recommends the Corporation to approve а 
scheme for the extension of the electricity works, with a view 2 
supplying the South Derbyshire district, subject to the Ica о 
the Electricity Commissioners and the ability of the Finance 
Committee to raise the necessary funds, 
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Camada.—CENTRAL SrATIONS.— Some interesting facta 
are contained in the part of the Census of Industry, 1918, dealing 
with central stations in Canada. The enormous preponderance of 
water power stations is clearly shown. The hydro-electric stations 
іа the Dominion represent 91'4 per cent. of the total, and develop 
1,632 191 h. p. Steam stations constitute 7'9 per cent., and gas and 
oil stations '7 per cent., the total development being 1,811,114 h.p., 
or ‘209 h.p. per head of population. The number of separate 
undeitakings is 795, of which 418 are municipally owned; 515 of 
the undertakings are generating, and the remainder distributing. 
The total amount of capital sunk in the industry is given as 
$101,942,402. The number of persons engaged in central station 
and allied work is 9,696, representing an annual wage bill of 
310.354.242. The revenue from the sale of power reaches a total 
of $53,549,133. The majority of the stations have capacities of 
less than 200 kVA—the actual number being 281. The rest of the 
stations are classified as follows :—200-500 kVA, 80; BCO- 
1000 kVA, 47; 1,000-2,000 kVA, 26; 2,000-5,00) kVA, 41; 
5,000 kVA and over, 37, 


Chile. — Hypro-Evecratc DEVELOPMENTS. — Vast 
natural water-power resources in the central provinces of Chile 
are to be used for generating electricity for Santiago, Valparaiso, 
and neighbouring cities and towns. A company, capitalised at 
$3 250,000, bas been formed for the purpose and work has already 
been atarted on a hydro-electric plant on the Colorado River, near 
Santiago, where it is expected 18,000 h.p. can be developed. The 
project is backed largely by Chilean capital. The motive for the 
promotion of tbe company was the need of more power by 
both the Valparaiso and Santiago tramways and by mining and 
industrial enterprises. Until recently no water-power concessions 
in Chile were granted by the President of the Republic for more 
than 35 years, but the latest concessions are said to be perpetual.— 
Reuter's Trade Service (Santiago). 


Continental. — Hol LAND. — In a recent issue the 
Nieuwe Rotterdamsche Courant states that, in accordance with 
the conditions of the contract for the supply of electricity to 
Stolwijk, Bergambacht, and Ammerstol by the municipality of 
Gouda, the latter has been requested to replace "m underground 
cables the aerial network which is used at present. The costs have 
been estimated at 83,000 gulden, to which 7,000 gulden is to 
be added for а telephone cable of 14 km. 


ITALY.—The ambitious scheme of the Provincial Administration 
of Udine to extract the waters of the River Tagliamento and 
divert them into the Lake of Cavasso, in connection with a large 
hydro-electric station to be built there, has already passed the 
official scrutiny, and leave to begin the works is likely to be issued 
shortly. Equally favourable reception has also been accorded to 
the request for a concession of the waters of tbe Rivers Lumieci 
and Degano. 

A concession has been granted to the Società per le Forze Idrau- 
liche della Silal to construct and utilise three reservoirs to be built 
on the upper courses of the Rivera Neto, Arvo, and Appollino, in 
the province of Cosenza, for the generation of electricity and for 
irrigation purposes. The power to be yielded by these plants is 
estimated at over 160,000 h. p., and the Government reserves the 
right to acquire enerzy at cost price for public purposes, and 
stipulates that within а year after the starting of the first central 
station, power to the extent of one-third of its output, and not 
less than 5.000 kW, is to be supplied to work the Calabro-Lucana 
railway. The oonstruction and equipment of the reservoir with 
the necessary piping, &c., will represent а large engineering under- 
taking. The contents of the Arvo and Appollino reservoirs 
alone are estimated at 210,000,000 cb. metres The equip- 
ment of the Appollino station will comprise seven generators of 
12,500 h p. each, reserve included, with exciters coupied, the machine 
hall having floor dimensions of 54 x 21 metres. The equipment 
of the Neto station will consist of eight generators of 14,700 h. p. 
each, including the reserve, and three 500-h.p. exciters, the machine 
hall having floor dimensions of 64 x 17 metres, The electric energy 
which these large undertakings will supply, when comp'eted, is 
ex pected to benefit not only the province of Calabria, but the whole 
of southern Italy. 


LUXEMBOURG.—A general strike has been declared. All the 
factories in the mining diatrict are &t & standstill, and have been 
occupied by the military. The town of Luxembourg is without 
light. It is feared that the strike may extend to the railways,— 
Reuter's Trade Service (Luxembourg, March 3rd). 


FINLAND.—A Committee appointed by the Government has 
reported in favour of a vote of credit of 10˙5 millions of marks for 
the purpose of harnessing State waterfalls and the purchase of 
new falls. According to tbe present proposals, work is to begin 
at Imatra and Linnankoski, which are to be joined, and power 
generated from one station. During the present year certain 
ex propriations are to be made for Linnankoski, and a temporary 
power station erected at Imatra.—7i mes Trade Supplement, 


BeLaium.—Owing to the increasing demand for electricity for 
lighting and power purposes, the Société d'Electricité de Г Escaut, 
of Antwerp, is enlarging the capacity of its generating sta ion at 
Merzem to 33,000 kW. The company has recently secured the 
concession for the supply of electricity to 13 more communes, 
inoluding the town of Lierre, and is in negotiation with reference 
to a number of others. 

Bosnia —The Jugoslav Government has granted a concession for 
the establishment of a big electric central station in Bosnia. The 
station will be worked by the water of the Kovalschevo Polje, 


which will be led by a 10-km. channel to Trioana, where a fall of 
25 5 be arranged. It is estimated that 30,000 h. p. will 
obtained. 


Darwen.— Loan.—The Town Council has applied to the 
Electricity Commissioners for sanction to borrow £1,524 to extend 
electricity mains. The Council has approved the agreement for the 
supply by Blackburn Corporation of electricity in bulk to Darwen. 
The laying of mains has already been undertaken. 


Dewsbury.—Bunk SuPPLv.— Having entered into an 
agreement to buy electricity in bulk from the Yorkshire Electrio 
Power Co., at а cost of £3,000 per year, the ео department 
has installed new rotary converter plant to deal with this supply. 
The payment to the company is guaranteed for three years, irre- 
spective of whether а supply is taken or not. The new plant, 
which has со: £7,000, comprises а sub-station, two transformers, 
two alternating-current rotary starting panels, two rotaries, and 
a direct-current switchboard. The plant will reduce the voltage 
of the supply from 10,000 to 450. 


Dover.—Mains EXTENSITIONS.— The Town Council has 
received sanction to a loan of £6,165 for mains. The mains are to 
be extended to St. Margaret's, at a cost of £4,000, to supply the 
village and the South Foreland lighthouse, and the authorities are 
asked to pay 104d. per unit for the lighthouse supply of 1,500 units 
per annum. 


Dublin.—W ATER-POWER INVESTIGATIONS.—A report of 
the Electricity Supply Committee to the Corporation states that 
recent investigations have definitely established that the River 
Liffey, if properly utilised, is probably capable of supplying all the 
present power requirements of Dublin and district. and that the 
power passing to waste in the river averages 10,000 h.p. if spread 
uniformly over the 8,700 hours of the year. The Committee 
expresses the opinion that an eminent water-power engineer shoald 
be secured, at a fee not exceeding £1,000, to report fully on the 
possibilities. 

EXTENDED “ CURFEW " ORDER.—Military regulations extending 
the curfew to 9 (instead of 10) p.m., have not interfered with the 
public electrio lighting, but early closing of shops—sucb as 
licensed premises —theatres, kinemas, and of the chief poat-offloes 
where counter-work is done, and the early retirement of private 
consumers, must necessarily have a serious effect on the consump- 
tion. Some important industries using electricity have abandoned 
nightwork altogether. 


Dundee.—THE GRAMPIAN SCHEME.— Asked if it was 
not possible that the Town Council might get some share in the 
management of the company in the event of the Town Council 
taking power in bulk, Sir Henry Babington Smith (chairman of 
the Hydro-Electric Development Co.) said the company would 
welcome representation from Dundee if Dundee would contribute а 
share of the capital and take a share of the profits. They might 
participate in the provision of or provide the transmission line for 
carrying the power to Dundee. 

Report oN Loca ERICHT SCHEME.—The Corporation has 
received & report from Prof. Gibson, Manchester, and Major 
Richardeon, the Corporation engineer, on methods for adding to 
the city's electricity supply, particularly by water power. Atten- 
tion is called to the increasing demands upon the existing steam 
station, and thetwo practical ways in which hydro-electricity may 
be obtained, by developing the Ericht-Tummel scheme, or a 
part of it, or by purchase from the suggested Grampian E'ectricity 
Supply Co. If purchase from the company were decided upon, a 
definite contract would have to be entered into for supply at a lower 
price than that at which the city could produce it, and an adequate 
supply must be guaranteed. Failing this, the Corporation should oon- 
sider developing the Ericht portion of the scheme alone, and this could 
be done for an approximate capital expenditure of £1,100,000. If 
this were worked in conjunction with the present ateam station апа 
the extensions proposed, the- tctal supply would be at least 110 
million units per annum, or fully four times the present output. 
The average cost would then be approximately 0'61d. per unit. 


East Ham. — EsrixATED Dericit. — The borough 
treasurer has submitted а report to the Lighting Committee, upon 
the approximate position of the electricity undertaking foc the 
nine months ended December 3lst, 1920, showing an estimated 
net deficiency for the period of £11,780, which is accounted for by 
increases of war bonus, сові of coal, &с. 


Electricity Districts, —W езт RIDING (AIRE AND CALDER) 
District INQUIRY.— In pursuance of the provisional determination 
by the Electricity Commissioners of the above-named district. they 
give notice that they will hold а local inquiry in the Civil Court, 
Town Hall, Leeds, on Tuesday, April 12ta, 1921, at 10.30 a.m. and 
following days with referenoe to the area to be included in the 
proposed district, and the objections and representations which 
have been made, and to consider schemes which|have been submitted 
by (а) the Corporation of Leeds; (b) a conference of West Riding 
local authorities; and (c) certain proposals by the Lorksh re 
Electric Power Co, for effecting an improvement of the existing 
organisation for the supply of elestricity in the said district. 

Copies of the respective schemes and proposala may be obtained 
from (a) Sir Robert Fox, Town Clerk, 11, Park Square, Le:ds, at а 
cost of fs. each; (5) Mr. N. J. Fleming. solicitor to the Conferenoe 
of West R.ding Authorities, Town Clerk's Offioe, Bradford, at a 
cost of 58. each; and (c) the Secretary, the Yorkshire Electrio 
Power Co., Wellington Road, Dewsbury, at а cost of 28. 6d. eash. 
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Oopies of technical particulars in support of the said schemes and 
pro в can also be obtained at a reasonable charge on application 
at addresses stated prior to the date of the inquiry. 

PROPOSED GENERATING STATION AT FERRYBBIDGE.—The Com- 
missioners give further notice that they will at the same time 
inquire into an application made by the Yorkshire Electric Power 
Oo. for the consent of the Commissioners under Sec. 11 of the 
Electricity (Supply) Act, 1919, to the establishment by the company 
of a new gen station ab Ferrybridge. 

LoNDoN AND Номе OoUNTIES.—AÀt a special meeting held on 
Tuesday, the Conference of local authorities owning electricity 
undertakings in Greater London, had before it a draft adminis- 
trative scheme and also a proposed technical scheme. The 
Electricity Commissioners have fixed March 318 for the deposit of, 
and June 7th (provisionally) for the inquiry into, schemes for this 
area, 

The engineering proposals have been drawn up for the con- 

ference by Mr. C. H. Wordingham, in conjunction with Mr. J. H. 
Rider, representing the London County Council, and Sir A. B. W. 
Kennedy and Mr. G. W. Partridge, representing nine of the 
principal supply companies within the area. Sir Philip Dawson 
also co-operated with regard to railway electrification and power 
demands, In preference to shutting down all existing local 
stations and taking the supply from new capital power stations 
erected-on suitable sites, the committee recommends the retention 
and development of certain existing stations, the remainder being 
gradually shut down and new capital stations being established as 
required. It pointe out the improbability of any capital station 
being erected and made fully ready for work before the winter of 
1926, and it proposes a scheme in two stages. 
In the first stage 34 existing stations would be progressively 
shut down and supplied in bulk by means of interconnecting cables 
from the remainder. In the meantime the erection of four new 
capital stations would be started, three on the north side of the 
Thames, and one on the south side, on sites (three to the east of 
Blackwall Tunnel and one up-river). 

As these stations became ready for work, the second stage would 
be reached, and 26 of the remaining stations would be progreasively 
closed. Of the remaining 17 atations in the area two would be 
reconstructed and considerably enlarged to act as capital stations, 
seveu would be permanently retained to act as auxiliary generating 
atations in conjunction with the new capital stations, and the 
remainiog eight, near the outskirts of the area, would have to be 
kept at work for а considerable period to serve the local demands, 
until it became commercially prasticable to extend the transmission 
mains to their neighbourhood. 

The installed capacities of the capital stations would vary, in the 
first instance, batween 70,000 and 200,000 kW, mostly in sets of 
35,009 kW. Several of the sites would permit of much larger 
atations if required. The estimated capital expenditure by the 
Joint Electricity Authority for the firat stage ending 1925-6 is 
#13,050,000, including the first portions of the capital stations 
with an installed capacity of 200,000 kW, and for the second stage 
ending 1930-31 at £30,750,000, including an installed oapacity of 
875,000 kW in the capital stations. These figures do not include 
the cost of acquiring existing generating stations or existing inter- 
connecting mains.— Гле Timas, 


Ellesmere Port.—ELecrric LiGHTING ORDER.—The 
Council has been informed by the Electricity Commissioners, in 
connection with the Ellesmere Port and Whitby Electric Lighting 
Order, 1913, that in the event of an order being made authorising 
the Mersey Power Co. to supply electricity to the Wolverhampton 
Corrugated Iron Co., the order would contain the usual clause 
empowering the Council to take over the supply when it was able 
to give а supply to those premises; and with regard to the 
question of further time being required for carrying out the works 
under the Council's order, it was open to the Council to apply to 
the Ministry of Transport to postpone further consideration of the 
question of revoking the order beyond March 318 next. 


Glasgow. — Inspection оғ LONDON LIGHTING. — 
According to The Times, the Corporation is sending a deputation 
to London to investigate the newest systems of street lighting. 


Glossop.— PUBLIO Ілантгча CoxTRACT.—The Town 


Council has accepted the tender of the Urban Electric Supply Co. 
for public lighting for a year. 


Gramplan Electricity Scheme.—ComMMITTEE’sS INVESTI- 
GATIONS.—The Perthshire Highland District Committee is asking 
the Highland Railway Co. to authorise the latter's engineer, Mr. 
Newlands, to go into the engineering proposals for the Grampian 
electricity scheme, particularly as to the sufficiency of the proposed 
dams at Loch Ericht. The Duke of Atholl says that certain 
stipulations as to the price at which electricity would be supplied to 
the district from Blair Atholl to Perth had been considered, but 
the distribution would require to be done by a private company or 
other combination as the promoters would only supply in bulk. 
The County Council is continuing negotiations with the promoters. 


Guiseley and Yeadon (Yorks.).— ELECTRICITY SUPPLY. 
—The Electrical Distribution of Yorkshire, Ltd., has received a 
special draft order from the Electricity Commissioners, under 
which it is intended to lay mains for the general supply of electricity 
within the urban districts of Guiseley and Yeadon within a period 
of two years after the commencement of operation of the order. 


Hereford.—ExTEnsion or SuPPLY.—The Town Council 
has entered into negotiations with a view to supplying electricity 


to ooal.owners of the Forest of Dean, and numerous parishes 
en route will be supplied. А loan of £34,000 for the erection of a 
line to Ross and Lydbcook is to be applied for. 


Indla.— ELROrRIOrrr IN THE PUNJAB.— А scheme, 
involving an estimated expenditure of about one crore of rupees, 
has been initiated by the Panjab Hydro-Electric and Industries 
Association of Delhi. The Association proposes to develop eleo- 
trical power on four canal falls, and to connect them electrically 
so that power will always be available when any canal is closed.— 
Reuter's Trade Service (Bombay). 


Kirkburton (Yorks,).—ELrctriciry SuPPLY.—When а 
letter was submitted to the District Council last week, from the 
Electrical Distribution of Yorkshire, Ltd., intimating ite intention to 
apply for an order empowering the company to supply electricity 
within the district, and asking for approval, it was stated that the 
Council, at а previous meeting, had already agreed to support the 
application of the Huddersfield Corporation to supply the district. 


Liverpool, — Extensions. — The Tramway, Electric 
Power, and Lighting Committee has approved of the extension of 
the l.p. mains from the statio sub-station in Charles Street to the 
Liverpool Head Post Office, at an estimated cost of £2,083, and 
switchgear in connection therewith, at a cost of £150. 


London.—BETHNAL GREEN.—The Electricity Committee 
reporta that the purchase of the Oval Chapel is about to be com- 
pleted, and it has acoordingly considered plans prepared by the 
borouzh engineer for the coaversion of the building into an elec- 
tricity sub-station. The borough engineer estimates the total cost 
of the works, including the cost of a travelling orane, to be £3,100. 

ISLINGTON.—The Lighting Committee has presented a report 
which the borough treasurer has prepared upon the financial 
position of the electricity undertaking. This shows the capital 
expenditure to December 31st, 1920 (£627,966), the amount of 
loans paid off (£209,196), the amount of loans outstanding 
(£497,718), the amount of interest paid (£287,897), and the total 
commitments, including the above-mentioned capital expenditure 
(£836,048). The borough treasurer has dealt with the alleged 
over-capitalisation of the undertaking, and the Committee agrees 
with the conclusions at which he has arrived, viz., that the basis of 
capital cost per kilowatt shows that the undertaking is not over- 
capitalised, and that a comparison of the prices charged by Islington 
with those charged elsewhere supports this view. In the ciroum- 
stanoes, the Committee does not consider there is any necessity for 
the Council to appoint a Special Committee, as was proposed. 


Macclesfield. — PRoPosED PRICE INCREASE. — The 
Electricity Co. has signified ita intention of applying for permis- 
sion to increase its charges from 8d. to 18. per unit. The Town 
Council is opposing the application, and calling upon the Ministry 
of Transport to hold a local inqiry into all the ciroumstances. 


Middleton.—Loaw.—The Town Council has decided to 
apply to the Electricity Commissioners for sanction to borrow 
£46,000 to defray the cost of laying a cable and effecting sub- 
station alterations to enable an increased bulk supply of electricity 
to be given by the Manchester Corporation. 


Newark.—Proposep ELECTRICITY SOHEME.—Following 
upon a report by Mr. C. H. Wordingham, C. B. E., and a canvass of 
the inhabitants, it has been decided that the probable demand 
justifies the application for a provisional order. At a meeting of 
the Council the Mayor was asked if the possession of an order 
committed the Council to a scheme. The Mayor replied that 
during the past 20 years the Council had had two orders which 
they had not acted upon. 


New Zealand.— LAKE COLERIDdE.— It is hoped that the 
third pipe line will be completed by June next. By that time it is 
expected that the fifth generator, with a capacity of 3,000 kW, will 
have been installed, ready for use. When this generator is installed 
the capacity of the Lake Coleridge power house will be brought up 
to9,000 k. W. The sixth generator, which will provide an additional 
3,000 kW has been ordered. Specifications are ready for the fourth 
pipe line, but a contract has not yet been let. With the installa- 
tion of the sixth generator and the fourth pipe line the total 
capacity will be brought up to 12,000 kW, the total aimed at when 
the scheme was originally formulated. It is noteworthy, as indi- 
cating how keen the demand is for electrical energy, that if the 
Lake Coleridge power house was at present capable of generating 
12,000 kW, it would just about meet the total demands for North 
Canterbury. The works connected with the diversion of the 
Harper River into Lake Coleridge are progressing satisfactorily, 
and by May the waters of the Harper should be flowing into the 
lake in time to assist in keeping up the winter load.—Auckland 
Weekly News. | 

HoRAHORA-AUCKLAND TRANSMISSION LINE.—The construction 
of a high-pressure line, at a cost of £150,000, from Horahora to 
Auckland, has been approved by the Cabinet. Asked when it was 
proposed that this work should be proceeded with, the Minister for 
Publio Works, the Hon. J. G. Coates, said he hoped that arrange- 
ments would be made for a start at the earliest possible moment. 
The whole question was contingent upon the Department being 
able satisfactorily to dispose of approximately 2,000 h.p. of elec- 
tricity. When that had been arranged, he had authority to sanction 
the construction of the transmission line to Auckland. Reuter 4 
Trade Service (Melbourne). 
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NEWCASTLE (N.8.W.).—Newcastle (N.8.W.) has been advanced 
the sum of £50,000 by the Commonwealth Bank of Australia for 
the purpo ie of installing an electrical plant. It is stated that 
exolusive of the demand for bulk power, there are 2,500 house- 
holders who would avail themaelves of the opportunity of using 
electric light.— Heuter' Trade S:rrice (Melbourne). 


Tasmania.— LaAUNCESTON.— The report of the city 
electrical engineer upon the electricity undertaking for the year 
ended June 30th last, records & total income of £40,817, and 
working expenses, &0., amounting to £26,963, leaving a gross 
profit of £13,884. This was distributed as follows :—Interest on 
loans, £9,204 ; sinking fund, £1,922; general account, £2,000; 
reserve fund, £758. The last two items represent the net profit, 
and compare with £2,010 in the previous year. During the year 
the connected load was increased by about 600 kW to 6,815 kW, 
while the maximum load reached 1,790 kW; the total plant 
capacity is 1,537 kW, including reserve. 


.Torquay.—Nxw . Sration.—The question of a new 
electricity generating station was further discussed by Torquay 
Town Council on March lst. Some of the members of the 
responsible Committee, becoming alarmed at the financial position 
of the authority, and the impossibility of securing a loan under 
64 or 61 per cent., carried a proposition that the matter should be 
delayed. The Council decided to secure expert opinion on the 
question of installing a new boiler. 


Tynemouth. VEAR'S WorkING.—The annual report of 
the borough electrical engineer (Mr. C. Turnbull) for the past 
year, just issued, states that the units sold were 5,811,884, and the 
receipts £34,851, compared with 6,027,069 units, and £27,248, in 
1919. The apparent loss upon the year was £293, compared with 
a profit of £224 for the preceding year; but the department spent 
out of revenue on mains, £605, and on meters, £576, ко that the 
profit on the years working was actually £888. The costa per 
unit sold (excluding three-phase, not sold through Corporation 
mains) were :—Generation. including bulk supply and wages, 
0°743d.; distribution, 0:125d. ; management and establishment 
expenses, 0 300d.; rates and taxes, Oldid.; interest on lo ms, 
0'216d. ; sinking fund and redemption, 0°418d. ; capital expendi- 
ture out of revenue, 0°113d.; total, 20594, The question of 
increasing the charges had been considered, but the Committee 
felt that it was desirable to keep them aa low ав possible, во that 
consumers would get the benefit, Even with the increased rates 
the charges were stil far below those ruling in the majority of 
towns, The engineer notes that the output equals a yearly sale of 
90'6 units per inhabitant. 


United States.—DEv&LoPMENT OF NIAGARA FALLS.— 
The development of Niagara Falls water power as a national asset 
on a gigantic plan that would assign all water-power privileges to 
one individual or corporation, thus eliminating grants to various 
smaller interests, is urged in various recommendations now before 
the Federal Power Commission. Although agreeing generally that 
a comprehensive system of development should be adopted, the 
recommendations vary greatly as to the nature of the development. 
In approving any grants, the members of the present Commission, 
Mesers. Baker, Payne, and Meredith, are inclined to anticipate 
development of methods in the near future that will permit the 
economical transport of power to points 500 miles or more from 
the Falls. Experts have told the Commission that the single 
assignment plan should include assignment of water-power 
privileges below the Falls as well as those above. Plans to combine 
the several hundred thousand horse-power taken from the Gorge 
with the millions taken from above the Falls into one project 
were presented. The plans range from tunnelling under Goat 
Island, which hangs on the precipice between the American and 
Canadian Falls, to digging a power and ship canal from Lake Erie 
to Lake Oatario. Proponents of eome of the schemes claim that 
the Government could tax such development to the extent of half 
a million dollars a year, and still give much cheaper power than at 
present. and leave a profit for the corporation on the investment. 
Mr. Baker, chairman of the Commission, has announced that no 
privileges anticipating future amendments to the existing water 
diversion treaty with Canada will be considered by the present 
Commission. Experts inform the Commission that 13,000 cb. ft. 
additional tO the 20,000 now diverted on the American side could 
be taken from the Niagara River without marring the scenic 
beauty of the Falls.—Reuter's Trade Service (Washington). 


Wallasey.— PRICE IncREASE.—The Wallasey Electricity 
Committee recommends the Council to increase the charges for elec- 
trical energy by 41. per unit for lighting, and by 11. per unit for 
power and heating. 


Walton-on-Thames.— PRICE INCREASE APPROVED.— 
On condition that the rent of meters is not raised, and that the 
maximum charge for electricity is reduced to ls. per unit, the 
Urban District Council has ag reed not to oppose the application of 
the Urban Electric Supply Co. for leave to increase the present 
charge. The company's original application was for 1s. 2d. per unit, 


Worksop.—uprLy TO COLLIERVY.— The Urban District 
Council has made an agreement with the Wigan Coal and Iron Co., 
Ltd. for ап additional supp!y of electricity to the company's 
Marton pit. 


TRAMWAY AND RAILWAY NOTES. 


Australia.— Pertu.— Following on the award raising the 
tramway men's wages to the extent of £13,000 a year, the Govern. 
ment announces a revision of tramway fares, The firat ld. section 
fares from Perth Town Hall have been abolished, the rate being 
increased to 21, For Sunday and holiday travelling an extra Id. 
will be charged.— Sydney Morning Herald. i 

ToowooMBA.—There is much comment in Toowoomba on the 
proposed tramway scheme. In his detailed report to the 
Toowoomba City Council, the consulting engineer estimates the 
coat of the tramway at £117,184. The cost of a transmission line; 
sub-stations, and apparatus, is £73,827, making a total estimated 
cost of £221,011.— Brisbane Courier, 


Belfast.—TRaAck RENEWALS.— The City Corporation 
has had under consideration a recommendation of the Tramway 
Committee to relay or repair 58 miles of permanent way at 
an estimated cost of £121,500, the work to be spread over a 
period of five years. Certain members of the Council were in 
favour of the work being carried out by direct labour. The 
general manager's recommendation was that the work be con- 
tracted for. Ultimately the matter was referred back to the 
Committee for reconsideration. 


Bolton.—TRack RenewaLs.—The Tramway Committee 
has decided to relay the track in Blackburn Road, from Halliwell 
Road junction to Dunscar Bridge, in Great Moor Street. between 
Bradshawgate and Mawdaley Street, and also in Station Street. 


Bradford.— INSPECTION or New Car.—The new double- 
deck railless car introduced by the Tramway Depxtment is 
exciting interest in many parts of the country. The latest 
deputation to inspect the car was from Wigan, and intimations 
of a desire to pay visits have been received from the Tramway 
Committees of Glasgow, Oldham, and Southend. 

TRACK RENEWALS.—The Corporation Advisory and Co-ordina- 
tion Sub-Committee has approved, amonget other prospective 
expenditure. the recommendation of the Tramway Committee for 
track construction and renewals at Great Horton (two sections), 
Horton Park Avenue, and Wakefield Road, at a total cost of 
£31,184. 


Chester. —TRAMCARS “. Buses. — It was stated at a recent 
meeting of the Council that the cost of bringing the track into 
prop^r order would be in the neighb»urhood of £70,000. The only 
alternatives to this were the institution of a railless system or 
motor-’buses. Reports upon the whole condition of the tramways 
are to be prepared, dealing with both the working and financial 
sides of the question. | 


Continental —HoLLAND.—In the course of his memo- 
randum in reply to the Preliminary Report of the Second Chamber 
on the Bill for the supply of electricity in Holland, the Minister of 
Public Works states that the result of an inquiry has oon vinoed 
him of the desirability of combining the electrification of the 
whole railway syatem with the generation of electricity for other 
purposes, and that the general high-pressure system offers the 
greatest advantages. From every point of view, including cost of 
management, working expenses, and constant service, it was 
necessary that the industry should be controlled by the State. 
For this purpose it is proposed to establish the Nederlandsch 
Elactriciteitsbedijf Limited Liability Co. at The Hague, with power 
to take over all existing power. stations and organise a proper 
supply for the whole country. The capital of the company, whioh 
is given a 99 years’ lease of life, will be F1. 15,000.000 in 100 shares 
of Fl. 150.000, 51 of which will be held by the State. The board 
of management will consist of three members of Datch nationality, 
appointed for five yeara at a general meeting of shareholders, 
whose decisions will be subject to the approval of the Minister of 
Public Works.— Economic Ps riew, 

GERMANY.—The electrification of the suburban lines from Berlin 
to Bernau and Hermsdorf has been commenced. A total length of 
20; miles is involved. For this purpose single-phase current at 
15,000 volts and 163 cycles has been selected ; but at present current 
is to be generated as three-phase, the power being taken from an 
existing power house. Overhead catenary suspension with a 
span of 100 metres has been adopted. At Bernau, carriage sheds 
aud workshops are being erected, and it is hoped to complete these 
within two yes ra.— Technical ftev ew, | 

Halifax. — Tramway Finance. — At a recent Town 
Council meeting, the Tramway Committee asked the Finanoe 
Committee to make provision in the next year's estimates for an 
amount equal to a ls. rate, to cover any deficiency which the Tramway 
Department might have to face during the year, but the minute was 
deleted, as neither of the Committees had yet framed its estimates. 
The Tramway Committee also recommended application to the 
Ministry of Transport for power to borrow #213 222 for track 
renewals during the next three years, but tha minute was referred 
back, on the ground that action should not be taken until after the 
appointment of the new tramway manager. 

India,.—ErEcTRIC IIEADIIGHTS.— The principal railway 
companies of India are reported to b» negotiating for the installa- 
tion of the Pyle-National electric h2adlizht, which throws a beam 
of light 3,000 ft. along the track.— /^ utera Trade Sorrice 
(Bombay). 

Liverpool, — Year’s Workixa.—The report of the 
general maneger of the Corporation tramways atates that the total 
revenue for the year 1920 was £1,457,549, as against £1,207,229 in 
the previous period. Operating costs amounted to 41,386,522, 
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compared with 51, 022,414, leaving a gross profit of £71,027 
(8 177,785). Capital charges absorbed £101,103 (£102 300), leaving 
a net deficit of £33,077, which compares very unfavourab'y with a 
profit of $75,485 in 1919. The reason given for the unsatisfactory 
result ie the enormous increase of working costs which іпсгеазеа 
fares have faile і to cover. 

Londos.—SUCCEss OF FARE-CONCESSION Scu&M є, — The 
London County Council Highways Committee, reporting upon the 
resulte obtained by allowing passengers to travel long distances for 
a fare of 2d. during the middle of the day, says that, while it is 
possible that receipts would have risen on account of the increased 
fares put into force last September, it is satisfied that the in- 
novation has bsen of substantial financia! benefit. There is no 
evidence to show that the increase of receipts during the slack 
hours has adversely ай зсіеа receipts at other times, and it is 
reasonable to assume that some of those who are indu:ed to travel 
by tramoar by reason of the introduction of the cheap mid-day 
fare return at times when the full fares are charged. As regards 
rush-hour traffic, there is still insufficient accommodation for 
passengers desiring to use the tramways; but although there has 
been a considerable increase in the number of passengers travelling 
at the cheap fares, there is still ample accommodation for more 
passengers in the mid-day cars. 

A TRAMCAR "QUEUE ".—Ovwing to а car fouling the points in 
Kennington Road, last week, cars were held up for a considerable 
period. A string of ca~s extended two miles from the scene of the 
accident along the Clapham Road; there was a'so another queue 
in the opposite direction. | 


Lincoln.—No SUNDAY WorKING.—A proposal to run 
tramcars and omnibuies on Sundays for three months, as an 
experiment, was not carried at a meeting of the City Council. 


Tasmania.— LAUNCESTON.—The total income of the city 
tramways for the year ended June 30th last was E 30,822, compared 
with £27,717 in the previous year. Working expenses amounted 
to £27,631, as against £22,380, leaving a gross profit of £3,13% 
(£5,337), plas #156 from maintenance ascount, making a total of 
23.291. Capital charges absorbed £6,480, leaving a net deficit of 
£3,186, a considerable improvement on last year's debit balanca of 
£617. 


Stourbridge,—PRoPOskD CoNFERENCE ON FARES.— The 
Town Council has decided to communicate with the Brierley Hill 
Urban District Council, stating that it is desirable that a confer- 
ence of local au horities should be held to consider the question of 
tramway fares, This action has been taken as a result of the attitude 
of the Dadley-Stourbridge Electric Tra-tioa Co. in enforciog a 
minimum fare of 2d. on moat of the sections. 


West Ham.—TRAMwAY REcONSTRUCTION.— The Tram- 
ways Committee recommends the expenditure of a total of 


£100,065 on the resonstruction of the tramway system, trak 
renewals and cars. The proposa's have been approved. 


TELEGRAPH AND TELEPHONE NOTES. 


Australla.— WIRELESS TT LEGRAPHVY.— Тһе Australian 
Goverament is sending a party of experts to the Willis Islands, 
with a view to reporting on the possibilities of establishing there 
a wireless telegraph statioa. This remote group of islands ів 
250 miles off the coast of Queensland, and it is thought that a 
station there would be of great assistance to the Government 
meteorologist in the preparation uf his forecaste. 


Germany.—TELEPHONE ^SERVICE.—AÀ few months ago 
the Garman Postal Authorities introduced a condition that, apart 
from the annual rentale, each subscriber to the State te'ephone 
service must lodge a deposit of 1,000 marks, This compulsory 
loan, as it ie now termed, has во far yielded 1,000,000,C00 marks to the 
State, and is being utilised for extensions of the telephone system. 


Poland.— WIRELESS TELEGRAPHY.—The Polish Lega- 
tion announces the signature of a million-dollar contract with the 
Radio Corporation of America involving the construction by 
the company of a large wireless station at Warsaw. The 
station and its 12,400 ft. steel towers will be capable of handling 
200 words а minute, At the request of the Polish Government it 
has been arranged that the Corporation will operate the station 
for а term of years.— /teuter'& Trade Service (Washington). 


Telephone Message Recorder. —G. P. O. TISTS.— Tests 
are about to be carried out at the G. P. O. of an invention by means 
of which, it is claimed, a permanent record of the conversation of 
the calling subscriber at the receiving end. Oa the 7th inst., the 
instrament was in process of biag installed in the office of one of 
the chief officials of tha telephone department, says the Erening 
ews, wh» explained that matters were іп a purely experimental 
stage. ‘Supposing the called sub icriber ів out of the rcom when 
the telephone ball rings, the message will be recorded on a cylinder. 
When the subscribar returns he places the receiver to his ear, turns 
а switch, allows a needle to run over the record, and th» caller's 
conversation is repeated.“ 


Telephone Servlce.— It is understood that Mr. Evelyn 

il, M. P. for Aston, Birmingham, has accepted the chairman: hip 

of the new Select Committee, which is to be appointed to inquire 
into the telephone service. 

The Federation of British Industries has appointed a Committee 

to consider the question of giving evidence regarding the working 


last summer, with the shore station. 


of the telephone system before the Select Committee of the House 
of Commons. | 

The printing and paper costs of the first issue of the complete 
London and provincial te'ephone directories, produced at the Govern- 
ment printing works at Harrow, was £71,762, states Mr. Baldwin 
in Parliamentary papers. For subsequent issues, the cost will be 
approximately £48,900, says the Birmingham Post. 

Mr. Pike Pease, Assistant P.M.G., in a recent speech at Merrow, 
admitted there hai been inefficiency in the telephone service, ani 
added that a large number of sub:crikers would be obliged to give 
up the telephone. It was imposeible, he said, to hand over the 
telephones to a private company unless the telegraph service and 
post-offices went as well. Tae majority of exchanges were in post- 
ofli :es, and it would be impossible to provide new exchanges in the 
rural districts from a financial point of view. 

Sir Andrew Ogilvie, late Second Secretary of the Post Office, who 
was a member of the Departmental Committee on Telephone Rates 
and was closely connected during his official career with the tele- 
phone department, has been invite i by the London Chamber of 
Commerce to join the Telephone Advisory Committee, on which, 
besides the Chamber, the Corporation, the London County Council, 
ths Port of London Authority, the National Union of Manu- 
facturers, &oc., are represented, says the Daily Telegraph, 

Mr. Iilingworth, Postmaster-General, replying to a question in 
the House of Commons, said :—'' The approximate number of 
telephone colis effected in the year ended March 31st, 1920, was 
about 850 000,000. Of these ab-ut 40 per cent. were made by 
existing flat-rate subscribers. About 50,000 of th» present flat-rate 
usera (incluling the £8 residence flat-rate) did not originate 2,000 
calls per annum. It is estimated that, as regards 25 per cent. of 
the existing trunk calle, the new charge will be lower than the 
old. The number of calls in 1921-22 is roughly estimated at 
between 800,000,0C0 and 850,000,000. The additional staff required 
for registering calls and collecting charges under the new tariff is 
estimated to be 150, at an annual cost in salaries of £23,000.” 

TELEPHONE FINANCE —From the accounts of the telephone 
service for the year ending March 3lst last, issued on February 
15th, it appears that the total capital raised up that date amounted 
to £37,659,609, the annual charge in respect of which was 
£2326 556. Capital expenditure in the 12 months totalled 
£2,031,212, bringing the aggregate up to £37,701,561, 

The revenue account shows a total income of £9,232,063, com- 
pared with £10,462,832 in 1918-19, and expenditure amounting to 
£7,545,829, against £7,010,747. From the balance of £1,636,234 
carried to net revenue account had to be deducted provision for 
depreciation, pension liability, and other charges, aggregating 
£3.698,015, and the net Ceficit for the year &m»unted to £1,961,710. 

The accrued revenue for the year amounted to £8,119,323, com- 
pared with 4 6,746,500 in 1918-19. On the other hand, the value 
of services rendered to other Government Departments fell from 
£3,715,332 to £1,112,74), so that the gross receipts declined by 
£1,233,769 to £9,232,C63. 

Оа the telegraphs the deficit in 1919-20 was £2,636,183, so that 
the two services together incurred а loss of £4,597,893. As the 
balance of profit on the pistal business amounted to only 
# 3,469,828, there was, therefore, a net deficiency on the year's 
working of the Post Office of K 1, 128,065. This compares with a 
surplus ia 1918-19 of £7,417,556.— Daily Telegraph. 

NEW EXcHANGE.—The new Langham public telephone exchange, 
situat:d at the Westera District Post Office in Wimpole Street, 
W. 1, was opened on Saturday last. It will accommodate 1,900 
gub:critera’ lines, and 1,300 lines were transferred from the Mayfair 
Exchange. 


Telegraphic Errors.—The Postmaster-General disclaims 
liability for loss sustained in consequence of an error in a telegram. 
Such errors may involve business firms in serious losses, and the 
Federation of British Industries has invited ita members to com- 
municate with Head Office giving particulars of cases in point, 
with a view to making representations to the G.P.O. on the 
matter. 


The Wireless Press,— SERVICE SUSPENDED.— The 
Wireless Press. a subsidiary organisation of the Marconi Co., which 
furnishes news by wireless telezcaphy from foreiza countries, will, 
on April 2nd, cease sending out its service of news, It is felt that 
the gathering of news should be performed independently of the 
carrying" of it, ваув the Daily Mail, 


United States.—CasrLE DisPuTE.—The controversy 
between the State Department and the Western Union Cable Co. 
relative tothe laying of the Barbados Miami cab!e came to a head on 
the 5th inst., when an American submarine-chaser open fire upon the 
cable ship engaged in connecting up the cable, which was already laid 
The incident took place four 
miles off Miami beach, where the cable ship had picked up the 
loose end of the cable attached to a buoy. The captain alleges 
that the cable ship disregarded his warning signals, whereupon the 
submarine-chaser opened fire. Work then promptly ceased, and 
the entire crew were arrested.— Daily Telegraph, 


Wireless Telegtaphy.—At Leafield, near Oxford, and 
Abu Zabal, near Cairo, the firat two atations of the wireless Empire 
chain are being constructed. ani according to the Assistant Post- 
master-General, will be finished this summer. 

Improvements in wireless telegraphy to ensure safety of life at 
sea were referred to by Senatore Marconi at the annual dinner of 
British shipmas'e в, held at Liverpool, on March Ist. The new 
system of direction-finding, which had not yet been applied any- 
where, h:d been parfected, and Senatore Marconi believed it would 
do much more than ever was thought possible, 


MUNERE 


816 


THE ELECTRICAL REVIEW. 


(Vol 88. No 2,959, Manon 11, 1921. 


— — — — — 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph indicates 
the issue of the ELECTRICAL REVIEW in which the “ Official 
Notice appeared.) 


OPEN. 


Ánstralia.—M gLsOUBNE.—April 19th. P.M.G. Tele- 
phone switchboards (Schedule No, 1.670).* (February 25th ) 

April 27th. Victorian Railway Oommiesioners, Spencer Street. 
Caustic soda primary cells, complete (Contract No. 33,914).* 

May 2nd. Victorian Railway Commissioners. Twelve miles of 
‘015 sq. in. two-core, lead-sheathed, wire armoured, 2.200-V cable." 

BRiSBANE.—March 30th. P.M.G.’s Department. Switchboard 
apparatus and parta.” 

Balllurobe.— March 15th. Ballinrobe Electricity Supply 
Co., Ltd. Erection of poles and overhead line in connection with 
the electric lighting supply. (March 4th.) 


Batley.— Electric lighting installation at the Parlwell 
Store (No. 4) of the Batley Oo-operative Society, Ltd. Particulars 
from the Secretary. 


Belgium. — March 23rd. The Société Nationale des 
Chemins de Fer Vicinaux, 14, Rue de la Science, Brussels. Laying 
of the underground armourel cables required in connection with 
the supply of current to the Brussela- Haeoht line. Partioulars can 
be obtained for 3 franos from the Services Electriques, 48, Ree 
Montoyer, Brussels. 


Belgrade. — May 1st. The Commercial Secretary to 
Н М. Legation at Belgrade has forwarded to the Department of 
Overseas Trade particulars of & call for tenders by the Serb, Croat, 
and Slovene Ministry of Publio Works, for the erection of & power- 
station, main conductors and transforming stations in connection 
with an electrical scheme at Kostolao for the supply of energy to 
Belgrade, Semlin, &c. Tenders should be addressed to the Direotor, 
Ministry of Publio Works, Belgrade. А translation of the specifl- 
tion and conditions of tender, together with a plan showing the 
disposition of the various stations and lines. may bs inspected at 
оош 48, Department of Oversess Trade, 35, Old Queen Street, 

1 


Dondee.—March 26th. Tramway Department. Twelve 
months’ stores, including insulated wire, lamps, awitches, and over- 
head equipment. The Manager. 


France.—April 5th. The French State Railway authori- 
ties, 43, Bue de Rome, Paris. Supply of four 8-ton electric travelling 
cranes for the new railway workshop: at Sotteville-Quatre-Mares, 
Rens. Particulars may be obtained from the Services Electriques 
(let Division) at the above address. 


Johannesburg. — March 30th. Municipal Council. 
Forty 50 b.p., 500 to 600-V tramcar motors. Tenders to Town 
Olerk, Municipal Offices, Johannesburg. A copy of the specification 
may be seen in Room 48 of the Department of Overseas Trade up 
to to-morrow (Saturday), after which date it will be available for 
loan to firms in the provinces. · 


London, — HAMMERSMITH. — March 16th. Electricity 
Department. Erection of an overhead coal conveyor, brick chimney 
shaft and replating ooal bunkers with steel sheeting. (See this issue.) 


Macclesfield.— March 14th. Cheshire County Asylum, 
Parkside. Stores, including electrical goods, for six months. 
W. G. F. Tingay, Clerk. 

Manchester. —April 7th. Electricity Committee. High- 
pressure steam and water valves ; high-pressure steam and water 
pipes, steam receivers, &o.; weighbridges and automatic ooal- 
weighing macbines ; electric and hand-operated cranes. (See this 
issue.) 

Perth. — March 21st. Electricity Department. One 
1,000-kW, d. o., geared turbo-generator, with condensing plant. 
(March 4th.) 

Rhondda.—April 5th. Electricity Department. 
honse service meters, cable, joint boxes, &c, (February 25th.) 


Runcorn, — March 19th. Castner-Kellner Alkali Co., 
Ltd. Construction of light railway and sidings to connect their 
works with the L. & N. W. Rly. Co.'s Runcorn Dock branch. 
Lt.-Col. Н. F. Stephens, engireer to the company, 23, Salford 
Terrace, Tonbridge, Kent. 


Turton.— March 16th. Urban District Council. Elec- 
trical supplies. Particalars from Electrical Superintendent, Council 
Offices, Bromley Cross, near Bolton. 

Uruguay. MONTE VipEo.—March 29th. State Power 
House, Single and three-phase meters.* 

Wimbledon. — March 29th, Electricity Department. 
Annual contracts for cables and conduits, joint boxes and jointing 
materials, transformers, meters, &c., lubricating oils. (See this 

saue ) 

Worksop. — ^ pri! 6th. Electricity Committee, Е.һ.р. 
and 1 p. cables; e. h. p. an 1 l. p. switchgear ; transformers; 500 kW 
rotary or motor converter. (See this issue.) 


* A copy of the specification, &o., can be consulted at the Depart- 
ment of Overseas Trade, 35, Old Queen Street, 8.W.1 


A.c. 


CLOSED. 


Algeria.—The Algerian Posta and Telegraphs have lately 
placed a contract with the Compagnie Francise des Métanr, of 
Paris, for a quantity of high-conductivity copper wire, and with 
the Compagnie Générale d' Hleotrioité, Paris, for bronz» wire. 


Australia.—V1icTOBIA.— With a view to relieving the 
р demand for power, the Victorian Electricity Commisa oners 
ave accepted a tender made by the Parsons Company for two 
turbo-generators, each of 15,000 kilowatts, at the price of approxi- 
mately £100,000, to be shipped within eighteen months.— Heuler: 
Trade Service (Melbourne). : 


Bradford. Tramways Committee. Recommended: — 


Portable crane for tramway track rene wal and construction work, 4 !45.— 
John Smith (Keighley), Ltd. 


Electricity Committee. Recommended :— 


Steel reinforcement for foundations for No. 4 boiler-house at Valley Road 
generating station.—Expanded Metal Co., Ltd. 

Escape pipes for safety valves for boilers at Va'ley Road Works.—Stewarts 
and Lioyds, Ltd. 


Dariford.—Board of Guardians :— 
Electric-ligbt installation, Round House, and officers’ quarters, & 
E. E. Beaver; V. D. Ward, £68. 


Gillingham (Kent).—Town Council : — 


Two heads for Diesel engine, £180 each. —Mr. A. Coy. 


Liverpoo), — Tramways, Electric Supply and Lighting 
Committee. Accepted :— 


Insulated cables and wires.—Liverpool Electric Cable Co. 

Electric meters.—Landis & Gyr. 

Stoneware troughing and insulators, &c.—J. Piace & Bons, Ltd.; J. Bourne 
and Sons. 

Brass and copper castings.—R. Roberis & Son. 


City Council Accepted :— 

Supply of cables &nd accessories for street mains and for stoneware 
tro 3ghing and insulators, &o.—Callender's Cable and Construction Co. 

Spain.— The Spanish Government has just placed a 


contract with the Compagnie Franc rise Thomson-Houston, of Paris, 
and the General Eleotrio Co., of New York, for the electrific stion 
of the Pajares section of the Northern of Spain Railway. 


.... ½—— —p̃— ñʒñ F —Féʃ—': ͤF—.—. 


FORTHCOMING EVENTS. 


burgh Electrical Society.—Friday, March llth. At the Philosophical 
Institute. At 8 p.m. Apprentices’ night. Short papers on " Every-day 
Work for the Society's prize. 

Electro-Harmonic Society. — Friday, March llth. At the Cannon Street 
Hotel (Grand Hall). At8 p.m. Last smoking concert of the season. 

Junior Institution of Engineers.—Friday. March 11th. At 89, Victoria 
Street, 8.W. At 8 p.m. Lecturetta: '' Electrical Drive in the Cotton 
Trade,” by Mr. A. T. McGuire. 

Physical Society of London.—Friday, March llth, At the Imperial College 
of Science, South Kensington, 8.W. At 5 p.m. Sixth Guthrie Lecture: 
" Some Recent Applications of Interference Methods," by Prof. A. A. 
Nicholson, University oí Cbicago. 

Birmingham and District Electric Club.—Saturday, Mareh 12th. At the 
Grand Hotel, Colmore Row. At 7 p.m. Paper оп Common-sense 
Methods of Recording Costing and Progress ia Shop Management,” by 
Mr. Н. С. Young. 

Royal institution of Great Britain.—Saturdey, March 12th. At Albemarle 
Street, W. At 8 p.m. Lecture on “ ‘Electricity and Matter,” by Sir 
E. Rutherford, F. u. S. (Lecture IT.) 

Royal Society of Arts. Monday. March lith. At John Street, Adelphi, 
W. C. At S p.m. Lecture on "X-Rays and their Industrial Applications,“ 
by Major G. W. C. Kaye. (Lecture II.) 

Institute of Cost and Works Accountants.—Wednesday. March 16th. At 
the Institute of Patent Agents, Staple Ino Buildings, W. C. At 7 p.m. 
Lecture, Some Observations on the Proposed Amendments of the 
Workmen's Compensation Act, 1906," by Mr. Н. G. Bimmons. 

Paisley Association of Electrical Еп ineers.— Wednesday, March 16th 
At the Y. M. C. A., 25, High Street. At 7.80 p.m. Students’ papers. 

Illuminating Engineering Society.— Thursday, March 17th. At the Royal 
Bociety of Arts, John Street, Adelphi, W. C. At 8 pm, Discussion on 
* Motor-car Headlights: Ideal Requirements and Pract cal Solutions," by 
Major A. Garrard. 

Institution of Electrical Engineers. — Thursday, March 17th. At the 
Institution of Civil Engineers, Great George Street, g. W. At 6 p.m. 
Paper on The Long-distance Telephone System of the United Kingdom,’ 
by Sir W. Noble. 

Informal Meeting. Monday, Ma chlith. At the Institute of Patent 
Agents, Staple Inn Buildings, W. C. At 7 p.m. Discussien on '* Rectifiers.” 
To be opened by Mr. R. L. Morrison. 

Scottish Centre (Students' Section).—Friday, March 11th. At the 
Royal Technical Co'lege, Glasgow. A 17.30 p.m. Paper on „ Machinery 
Operations in Automobile Construction," by Mr. R. J. Hird. 

North-Eastern Centre.—Monday, March Mth. At Armstrong Col- 
lege, Newcastle-on-Tyne. At 7.15 p.m. Discussion on the various regula 
tions of the Board of Trade (now Electricity Commissioners) for elec: 
tricity supply. To be opened by Mr. C. Vernier. 

South-Midland Centre.— Wednesday, March 16th. At the Univer- 
sity, Birmingham. At 7 p.m. Lecture, „ Possibilities of Power Produc- 
tion," by Prof. F. W. Burstall. 

Wireless Section.— Wednesday, March 18th. At the Institution of 
Mechanical Engineers. Storey's Gate, 8 W. At 6 p.m. Papers on „Th 
Etfect of Electron Emission on the Temperature and Anode of a Ther 
шіопіз Valve.“ by Mr. G. Stead; ani on Some Thermionic Tube 
ee for Relaying and Measuring,“ by Miss W. A. Leyshon and Dr. 

„. Н. Eccles. 


Chelmsford Engineering Society. — Thursday, March 17th. At the East 


Auglian Institute of Agriculture. At 7 p.m. Paper on “Bail and 
Roller Bearings,“ by Mr. T. W. Cooper. 
Manchester Wireless Society. — Thursday, March 17th. At the te 


chester College of Technology, Sackville S. reet. At 7.90 p.m. Lecture on 


„% Direction Finding," by Mr. J. Hollingsworth. 
Institution of Mechanical Engineers.—Friday, March 18th. 
tion, Storey’s Gate, 5.W. At 6 p.m. Paper on “Contact Pressures an 
eve by Prof. E. G. Coker, F. R. S., Мг. K. C. Chakko and Mr. M. 8. 
тед. 


At the Institu- 
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NOTES, 


E. P. E. A. Dinner.— The second annual dinner of the 
Newoastle and District Section of the Electrical Power Engineers’ 
Association was held on March 2nd, Mr. A. W. Crompton presiding 
over an attendanoe of about 100. Occasion was taken to present to 
Mr. G. L. Porter a silver coffee pot and a gold watch in recognition 
of his services to the Association. Mr. Crompton, in making the 
presentation, said Mr. Porter took over the duties of secretary of 
the Divisional Council in 1918, and was divisional chairman in 
1920. The membership was now 372. A musical programme 
followed the dinner. 


The Curie Radinm Fond.—It is announced from Paris 
that Madame Curie is to go to the U.S.A. in May, at the invitation 
of a group of prominent American women connected with the 
above-named fund, and that she is to receive asa gift from them of 
one gramme of radium, 


To Relleve Congestion in Paris.—A proposal has been 
put forward to remedy the congestion of passenger traffic in Paris 
at busy bours of the day. M. Emile Desvaux has suggested to the 
Municipal Council, and his suggestion has been agreed to, that the 
possibilities of establishing an underground moving pavement 
should be discussed. This pavement would follow the line of the 
Grands Boulevards, which are not served by an underground rail - 
way; the public would be admitted in the same way as to a 
railway, by means of tickets, and the advantage of such an arrange- 
ment would be that it would never be necessary to wait for the 
“pavement,” which would be moving all the time, and which 
would presumably be somewhat less crowded than the underground 
trains. The scheme was laid before the Municipal Council as 
early as 1900, by the inventor of a moving pathway, which was 
shown at the Exhibition, but it is considered that, in view of the 
many improvements which might be added, a competition should 
be held in order that the pathway may be provided with all the 
most modern devices. Ne uter a Trade Service (Paris). 


Diesel-Electric Ship Propulslon.— The much-discussed 
Diesel electrically-driven freighter is to be given a trial through 
the conversion of the American steel ship Fondonian, owned by 
the American Mediterranean Steamship Co. The vessel, when the 
installation is completed, will be driven by an electric motor, the 
energy for wbich will be generated by power derived from 
two Diesel engines. It is estimated that the two engines, each 
developing 500 b.h.p will provide sufficient power to drive her 
1054 at a rate of nine knots.— Reuter: Trade Service (New 

ork). 


Ministry of Transport. — Mr. Bonar Law announced 
in the House of Commons, on the 4th ins'., that Sir Eric Geddes, 
Minister of Transport, was to retire from the Government at the 
end of August next. It is assumed in certain quarters that the 
Ministry of Transport is iteelf to be avolished at an early date. 


Fire.— Damage to the extent of £2,000 was caused by a 
fire which broke out, on the night of February 25th, at the 
electrical engineering works of Messrs. Goodenough & Co., 
Barnstaple. The highly-inflammable character of some of the 
contents caused rapid and extensive destruction of a considerable 
quantity of motor materials. 


Fatality—An inquest was held at Birmingham on 
March 4th into the death of William Smith, of Saltley, who was 
employed as a works engineer by the Pitney Rolling Mills, Ltd. 
It was stated in the evidence that Smith went to attend to a trans- 
former which required filling up with oil. Apparently he forgot 
to ensure that the power was cut off, and he came into contact 
with the termioals, receiving & shock at 3,000 volts. A verdict of 
" Accidental death " was returned. 


Factory Lightipg.— The Departmental (Home Office) 
ittee on Lighting of Factories and Workshops has now 
resumed its investigations. The Committee's wurk was temporarily 
abandoned after the publication of ite First Report in 1915, 
owing to the war, The Committee is now constituted as 
follows :— 

Mr. O. Dampier Whetham, F.R S., chairman; Mr. Leon Gaster ; 
Sir Richard Glazebrook, K. O. B., F.R S.; Dr. О. S. Myers, C. B. E., 
F. R S.; Mr. J. Herbert Parsons, C. B. E., F. R. C. S.; Prof. C. 8. 
Sherrington, P. R. S., University of Oxford; Miss R. E. Squire, 
ОВЕ; Sir Arthur Whitelegge, K.C.B.; and Mr. D. К. 
Wilson, M.A. 

The Committee will for the present restrict its inquiries to the 
following points :—(1) The conditions necessary to secure suitable 
lighting in factories апа wo'kshops ; and (2) the effects of mixed 
natural and artificial lighting, with special reference to the lighting 
of underground workrooms. 

secretaries to the Committee are :—Mr. J. W. T. Walsh, 
МА, M. So. (of the National Physical Laboratory, Teddington), 
and Mr. Н. C. Weston, M. J. Inst. E. (Investigator to the Industrial 
Fatigue Research Board), to whom communications should be 
addressed at the offices of the Board, 6, John Street, Adelphi, 
W.C.2.—The Times. 


Appointments Vacant.—Assistant inspector of wireless 
telegraphy, for the Post Office (£275 +); plumber-jointer, for the 
Nel«on Corporation Electricity Department. See our advertisement 
pages to-day. 


Electro-Harmonic Soclety.—The last smoking concert of 
the season will be held at the Cannon Street Hotel, in the Grand 
Hall, on Friday, March 11th, commencing at 8 pm. Chairman, 
Mr. Hugo Hirst. Artistes :—Mr. Sydney Pointer, tenor; Mr. 
Thomas Howell, bass; Mr, Fred Gregory, baritone ; The Three 
Freds: Mr. Fred Gregory, Mr. Fred Gibson, Mr. Fred Wildon, 
humorous songé, phonofiddleoddities ; Mr. Paul Brunet, violin; 
Mr. Bernard Flanders, A. R. A. M., solo pianoforte and accompanist. 


Birmingham and District Electric Club.—The annual 
dinner of this club was held at the Grand Hotel, on Friday, March 
4th, when about 100 members and friends enjoyed an excellent 
dinner and musical evening. Mr. H.C. Wynne, the president of 
the club, occupied the chair. In response to the toast of The 
City of Birmingham,” Mr. Chattock, chief of the City of Birming- 
ham Electric Supply Department, expressed his confidence in the 
future of electricity supply in the city, notwithstanding the present 
financial stringency which had delayed their projected extensione. 


Mr. McKenna on Taxation and Industry.—Speaking at 
а conference held under the auspices of the Industrial League and 
Council, Mr. McKenna said that in order to meet the high national 
expenditure heavy taxation was imposed. It was usually thought 
that all was well, provided the Government paid its way and raised 
in taxation all it spent. People believed the Government was 
only taking away from the consumer that which he would other- 
wise spend himeelf, but which the Government now spent for him. 
There never was a greater fallacy in the world. The great instru- 
ment of taxation in this country wasthe income-tax, The income- 
tax was ба. in the £, and the бв. was drawn not only from 
everybody's income, but from the whole of the profits earned by 
every business. Part of the profits of business should be put every 
year to a reserve fund. They would not be in a position to oom- 
pete with foreign rivale unless & considerable part of the profits of 
business were put back in reserve in order to build up the induetry. 
When the tax collector took money from business, it was largely 
taken from savings and spent o" consumption, and they had in 
that increa:ed expenditure on consumption, one of the strongest 
factors leading to high price. If his conclusions were right, it was 
really within the power of the nation to get stable prices, and if 
they got stable prices, they would then be able to sell abroad. 
The most urgent need of this country at the present moment was 
economy and efficienoy. They could then have a good standard of 
living for the workman and real hope for the future. They must 
first re-establish their industry before they could begin their social 
reconstruction, and when they had done that, they would attain a 
much higher plane than they had ever reached yet. 


Wireless Ship Control.—It is understood that in June, 
July, and August, exhaustive experiments will be made regarding 
the possibilities of wireless control of certain sea-going oraft; 
such experiments have been more or less successfully carried out 
in the United States Navy. The old battleship Agamemnon will be 
fitted up as a target ship and equipped with a wireless installation, 
by which she will be manuvred whilst guns and torpedoes in 
turn will work their will on her. Of course, the target ship will 
not be manned, 


Ап Electrically Equipped Ship.— The в.в. Somerselshirc, 
which has just been launched at the Queen's Island, Belfast 
(Messrs. Harland & Wolff's), is electrically fitted in every way. 
Her auxiliary engines, windlass, winches, patent steering gear, &o., 
will be electrically controlled, and the lighting will be of the 
latest and most powerful type. 


Neon Lamps.—4A new type of Neon lamp, with a con- 
sumption of five watts, has been brovght out (says Helios) for 
purposes where lamps are only required for indicating or signalling, 
and the smallest size of metal filament lamp available for ordinary 
voltages has a greater consumption than is desirable. The lamps 
are stated to be very durabe, and give a reddish light; even 
smaller sizes are made suitable for illuminated signa, &o.— Technical 
Review. 


Photometric Errors.—According to an article by Mr. 
F. E. Cady, of Nela Research Laboratory, in the Electrical World 
of February 12th, the error due to the selectivity or lack of 
whiteness of the paint, and tbe milk-glass window, of the 
Ulbricht sphere in comparing gasfilled with vacuum lamps is less 
than 5 per cent. 


Electrically-Soldering Commutators. — A Canadian 
correspondent of the Electrical World says :— The difficulty usually 
encountered in soldering very Jarge commutators may be diminished 
by heating the commutator connections with a small eleotrio aro. 
An arc of approximately 5 amperes at 125 volts direct current has 
been found satisfactory for this purpose. The intensity of the aro 
can be regulated with an adjustable rheostat. For use in this 
process, an eleotrode holder has been constructed with an insulated 
handle. The electrode used is a carbcn rod. an arc-light carbon 
serving well. This holder is attached to a flexible lead which is 
connected to the positive side of the direct-current line. The 
negative connection is male by means of a bare wire wrapped two 
or three times around all the commutator bars. If the aro is 
regulated to the proper siza, a very rapid and clean job is possible. 
Care should be taken not to use an arc во large that it will burn 
the risers. The use of such a method will eliminate much of the 
trouble usually encountered in soldering heavy connections to heavy 
strap conductors. Even with extra-heavy soldering irona of special 
shape, soldering large commutators is usually a very slow and 
tedious undertaking. 
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INSTITUTION NOTES. 


Institution of Electrica! Engineers. — INFORMAL MERTING 
SEcTION.—At the successful smoking concert on February 28th, 
at Anderton's Hotel, Mr. W. E. Bradshaw and his orchestra were 
highly appreciated. Individuals of the orchestra also gave 
solos, Mr. Le Roy with baritone songs; Mr. Hunt, violin solos; 
апа Mr. R. Christmas, а moet dexterous effort "The Ragtime 
Bass Player." Mr. Gill'atenor songs were encored, and Mr. Callieu 
апа Mr. Harry Hearne provided some excellent humorous items. 
An unexpected treat was the conjuring display of Mr. Jardine 
Ellis, who was in the building, ard kindly gave two short shows of 
his skill, Mr. F. Pooley was in the chair, and except when he was 
making a touching reference to the loss sustained by the Informal 
Section and engineering generally through the death of Mr. Rankin, 
all went very merrily, 

WESTERN CENTRE.—At a meeting of the We, tern Centre, held 
at Cardiff, on March 7th, congratulations were tendered to the 
joint hop. secretary (Mr. C. T. Allan) on his recovery from 
his recent illness. After the transaction of the routine business, 
Mr. W. T. Kerr, borough electrical engin:er, Hereford, delivered a 
lecture entitled The Prospects of Electricity in Agricultural 
Centres.” The information imparted by Mr. Kerr came as a b'g 
surprise to those supply engineers whoie a-tivities are confined 
шо е or less to industrial centres. Mr. Kerr gave in extensive 
detail the lay-out} of his system in Herefordshire and particulara of 
the various consumers connected. He enunciated the principle that 
the future welfare of the agricultural labourer depanded on the 
utilisation by farmers of the acknowlelged advantages which 
electricity gave over any other source of energy. The lighting of 
country residences, village public houses, and farm buildings 
secured prominence in the lecture and the comparative costs, both 
capital and working, of the electrical equipment in operation were 
very illuminating. He maintained that the food supply of the 
United Kingdom could Ыз жоу home produced when electricity 
arrived at its proper place in agriculture. An active discussion 
followed the lecture, the feeling being expressed tha“ a copy of the 
lecture should be in the hands of all supply engineera and the 
Ministry of Agriculture. 

NorRTH-EASTERN STUDENTS SECTION. — On February 18th Mr. 
W. S. Kilner read a paper on the ue of thermo-couples and resist- 
anoe thermom ters in connection with electrical machinery. The 
efficiencies of various couples were dealt with, and Mr. Kilner alao 
raised the question of generator protection by means of thermo- 
couples. On February 25th this Section visited the Lemington 
Glass Works. The tour of the works was excellently organised by the 
secretary, Mr. M. Ryle, together with Mr. J. W. Ball, works engineer, 
and Мг. G. Barras, works manager. The latter gave a demonstration 
by making several very artistic ornaments, and showed a remark- 
able skill only to be attained by years of experience. In these 
works huge quantities of bubs and tubing used in th» manufacture 
of electric lamps were being made, both by hand and by machinery. 
A special point of interest was the automatic bulb-blowing 
machines, 

Chelmsford Engineering Soclety.— On February 24th Mr. Р. T. 
Harrison read a paper on Eogineering as Applied to Town 
Pianning." Mr. Harrison laid stress on the importanoe of good 
roads, and said that, in his opinion, it ought not to be beyond the 
skill of the road engineer to construct roads suitable for oarrying 
the new class of traffic, and tha“ they must not wait for the trans - 
port engineer to desiga vehicles to suit the roads. 


Diesel Engine Users' Association. —The first meeting this year 
of the Association sinc» the ele:tion of its new president (Mr. C. O. 
Milton) was held on February 24th. А paper on "Oil-Engine 
Progress," by Mr. J. L. Chaloner, aroused coasiderable interest, and 
was followed by a useful and instructive discuisioa. The author 
referred in very favourable terms to the position of the British 
internal.combustion engine industry, and the lines on which it 
was likely to develop in relation to Continental and American 
competition, He gave figures in support of a statement that of the 
high pressure engines in this country, 25 per cent. worked on the 
mechanical-injection principle, and that 50 per cent. were two- 
stroke engines. In the case of medium-pressure engines, 96 per 
cent. worzed on the mechanical-injection principle. while 58 per 
cent, were two-stroke engines. He urged the imperative necessity 
of further tl:xibility on the part of the engines, in order that 
heavy-grade oils might be used to a greater extent. 

Maachester Wireless Society, — At a general meeting. on 
March 2nd, Mr. E. Samuels was elected honorary secretary in the 
place of Mc. Y. W. P. Evans, retiring. Toe chairman (Mr. J. 
McKernan) pa'd a grateful tribute to Mr, Evans, whose work had 
placei the 8:с!ебу on a Ёст basis, and announced that, as some 
slight reccgnition, Mr. Evans hal been elected an honorary 
member. Mr. R. Hallam (late wireless operator on the R 31) 
then delivered a hizhly-instructive discourse of " Workshop Hiata 
as Applied to Wireless Telezraphy." The working and finishing 
of ebonite, the lacqu:2ring of brass, and the making of many small 
parte were all fully de cribel. 

Royal institutlon.—" SEVERN CROSSING3 AND TIDAL PowER,'— 
Lecturing before the Institution on the 4th inst. on the above 
subject, Mr. W. A. Tait, M.Inst.C.E., in referring to the proposed 
Severn barraze scheme, is reported by tha Mirmingham Post to have 
said that it would appear that the result whi:h might b» obtained 
was suffi-ient'y promising to justify the Government in spending a 
considerable sum of money on investigation and experiments, The 
Frensh Government, procee led Mr. Tait, had prepared a scheme for 
the utilisation of 750.000 h p. on the Rhine, and Britain ое: not 
shrink from a proposal for а 500,000 h. p. installation for а 19-hour 


working day on the Severn. Mr. Tait proposed that a suitable 
place for a trial would be Loch Seaforth, near Stornoway. 

All-India Institution of Eagineers.—The Viceroy has in. 
auyurated the All-India Institution of Engineers, the full 
members of which are entitled to designate themselves “MIE. 
India.’ Among the speakers at the inaugaration were the Earl of 
Ronaldshay, Sir Thomas Holland, Sir Thomas Callender, and Sir 
Rajendra Nath Mookerjee, first President. The Institution is all- 
embracisg, for every branch of engineering throughout the whole 
country is represented.— Morning Post. 

Institation of Production Engineers.—At a meeting held at 
Cannon Street Hotel, London, on February 26th, it was decided to 
form an Institution of Production Engineers. There was a large 
attendance when Mr. Honer, the convener of the meeting, opened 
the proceedings, and Mr. Cecil F. Hammond, of Ooventry, was 
elected to the chair, and it was decided by a large majority to pro- 
ceed with the formation of aseparate Institution. А representative 
committee was appointed to draft rules, &c , and to report progress 
at a general meeting to be held on April 2nd. In the meantime, it 
is requested that all interested, particularly those who wish to 
become members, will communicate with the Hon. Secretary, 
Mr. А. T. Davey, 6, St. Jamess Square, Holland Park, Ken- 
siogton, W. 11. 

The British Electrical Development Association (Iac.) —At 
the adjourned general meeting of the Association, on March 4th, 
the new Council and Executive Committee were elected, as 
follows :— 

Presiden’, —Mr, Hago Hirst. M. I. E. E. 


Vice- Presidents. —Mesars. Alderman Walker, A.M I. E. E., and W. B. 


Wood house, M. I. E. E. 
: Members of the Council, ; 

Messrs. C. H. Wordingham, C.B.E., *H. Hardie, and B. Welbourn. 
Representing I. E. E. 

Mesars. A. P. Ambler, C. O. Bastian, A. F. Berry, D. N. 
Dunlop, W. A. Gillott, H. C. Palmer, and A. E. du Pasquier. 
Representivg B. E. A. M. A. 

Messrs. S. T. Allen, F. Ayton, S. E. Britton, J. Christie, A. C. 
Cramb, E. E. Hoadley, and T. Roles. Representing I. M. E. A. 

Messrs. R. 8. Downe and F. J. Walker. Representing Con fer- 
ence of Chief Offi ;ia!s of London E. S. Cos. 

Messrs. E. T. Ruthven-Murray and W. B. Woodhouse. Repre- 
senting Ino. Association of Electric Power Cos. 

Mr. T. W. Cole. Representing Provinoial E'ectrio Supply 
Com pan ier. 

Messra. “Ll. B. Atkinson and W. F. Bishop. Representing 
the C. M. A. 

Mesers. J. E. Edgecombe, 8. H. Callow, anl E. A. Мих. 
Representing E. L. M. A. 

Е ма L. G. Tate, H. Marryat, and S. Н. Webb, Representing 


* New Executive Committee. 
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OUR PERSONAL COLUMN, 


The Editors invite eleotrioal enginsere, whsther connected with the 
teohnioal or the commercial side of the profession and industry, 
also eleotrio tramway and railway officials, to heey readers of the 
ELECTRICAL REVIEW posted as to their movements, 


An off sial list of municipal employés! salaries, prepared on the 
instructions of the Southport Finance Committee, shows that in 
1913 the salary of Ma. A. E. BLACK, borough electrical engineer, 
was £100, while to-day, in salary and bonus, he is receiving £726. 
This figure is ths amount of salary and bonus being paid to the 
general manazer of the electrical tramways, Mr. T. J. KENDREW, 
who, in 1913. was in receipt of £220, and the manager of the ras 
department, Mr. J. Bokb, is now getting £1,341, as compared with 
£650 in 1913. 

Watford Urban District Council haa added £59 to the salary of 
the electrical engineer for February. aad decided to fix the salary 
from March Ist at the rate of £850 per annum. 

Мв. WALTER WHITE, who holds an engineering emp'oyment 
withthe Western Elestrio Co, was married at Blackburn last week 
to Miss Gladys Peters. The presents included one from the 
employés of the above company. 

Mn. A. J. S. WADDELL, of Manchester, has been appointed 
generating engineer at Valley Road generating station, Bradford, 
at a salary of £500 per annum. 

Halitax Tramways Sub-Committee, last week, reduced the 
number of app'icants for the post of general manager from 26 to 6, 
who are to be interviewed by the full Tramwaya Committee. 

Leeds Corporation has decided that the question of salary 
advances for all the higher-pa‘d Corporation officials is to be post- 
poned for six months. Tne decision affects all members of the 
various Corporation departments whose present salaries exceed £1400 
per year. The electrical officials concerned are Mr. J. B. HAMILTON, 
tramwayamanayerand city commarcial manager (at present £2,539); 
Мв. C. М. HErroRD, electrical engineer (£1500); Мв. J. BUR- 
BRIDGE, tramways electrical enzineer (£780); and Ma. W. Т. 
GREEY, azs'stant electrical manager (£760). 

Obituary. -The death, on January 4th. of HERR ERNST KORTING, 
head of the well.known firm of Korting Bros., gas engine builders, 
at the ате of 89, is reported. The deceased founded his firm in 
1871, in Hanover, and later opened branches and works in Vienna, 
Seatri Ponente, near Genoa, Buda-Pesth, and Moszow, 
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Logo Mouton, Е.В. We regret to learn that Lord Moulton 
passed away in his sleep on Tuesday night at the age of 77 yeara. 
Daring the day he had been engaged іп a case at the Hou of 
Lords, aud was in good health on retiring to rest. Lord Moul:on 
was for many years, while’ at the Bur, greatly in demand for 
electrical and other pa*ent and scientific cases in the High Courts, 
Subacquently he was made a judge. He was interested in electrical 
and chemical research, and during the war rendered valuable 
service to the nation in connection with high explosives. 

MR. MogTIMER EVANS.— The Times deaths column records ths 
death of Mr. Mortimer Evans, М Inst. C. E., F. G. S., M. I. E. E., F. R. A. S., 
which oocurred in February. 

MR G. H. BARBLOW.— The death occurred on March 3rd of Mr. 
George H. Barlow, electrical engineer, aged 36,& member of the 
ataff of the Wigan Corporation electricity works. 

Мв. E. GREEK.—The death has taken place of Mr. Ebenezer 
Greek, late traffic superintendent on the Blackburn Corporation 
Tramways. He had been in the service of the department for 31 
years, and was 52 years of aye. About 70 of the tramway 
employés attended the funeral. 

Wilis. —The late MR. WALTER PITT, chairman of Messrs, 
Stothert & Pitt, Ltd., of Bath, left £104 376. 

The Daily Telegraph states that DR. ALEXANDER MUIRHEAD, 
F. R. S, D. Su., left estate of the gross value of £105,806, with net 
personalty £94,542. The testator left, оп the death of his wife: 
£3,000 to the Royal Society of London for the general purposes of 
the society. i 


NEW COMPANIES REGISTERED, 


Leeds Battery Co., Ltd. (173,325).—Private company. 
Registered February 23rd. Capital, €1,500 in £1 shares. To adopt an agree- 
ment with the Leeds Alliance Electrical Manufacturing Co., Ltd., and to 
carry on the business of manufacturers of and dealers in clectrical batteries, 
fittings, and electrical accessories, &c. The first directors are: J. M. Firth, 
” Glenside,” Holly Lane, Swinton; E. Hawkins, 151, Headingley Mount, 
Leeds; E. E. Barrett, Whitesmacks, Durham; С. E. Sheard, 2, Allerton Street, 
Kirkstall Road, Leeds; G. Higginbottom, 14a, Baxtergate, Doncaster. Qualifica- 
tion, £309. Secretary: Е. Hawkins. Registered office: 44, Silver Royd Hill, 
Wortley, Leeds. 


 Electro-Freezers, Ltd. (11,635).— Private com any. Re- 
gistered in Edinburgh February 23rd. Capital. £1,000 in £1 shares. To 
carry on the business of engineers, &c. The first directors аге: G. B. Arcari, 
85. Thistle Street, Garnethill, Glasgow, engineer; T. M. Hunter, 45, Bishops 
Read, Jordanhill, Glasgow, engineer. Secretary (pro tem): T. M. Hunter. 
Registered office: 243, North Woodside Road, Glasgow. 


Horsa Electrical Contracting Co., Ltd. (173,346).—Private 
company. Registered February 24th. Capital, £1,000 in £1 shares. To carry 
on the business of mechanical and electrical engineers, manufacturers of 
motors, engines, vehicles, and accessories, с. The first directors are: 
Н. T. C. F. Jalink, 112, Horsa Road, Erith, Kent; E. J. B. Bevan, 8a, 
Holly Hill Terrace, Erith, Kent; S. T. Weaver, 7a, Hollv Hill Terrace, 
Erith, Kent. Secretary: S. T. Weaver. Registered office: 112, Horsa Road, 
Erith, Kent. 


F. B. Hellon & Co., Ltd, (173,480).—Private company. 
Registered March 3rd. Capital, £4,000 in £1 shares. To carry on the business 
of electrical engineers and contracturs, suppliers of electricity, &с. The 
subscribers (each with one share) dre: F. B. Hellon, St. Aubyn, Agnes Road, 
Blundellsands, Lancs., electrical engineer; E. J. Barker, The Cottage, Altcar 
Road, Formby, Lanes., electrical engineer. The first directors are: Е. В. 
Hellon (chairman) and E. J. Barker. Solicitor: Р. M. Quiggin, 8, Harrington 
Street, Liverpool. 


Brierleys’ Premier Welding Co., Ltd. (173,371).—Private 
company. egistered February 25th. Capital, £3.000 in EI shares. To 
acquire the business carried on by W. Brierley and Mrs. F. Brierley at 140, 
Manor Street, Clapham, as the Premier Welding Co., and to carry on tne 
business of electricians, general engineers, acetylene and clectric welders, 
ke. The first directors are: W. Brierley, 2, Gauden Road, Clapham, S. M..; 
Florence Brierley, 2, Gauden Road, Clapham, S. W.; T. C. Evans, 2, Gauden 
Road, Clapham, S.W.; F. A. Broadey, Lion Lodge, Deepcar. near Sheffield. 
Solicitor: H. Watkins, 53, Haymarket, S. W. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Midland Electric Light & Power Co., Ltd.—Particulars 
of £30,000 debentures authorised January 17th, DRT; present issue, 420.000. 
charged on the company's undertaking and property, present and future, 
including uncalled capital, 


Southern Brazil Electric Co., Ltd. — Particulars of 
146,500 8 per cent. notes authorised January 19th, 1921; whole amount issued; 
charged on the company's undertaking and property, present and future, 
including uncalled capital, subject to £750,000 6 per cent. first mortgage 
debentures. 


Electrical Contracts & Maintenance Co., Ltd. (101,757).— 
eturn dated December 31st, 1920. Capital, £3,000 in £1 shares. АП shares 
т up. 41,331 paid, £1,669 considered us paid. Mortgages and charges: 
M. 


City of London Electric Lighting Co., Ltd. (34.406).— 
Capital, £1,200,000 in 0.000 ordinary and 49.000 preference shares of £10 
each. Return dated April 7th, 1920. 70.395 ordinary and 40,000 preference 
Shares issued, £1,105,930 paid. Mortgages and charges: £800,000, 


South African Lighting Association, Ltd.—Satisfaction 
to the extent of £24,550 on or before December 3Ist, 1920, of debentures dated 
July 24th, 1901, August 18th, 1908, securing £25,000. 


Hexham & District Electric Su ply Co., Ltd.—Particu- 
lars of £10,000. debentures authorised August 6th, 1920; whole amount issued; 
charged on the company's undertaking and property, present and future, 
Including uncalled capital, ; 


‚ Leatherhead & District Electricity Co., Ltd.—Satisfaction 
in full on December 20th, 1920. of trust deed dated July 2nd, 1912, and 
SUppemental deed dated June 30th, 1915, securing 425.000. А 

" Steyning Electric Light Co., Ltd.—Deposit on February 
th. 1921. of deeds of Borough House, High Street, Steyning, (о secure. all 
гн dye er to become due {rom company to Barclays Bank, 


Harland Engineering Co., Ltd.— Mortgage dated Feb- 
ruary 9th, 1921, to secure £4,000, charged on certain land and premises in 
Salford, Lanes. Holder: W. E. Ashworth, 13a, Rosamond Street, Salford. 


. Yorkshire (Woollen District) Electric Tramways, Ltd.— 
Issue on June 28th, 1911, of £50,000 debentures, part of a series (notified 
February 28th, 1921). Satisfaction in full on February 22nd, 1921, of deben- 
tures dated January 18th, and June 28th, 1911, securing £100,000 also notified, 


Stols Electrophone Co. (1914), Ltd.—Mortgage deben- 
tures dated February 18th, 1921, to secure 45, 000. charged on company's 
property, present and future, including uncalled capital. Holder: A. Hyman, 
4-5, Copthall Court, E.C. 


Hale, Pearn & Co., Ltd.—Two mortgages dated Feb- 
ruary 9th and 10th, 1921, to secure £6,000 and £2.000 respectively, charged 
on certain land in Manchester. Holders: Mrs, S. Benger, The Grange, 
Eon то Cheshire, and Mrs. E. Linney, The Limes, Denton, near Man 
chester, 


M. L. Magneto Syndicate, Ltd.—Debenture dated Feb- 
ruary 23rd, 1921, to secure £80,000, charged on the company’s undertaking 
and property, present and future, including uncalled capital. Holders: R. I 
Meats, 26, High Street, Coventry, and E. A. Raybould, 71-73, Edmund Street, 
Birmingham. 


CITY NOTES. 


Presiding at the annual meeting, held 
at Manchester on February 28th, the chair- 
man, Mr. L. E. Mather, said that 1920 had 
been the best year in the history of the 
company. The increased. profit was due to the larger volume 
of business transacted, and the percentage of profit on turn- 
over was no greater in 1920 than in 1919. Though the avail- 
able total was much larger they had considered it wise to 
recommend the same dividend and to increase the carry 
forward. The capital had been increased by 313,660 shares 
issued to the ordinary shareholders and the employés. With 
regard to the increased turnover, the tonnage output for the 
last six months of 104) was 30 per cent. greater than for the 
similar period in 1913. the previous record year as regarded 
tonnage output. He took six months only because of the 
moulders' strike, Which had had such a serious effect on the 
first half of 1920. They had made considerable extensions 
at Park Works, and had had to purchase premises in London 
for the use of the London and overseas organisation. While 
unemployment was so severe around them, the company had 
more men employed now than ever before in the life of the 
company. The moulders’ strike compelled them to order 
considerable supplies of castings from abroad, and this had 
had a distinct effect on the present unemployment in many 
industries. In their own works the output per man, as far as 
they could judge, was practically up to the pre-war standard. 
There was a need for greater co-operation in industry. If 
they were to hold their own against foreign competition all 
sections of the community must pull together and cut out 
extravagance, Waste, and restrictive measures, whether affect- 
ing labour, capital, Government, or trade as a whole. 


Lord Ashfield took the chair at the an- 

Underground nual meeting held on March 3rd. In his 
Electric Railways opening remarks, Lord Ashfield said that 
of London, Ltd. a loss of £55,000 had been incurred in the 
payment of the coupons on the 44 per cent. 

bonds and the 6 per cent. income bonds, owing to the adverse 
exchanges upon New York and Amsterdam. He characterised 
as most unsatisfactory the fact that only £20,000 remained to 
carry forward after payment of dividends; the latter were 
also lower than in the previous year. The chairman reviewed 
the considerable progress made during the year. He out- 
lined the main points of improvement embodied in the new 
rolling stock (which has been described in previous issues 
of the ELECTRICAL REVIEW), and said that the car-mileage of 
the railways had increased. by 7,240,000, while that of the 
‘buses rose 11,514,000 car miles, and the tramways 55,000. 
1.487, 000.0 passengers were carried by the group during 
1920; this represented more than half the total traffic of the 
Metropolis. The increase in the number of passengers carried 
amounted to 110,000,000, or 8 per cent. In spite of these 
increases the financial result had been unsatisfactory, and the 
immediate cause was the absence of reasonable rates for 
passengers during the first nine months of the year. Lord 
Ashfield was pleased to announce, however, that since these 
revised fares had been put into force, affairs had assumed a 
brighter aspect. In the first three months of the year covered 
by the report the railways had carried 108,000,000 passengers; 
which brought in a revenue of £982,000. During the last 
quarter of the year, although the nuniber of passengers fell 
to 98,000,000, the income amounted to £1,252,000. The same 
results were obtained from the tramcars and omnibuses. The 
chairman thought this indicated success, but the trade de- 
pression was having an adverse effect upon the number of 
passengers carried. Unless this phase passed the increased 
revenue from fares would only just balance the falling off in 
passengers. Fresh capital expenditure was needed, but before 
money was borrowed it was essential that the capital already 
invested should receive a fair return. The operating com- 
panies were financially independent, and it had been found 
that the withdrawal of the Government guarantee had been 
amply compensated for bv the increased fares. The chairman 
suid that the Associated Equipment Со, had not been se 
successful during the vear, although the ваше dividend had 
been paid. In conclusion. Lord Ashfield referred to the 
negotiations with the L. C. C. and the Ministry of Transport 


Mather and 
Platt, Ltd. 
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in connection with the co-ordination of the London traffic 
Bystenis, and said he hoped for tangible and useful results. 
Ihe Ministry of Transport railway grouping scheme was 
mentioned, and the speaker said that the group was an earnest 
of the acceptance of the principle in во far as the London 
rallways were concerned. 


Presiding at the ordinary general meet- 


Tramways, ing, held on March Ist, the Rt. Hon. Vis- 
Light & Power count Chilston, G.B.E., said that industrial 
Co., Ltd. disputes and the general trade depression 


had affected the company’s revenue and 
delayed the completion of works under construction. Regard- 
ing the latter, he said that the new station on the Avon had 
been completed, and for the last three months had been 
supplying electricity to Warwick; the Leamington Spa 
district would soon be supplied from this station. А big 
industrial consumer whose annual bill would amount to about 
£30,000 was also about to be supplied from the Avon station. 
Considerable extensions had been carried out to the Hinckley 
station in the Leicestershire and Warwickshire Co.'s area. 
In the Derbyshire and Nottinghamshire area extensions had 
been kept down to a minimum 1n anticipation of a bulk supply 
from a proposed station on the ‘Trent, but the high-pressure 
cable system had been extended considerably. In the opinion 
of the directors, the Government's scheme for the re-organisa- 
tion of electricity supply could not succeed, and their opinion 
was derived from a study of the proceedings at recent in- 
quiries held by the Electricity Commissioners. The directors 
deprecated the action of the Commissioners in withholding 
approval to the company's scheme for the erection of a large 
station on the Trent in favour of the Nottingham Corpora- 
tion's proposals, although the Corporation had no statutory 
powers of supply outside its own boundary. The Commis- 
sioners’ idea, was that the company should receive a bulk 
supply, when available, from a station practically run by the 
Corporation. The Chairman said it would be agreed that 
municipal control and etticiency were not compatible. So 
far nothing had been done to commence operations upon the 
new station except a proposal to erect a small temporary 
station on the site. The Commissioners’ action would result 
in many years of delay in meeting the requirements of this 
area. ; 

The directors were confident that, unless unforeseen circum- 
stances arose, there would be a substantial increase in the 
company's revenue during the current year. 

The report and accounts were adopted unanimously. 


Mr. J. A. Hosker, J.P., presiding at the 


Bournemouth annual meeting, said that the receipts from 
and Poole sale of energy and meter rentals had in- 
Electricity creased by £26,512, or ЗІ per cent. The 

Supply Co., lu. total receipts on revenue account showed 


an increase of £28,978. The working costs 
amounted to £54,313, an increase of £23,792. Coal and other 
fuel showed an increase of £13,801, salaries and wages an 
increase of £4,200, repairs an increase of £1,662, and rates, 
taxes, and insurance an increase of £2,012. The total amount 
standing to the credit of the net revenue account, after adding 
the balance from last vear and net profit on trading account, 
was £47,104, and the balance available for distribution was 
£29,549, as compared with £20,641 last усаг. They were paying 
the same dividend as last year, namely, 6 per cent. The figures 
could only be regarded as satisfactory, bearing in mind that 
they were still suffering from the abnormal conditions result- 
ing from the war. Applications representing 1,942 kW had 
been obtained, as compared with 1,695 kW in the previous 
year, which was satisfactory having regard to the existing 
trade depression. The units consumed amounted to 6,193,302, 
as against 4,080,347 last vear. The issue of 74 per cent. 7-year 
notes was successfully made during the year. They succeeded 
in placing all they required, namely, £90,000, and he thought 
the company was to be congratulated on the success of that 
issue, having regard to the stringency of the money market 
when it was made and the fact that the market had declined 
steadily since. 


The report for 1920 of the N. V. Philips’ 
Gloielampen Fabrieken, of Eindhoven. 
states that a portion of the new issue of 
ordinary shares has been taken up by the 
American group with which the company had concluded a 
community of interests. At the express wish of the group 
it had been decided to modify the articles of association so 
that only shareholders, with the exclusion of the other groups 
of participators in the profits, would have right to the reserves. 
In connection with this matter, it was also considered reason- 
able that those who were entitled to a percentage on the profits 
(the directors) should not suffer from possible large amounts 
being written off for depreciation and placed to reserve funds, 
and the method of profit distribution had been modified 
accordingly. The new group also urged that the profit-sharing 
certificates should he withdrawn, and the directors proposed 
to do so. Through the projected withdrawal of the profit 
certificates, which received 15 per cent, according {о the 
articles of association, 10 per cent. in future would devolve 
upon the shareholders, and 5 per cent. on the directors, but 
the latter had expressed the wish to relinquish their rights in 
this respect in favour of the ‘ personnel interests“ which 
would in future consequently receive 15 instead of 10 per 
cent. of the profits. 


Philips’ Glow 
Lamp Works. 


Coming to consider more particularly the commercial side 
of the question, the report states that the directors took up 
an interest in various glow lamp works during the year. One 
of these manufactured too many other kinds of electrical 
articles, and had got into a less ‘prosperous condition. The 
amount invested in the factory by the company had been for 
the most part written off, and the directors were acting so as 
to reorganise the business in such а manner that they would 
continue to be interested in it only in the manufacture of 
glow lamps, while the possibility existed that the factory 
would be able to be restored as a productive undertaking 
in the course of a few years. After dealing with the addi- 
tions made to the dwellings provided for workpeople and 
oflicials, the report mentions that the bonuses payable to the 
personnel were again to be distributed half in cash and half 
in 6 per cent. cumulative preference shares issued at par. 

The report proceeds to state that it is impossible to predict 
the future of the industry, especially in present times. From 
the technical point.of view the directors were proud of sharing 
the leading position in the glow lamp industry, both in the 
old and the new world. Ав a result of the known com- 
munity of interests the factories were mutually inspected, 
and patents and the latest inventions were interchanged. 
The company’s sales organisation was again extended in 1930; 
but activity since the beginning of 1921 was suffering from 
the world crisis, and although it was possible to carry on 
at full output in January and February, the new orders 
received in these months were considerably less than in the 
corresponding period in 1920. The purchasing capacity of the 
whole world has declined, the public is reserved, and con- 
siderable stocks of lamps both at the company’s branches and 
at customers abroad were lying in the stores. Nevertheless, 
the directors regard the future with confidence. 

The working results for 1920 show profits of 10,150,000 fl.. 
as compared with 11,205,000 fl. in 1919. It is proposed to 
write off 3,005,000 fl. for additional depreciation. and devote 
150.000 fl. to the redemption of profit-sharing certificates, and 
to set aside 936.000 fl. for personnel interests, and apply 
1.194,000 fl. as the directors' share in the profits. Out of the 
balance remaining the ordinary shares will receive a final 
dividend of 20 per cent., making 31 per cent. for the year, 
and the preference shares a final dividend of 4 per cent., 
making 11 per cent. for 1920. The dividend for 1919 was at 
the rate of 151 per cent. on the ordinary shares, of which 
100 per cent. was paid in the new shares and 51 per cent. in 
cash, and 35 per cent. on the preference shares, of which 30 
per cent. in ordinary shares and 15 per cent. in money. The 
ordinary share capital taken up now amounts to 10,200,000 fl., 
and the preference capital to 4,500,000 fl., as contrasted with 
3,500,000 fl. and 2,250,000 fl. respectively a vear ago. 


The annual general meeting of share- 


Smithfield holders was held on February 95th. Sir 
Markets Herbert S. Leon. Bart, who took the 
Electric Supply chair, said that the removal of Govern- 
Co., Ltd. ment control from the meat markets 


caused a revival of the pre-war competi- 
tion among the tradesmen which reacted favourably upon the 
company's business. Installation charges " paid by cus 
tomers for alterations and extensions also added to the income 
of the company. "The speaker could not say how the company 
would be affected by the London district electricity supply 
scheme, but the directors were carefully watching the progress 
of events in order to protect the interests of the shareholders 
should occasion arise. The output of the company was still 
increasing. and the prices charged were lower than those of 
other London companies. 
The report and accounts were adopted, and the retiring 
director and auditors were re-elected. 


At the annual meeting, held on February 

Westminster Ard. Capt. Edmund I. Bax (chairman) 
Electric Supply referred to the death of Lord Downham. 
Corporation, Ltd. the late chairman. and said that is was dne 
to the latter that many objectionable 
clauses in the Electricity (Snpply) Bill, 1919. were rejected. 
During the year nearlv £60,000 had heen spent on extensions 
of plant, mains, buildings. &c.. and this sum would have 
been considerable larger if all the new plant on order had 
been delivered. Owing to this delay thev had been unable 
to shut down the old steam plant at Eccleston Place and 
Davies Street to secure greater economy in working. The 
increase in revenue of £40.000 had been dye onlv to the 
extent of £7,000 to increased charges. The units sold showed 
an increase of nearly 1.200.000. Special attention bad been 
paid to the cooking and heating business of the company. The 
depreciation, sinking. and reserve funds now exceeded 
£562.000, and the financial position of the company could be 
considered very sound. Owing to the removal of lighting 
restrictions and the necessity of economising coal the business 
showed healthy signs of expansion, in spite of Increased prices. 
Acting under the advice of Sir Alexander Kennedy, the hoard 
did not pronose to erect any more generating machinery at 
the two stations mentioned above, and it was honed to shut 
them down before the end of the vear. The necessary new 
machinery and plant for the Central Co. was in conrse o, 
erection at Grove Road. and consisted of two 10.000- V 
turba-generators, steam raisine plant, and switchgear. The 
sunplv from this station. would be brought to the company’s 
sub-stations and distributed from there. In conclusion, the 
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chairman referred to the scheme of electricity supply рге- 
pared by the leading London companies for submission to 
the Electricity Commissioners. The scheme had been framed 
with a view to an extension of the tenures of the various 
undertakings. 

Mr. Harold E. Young, referring to a former issue of shares 
to shareholders at a premium, hoped that this course would 
not be followed again, as it resulted in a loss to the share- 
holders, who were entitled to some advantage. 

The chairman said he would bear the matter in mind in 
connection with any future issue. 

The report and accounts were adopted. 


Mr. James Taylor took the chair at the 
meeting held at Liverpool on February 
Corporation for 28th. In presenting the report and ac- 

Power counts, the chairman said he considered 
Distribution Ltd. the action of the directors in issuing 
£130,000 of ordinary shares in July last 
was wise in view of the present difficulty of obtaining money. 
The question of fresh plant was before the directors for, in 
spite of the trade depression, the demand for power was in- 
creasing. Referring to the delimitation of the Midlands into 
various electricity areas, the speaker said the company had 
protested against the separation of its area as had been sug- 
gested, and the position was being watched very closely. 
Some figures given indicated a steady growth in the strength 
of the company. In 1911 the gross revenue was £43,159, the 
net profit £2,500, and the number of units sold was 10,954,412. 
During the year under review these figures were £331,518, 
£83,278, and 38,941,675 respectively. The report and accounts 
were adopted, and the retiring director and auditors were 
re-elected. 55 

Kensington & Knightsbridge Electric Lighting Co., Ltd. 

During 1920 the consumers increased by 228 to 5,637, and 
the connections (30 watt equivalent) by 38,519 to 641,738. 
Units sold 5,810,662. Net profit £16,344, plus £1,223 brought 
forward. After paying the preference dividends and 9 per 
cent. on the ordinary shares for the year, £2,617 is to be 
catried forward. The balance of the renewal and reserve fund 
now stands at £164,548. The report refers to the forthcoming 
electric supply legislation and the need for amendment. 

Meeting: March 17th. 


Newcastle-on-Tyne Electric Supply Co.—According to the 
Financial Times, Messed: Lazard Bros. & Co. have purchased 
$500,000 44 per cent. first mortgage debenture stock of the 
Newcastle-upon-Tyne Electric Supply Co. at 68.35 per cent., 
and they are offering their stock for sale at 694 per cent., less 
a brokerage of 4 per cent. This £500,000 stock ranks pari 
passu in all respects with the existing stock, the total amount 
of which is limited to one-half of the amount of the share 
capital for the time being issued and fully paid up. 


Para Electric Railways & Lighting Co., Ltd.—Gross re- 
ceipts for the year ended November 30th were £206,897, and 
operating expenses £175,032; net revenue earned in Para, 
after allowing for loss on exchange, being £112,124. Trans- 
ferred to depreciation and renewals reserve £10,000, to general 
and contingencies reserve £10,000. Preference dividend 6 per 
cent.; ordinary dividend 6 per cent.; carry forward £18,156. 


Davis & Timmins, Ltd.—Dividend for the year 1920 8 
per cent., and a bonus of 17 per cent., both free of tax. 
Carried forward, subject to special taxation, £53,535. 


Electrical & Industrial Investment Co., Ltd.—A dividend 
of 6 per cent., less tax, for 1920 is announced on the pre- 
ferred ordinary shares; £21,028 is carried forward, subject 
to corporation profits tax. . 


Stock Exchange Notices.—Applications have been made 
to к Committee to allow the following to be officially 
quoted :— 

Armstrong (Sir W. G.), Whitworth & Co.—£2,000,000 61 
per cent. second debenture stock. 

Vickers.—£1,500,000 7 per cent. 7-year notes, Nos. Al to 
A4,000 (£100), Bl to B700 (£500), and CI to C750 (£1,000). 


Companies Struck off the Register.—The names of the 
undermentioned companies have been struck off the register, 
and such companies are therefore dissolved :— 

Electric Wiring & Fittings Co., Ltd. 

Radium Lamp, Ltd. , 

London Electric Wire Со. & Smiths, Ltd.—Final dividend 
on the ordinary shares making 71 per cent., less tax, for 
1920. £50,000 to reserve. Carried forward £38,926. Issued 


fies increased by final calls on new issue of preference 
shares. 


County of London Electric Supply Co., Ltd.—Further 
dividend on fully-paid ordinary shares at rate of 11 per cent. 


рег annum, less tax, making 8 per cent.; carry forward 
£18,594, 


City of London Electric Lighting Co., Ltd.—Dividend 
(subject to tax) on the ordinary shares of 12 per cent. for the 
year 1920 and & bonus of 2 per cent. on account of reduction 
of dividend for 1916. £23,649 carried forward. 


Telegraph Construction & Maintenance Co., Ltd.—The 
accounts for 1920 show net profit £110,187, plus £114,840 
brought forward. Dividend 7} per cent., free of tax, making 
10 per cent. for the year. To reserve £20,000, carrying for- 
ward £115,388. 


Midland Electric 


Notting Hill Electric Lighting Co., Ltd.—Expended on 
capital account during 1920 £19,791. The lamps connected 
(30 watt) increased from 280,087 to 303,188; profit increased 
trom £31,225 to £33,816. The number of consumers is now 
5,809, and all except 13 are supplied at 200 volts. There is 
put to depreciation, renewal, and reserve £93,000; to special 
reserve, 43, 000; debenture interest, less tax, £1,792; Kensing- 
ton & Notting Hill joint debenture stock interest and sinking 
funds, £4,292; income tax, £5,978; preference dividend 6 per 
cent., less tax; distributed to staff under co-partnership scheme 
£431; dividend on the ordinary shares at the rate of 8s. per 
share, less tax, £7,574; carried forward £3,647. Mr. R. G. 
Rawkins, manager and secretary, has been elected to the board 
in place of the late Sir William Crookes. Units generated or 
purchased 4,358,459; units sold 3,035,553. Meeting: March 15th. 

Chelsea Electricity Supply Co., Ltd.—Profit for 1920 
£41,874, plus 41,522 brought forward and £2,159 interest, 
making £45,555. Interest on debenture stock, £4,260; to 
reserve for renewals, depreciation, and contingencies, £17,312; 
written off cost of extinction of founders’ shares, £2,178; 
written off investments, £2,925; 6 per cent. on preference 
shares; final dividend on ordinary shares at rate of 7 per 
cent. per annum, making 6 per cent. for the year, carrying 
forward £2,249. Units sold 4,916,128, an increase of 691,623. 
Meeting: March 16th. 

Ward & Goldstone, Ltd.—Interim dividend at the rate of 
7 per cent. per annui, less tax, will be posted to preference 
shareholders on March 318, 

Brazilian Traction, Light & Power Co.—. quarterly divi- 
dend of 1} per cent. on the cumulative prelerence is an- 
nounced. 

—— ————À 


STOCKS AND SHARES, 


TUESDAY EVENING. 
REMARKABLE rises occurred thjs week amongst Home Railway 
stocks, more especially those in the ordinary and deferred 
list. To name a precise explanation for the rally would be 
difficult. The simple reason, however, would appear to be 
the fact that prices last week got down to levels at which 
the fall certainly appeared to be overdone. Even in days 


‘like these, when there is so little money about, a certain pro- 


portion of capital can be trusted to become available for 
securities that are manifestly flat, and which require little 
buying for a complete change to be wrought in the aspect of 
the market. ‘The Undergrounds, not having shared to the 
fuli extent in the previous slump of the steam stocks, have 
been left out of the recovery, and the changes on the week 
are downward. Underground income bonds are weak, and 
there is no recovery in either issue of the company, nor in 
Districts, Metropolitans and Central Londons. 

Various reports have appeared from the Electricity Supply 
companies in respect of the year just ended, and most of them 


‚аге decidedly satisfactory. The County of London report is 


а case in point. The company secured increases in most 
branches of revenue, and, although the working costs have 
also gone up, the result of the year’s working is that the net 
revenue accounts gets £27,000 more than it did last year at 
£244,250. The increased dividend of 8 per cent. inaugurated 
last year is maintained, and £18,600 goes forward. The 
Metropolitan. Electric Supply Co. shows an increase in gross 
revenue of £103,000, of which £7,000 was retained in net. 
The reserve has been increased to £615,000. The Notting Hill 
Co. shows a rise in net profit to £34,000, gnd the dividend on 
the ordinary 1s 8s. per share. Another interesting report is 
that of the Telegraph Construction Co. The meeting is due 
for Thursday in this week. Profits show a falling off of 
£14,000, but the company maintains its dividend of 10 per 
cent., free of tax (equal to 20 per cent. on the old capital), and 
puts the usual £20,000 to reserve, making the latter £160,000. 

In the list of share prices, London Electrics have risen 5s. 
to £l, and Metropolitan preference are a good market at 
2 13/16. On the other hand, Westminsters weakened to 4}, 
and once more the return is over 10 per cent. on the money. 
ee parted with half of their rise of the preceding 
week. 

Manufacturing shares remain heavy. Edisons have fallen 
to 8s. 9d. English Electrics are weak at 12s. 6d. General 
Electrics fell 3s. to 90s. 9d. The reason for this decline is 
simply the fear of dividends being reduced, more or less sub- 
stantially, in respect of the year just ended. "There is a pretty 
general agreement that the 1919 distributions will certainly 
not be maintained, and, having regard to the all-round slump 
in trade, the question arises as to whether half the previous 
dividends will be paid in respect of the year just ended. 
These considerations affect the whole of the manufacturing 
group, and, indeed, industrials of every description in the 
Stock Exchange. Those who looked for settlement of com- 
merce are disappointed at the turn which diplomatic affairs 
have taken. The occupation of German frontier towns does 
not promise hopefully for re-establishment of trading condi- 
tions with Germany, while the position in Russia, in spite of 
the lip-service paid to the idea of setting up a credit export 
scheme and the like, cannot disguise the extraordinary diffi- 
culties that still exist in the way of entering into trade rela- 
tions with a country whose principal asset for the time being 
is the printing press. 
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Great Northern Telegraphs have gone back to 20% owing to 
the movement of the French Exchange. Western lelegraphs 
are easier at 16 and Eastern ordinary at 1604. Chili Tele- 
phones went back to 54. The general tendency of the market 
is not quite so good as it has been of late. Marconi's have 
been down to 1 21/32, ralling, however, to 1j.  Anglo- 
American issues are quiet, and there is nothing of fresh conse- 
quence in other cable stocks. 

Amongst foreign issues, Brazilian Tractions have given way 

to 364, and Mexico Trams 6 per cent. bonds to 234. Mexican 
Light and Power first mortgage bonds are lower at 624. 
There is neither interest nor support for Mexicans at the pre- 
sent time, and the failure of the Mexican Government to pro- 
vide the monthly remittances promised to the Mexican Rail- 
way Company is exercising the minds of those who had 
pinned their faith to the power of the new President to start 
an era of progress and prosperity. Argentines are quiet, and 
amongst dollar stocks the tendency during the past week has 
been irregular. Shawinigan Water at 115} and Canadian 
Generals at 126} are both lower. Toronto Power debenture 
has risen 4 to 76. 
. North Metropolitan 5 per cent. debenture hardened to 57}. 
Tees Power ‘Sixes at 89 are a point lower. The market in 
iron, coal and armament shares is despondent. Vickers ordi- 
nary and the 5 per cent. tax-free preference are dull at 
10s. 74d. and 118. 3d. respectively. Rubber market conditions 
are practically unchanged. Leading shares are again lower 
on the obvious impossibility of producing companies making 
any ung but a loss while rubber rests at a shilling or so 
per lb. 


SHARE LIST OF ELECTRICAL COMPANIES. 


Hour Evectrarciry COMPANIES. 


Dividend Price 
— March 8, Yieli 
1919. 1920. 1921. Rise or fall. p. o.“ 
Brompton „„ (oc. 12 12 — £916 0 
Charing Cross oe ee 7 8 ki — 10 6 
do. do. do. (Pret... à . 44 at — 8 10 8 
ee ee ee se 
8 ol London ee ee ee 13 14 W / = 11 4 0 
do. 8 per cent. Proft... 6 6 116 — 617 2 
County of oe eo -> ee 8 8 7a Y 10 9 10 
Е do. do. 6 per cent. Prot. E j 11 — a 5 5 
ensington Ordinary oe өө = 1 5 0 
do. do. 6 percent. Pref... о k 14 -~ А 19 ;- A 
А „А т cent. Pref, .. 40 1) ais - $ 815 8 
Ge. James và eo 12 12 8 — 10 0 0 
th Lond ee e. 6 == " == 9 2 10 
South Metropolitan Pret... ec 3 15/9 DE 8 17 10 
Westminster Ordinary ..  »» 10 10 44 — è 10 5 9 
TELEORAPHS AND TELEPHONES, 
з we 8 
A lo-Am. Tel. Pref. өө ee = 7 9 
ы do. Def. oe ee 93/6 lj Г — 9 6 
Chile Telephone .. ce » 3 6 - 4 66 
Qube Bub. Ord ee өө өө 1 1 -— 10 18 
ON oe ee ee 10 10 16 — 1:6 6 
ol. «^ ee eo 8 10 160 —1 8 4 
Globe Tel. and T. Ord. .. oe 8 10 109 = 6 6 
0. do. | eo eo 6 9 = 6 18 
Great Northern Tel. «„ % 22 22 3C) -1 10 14 
Indo-European oe өө oo 18 10 80 - 8 6 
Marcon! oe oe oe ee 25 25 1 — 14 — 
Oriental Telephone Orl. 10 12 2 — *6 9 
United R. Plate Tel. өө өө 8 8 — 6 8 
Weet India and Panama eo [IJ 105 Nil * Nil 
Western Telegraph.. ee oe 10 1 са» à 26 5 
. Home Rais, 
< ' 1919 1920 
Central London Ord. Assented... 4 4 2 = 940 
M ew ee ee ee i 14 + 1 6 4 
айз ша S Ni Ni 114 ET x 
ectrio nary Nil 
V do. do. “ А * ee Ni Nil b/- = 6а Nil 
:do. do. Inoome ee 4 2 65} = | 9 19 8 
i FoRE IAN TRAX3, &c. 
lo-An First Pret Ni AH g 
A lo-Arg. Trams, rat е ee -— 10 9 6 
io. do. ind Pref. .. Nil sh 8 — Nil 
do. do. 6% Deb. .. 6 b sof — 8 8 0 
Brasil Traotions .. ‘ .. Ni Nil 86 -1 Ni 
British Columbia Eleo. Rly. Pice, 6 5 56 — 8 18 6 
do. do. Preferred M 6 — *8 16 0 
do. do.  Deferred N 8 +2 #11 18 2 
à». do. Deb. ee + M. 57 — 1 10 0 
Mexico Trams 6 percent. Bonds. N i 89 - Nil 
do. 6 per cent. Bonds.. Nil Nil 23 —1 Nil 
Mexican Light Common .. „ Nil Nil 1 — Nil 
do. Pref. (E) ee Nil Nil 18 ==» Nil 
do. let Bonds ee ee Nil Nil 62} —1 Nil 
MANcCracTuBING COMPANIES. 
Babcock & Wilcox ee eo ° 15 15 + — 7 1 2 
British Aluminium Ord. .. ee 10 10 17/- = 1115 4 
British Insulated Ord, .. . of 194 15 1 — 9 6 10 
Callenders ee ee ee ee 25 15 1 — 10 18 2 
[T] 64 Pret. oe ee ee 64 64 17/6 zoo 7 8 7 
Oestner. Kellner ee eo ee 20 17 23 — 1 19 9 
Crompton Ога, s T e 10 10 13,9 — 14 11 0 
Edison- wan „ 10 10 8/9 — . — 
do. do. 6 per cent. Deb. .. 5 б 70 =æ 7 210 
Electric Construction ГЕ ee 10 10 15 9 = 1214 0 
English Electric  ., x .. ~ 8 12/6 — 6d 12 16 0 
Do. Pre 0 " ee == 6 13/6 е E 5 11 10 
Qen. Eleo. Pref ee ee ee 64 18,6 = 1 2 6 
о. " oe oe ee 10 10 1\, — 1913 8 
Henley oe e. өө ee ee % 15 1 — 5 10 18 2 
• Ole "T^ oe ee 44 44 Ваха => 618 6 
India-Rubber.. "T ee ee 10 1 ~ — 
Met.-Viokers Pref, .. ee ee — 8 ін} ~ 816 4 
Giemene Ord... oe oe ee 10 10 Bi — el) 8 2 
~ 5 3 


Telegraph Qon. eo oe oe 20 90 aig 
i * Dividends paid free of Income Jax, 


© Ga Ow-»O-30w0000 


MARKET QUOTATIONS. 
IT should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prioes are only generel 
and they may vary according to quantities and other ciroumstanose, 


Tuesday, March 8th. 


i Latest ips cede 
[7] Aoid, Oxalio eee 06 eoe eee Ib, па 8d. deo. 
а Ammoniac Sal . pet ton 475 421 dec 
а Ammonia, Muriate (large orystal) ài 465 #3 дес. 
& Bisulphide of Carbon ev. P н ` ove * 06 
e Borax à s; " 
e Copper Sulphate. " 685 
а Potash, Oh orate . e lb, Td 
a e Perchlorate Ss " 10d 
а Bh ac vee өөө eae eee ° per owt. 416 rat 
а Sulphate of Magnesia a. o. per ton 416 2. 
а Sulphur, Bublimed Flowers . ” £31 Д1 dee. 
а [T] Lump * аа ose * ” 418 aes 
а Soda, Chlorate es 0.5. 4 por lb. 442. 
а L O stals Lll [IIl per ton 87 
& Sodium chromate, casks per lb. M- ss 
METALS, &c. 

p Babbitt's Metal Ingots  ... .. рег ton 49610 4900 ея 
с Brass (rolled metal 2" to 19" basis) per lb. 1/0 d. deo. 
€. [T] Tubes (solid drawn)... eov t 1/13 to 1,2 d. dec 
e 97 Wire, basis ee ТТ eve oe 1 d. deo 
c Copper Tubes (solid drawn) ... " 1/8 1d. dec 
e s Bars (best selected) . per ton sii £4 део, 
c » Bheet [III % eco os £116 4 дес 
c m) o oe T ө» » 8116 4 дес, 
d ,, (Electrolytic) Bars ses ” 1 1 deo. 
d [T] m вем eee » £148 ese 
d » i Wire Rods., , £1 dec. 
d n 5i O. Wire ., per lb. Did. 34. deo, 
f Ebonite Bod e? cce ° эзе oo ub eco 
f [T] Bheet oe LJ] 8- өее 
п German Silver Wire „ 2/9 Me 
А Gutia-percha, fine Д as " 14/. to 16/- vo а 
А India-rubber, Para fine НЕ " 1tàd Кр 
à Iron (Cleveland Warrants) ., per ton Nom. к 

" ' galv. No. 8, P.O. qual, " git £5 dec. 
g Lead, English Pig "m css өөө [T] 21) 10s. 95/- deo 
g Mercury ... ... „ oee Det bot. 419 10 to £12 15 P 
e Mice (in original cases) small! ., per ld. 44. to 4. 94. to td. dec 
9 n LI] LL] шешн [T] И) i 1348 Lo 287 4 eee 
е, » „ Se.. н 7 . 
p Phosphor Bronze, plain castings " ! 1/4 to 1/9 14. deo, 
p "n [T] rolled bars and r » 2/4 to an s y 

: „ rolled strip &shees „„ | 24 to 9/8 n 
d Siliolum Bronse Wire bas per Ib. | 1/4 ы 
Ld Steel, Magnet, in bars ее Фев 90 1/8 v.. 
n Tin, Block (English) , . per ton 4148 £16 to £11 deo. 
п „ Wire, Nos. 1 to 16 ... .. per lb. «6 - 
p White Anti-friction Metals . per tan 41810 £800 б 
| 
Quotations supplied by 

a G. Boor & Oo. James & STi, N 
в Thos. Bolton & Sons, Ltd. f Edward Till & Co, 
Frederick Smith & Co, i & Lowe. 
f India Rubber Gutta-Percha and п P. Ormiston & Bons. 

Telegraph Works Oo., Ltd, — 


r W. Т, Dennis & Oo. 


The Peltier Effect and Low-Temperature Research.— 
In a letter under this heading in Nature of February 24th, Mr. 
A. A. Campbell-Swinton inquires whether the Peltier effect has 
ever been considered as an aid to the production of very low 
te nperatures. The lowest temperatures yet obtained are those pro- 
duced by Dr. H. K. Onnes, of Leyden, who, by reducing the tempera- 
ture of metals to that of liquid helium, has got down to within 
less than 4' of the absolute zero of temperature, or more than 450 
below 23го Fahrenheit. Onnes, moreover, found that at such a 
temperature pure metals lose p-actically all electrical resistance, 
and become nearly perfect conductors. Mr. Swinton's suggestion 
is to app'y the Peltier effect, which consists in an observed 
dimiaution in temperature when an e'ectrio current is passed in А 
particular direetion through a tbermo-couple, to obtain still lower 
temperatures, At ordinary temperatures, when the metals com- 
posing the thermo-oouple have appreciable resistance, the Peltier 
effect is largely masked by the C’R heat produced in the metals by 
the passaze of the current. At the temperatures attained by 
Oanes, when resistance practically vanishes, this condition should 
not obtain, with the result that the application of the Peltier 
effect would appear to give possibilities of obtaining materially 
lower temperatures than have yet been reached. 


Electric Cooking at IIford.— The electrical engineer 
reports that in consequence of statements made at a Council 
meting recently with regard to the electric cooker at the fire 
station, he has investigated the matter and finds the following are 
the facta: —The cooker in question ія an old Tricity” oven fitte 
with new elements. In addition there are two boiling plates in 
use, these being the property of the consumer. The energy con- 
aumption for the September quarter was 649 unite, the cost of 
which amounted to £9 3s. (not £15 as stated), and for the 
December quarter. 411 units, or £6 178, From December 20th to 
February Ist, only 14 units were used. There is no doubt that 
during the two quarters referred t9 the whole of the cooking has 
been done ele:trica!ly. It has been conolusively proved that when 
care aud common sense are used, electricity ean compete тегу 
favourably with gas for cooking." А 


- 
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_THE ELECTRICAL FUTURE OF. NORWAY. · ^ 


Тноосн trading prospects in Norway are rightly de- 
scribed by H.M. Commercial Secretary as gloomy, 
there is much in the future of the country which 
will prove of interest to the electrical engineer. 
In his view, as expressed in his report on the 
industrial and economic situation of Norway in 
December, 1920 (Cind. 1145), it is improbable that 
trade will recover and approach normal. dimensions 
until an outlet has been found, either at home or by 
re-export abroad, for the accumulation of imports which 
has been piling up for many months. Even then, if 
the country is to make a good recovery, strict economy, 
hard work, and social and industrial peace are essen- 
tial. Labour in general in Norway, as in Great Britain, 
does not yet appear to have arrived at a clear under- 
standing of the situation, but it cannot be doubted 
that rapidly increasing unemployment has opened the 
eyes of many workers to the precarious state of affairs. 

Owing to general industrial stagnation, the demand 
for machinery, machine tools, belting, &c., is very 
slack. German firms are making great efforts to re- 
cover their market in Norway for machinery and tools, 
and are able to undersell all competitors in. this class 
of goods. Several large German exporting firms have 
now sales offices in Christiania. | тшн с 


‘Unless the rate for sterling and dollars 
falls, such business as can be done is likely 
to be secured by countries whose currency 

* Is not at a premium, particularly Germany. 
The latter country, besides being in a position to undersell 
all competitors, appears to be able also to offer quicker de- 
livery of electrical 1nachinery, turbines, machine tools, &c. 

In fact. in electrical machinery, German firms have re- 
established their position in the Norwegian market, and an 
expert estimates that they have secured 25 per cent. of the 
business in all kinds of such apparatus. Imports from the 
United Kingdom are stated to have remained small, owing 
to the fact that British manufacturers have been in a position 
to obtain a sufficiency of work which pays them better than 
deliveries to Norway. In the case of cables British exporters 
have secured a fair share of the business, which has-been 
considerable. ! | 3 

At the present moment the demand in Norway has relaxed 
owing to the stringency of the money market. It is, however, 
the opinion of an expert that the rapid development will not 
be retarded long. He bases his opinion on the following 
factors: It is estimated that about 1,300,000 h.p. generator 
capacity has been installed in the country, and available 
figures appear to indicate that a large proportion of this 
power still remains to be disposed of among consumers. There 
will therefore, necessarily continue to be a large demand 
for cables and smaller kinds of machinery such as trans- 
formers, motors, and cooking and heating apparatus. The 
use of electricity for cooking and heating has increased very 
greatly owing to the high cost of coal, and there is a great 
future for cooking and heating apparatus. | 

It is, howover, obvious that the exploitation of water power. 
whether harnessed or unharnessed, must depend: very consider- 
ably upon the position of the money market and the possibility 
of raising the requisite capital. i 

The Commission appointed by the Storthing in 1918 to in- 
quire into the question of a national plan for the supply of 
electricity for the whole of Norway has not yet submitted 
any recommendation, being still engaged upon technical pre- 
paratory work. | 

The new administration of electricity came into force on 


German 
Competition. 


January Ist, 1921, when an Electricity Board of nine persons 


took over the daily conduct of affairs. The Board consists 
of one director-general, with three expert sub-directors work- 
ing under him, one in charge of questions concerning water- 
courses, the second in charge of waterfalis, and the third in 
charge of electricity. while the remaining five members of 
the Board will be representatives chosen by the Storting.: 


The completion .of municipal power 
Municipal schemes has been hampered considerably 
Power Schemes; by the stringency of the money market, 
. which has rendered it difficult to raise the 
necessary funds. Only a few new municipal power schemes 
have been initiated during the past year, viz., the follow- 
ing :— 
The municipality of Drammen, having completed the exten- 
sion of the Labro power station, which was under construction 
ast year, is now considering a further extension of the same 
Dower station for the production of an additional 3,600 kW. 
е Bergen municipality is considering the question of pro- 


— 


curing 6.000 kW from the Herlandsfos. 


ИС 


The Christiania municipality, which is badly in want of 
power, has received the otter of 12,000 kW trom jukan, 
and also an оцег of 20,000 to 60, 000 KW. from ‘Lysse. In the 
event, of its accepting the otier of power from Tysse the 
transmission voltage would’ be 150,000. In discussing the 
desirabiüty of accepting this offer, the Christiania munici- 
panty has to take into consideration the comparative ad- 
vantages to be obtained trom the harnessing of the Kaanaasfos 
and Solbergtos (see below). | | 

‘the following municipal power schemes have lately been 
completed :— ! | : 

Honetos, and Norderhov have completed the installation of 
8.0% h.p. at Lonefos Mul. Ihe town of Haugesund has com- 
pleted the harnessing of the Etne watercourse. The town of 
Christiansund N. has completed the harnessing of the Skar 
Watercourse. ‘The Vaagsfjord Power Co. has completea the 
harnessing of а small watercourse for the supply of power 
to the ‘lroms county. | 

The following municipal schemes are still being proceeded 
with, but are hampered by financial dithculties :— 

That of the town of Fredrikshald for power stations on 
the Brekke and Krappeto waterfalls. Ihe harnessing of 
Faslefos at Bægna. ‘the scheme of the Nord Tröndelag 
county for harnessing the Folla watercourse. It is anticipated 
that the originators of this scheme will have ditticulty in 
disposing of the 30,000 h.p. which it is estimated to produce. 

Work has proceeded on the harnessing of the Haanaas 
waterfall on the river Glommen, and it is expected that 24,000 
h.p. will be ready for detivery in the course of next year. 
The dam has been completed, and work upon the power 
station has commenced.’ In the case of the Hoge Waterfalls, 
purchased by Aust Agder county, the construction of the 
power house has been completed, the transmission line is 
being erected, and transformers are in process of installation. 

Work is proceeding on the scheme of the Kristianssand town 
for the harnessing of the Nomeland fall, which is expected to 
yield 16,000 h.p. One generator, yielding 11,000 h.p., is now 
working. The work on the: Tafjord watercourse has been 
continued, and the scheme is now partly in operation. The 
work on the Aalfot watercourse has been suspended owing to 
financial difficulties. | 


| Work has been continued upon the har- 
Government nessing of the waterfalls at Nore, on the 
Power Schemes. river Laagen. The regulation of the Tun- 
| hovd lake has been completed, and tunnel- 
ling has commenced. Owing to a strike among constructional 
workers employed by the Government, work on the building 
of the railway from Kongsberg to the falls has made little 
progress, and it is now dithcult to say when the railway will 
be completed. | Е n 

‚ Between 13 and 15 million kr. has now been expended upon 
the Nore scheme, and the future of the scheme depends 
largely upon the question whether it is decided to arrange 
for the transmission of power from Tyssefaldene to the east 
of Norway (see above). Work upon the Hakavik installation 
has been continued, but has been interrupted by the strike 
of constructional workers, which is still proceeding. 

At Glomfjord, in the Nordland county, the State has now 
completed the installation of two machines of 25,000 h.p. 
each. An extra pipe line is under construction, which is to 
serve a reserve machine of 27,000 h. p.; it is probable that 
another machine of 27,000 h.p. will be insfalled later. The 
power from the two machines installed is delivered to а zinc 
smelting works. Inquiries for the delivery of power from 
the Glomfjord power station have been received from various 
sources, including American and British firms, but no con- 
tracts have yet been made. | “з “са 

The scheme for harnessing the waterfall on the river Laagen 
at Kongsberg has been postponed in view of an offer of 13.500 
kW, which has been received from the Rjukan power station. 
If the offer from Rjukan is accepted, 4,000 kW will be delivered 
to the Buskerud county, 2,500 kW to the town of Drammen, 
and 12,000 kW to Christiania. The Norwegian Government 
would, in that event, complete the power line from Rjukan 
to Kongsberg. while the Buskerud county and the towns of 
Drammen and Christiania would construet the transmission 
lines for the remainder of the distance. | 

Work is being continued on the harnessing of Solbergfos 
on the river Glommen. The main dam and the power station 
are in process of construction. but it is possible that the scheme 
may be delayed if the Christiania municipality decides to 
accept the offer of power from Tysse. About 22 million 
kroner has already been expended upon the scheme, while 
orders have also been placed for machinery to the value of 
about 8 million. kroner. 

The electrification of the railway from Christiania to Dram- 
men is now nearing completion, whilst that of thé section 
of railway from Norway to the Swedish frontier (the Ofot 
Railway) has been resolved upon, and that of other sections 
is under consideration. ч Е i 

A Commission has been appointed by the Norwegian 
Government to consider the possibility of transmitting elec- 
trical power from Norway to Denmark. It would appear 
improbable that such transmission will become a practical 
Proposition in the near future. 
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JOINT BLECTRICITY AUTHORITIES. 


А Seconp West RipinG (AIRE AND CALDER) SCHEME. 


CoNSEQUENT upon the provisional delimitation of the above- 
named area,* a conference of local authorities owning and 
operating generating stations within the district was held at 
Bradford in July, 1920, and was attended by representatives 
of 18 authorities, comprising the whole of such authorities 
excepting Heckmondwike U.D.C. The conference appointed 
a committee of eight members to prepare & scheme for im- 
proving the existing supply in, and the formation of a Joint 
Electricity Authority for, the district. The committee's report 
and scheme were duly approved by a further conference, held 
on February 24th, of representatives nof only of local. autho- 
rities owning and operating generating stations, but also of 
those in the district who are authorised distributors and pur- 
chase their supplies of electricity in bulk. | 

It will be remembered that an outline of another scheme 
having similar aims for the вате district, but prepared by the 
Leeds Corporation, has already been publishedct 


THE CoMMITTEE’S REPORT. 


The first meeting of the committee, which consisted of the 
electrical engineers of the électricity supply undertakings at 
Batley, Bradford, Halifax, Huddersfield, Keighley, Leeds, 
Shipley, and Spenborough, with Mr. Thomas Roles as its 
chairman, first met in August, 1920; an abstract of its report 
follows :— 

The Committee considers that any scheme which does not 
provide for the formation of a Joint Electricity Authority 
would only be in the nature of a palliative, and unless some 
authoritative body is formed having the duty of continually 


supervising matters relating to electricity supply in the dis- 
trict, efforts in the direction of improvement are likely to be 
spasmodic and carried out on individualistic rather than on со. 
ordinated lines. Any Joint Electricity Authority formed for 
the district should have full operative powers, as it is felt 
that an authority possessing merely advisory powers could only 
carry out its duties with the aid of а staff of inspectors, and 
that its recommendations would be often questioned, and 
friction and delay would result. 

The only alternative to forming a Joint Electricity Authority 
would be for the Yorkshire Electric Power Co. to be appointed 
the Authority to control the generation and main transmission 
of electricity in the district. From an engineering point of 
view this should prove a most satisfactory arrangement, and 
the fact that under the Yorkshire Electric Power Act, 1901, 
that company has powers enabling it to become such an autho- 
rity for the whole of the district, with the exception of a fringe 
on its northern and north-eastern boundaries, would greatly 
facilitate giving effect to such an arrangement. Moreover, 
the company has already in existence а considerable network 
of mains in the district which could be utilised to some extent 
for linking-up the various individual supply systems. 

In the event of the Electricity (Supply) (No. 2) Bill? becom- 
ing law, under the provisions of Clause 12 of the Bill, a Joint 
Electricity Authority formed for the district could, providing & 
special Order to such effect were obtained, delegate its powers 
to the Yorkshire Electric Power Co., by which arrangement 
the Joint Electricity Authority would become an advisory body 
whose duty it should be to protect the interests of consumers 
in the district. This course would appear to be preferable to 
the company being appointed an authority directly. It is 
believed that the company would not be averse to entering 
into an arrangement on these lines with the local authorities 
in the district. The committee, however, realises that none of 
the above proposals, although sound from ап engineering 
standpoint, wil be acceptable to the majority of the local 
authorities in the district. The principle of the control of 
public utility undertakings by local authorities has obtained 
firm root in Yorkshire, and the total output of the Power Co., 
both to areas in the West Riding (Aire and Calder) and the 
North-East Midlands Electricity Districts, is exceeded by the 
output from the Leeds Corporafion alone, and is not much (if 
any) greater than that from the Bradford Corporation. 

With regard to main transmission, any Joint Electricity 
Authority which may be formed will be placed in a position 
of considerable difficulty so long as the Power Co. remains in 
existence and retains its present powers. Moreover, whereas 
the company has full rights of generation, main transmission, 
and supply in bulk throughout the greater part of the district, 
any Joint Electricity Authority which might be constituted 
would have its hands tied by the provisions of Section 12 of 
the Electricity (Supply) Act, 1919. 

The Committee considers it possible that it may not be found 
advisable that the transfer of any but a few of the smaller 
generating stations should be effected, at any rate in the imme- 
diate future. Should such prove to be the case. the supplies 
which could be given by the Joint Electricity Authority would 
be so small that the heavy expenditure entailed in erecting & 
main transmission system could not be justified, unless the 
Joint Electricity Authority was prepared to build such a sys- 
tem for giving supplies to the Power Co. in certain parts of 
its area and во assist the company in continuing its develop- 
ment. 


* Erc. Rev., р. 815, June 25th. 1920. 

+ Erre. Rev., p. 95. January 2lst. 1921. 

t Erre. Rev., p. 844, Dec. 3ist, 1920, and p. 1%, Feb. 18th, 
1921. 


The Committee is, therefore, of opinion that if a Joint Elec- 
tricity Authority is established, it 18 essential that the whole 
of the main transmission of electricity throughout the district 
should be placed in its hands. It is abundantly clear that 
if the Power Co. were given representation on the Joint Elec- 
tricity Authority the voting power of its representatives would 
possibly in years to come have an equal if not a preponderat- 
ing influence on the Joint Electricity Authority. 

It must be clearly realised that the Power Co. is in posses- 
sion of very different powers from those vested in companies 


working under the Electric Lighting Acts, and if a Joint 


Electricity Authority is formed its duties will be almost exactly 
similar to those of the Power Co., but, in addition, it may be 
granted distributing powers.not possessed by the Power Co. 


If, therefore, the Joint Electricity Authority is to be a success, 


and no overlapping of rights and duties is to be permitted, it 
would appear that the only course which can be pursued would 


be for the Joint Electricity Authority to preferably consist of 


representatives of local authorities only, and that the Autho- 
rity should take over the Power Co.'s undertaking, and with 
it the sole rights of main transmission in the district. Such 
portion of the Power Co.'s undertaking as is situated in the 
North-East Midlands Electricity District would in all pro 
bability be purchased by the Joint Electricity Authority to be 
set up for that district. 

There are no Parliamentary powers in existence under which 
the Power Co. can be compelled to dispose of its undertaking 


‘to a Joint Electricity Authority, and the Government has 


decided that for the present the Bill under which powers were 


. sought for the formation of District Boards, which could com- 


pulsorily acquire power companies' stations and main trans- 
mission lines, shall not be proceeded with. The Electricity 


(Supply) Act, 1919, however, does contain powers under which 


such an undertaking may be taken over by agreement. 


The following is an extract from the reply of the engineer 
and manager of the Power Co. to the above proposal :— 

"I am directed to say that in their (the directors of the 
company) opinion it is premature to ask the company to con. 
sider the sale of its undertaking to a body which does not exist 
and whose formation and constitution is not yet definitely 
decided. To reduce the company's area of supply would be, їп 
the views of my board, a direct contravention of the vital prin- 
ciple of which the Power Act was an expression. The company 
is prepared to consider and to take part in any developments 
which will, in its opinion, be to the interests of the com- 
munity in the area as a whole, but for the reasons above 
mentioned it is not prepared at present to discuss with you the 
sale of a portion of its undertaking." 


THE SCHEME. 


Tue draft scheme, which has already been definitely adopted 
by a number of Town Councils, proposes, inter alia, that the 
Joint Electricity Authority shall consist of 40 members re- 
presentative of all local authorities (а) being authorised dis- 
tributors within the district, (b) having the right to purchase 


‘the whole or any part of any undertaking of authorised 


distributors within the district, and (c) the county council 
as representing the local authorities of all areas in which 
electricity is (1) supplied otherwise than under & Provisional 
Order, and (ii) not at present supplied. u 

The basis of representation shall be: Local authorities who 
are acting as authorised distributors and the populations 
of whose areas of supply do not exceed (1) 25,000, to be 
grouped and given one representative for every 25,000 in- 
habitants; (2) from 25,000 to 50.000, one representative each ; 
(3) from 50,000 to 100,000, two representatives each; (4) over 
100,000, three representatives each, plus an additional one 
for every complete 100,000 in excess of the first 100,000; (5) 


local authorities (other than county councils) in whose areas 
electricity is supplied by other authorities or companies 
under provisional orders, to be grouped and represented 
according to item (4) on the aggregate of the populations ol 
their areas: (6) county council, one representative for every 
complete 150,000 of the total population in the areas of urban 
and rural districts for which the councils of such districts 
are not entitled to appoint or take part in electing members 
other than those under item (6). | ek 
The rest of the provisions in connection with the adminis 
tration of the scheme are generally similar to those of other 
schemes, outlines of which have already been published. It 
is proposed that the purchase powers of local authorities in 
the district shall, at the expiration of 12 months from the 
date of the establishment of the Joint Electricity Authority 
(unless otherwise arranged) be transferred to and veste 
in the Joint Electricity Authority, subject to а right of 
appeal to the Commissioners. | 
The undertaking of the Yorkshire Electric Power Co., ant 
all its rights and interests therein, shall as from such date 
prior to December 8184, 1922, as shall be specified in the 
order constituting the Joint Electricity Authority vest M 
the Electricity Authority absolutely (the intent being tha 
so much of the said undertaking as is not situate on 
the district shall be transferred to and vested in the 20 
Electricity Authority for the North-East Midlands Electricity 
District (if and when established) on such terms 88 ue 
be agreed or, failing agreement, as may be determined by 
arbitration. lv 
Regarding the technical provisions of the scheme, the supp 
wil be on the three-phase, 50-cyele, а.с. system. The main 
transmission pressure will be 33.000, and the local secondary 
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transmission pressures 11,000 and 6,600 volts according to 
‘the voltage at present in use at the distributing centre con- 
cerned, but for' reasons of economy 11,000 volts wil be 
adopted wherever possible at distributing centres in which 
the pressure is at present 6,600 volts. The generating stations 
at Bradford, Halifax, Huddersfield, Leeds, Thornhill, and 
Wakefield will ultimately become the distributing centres 
for the areas surrounding them, and will be linked together by 
main transmission cables. Extensions from these centres 
will be made by 33,000-volt cables to sub-distributing centres, 
at such times as may become necessary. 

The main transmission lines will consist of 3-core, 0.15. 
0.2, and 0.25 sq. in. cable, 11.25 miles of which will be at 
11,000 and 80.5 miles at 33,000 volts, and it is proposed to 
complete 38.75 miles by August, 1922; 10 miles by August, 
1923; 22.75 miles by August, 1924; 7.75 miles by August, 
1995; and 19.5 miles by August, 1926. 

It is proposed that throughout the period covered by the 
scheme, and possibly for some time afterwards, the existing 
generating stations at Bradford, Halifax, Hudderstield (St. 
Andrew's Road—general supply) Leeds (Whitehall Road— 
general supply), Thornhill, and Barugh, so far as the generat- 
ing plant which is operated by means of waste heat is 
concerned, shall be utilised in conjunction with the new 
capital stations. The proposed extensions of plant (including 
extensions already authorised) at the existing generating 
stations above named, and the ultimate capacity of such 
generating stations on the completion of the proposed exten- 
sions are as follows :— 


Ultimate capacity 


Proposed extensions. of stations. 


Station (Max. cont, rating.) (Max. cont. rating.) 

Bradford Two 15,000-EW turbo- kW. 
alternators ... is 50,000 

Halifax Two 10,000-EW turbo- 

| alternators ... i 29.50 

Huddersfield ... One 10,000-kW turbo- 
alternator... a 24.00% 

Leeds Two 12,000-k M turbo— 

| alternators... T 75,000 

Thornhill Three 12,500-kW turbo- | 

| i: alternators AN 49.5201 

Barugh (waste heat) Nil 1.500 
Totals 10 sets 229,500 


Until the capital stations ure erected and operating to 
their full capacity it will be necessary to utilise the remaining 


generating stations, with a few exceptions, and possibly to- 


extend the plant in some of them; as these stations become 
linked up with the existing stations their running hours will 
be reduced, and finally they will be discarded. It is pro- 
posed that the erection of two capital stations shall be imme- 
diately commenced, one in the vicinity of the existing station 
belonging to the Wakefield Corporation, on the river Calder, 
and the other in the vicinity of Apperley Bridge, on the river 
Aire, and that three turbo-alternators each having a maximum 
eontinuous rating of 90,000 kW shall be in commission in 
the Wakefield capital station, and two turbo-alternators each 
of the same rating shall be in commission in the Esholt 
capital station, by August, 1924. The ultimate plant capacity 
of each of the capital stations will be 100,000 kW. 

It is proposed that the Minister of Transport shall imme- 
diately commence the construction of the two capital stations, 
and shall from time to time commence the construction of 
the main transmission lines mentioned above in order that such 
Stations and lines may be respectively in commission by the 
dates mentioned, it being the intent that the Electricity Autho- 
rity shall become responsible for financing the works, whether 
commenced by the Minister of Transport or otherwise, as 
early as possible after the establishment of the Electricity 
Authority. 

The Electricity Authority is to repay to the Minister of 
Transport within a period of five years from the date of the 
order constituting the Electricity Authority the sum expended 
by him up to the date when the Electricity Authority becomes 
responsible for financing the works of construction as afore- 
said, together with interest thereon to enable him to repay 
the Treasury. 

There are 25 existing generating stations in the district, of 
Which four are used mainly (if not solely) for tramway supply, 
namely: Huddersfield (Longroyd Bridge); Leeds (Crown 
Point); Yorkshire (West Riding) Electric Tramways Co., Ltd. 
(Belle Isle, Wakefield, and Castleford). It is intended that 
these stations shall remain in the hands of the present owners, 
but provision has been made for providing bulk supplies to 
such owners on their stations being shut down. On a scheme 
of any magnitude for the electrification of the railways in 
the district being decided upon it will become necessary to 
consider the advisability of erecting a further capital generat- 
ng кыно and the provision of additional main transmission 

Finally, the financial details of the scheme are set out, 
Which are generally similar to those relating to other schemes 
that have already been outlined. 


The Yorkshire Electric Power Co.'s representation referring 
to the above scheme, and Ње L..C.C.'s scheme for the London 


and Home Counties District, will be outlined in our next 


issue. 


Tue CHESTER AND NORTH WALES INQUIRY. 


SuMMARY. (Concluded from p. 934.) 


ON Monday, February Alst, it was admitted that the Power 
Co. had written up its assets in the year 1918-19, from £331,459, 
to £539,882, on the ground that they had appreciated in 
value; the debenture interest was then eleven years 
in arrear. A considerable amount—4£111,800—stood in the 
balance sheet in respect of railways, of which only a short 
length had been constructed, and this was worked by one 
horse which, when in good condition, made one journey each 
way daily. The one-horse railway caused considerable amuse- 
ment, and was the joke of the Inquiry. 

An important feature in the complicated financial arrange- 
ments is that the Aluminium Corporation owns the principal 
water power (at Dolgarrog), and is to give a bulk supply as 
required to the North Wales Power Co. to the extent of 
11.000 kW on demand, but the Power Co. is to pay id. per 
unit on а 45 per cent. load factor, and invest £250,000 in the 
corporation, as second debentures. The load factor ot the 
company at present is about 25 per cent., and it i8 quoting 
the Rhyl Council lid. per unit on a present load factor of 


somewhere about 194 per cent. and а consumption of 350,000 


units per annum. One can only say that Mr. Jack, of the 
North Wales Power Co., has shown great confidence in the 
future generosity of Mr. Jack of the Aluminium Corporation, 
when, as seems inevitable, the former approaches the latter 


to ease his burden. 


The proposed advisory committee was shown ío give one 
representative to Holyhead, with an area of 731 acres, a 
population of 10,636, and a rateable value of £25,031, and 
also one only to the Crewe and Nantwich areas, with an 
acreage of 192,760, a population of 82,413, and a rateable 
value of £485,907. There are to be 26 area representatives, 
two for large consumers, and four or five for railways, and, 
of course, the company need not take any advice given by 
the committee. 

Another interesting point was the allowance of 4 per cent. 
for depreciation, which is little enough to make & corporation 
engineer's mouth water. Of course, a large portion of the 
expenditure is on civil engineering work, but an equally large 
proportion is on overhead trunk mains. Sir Philip Dawson 
supported this figure on the Tuesday, so that, perhaps, the 
evidence of such an authority given to the Commissioners 
will ease the way of proposed joint board engineers who depart 
from the time-encrusted L.G.B. schedule in their estimates. 

A most astonishing and gratifying state of things was 
divulged when a financial expert, Mr. Wells, stated that it 
would be possible for a company in the position of the North 
Wales Power Co., now paying 10 per cent. interest on second 
debentures, to raise all its new capital by means of bonds 
on a basis of 8 to 81 per cent. interest, without any further 
ordinary or preference share subscription. Sir Harry Haward 
appeared to doubt it; in fact, that part of him which was 
evolved from L. C. C. methods was distinctly shocked. Sir 
Philip Dawson generally confirmed the view of Mr. Wells, 
basing his opinion on cases he knew of where large sums 
were being raised abroad by bond issues, with no cash sub- 
scription on ordinary shares. indeed, it appears that a com- 
pany is to be judged no longer on its past, but upon its 
hopes for the future. This, if it happens, is sure to be a 
great help to other schemes, and with regard to Joint Autho- 
rities, one is consoled by the reflection: If а company can 
do this, how much more, then (to use the language of the 
ancients), can a Joint Authority, with a rate backing and 
no ''past," raise money at а lower rate of interest for the 
greater benefit of the community ! 

There was, throughout the Monday, considerable confusion 
as to the Parliamentary position with regard to the scheme. 
The company proposes to take the rights and obligations of 
a Joint Authority under the 1919 Act (if a company can do 
such a thing—and even its counsel was doubtful) yet it 
proposes à new Act of Parliament embodying its draft pro- 
posals. It is obvious that the company’s proposals are 
quite different from those of a Joint Authority, and it did 
not seem to be appreciated—even by the Commissioners—that 
this new Act would take precedence of the 1919 Act on any 
points of difference, rendering the statement as to rights and 
obligations of no effect. It was clearly realised, however, 
that owing to bad drafting of the proposals, a very pretty 


tangle resulted. This bad drafting was throughout tne Inquiry 


excused by calling it a ‘‘ business scheme and not a legal 
document. Аз a result, the Inquiry eventually closed without 
anyone knowing what the scheme really would be, even on 
its most important points, if the Commissioners approved it. 

The seventh day of the Inquiry, Tuesday, February 22nd, 
produced much expert evidence dealing with the water power, 
and as previously stated, one cannot but be impressed by the 
company's scheme. The experts engaged have thoroughly 
dealt with the wonderful natural facilities. Mr. Vincent, 
acting for the Quarry Owners, led Mr. Jack to admit that 
he was а member of the Carnarvon County Council, and 
had actually drafted the resolution of that body in favour 
of his company's scheme! Mr. Vincent made an appeal for 
preferential reservation of Welsh water powers for Wales, 
and was very neatly answered by Mr. Jack to the effect that 
the local interest in it was belated. They had left the power 
unused down the centuries, and nothing adequate had been 
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done, nor could be done until a market was provided outside 
the Principality—there being almost none within it. 

Mr. Fennell, for the Northwich Electric Supply Co., pointed 
out the possible bad eflect of the gd. bulk rate as between the 
Aluminium Corporation and the Power Co. in hampering 
the latter in quoting its distributors for high load factor 
business, such as pumping, and this eventually led to an 
assurance that a special price would be arranged—between 
Mr. Jack and Mr. Jack—in such cases to secure the business. 
The confusion referred to above between the Power Co.'s 
proposals and the 1919 Act as to its dealings in the areas of 
authorised distributors then became acute. It was also brought 
out that on an average revenue of lid. per unit the company 
could, under its Act, pay 20 per cent. dividend, plus a very 
large sum to make dividends equal that amount from the 
commencement. Mr. Fennell’s last question, viz.: ** Has 
not the time arrived to shorten the inquiry by offering to 
supply a Joint Authority in bulk? " was probably an expres- 
sion of the general feeling of those present. | 

The Commissioners, through Sir Harry Haward, were very 
inquisitive as to the finances of the company, through Mr. 
Booth as to the proposed Parliamentary procedure, and 
through Sir John Snell as to the advisory committee. Grave 
doubts were expressed as to the prospects of such a Bill as 
that suggested. Sir John Snell foreshadowed a possible solu- 
tion of the ditliculty on the lines of a Joint Authority formed 
to exercise political control—delegating these powers to a small 
committee to be represented on the company's board. Sir 
Philip Dawson then followed, and he shortly blessed the 
technical scheme, but his evidence was clearly sought on 
financial grounds, as already indicated. He gave very intet- 
esting liſe figures for the different classes of works, and 
these should be kept for future use by engineers in general. 
Mr. Page, for the Commissioners, obtained a useful opinion 
that the fewer protective devices there are. the greater the 
safety " in the sense that substantial works were better than 
an excess of automatic cut-out devices. 2 | 

Mr. Freeman, of Sir Douglas Fox & Partners, gave most 
interesting information as to the methods of obtaining storage, 
the rainfall, and civil engineering details in general, but they 
cannot be summarised. Mr. Paton, the company’s electrical 
engineer, gave details as to the arrangement of the electrical 
plant—load factors, &c. The present load factor on the 
system is 25 per cent. on a 7-day, and 40 per cent. on a d-day 
basis, and 60 per cent. during quarry working hours." They 
hoped to obtain 45 per cent. by adding the eastern industrial 
area, but did not state whether on a five or seven day 
basis. The transmission losses were allowed at 10 per cent., 
notwithstanding the great distances contemplated. ^ There 
were many further questions on the estimates of working 
costs, but nothing useful was added, though a great deal of 
time was absorbed before the case closed. | 

The remarkable speech by Mr. Tyldesley Jones, for the 
railway companies, introduced a very doubtful point. He 
represented one-ninth of the rateable value of the area—much 
of it. no doubt, at Crewe and Holyhead and along the London 
and North-Western lines—but it must be remembered that 
his rateable value was already represented heavily by each 
local authority; and in the absence of any promise to become 
a very large consumer, it was clearly a case of double repre- 
sentation. He plumped for tbe North Wales Co.’s scheme. 
on both technical and admmistrative grounds, he objected 
to any risking of the rates—he objects to rates, Just as most 
other people object to railway rates, as being alarmingly 
high—he disliked public control of an electricity undertaking, 
but was careful to state that this did not necessarily mean 
opposition to other municipal activities. He, in fact, said 
all that a railway company’s representative would be expected 
to say on the subject—but he said it very cleverly, and made 
a profound impression, such as can only be made by a K.C. 
of the first rank. On reflection, it may be said that a strong 
railway company needs no protection against a comparatively 
weak power company, and might even secure better terms 
from a company than from a Joint Authority representing 
consumers in general; but still that reflection may not occur 
to воше Who heard the speech. Mr. Jones was careful to 
state that he expressed no opinion on the company’s financial 
proposals—he left that responsibility to the Commissioners! 
Supposing the Commissioners follow Mr. Jones and approve 
of the scheme, but find they must reject the financial part of 
it, What reinains but the formation of a Joint Authority? 

The rest of the sitting was occupied in special business, 
dealing with the case of Mrs. Owen, who, her representative, 
Mr. Kellow, stated, had commenced to construct a reservoir 
for a bvdro-electric scheme of 1,200. kW near Barmouth, to 
supply that town and others, and had spent a considerable sum 
of money, before discovering that the North Wales Power 
Co. included this district in its Act. Mrs. Owen had been 
referred to this Inquiry by one whom Sir John Snell termed 
‘a possibly over-cautious official“ of the Comumissioners. Sir 
John could only refer Mrs. Owen back to the officials. We 
did hope the Commissioners would be the one Government 
body which would be free from what Charles Dickens de- 
scribed as “ circumlocution " ! However, Mrs. Owen has an 
assurance that her case will be considered, and that promptly. 

The business on Wednesday morning consisted of a state- 
ment made by Mr. Morris, counsel representing Carnarvon- 
shire, and by the principals representing the two schemes 
(Mr. Miller, K.C., for the company, and Ar. Dickson for the 


Chester Corporation). Each set out the advantages of his 
clients’ scheme, and the glaring defects of that of their op- 
ponents. ‘lhe one scored as heavily on technical grounds as 
did the other on those of finance und organisation. 

And so.the Inquiry ended, the first which has been pushed 
to completion, having lasted eight days. The unfailing cour- 
tesy of Ше Commissioners, their expert knowledge of all 
branches of the subject, the tactful manner in which Sir 
John Snell intervened to bring out important information or 
to prevent irrelevant matter being introduced, leaving no 
sting behind, were acknowledged by all. It is with no little 
pride that we can record the success of the Electricity Com- 
missioners as a tribunal during the hearing of evidence. 

And now for the result. The wisdom of a Solomon, in 
fact of Solomons to the nth power, will be possessed by the 
Commissioners if they can straighten out the tangle and devise 
an acceptable compromise ! 

The transcript of the shorthand notes, wonderfully supplied 
by Messrs. Lee & Nightingale, of Liverpool, each morning, 
covered the previous day's proceedings, and was marvellously 
accurate. These notes total about 650 foolscap pages, and if 
supplied with an index, will be most useful and interesting 
reading. It is to be hoped that а copy will be supplied to the 
Institution of Electrical Engineers' Library. 


(Concluded from p. 270.) | 

Monday, February 21st, was wholly taken up with the 
cross-examination ot Mr. Jack. 

Mr. J. H. Dickson questioned Mr. Jack at some length as 
to the heads of the agreement which it was proposed should 
be entered into between the North Wales Power Co. and the 
Aluminium Corporation for the regulation of the supply of 
power by the latter to the former company. 

Mr. MILLER, K. C., for the Power Co., handed ір a copy 
of the heads of the agreement. It was intended that the 
agreement should continue as long as the Power Co. was 
the authorised undertaker for the district, and that the 
Aluminium Corporation should up to the limit of its 10,000 
kW capacity supply energy to the Power Co. at id. per unit, 
provided the load factor was not less than 45 per cent. This, 
Mr. Jack said, was the load factor which was anticipated. 
The price stated was subject to a clause as to wages, but that 
was in conformity with the agreements the Power Co. had 
with its customers. 

Mr. Jack said the promoters would be quite. prepared to 
seek the advice of the Commissioners as to what the load 
factor should be in fairness between the two companies. The 
intention. of the agreement was to place at the disposal of 
the Power Co. the whole of the energy that could be gene- 
rated at Dolgarrog, and when the customers of the Power 
Co. required it, the manufacture of aluminium at the Dolgar- 
rog works would be suspended. The agreement would not 
be made if the district was not extended. ,, .  - 

Answering Sir J. SNELL, Mr. Jack said he would be pre- 
pared to give such reasonable and proper guarantees to main- 
tain the position as between the two companies as the Com- 
missioners might think fit to impose. | | 

A series of questions followed relating to the capital and 
liabilities of the two companies. To one question as to what 
proportion of the total capital shown on the balance sheet 
of the Corporation represented water rights, and what pro- 
portion represented the works carried out, Mr. Jack objected 
on the ground that it was an attack upon the Aluminium Cor- 
poration. After consideration the Commissioners upbeld Mr. 
Jack in his objection. . 

Mr. Jack said he was prepared to produce to the Commis- 
sioners anything and everything connected with his private 
fipures, as well as the figures which he was willing to give 
to Mr. Dickson. 

One of the items grouped together among the assets of the 
Power Co. was stated to be “railways.” Mr. Dickson asked 
what railways the company had. Mr. Jack said the Croesor 
railway was completed and in operation. | 

Mr. Dickson: What kind of traction is being used? 

Mr. Jack: One horse, It goes up and down once а day 
if the horse does not get lame. When the water in the two 
lakes was obtained, long before his time, it was propo 
that the company should use some of the water to run the 
railway by electricity. : PUR j 

Interrogating Mr. Jack with reference to the financial 
clauses of the scheme, Mr. Dickson pointed to a clause in 
the Power Co.'s scheme which would give the company autho- 
rity to assess upon the present users of energy supplied upon 
pre-war contracts a pro rata increase, equal to the increa 
cost of production, such increase to be decided, failing agree- 
ment, by the Commissioners. ° | 

Mr. TyWIDESLTEW Jones, for the railway companies, suggested 
that this was a new power in excess of anything contained 
in the Courts (Emergency Powers) Acts. QN 

Mr. Jack said the Power Co. had been fairly met by its 
consumers, and the clause referred to could be omitted from 
the scheme. 

As to the proposed ‘ advisory committee.“ the witness wags 
cross-examined on the basis of representation. He woul 
give one representative, he said, to each distribution area, 
Irrespective of its population and rateable value. Its resolu- 
tions, he thought, would in nine cases out of ten be acte 
upon by the company, and in the exceptional case the com- 
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mittee would go to the Commissioners. Whether the Power 
Co. acted on the advice or not depended upon the goodwill 
existing between the company and the committee. It would 
sit between the Commissioners and the company, and would 
give. advice no doubt to both. He did not think a Joint 
Electricity Authority was needed for the district. Ihe ad- 
visory committee would have no power as to prices charged 
to. consumers, or as to the profit to be distributed to the 
shareholders of the company. 

It was intended that local authorities and other consumers 
taking electricity should advance capital to the Power Co. 
for the construction of extensions of the transmission lines 
required for the delivery cf that electricity, and the security 
for the capital advanced would be the poles and wires во 
erected. The form of security would be a mortgage upon 
those poles and wires, which would not, of course, be of 
much value for their purpose if the power at the other end 
ceased to flow into them, but һе did not agree that they 
formed no security for the lender. | | 
With regard to the question of rates and taxes, the chair- 
man said the Commissioners were not satisfied with the 
allowance for these costs in either scheme. 

Mr. Jack stated that depreciation was adequately provided 
for in the 10 per cent. added to the estimates for contin- 
gencies. The power transmission lines had to be maintained 
in good condition out of revenue. 

Mr. TYLDEsLEY JONES, K. C., for the railway companies, sub- 
mitted that the clause in the scheme providing for the 
assessment of any deticiency in revenue in any year upon 
users of energy was illegal, impracticable, and uncommercial. 

Mr. Jack said he would gladly drop the clause if he could, 
but for the moment could not see his way. He admitted that 
Holyhead was likely to be a large consumer owing to the 
extensive railway and harbour works there, but he preferred 
in the first instance to cater for the eastern industrial area, 
and the scheme did not provide for extension of the transmis- 
&on line to Holyhead until four years hence. "The railway 
company, if they wished, could construct a line at once, and 
thé Power Co. would pay interest on the outlay. 

Mr. ARTHUR WELLS, managing director of the City General 
Trust Co., gave evidence on the Power Co.’s proposals for 
financing their further constructive works, which generally 
he approved. Cross-examined by Mr. TYLDESLEY JONES, wit- 
ness said he did not attach much importance to the suggested 
deficiency clause. | 

Sir Harry Hawarp pointed out that, as proposed, the 
ordinary share capital of the Power Co. would be no more 
than 9 per cent. of the total capital of the undertaking. . This 
was a very low proportion. Parliament, as a special conces- 
sion in the Public Utility (Capital Issues) Act last year, 
allowed capital to be increased by borrowing not exceeding 
90 per cent. of the share capital. | | 

Mr. WELLS: thought that under the existing conditions it 
would be impossible to finance the enterprise otherwise than 
by bonds at a fixed interest. 

On Tuesday, February 22nd, Mr. Miter announced that 
the Power Co. had decided to withdraw the deficiency clause 
in the scheme. Referring to the clauses in the Electricity 
Act as to certain duties which should be imposed upon a 
Joint Electricity Authority, he said the Power Co. was pre- 
pared to take over such duties, and if necessary to obtain 
powers in the proposed amending Bill. 

The CHAIRMAN said the object of the Commissioners would 
be to endeavour to get the local authorities and the company 
to work together harmouiousiy, whatever the decision on the 
scheme might be. | 

Mr. H. C. Vincent then resumed his cross-examination of 
Mr. Jack, who said that Mr. Kenneth Clark, who had taken 
up the shares in the Power Co., was the managing director 
of Messrs. J. & P. Coats, Ltd. It was proposed to give 

n second debentures in the Aluminium Corporation in 
respect of the amount advanced. Mr. Clark put the money 
up to enable the Cowlyd dam to be completed, which made 
Ше scheme possible, and it was reasonable that the money 
should be returned to him. The interest paid to Mr. Clark 
was 10 per cent. T. | | | 

Mr. Vincent: Should not Wales have the first call on her 
own resources? and would it not be better for a clause to 
that effect to be put into the scheme? 

Mr. Jack: If you continue that parochial attitude you will 
never have those powers developed. roe у | 

In answer to Mr. H. J. Owen (Merioneth C. C.). Mr. Jack 
sald he had an offer of the water power in their district, and 
if he did not buy it objection would be raised to his scheme. 

Mr. Новн Parry (Conway Corporation) said his was a 
small: local authority; it was hoping to get a bulk supply 
through this scheme. Small local authorities were concerned 
a8 to the price they would be charged for a bulk supply at 
their boundary. What was the minimum quantity to come 
in at the low rate? ter e | 

Мт, Jack: No rules have been established, but the price 
will be 14d. to 2d. per unit according to the demand. The 
price in no place would be more than 2d. 

Mr. Parry said the higher price would have a tendency to 
discourage small local authorities from committing themselves 
to take the supply in their areas. 

-;JACK was examined by the Commissioners as to the 
financial aspect of his scheme, and said he did not expect any 
financial assistance from county councils, although a proviso 


had been put in to that effect, owing to an agreement having 
been come to With ‘the Colwyn bay Council. Which was 
prepared to advance the money (provided it could get the 
necessary sanction) in order to get the transmission line 
sooner than he would be able to provide it, and he was 
prepared tor other authorities to do the same. The develop- 
ment of water power meant the locking up of a large amount 
of capital, and the development must be left to private enter- 
prise as public authorities could not béar the expense to do 
it on a large and comprehensive scale. Ihe effect of drought 
depended entirely on the storage capacity, and all considera- 
tion was given to that point before the scheme was brought 
forward. He agreed that public control was desirable, but 
not to interfere with the work of generating the power. 

The CHAIRMAN: The Commissioners have not come to any 
conclusion on the matter, but if some machinery were de- 
vised which would set up a form of public control after 
consultation with all the parties interested, would you be 
prepared to go into it heart and soul? y C | 

Мт. JACK : Yes. „ ис 

The CHAIRMAN: It will be necessary for you to go to Par- 
liament for another Bill? | I | 

Mr. Jack: I am afraid во, and no doubt there would be 
opposition to it. = ' 

The CHAIRMAN : If the report of the Commissioners is in 
your favour, we may rely on your cordial co-operation to 
devise the best possible method for your district? | 

Mr. Jack: Certainly, I am not wedded to any method. 

The CHAIRMAN then thanked Mr. Jack for the work he had 
done with regard to the scheme, and noted his desire to co- 
operate with the local bodies, which was greatly: appreciated. - 

The CHAIRMAN, on the previous evening, had stated that 
it would save the time of the Commissioners if ‘counsel 


representing local bodies which intended to make any general 


observations would hand them in, and at this stage several 
handed in written statements. C dC ME 

Sir Рнпір Dawsox, M.Inst.C.E., a member of the firm 
of Kincaid, Waller, Manville & Dawson, was called, and said 
he considered the figures given as to the revenue and expendi- 
ture of ёре Power Co. were reasonable, and there shouid be 
no difliculty in securing the capital. He did not think it 


necessary to provide a sinking fund for the dams, as there 


were in existence dams that went back to the Roman days. 
The average life of transmission lines was 40 years, ana half 
of 1 per cent. was an ample provision for their renewal. With 
regard to raising the capital by bonds, this was a common 
procedure in other countries; his firm was engaged on a 
large undertaking in South Europe amounting to £10,000,000 
for the erection of a hvdro-electric station, and the money 
was being raised by bonds with the exception of a small 
percentage of capital which did not represent any cash. With 
regard to safeguards, he had recently been visiting a line in 
Germany 80 miles long, which ran through Berlin with bare 
wie and it had been operating since 1915 without a break- 
own. | 

Mr. RALPH FREEMAN, a partner in the firm of Sir Douglas 
Fox & Partners, was then called, and said he had’ been 
engaged on the work at Dolgarrog and Cwm Dyli for the 
past six years, and the proposed scheme was based on reports 
from his firm. He gave details of the annual rainfall оп Dol- 
garrog catchment area which averaged 84 inches; the rainfall 
on some days averaged five inches. At Cwm Рур the rainfall 
averaged 50 per cent. higher. "The witness then, by a dia- 
gram, explained to the Commissioners the Cowlyd rainfall 
and storage for the past 13 years. | | 

Mr. б. К. Paton, M.LE.E., chief electrical engineer of 
the North Wales Power Co. and the Aluminium Corporation, 
was the next witness, and stated that a new installation which 
would be running in a week or so, of 1,9500 kW, had cost 
£9 17s. 10d. per kW on actual prices paid to-day, so the 
price set down for new plant at £10 was a reasonable sum. 
At Maentwrog the cost had been set down at £5 per kW, 
but they were proposing to put in bigger sets. 

Cross-examined by Mr. TxLDESLEYW Jones, the witness said 
he agreed that the cost of production was cheaper at Dolgarrog 
that at Maentwrog. | M Ё 

Mr. TYLDESLEY JONES: Then why not use all your available 
surplus from Dolgarrog? 

Mr. Paton: We will if there is any. 

The CHAIRMAN: That is an important point. * 

After legal argument between Mr. Miller and Mr. Jones on 
the figures given, Mr. MILLER said that they would see that 
the surplus from Dolgarrog would be fully utilised. 

The CHAIRMAN: We shall be obliged to ask for more details 
as to figures supplied for the erection of transmission lines, 
such as wages, rating. and upkeep; these are very material. 

Mr. MILLER said that was his case. 

Mr. TYLDESLEY JONES, speaking for the Railway Companies 
(but not for the Cambrian Railway), corrected an error he had 
made at the outset; the rateable value of the railways in the 
area was half a million, and not à million as stated. The rail- 
ways on the North Wales coast had very heavy traffic in the 
summer time, carrying people from the Midlands to the sea- 
side, and they were interested in any scheme of electrification 
which it was possible to carry out. The railways could not 
give their adherence to the Chester scheme; he contended 
that the estimates of the scheme had been shaken, and he 
was of opinion that public money ought not to be expended 
on it. Regarding the North Wales Power Co., the position 
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needed careful scrutiny by the Commissioners, and he hoped 
that the consumers would be protected in every way possible 
by means of an Advisory Committee or public control. It 
had been suggested that the principle of the Act of 1919 was 
public control, but he questioned that. He asked the Com- 
missioners not to bring in any public money to the North 
Wales scheme. Public control meant the dragging in of 
public money, and he asked them not to allow the Power 
Co. to be in a position to reimburse deficits by public money. 
Their objection to the Chester scheme was not against muni- 
ора. enterprise. They supported the North Wales Power 
scheme because they thought they would be benefited by the 
cheap supply they would be able to get at certain points. He 
was not prepared to express any opinion on the financial part 
of the scheme. 

Mr. M. KELLOW appeared on behalf of Mrs. M. A. Owen, 
Aber Artro Hydro Electric Lighting and Power Works, Llan- 
bedr, Merioneth, and asked for the area Barmouth to Har- 
lech, on which money had already been expended, to be 
excluded from the North Wales Power Co.'s district, and a 
special Order to be granted to Mrs. Owen. Resolutions were 
put in from the Barmouth U.D.C., Harlech, and two other 
authorities in support of {һе scheme. 

The CHAIRMAN said Mr. Kellow had better make an appli- 
cation for а special Order to the Commissioners; whether he 
would get it was another matter. | 


The proceedings were brought to a close on Wednesday 
noon. 

At the commencement of the day's proceedings Mr. T. E. 
Morris, on behalf of the Carnarvonshire C.C., said he was 
instructed to support the North Wales Power Co. and oppose 
the Chester scheme because of the burden that would be 
placed upon the rates, which were already high enough. The 
Joint authority proposed by Chester would be unwieldy, and 
the control would practically fall into the hands of a few 
officials. He called the attention of the Commissioners to the 
statement in the report of the Electric Power Supply Com- 
mittee to the effect that in every case the authority should be 
as small in size as possible. The management of the Power 
Co. was in the hands of a small body of experts. The County 
Council had passed a resolution in favour of the setting-up 
of an Advisory Committee, which might consist of the chair- 
men of the electricity distributing authorities. If a joint 
authority were set up, the eastern zone, owing to its greater 
population and rateable value, would inevitably swamp the 
western zone. Having regard to the fact that the Power Co. 
was now supplying electricity, whereas at Chester nothing 
had been done, he thought the Power Co.’s scheme should 
be adopted. | 

Written statements were handed in by various represen- 
tatives. 

Mr. MILLER submitted that after hearing the evidence on 
both schemes, the Commissioners could only come to one con- 
clusion—that the Chester scheme was dead. It had been 
proved that the figures were all wrong, and the cost of pro- 
duction had been greatly understated. He then dealt with 
the criticisms levelled at the North Wales Power Co.'s scheme 
from a financial point of view, which he contended was the 
only real criticism that had been offered. 

Sir Harry HawARD : I agree that the financial position has 
greatly improved, but what did Mr. Jack mean in bis evidence 
by ' assured revenue 7 

Mr. Miller: By that he means that if the company gets 
an assured market for the energy it can supply, it has the 
water power, it can develop it, and it cun give the energy in 
ample quantities. 

Mr. Muituer, continuing his statement, said the company 
had promises of large contracts; an agreement had been 
reached with Colwyn Bay, and negotiations were proceeding 
with Llandudno. Not one penny was needed for the scheme 
from public bodies; there would be no call on the rates, and 
there was no possible liability on the areas. Mr. Tyldesley 
Jones came to the inquiry as an opponent, and as a result of 
the inquiry he stated that as a potential consumer the railway 
companies would support the scheme. Mr. Vincent, the com- 
pany's largest customer, had also gone away satisfied, and 
most of the public authorities were in favour of the scheme. 

Mr. TaxLok pointed out that Mr. Tyldesley Jones did not 
state that he was in favour of the Power Co.'s scheme from 
a financial point. of view, but from an engineering point of 
view. 

Proceeding, Mr. Милек said the company was prepared to 
zive a cheap supply of energy without a penny of public 
money being utilised, but if the public had a right of control, 
then the company would have a right to demand public finan- 
cial support. 

Sir Harry HawanD : But if a company is given a monopoly, 
some equivalent to public control should be given, if no assist- 
ance is given out of public funds? 

Mr. Милет: The company is prepared to meet it at its own 
expense Mr. Jack appreciated that the scheme was for a 
public service, and was prepared to accept a form of public 
supervision. 

The CratrMan: Some clause should be inserted so that in 
the event of the company being unable to carry out its obliga- 
tions, public authorities could carry out the work. 

The Town Clerk of Chester, in his reply with regard to the 
Chester scheme, contended that the cross-examination of Mr. 
Britton had not shaken the latter's evidence in any material 


respect, on the financial side of the scheme. The Commis- 
sioners had ample powers to secure the land on the banks of 
the Dee for the erection of the proposed low-fall power 
stations. Не then went on to criticise the Power Co.'s finan- 
cial position, and said that if it were granted an Order and 
proceeded to Parliament for a Bill, the severest opposition 
would be set up by public authorities, and the scheme would 
be delayed for two years. 

After Mr. Miller had briefly replied to the points made, the 
inquiry closed. 


MERSEY AND WEST LANCASHIRE INQUIRY. 


Objections to the scheme for a Joint Electricity Authority: 


for the Mersey and West Lancashire District were considered 
on Tuesday last, when the Electricity Commissioners resumed 
their inquiry at the Liverpool Town Hall. The earlier pro- 
ceedings were reported in our issues of February 4th and lth. 

At the outset, Mr. Honoratos LLoybp, K. C., who appeared 
for the authorities supporting the scheme, intimated that he 
had received a letter from the Town Clerk of Warrington en- 
closing a resolution to the effect that the time was inopportune 


for schemes involving great capital expenditure, and request- 


ing the Commissioners not to proceed with the constitution 
of the Joint Authority. А resolution of the St. Helens Town 
Council was also read, stating that having regard to the 
evidence given by the Liverpool electrical engineer and the 
attitude adopted by Birkenhead, Wallasey, Bootle, Warring- 
ton and Southport 1% could not give further support to the 
present scheme. It considered the preparation of a scheme 
for another drea advisable. 

The CHAIRMAN asked the representatives of the two Councils 
to give an explanation of the reasons for the withdrawal, but 
both considered the time inopportune, and promised a state- 
ment later. 

At the conclusion of the dav's proceedings the Commis- 
sioners asked the representatives of Warrington and St. 
Helens to meet them in their private room. The counsel for 
the schemes which were under consideration were also invited 
to meet the Commissioners. 

The proceedings were mainly occupied by the opposition 
of the Mersey Power Co. to inclusion in the Joint Authority. 
Mr. G. W. Malcolm, managing director of the company, gave 
an account of the utility of the company's electricity services, 
and although very guarded in his replies and obviously reluc- 
tant to disclose certain information, promised to convey certain 
particulars to the Commissioners privately. He declared him- 
self very emphatically against the Joint Authority, describing 
it as communal control. 

Mr. JAMES NELSON, the company’s electrical engineer, then 
gave evidence, and was about to be cross-examined—and Mr. 
Honoratus Lloyd, K.C., said he had a lot of questions to ask 
witness—when the inquiry was adjourned until 10 a.m. on 
Wednesday morning. 


THE INSTITUTION OF ELECTRICAL 


ENGINEERS, 


ANNUAL DINNER. 

ON Thursday, March 3rd, the annual dinner and reunion of 
the Institution was held at the Hotel Cecil; the attendance 
created а new record, there being 440 present, compared with 
380 last year—which was also a record number. Mr. LI. B. 
Atkinson, the president. occupied the chair, and the guests 
included Profs. C. S. Sherrington. F.R.S. (president, Royal 
Society), and Sir W. H. Bragg. K.B.E., F.R.S. (president, 
Physical Society), Sir John Bland-Sutton. F.R.C.S. (president, 
Royal Society of Medicine), Sir W. J. Pope, K. B. E., F. R. S. 
(president, Society of Chemical Industry). Mr. A. W. Berres- 
ford (president, American Institute of Electrical Engineers). 
Lieut.-Col. Sir F. Younghushand, K.C.S.I. (president. Royal 
Geographical Society), Sir John Snell, Sir Harry Haward, 
Mr. W. W. Lackie, C.B.E.. Mr. A. Page, and Mr. II Booth, 
O. B. E. (Electricity Commissioners), Prof. Sir J. E. Petavel. 
K. B. E., F. R. S. (director, National Physical Laboratory). Mr. 
W. O. Smith (chairman, B. E. A. M. A.). Sir Frank Heath, 
K. C. B. (secretarv. Department of Scientific and Industrial Re- 
search), Sir МФ Noble (engineer-in- chief. G. P. O.). Capt. H. R. 
Sankey, C. B.. C. B. E. (president. Institution of Mechanical 
Engineers), Major Н. Richardson, O. B. E.. М.С. (president. 
I. M. E. A.). Dr. R. Knox (president. Röntgen Society). Dr. 
S. G. Scott (president. Electrn-theraneutie Section of the 
Roval Societv of Medicine), Prof. A. W. Porter (president, 
Faraday Societv), Mr. E. C. Wanshrough (chairman, C. M. A.). 
Mr. Hugo Hirst (president. F. D. A.). and many other dis 
tinguished men. whilst past and present members of Council, 
including Col. R. E. Crompton. Dr. S. Z. de Ferranti. Mr. 
C. H. Wordincham, G. B. E.. Mr. А. A. Campbell Swinton. 
F R. S., Dr W. Н. Fecles, Sir James Devonshire K. B. E., 
Mr. J S. Hichfield, Mr. R. T. Smith. and Mr. C. P. Sparks 
Mr. A. Carpmael (hon. solicitor), and Mr. P. F. Rowell 
(secretary) were present. 

After the loyal toasts, the president read telegrams of 
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greeting from the Italian Electrotechnical Society and tlie 


American Institute of Electrical Engineers, and dispatched 
replies. Prof. Sir W. H. Brace then proposed The Institu- 
tion of Electrical Engineers," expressing the pleasure that 
any physicist must feel in wishing success to an institution 
whose aims were so closely akin to his own. In the early 
days the physicists had shared in the development of electrical 
science, and now again they were in close co-operation with 
electrical engineers in dealing with atomic and electronic 
magnitudes. The Institution embodied very high ideals—it 
taught everyone who belonged to it to be an efficient servant 
of his country, and that success depended not on what one 
received, but on what one had to give. An institution like 
an individual must seek to render service; the Institution had 
fulfilled that great ideal; moreover, it had found a great 
president, à man in whom they were all honoured. 

In his reply, the PRESIDENT pointed out that Sir William 
Bragg was no stranger to the Institution; his recent Kelvin 
leeture on the electron and the atom was one of the most 
profound yet simple addresses they had ever been privileged 
to hear. The roll of the Institution now numbered over 
9.400; besides the public work in which it was engaged, there 
were 14 committees meeting frequently and carrying on de- 
partmental work; the Institution was also represented on 40 
external bodies, and in January and February 47 meetings 
and discussions were held in London and the Provinces. All 
this voluntary and co-operative activity must have its effect 
on the scientific and industrial work with which they were 
associated, in advancing the interests of the industry, and 
in engendering good fellowship. The frank confidence that 
existed between the members and the Council was recently 
exemplified when new proposals were laid before the members. 
He wished he could speak in the same vein of the industry 
of the country; a great change had come over it since the 
armistice. An immense accumulation of purchasing power, 
augmented by credits advanced by the banks, was then set 
free, and an orgy of spending set in, with the result that 
the purchasing power soon left this country, credits were 
locked up, taxation reached an unexampled intensity, deposits 
were exhausted, and the banks began to call in credits. The 
nation had been spending more than its total income, and 
more than its total production, and it was brought up with 
a round turn. Most of the people were insisting on living on 
a higher scale than before the war. or alternatively on receiv- 
ing money which they had not earned. The electrical in- 
dustry lived оп new construction, not on the replacement 
of past construction. Before the war the country saved 300 
millions a year—now he doubted whether if saved 900 mil- 
lions; it needed 20 millions a year put into new electrical 
construction—where was the money to come from? The only 
possible source was America; much American money was 
being spent here now, in the belief that the exchange would 
improve, and that might pull us through. The reorganisa- 
tion of the electrical industry contemplated during the war, 
and embodied in an Act in 1919, amounted to а quasi-nationali- 
sation; the Institution held that it would be sufhcient to 
appoint Commissioners and let the existing organisations 
work out their own expansion. The Commissioners had been 
at work for nearly a year, and had been considering proposed 
schemes, but these had proved disappointing; they would 
not carry conviction to the minds of engineers or financiers, 
and it was further disappointing to find that the old struggle 
between companies and municipalities had begun again. He 
sounded a note of warning: the public had made up its mind 
to have a large and efficient electrical distribution; under 
the Commissioners the electrical engineers had the opportunity 
of doing the work themselves—but if they did not succeed, 
the public would come in and do it, and the public would 
then have the support of the manufacturing and employes’ 
interests, as the only way to get a move on. A campaign had 
already begun in the financial and other papers, belittling 
the work of the Commissioners; the Institution did not sup- 
port that campaign—the Cominissioners knew their business. 
and there was no fear that they would lack ability—but he 
feared the inefficiency of the schemes put before them. The 
members must face these difficulties and use their individual 
influence to overcome them. 

Mr. A. A. CAMPBELL SWINTON proposed Our Guests,” 
remarking that there were no politicians among them this 
year, but that was not a matter to worry over; electrical 
engineers thought more of people who did things than of 
people who only talked about doing them. 

Sir FRANK HEATH, in responding, said that the impression 
that he had formed of the Institution of Electrical Engineers 
was that it ae capacity for long-sighted statesmanship 
equalled by no other society. Mr. Wordingham's scheme for a 
à tional Proving House would sooner or later be realised. 

mong the 26 Research Associations which had come into 
existence, not one had provided for the representation of the 


SP} 183 . А 
cientific man to the same extent as the Electrical Research 


Association 
iE ОНЧ Вілхо-Ѕоттох also responded, referring to the 
15 rue аа which ap ia science had rendered to 
| ssion, and reviewing the wonderful progress ma 
during a lifetime. : к mum 
old p CODY then adjourned to the reception room, where 
кыт: were renewed and new ones begun, and соп- 
: x on was kept up till à late hour. During the evening 
Ore amme of music was performed by the Imperial 
ra, and the arrangements were all very satisfactory. 


REVIEWS. 


Industrial Electric Vehicles and Trucks. By W. Worsy 
Beaumont, M. Inst. C. E., &c. Pp. хи + 183; 189 figs. 
London: Charles Griffin & Co., Ltd. Price 158. net. 


In view of the rapidly increasing importance of the indus- 
trial electric vehicle, both indoor and outdoor, this book comes 
at un opportune moment. The author has for many years 
been an authority on automobilism, and though he has latterly 
appeared to champion the cause of the petrol-driven type 
of vehicle, his heart has been in the right place all the time, 
tor, as he points out, as long ago as 1902 he wrote: '' Given 
the electricity supply, nothing would be better than the elec- 
trie motor for tbe propulsion of vehicles." That supply is 
now available, the electrical method of propulsion with 
secondary batteries has been proved to be a practical com- 
mercial proposition," and experience has shown, he says, that 
in many fields the electric vehicle may be more convenient and 
profitable than any other type. We beartily agree; but much 
still remains to be done in providing charging stations and 
garage accommodation, before the electric will be able to 
achieve the position to which it is justly entitled. 

In the work before us the author first sets forth particulars 
regarding the construction and operation of the various in- 
dustrial Sehicles that are on the market in this country, with 
numerous illustrations of vans and wagons, lorries, chassis. 
driving gear, controllers, and other components. А chapter 
follows on industrial trucks, of which he speaks in terms of 
highest commendation; we need not say " industrial electric 
trucks," because there are no other automobile trucks fit to 
be used inside factories and workshops, in railway stations, 
works' yards, &c. In this sphere electricity is supreme, not 
only because unique, but also because so singularly well 
adapted to the purpose. Next the author deals with the com- 
ponents—the motor, which he regards as. “а beautifully 
adapted electromechanical instrument“; the batteries, of 
which the field of choice is very limited; and the controllers, 
after which he turns to battery-charging equipments, motor- 
generators, and plugs and sockets. 'The concluding chapters 
give costs of working, as published by various municipal and 
private users, and some notes on rubber tires. 

It will be seen that the book is almost wholly descriptive; 
criticism is practically: absent, and the author—or should we 
say compiler?—has modestly refrained from expressing his 
own opinions, except on certain subjects, such as the power 
required for traction, and the choice of tires, їп connection 
with which he has carried out tests. For the bulk of the 
information contained in the book the manufacturers, the 
Electric Vehicle Committee, and similar sources are obviously 
responsible. This is not to say. however, that the book lacks 
utility; far from it. Here will be found abundance of facts 
and figures, from which the reader may draw his own con- 
clusions, and in justice to the author, it should be said that 
he claims no more for it. The illustrations are generally 
good, and the text is well printed on good paper. We have 
found few misprints, though we may say that the illustration 
of the Tirrill regulator on p. 13l is upside down, and the title 
of The Electric Vehicle is mis-spelt m a few places. In the 
next edition some space should be given to the mercury arc 
rectifier, which is only named once in this volume, we believe. 
We know of no other work covering the field dealt with in 
this book, which therefore is sure to be widely read. 


— 


Problems in Physical Chemistry, with Practical Applications. 
Ву Ермсхр B. R. Pribeaux, M. A., D. Sc., F. I. C. Second 
edition, Revised. Pp. xiit294. London: Constable & 
Со. 1920. Price 188. net. 


The only way to obtain a real working grasp of any branch 
of physical science or engineering is to reduce it ultimately 
to arithinetic. The application of physical chemistry to the 
solution of industrial problems is of recent date, and it is 
gratifving to welcome a second edition of this useful book— 
the first edition appeared in 1912—for it shows that physical 
chemistry is coming to its own. The problems stated include 
thermochemical reactions, the properties of one and two com- 
ponent systems, reactions in gases and in solutions, electro- 


chemical reactions, and the kinetics of molecular and radio- 


active changes. Some of the examples chosen are highly sug- 
gestive of the increasing part physical. chemistry is destined 
to play in industry. It seems likely that soon no engineer who 
has to deal with vower production will be regarded as being 
completely equipped if he has not some knowledge of the 
fundamentals of this science. 


A Large E. H. P. Insulator Order.—The Electrical World 
says that an order for 45 000 unita of suspension-tvpe insulators 
haa been received by the Locke Insvlator Manufacturing Co. 
Victor, N. V., from the Southern California Edison Co., Los 
5 N bes m E experimental section of trans- 

e approximately miles in length for operation 
220,000 volts, The Southern California Edison Co. 1 калан 


5 at 150,000 volta with nine suspension insulator units per 
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NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT, 


Readers are invited to submit partiovlars of new or improved 
devices and apparatus, whioh will be published if considered of 
sufficient interest. 


An Inclinable Power Press. 


Reagent SREARS, LrD., of Wakefield, have sent us particualrs 
of an improved type of inclinable power press for the produc- 
tion of all classes of sheet metal stampings, and particularly 
electrical stampings, which they have recently put on the 
market. The machine is illustrated in fig. 1. and it will be 
seen that the beam has slides of broad and long proportions 
ensuring the utmost rigidity during operation. The coupling 
is very robust, and a new type of tilting gear has been em- 
bodied in the design. Among the special features are the 


Fic. 1.—AN INcuiNaBLE Power PRESS. 


„Regent patent safety clutch motion and automatic 
mechanical brake. The clutch is foot-operated, depression of 
a lever allowing one stroke by releasing a key to engage with 
the flywheel. The withdrawal of a pin enables the press to 
operate continuously while the foot lever is depressed. The 
brake has been designed with a view to reducing the power 
required for driving the machine during periods when the 
braking action is not necessary. By its means brake friction 
is reduced to a minimum, giving reduced power consumption. 


A Suspended Rivet Heater. 


A very useful form of electric rivet heater has been placed 
on the market by the A. I. MaNvraciUCRING. Co., Industry 
Works, Sunbridge Road, Bradford. The apparatus is made 
suitable for suspension from an overhead runway or crane 
hook. which gives great portability in cases where work is 
distributed throughout the length of a shop or factory. The 
transformer is fixed to a counter-balanced bar suspended by 
its centre from a hook. Its prunary is generally wound for 
a.c., 60 cycles, 20 V. and it is provided with a change- 
over plug switch giving five different degrees of heat. The 
connections to the electrodes are of ample length and insulated 
from one another. The electrodes consist of 14 in. diameter 
solid hard-drawn copper fitted into round grip sockets and 
provided with hard wood bandles. | 

In operation the heater is brought up to the work, and 
the rivet is placed in position to complete the circuit. When 
the rivet has reached the proper state the electrodes are 
opened. and the machine. controlled by the balance weight, 
is brought into position for the next heat.” 

As regards the performance of the machine, it is said that 
500 3/16 in. diameter mild steel rivets can be heated per 
hour, or 180 } in. diameter rivets in the same time. 

All parts of the apparatus are well protected, and it is 
claimed to be practically '' fool- proof." 


The Blackman Stream-line Fan. 


The endeavour to secure an improvement in the efficiency 
of propeller fan blades by making them with a section approxi- 
mating the most efficient stream line, has resulted in the 


production of a fan giving, it is claimed, 30 per cent. higher 
mechanical efficiency than the next best of its class, by the 
BLACKMAN Export Co., LTD., 374, Euston Road, N.W.1. The 
new fan is illustrated in fig. 2. Each of its six blades is 
hollow, both sides being convex with central internal stays 
for holding them to the boss of the wheel. There are no 
projections, the whole blade offering the minimum resistance 


Fic. 2.— Turk BLACKMAN STREAM-LINE FAN. 


to the air flow. "The fan is reversible, and can be run in 
either direction with equal results. The blades are separately 
renewable without dismantiing or even dismounting the whole 
fan. This offers great facility for shipping, as the blades ca 

be packed in a very small space. 


The '* Powerlight " Set. | 


A very compact small lighting and power set is made b 
the HaMWorTHY ENGINEERING Co., Ілтр., 76, Victoria Street. 
S.W. 1. „This is known as fhe Powerlight’’ set, and is 
illustrated in fig. 3. As will be seen from the illustration, 
the dynamo is mounted above the engine, leaving the latter 
free to perform other duties if required. The engine can be 
run on petrol or paraffin, and develops 24, 34, or 6 b.h.p. accord- 
ing to size. The dynamo is of the open protected type, shunt 
wound, and fitted with ball bearings. The drive is effected 
by a leather link belt which is very flexible. The switch- 


Fic. R. Tae © PPowrkkgtiGHT ^ SET. 


board consistg of an aluminium panel upon which are 
mounted the control switch. an amperc-hour meter, two 
switch fuses, and an engine stop button. The set can 
be started by bringing the control switch into the 
starting position, and then to the on“ position, where it 
will remain until the battery is fully charged, when it auto 
matically cuts the batterv out. The battery consists of 

cells with a capacity of 60 Ah when discharged at a 10-hour 
rate at 1.85 volts per cell. It is complete with all accessories. 
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TEMPERATURE LIMITS OF LARGE 
ALTERNATORS. 


DISCUSSION AT NEWCASTLE-ON-TxYNF. 


Ar a meeting of the members of the NORTH-EASTERN CENTRE 
of the INSTITUTION OF ELECTRICAL ENGINEERS, held at New- 
castle-on-Tyne, on February 14th, Mr. G. A. Juhlin's paper 
on Temperature Limits of Large Alternators," which was 
abstracted in our issues of February 4th and llth, was read 
and discussed. 

Mr. E. FAwssErTT, who opened the discussion, said that both 
manufacturer and user had much to gain by adopting methods 
of ascertaining temperature which woyld tell them what was 
taking place. The author stated that the sources of heat 
were well known, but heat was found in quite unusual places, 
such as were only discovered by actual practice, and he felt 
that it was that sort of fact which would account for the 
conservative limits of heating usually laid down, and although 
it was quite realised that insulation would stand those hot 
spots, yet it was necessary to allow a margin to cover any 
unexpected temperatures that might be experienced. As to 
measuring the temperature of the stator by the resistance test, 
that method took considerable time, and he thought the only 
way to get a reasonable idea of what the conditions were was 
to plot a time curve backwards, which would give a fairly 
good idea of what the temperature was when they shut down. 
he thermo-couple as described by the author was, in the 
speaker’s experience, quite good enough. ‘They started using 
it years ago on large machines, and found the apparatus very 
valuable; the thermo-couple was quite sufficient and was 
extremely accurate. Manufacturers should study temperature 
limits just as they did steam consumption. 

Mr. T. CARTER pointed out that there did not seem to be 
any allowance for overload, yet it was an important point. 
They should know how the machine they were using stood 
with regard to that matter before they used it, and not have 
to find out afterwards. He drew attention to the statement: 
“ The limits for the temperature rise laid down by the British 
Engineering Standards Association for fibrous insulation are 
55 deg. О. measured by resistance or 50 deg. C. by thermo- 
meter, and said he could not understand how they could 
measure 55 deg. by resistance and 50 deg. by the thermo- 
meter—nor had he found anyone who could explain it. 

Mr. J. M. WAITE gave some figures of resistance tests show- 
ing the great variability as compared with thermometer tests. 
À thermo-couple was put where they expected a hot spot, 
and when the machine was running they got a reading show- 
ing 84 deg. C.; the load was taken otl, the plant shut down, 
and they got a temperature of 93.11 deg. The fact was that 
the thermo-couple had not been shielded from the air-blast. 
On the rotor where they could not get a reading by thermo- 
meter they measured it by resistance, and got 124 deg. C. 
when standing and 85 while running. He claimed that the 
instrument used for ascertaining the temperature, whatever 
1t was, should be as simple as possible; what they wanted 
in all those matters was reliable relative accuracy. If they 
knew the margin of safety there might possibly be a saving 
in constantly running an alternator at a higher temperature; 
if it could be run at a little overload safely there might 
be a distinct saving. 

Mr. C. H. Davinson explained that they worked machines 
in America at & much higher temperature than was usual in 
this country, and manufacturers would have to consider 
adopting higher temperatures, or they would find the markets 
closed to them. He thought the 40 deg. rise too low, and 
that the B. E. S.A. limits were too much on the safe side. It 
was a little disquieting to hear so much about hot spots, 
he had been working to get rid of them, and in some designs 
of machines they got an even temperature all through. As 
to the bar test mentioned, some attempt should have been 
made to imitate the vibration the bars were subjected to in 
а machine. Respecting the use of mica insulation, all the 
author’s references were to the mica, whereas they should 
give more attention to the material that held the mica together 
—the fibre or fabric, or whatever it was—because the real 
difficulty did not lie with the mica, but with the other 
material, the life of which determined the life of the insula- 
tion. He also pointed out that the temperature limits were 
practically the same as recommended by the Conference held 
at Berlin some eight years ago. А 

Мг. R. M. LoNGMAN said the increase in the size of machines 
had made it more difficult to get at the hot spots. Regarding 
the difference between the 6,000 and the 11,000-volt machine, 
the speaker rather favoured the 11,000-volt one; they had the 
extra insulation and the B. E. S. A. only allowed 9 deg. differ- 


ence in temperature. 


DISCUSSION AT BIRMINGHAM. 
At Birmingham Mr. Juhlin’s paper was discussed before 
the SOUTH-MIDLAND CENTRE of the INSTITUTION OF ELECTRICAL 
ENGINEERS on February 2nd. | | 
In opening the discussion. Ог. С. Kapp said that in his 
Opinion the most important matter was not to get cheaper but 


safer machines, and safer machines involved an exact. know- 
ledge of the heating conditions. He could not agree that the 
use of a thermometer was the simplest and easiest method; 
moreover, it was misleading. It was essential to know the 
actual temperature at the hot-spot, and to get that required a 
detector placed actually at the hot-spot. The speaker then dis- 
cussed in detail the difficulties of accurate hot-spot tem- 
perature measurement. A null method suggested by him con- 
sisted in using in the outside circuit a couple of the same 
materials as that embedded in the machine at the hot spot. 
The outside couple was immersed in a liquid which could be 
heated until a galvanometer gave a zero reading. The outside 
couple was then at the same temperature as the embedded 
couple, and its temperature could be accurately measured. 

Major A. M. TAYLOR suggested a method of deducing the 
hot-spot temperature indirectly from observations on, first, 
the increase of resistance of the whole circuit due to the 
combined action of the normal part and the hot-spot part, and 
then the increase of resistance in the complete circuit when 
the hot spot was not active (as, for example, when the stator 
was cool). To carry out the suggestion it was necessary to 
know the proportion of the length of the circuit covered by 
the hot spot. 

Mr. A. T. BARTLETT said that the use of temperature detec- 
tors was the only sane way of running plant. For instance, 
in the case of а power house, if а set was started up cold and 
the steam end was capable of dealing with a certain overload, 
the generator could also be overloaded for & time if the 
detector showed that the safe temperature was not exceeded. 
In his opinion ascertaining temperatures by balancing methods 
was wrong; the power house attendant already had enough 
to do, and all detector instruments should be of the inspec- 
tional type. | 

Mr. W. J. LiNE thought that it appeared to follow from the 
mechanical tests described by the author that breakdown 
under high voltage might be expected to occur at the same 
place as mechanical breakdown, namely, where the insulated 
conductor left the slot. Не believed it was a fact that break- 
downs did occur more frequently at that point than elsewhere, 
but he questioned whether it could be inferred that electrical 
failures occurred where mechanical failures occurred due to 
bending of the insulated conductor at its point of emergence 
from the slot. In connection with the results of some dielec- 
tric and other tests made some years ago by Wilson and 
Mitchell it was suggested that as the density of the dielectric 
force at the ends of the slots in which the coils were em- 
bedded was considerably increased, the ends of the slots should 
be rounded, and that suggestion seemed worthy of considera- 
tion. 

Dr. M. Kann favoured gradual development rather than 
an immediate increase of temperature limits. All firms build- 
ing large units and many operating engineers were alive to the 
question and data, and experience were continuously increas- 
ing. The problem was not an urgent one, as it was quite 
possible to produce the sizes at present required within the 
limits of а total working temperature of 190 deg. C. Manu- 
facturing and operating engineers who had to rely on those 
sets for & large proportion of the load had no interest in 
running risks. 'The accumulation of experience would natur- 
ally tend to lead to development up to a safe limit in course 
of time. А point not mentioned by Mr. Juhlin which might 
conceivably determine the safe temperature limit was the 
expansion of the long coils in large machines. 


А New Kinematograph Projector. — According to 
Nature of February 24th, a kinematograph projector of a new 
type was demonstrated by Mr. R. J. Trump at the Imperial 
College, South Kensington, on February 10th. The invention 
of Mr. Kingsley-Higginson, it employs, in place of the shutter 
and intermittent film-feeding gear of the ordinary machine, 
a continuously rotating ring of mirrors to stabilise the image 
and effect the change of picture while the film is run uniformly 
through the machine. The beam of light is thus always 
passing unobstructed to the screen, and the alternations of 
light and darkness produced by the shutter, which constitute 
the flicker of the ordinary projector, are avoided. The new 
apparatus can be run quite slowly if required, and in any case 
there 1s no necessity to speed it up in the way that is at 
present usual. The change of picture takes place zone by 
zone across the screen, which always shows a full image, 
derived from parts of two successive pictures on the filin. 
The facets on the ring of mirrors are so arranged and set at 
such an angle that the two lights from the two partial fihn- 
pictures which are present at any instant in the gate are 
separated and transposed into their correct positions on the 
screen, and joint up to form a complete image. There 18 no 
dark period and no overlapping or dissolving of the successive 
pictures into each other, as the first picture disappears at 
precisely the same rate that the second takes its place. A 
good and sharply defined image is obtained. The advantages 
of а uniform feed for the film are considerable, in that the 
wear and tear upon it are much reduced, and the risk of 
breakage is negligible. The application of the same principles 
to kinemaphotography is under consideration, and there is 
every expectation that useful results will be obtained. 
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NEW PATENTS APPLIED FOR, 1921. 
(NOT YET PUBLISHED.) 


К. this journal by Messrs. Serton-Jones. Он asp 
чиеге Parent Agents, 285, High Holborn, London, W.C. L 


Compiled * NpressDi for 
SURVHENS, 


99239, 61. T Insulation tor armatures.” J. F. Cullin. February 16th, 
8 Ё Wrapping machine." J. F. Cullin. February 16th, 
АИК for positioning armature windings.” J. F. Cullin. Feb- 

77 “6 . А 
р 3 „„ winding." J. F. Cullin. February 16th. 

3305 IPIE a F. Cullin. February 10th. "mM 
TOM ature winding testing mechanism." J. F. Cultin. February 

E - ae M Е к . 5 ” Е " 

AN ES light fitting." J. Y. Fletcher and C. W. Saunders. Feb- 

5,382. *'' Electrice insulators.” 
(France, September 27th, 1920.) 
15 0 В 1 5 G. M Richards. February 16th. 
ena OE measuring Instruments of the hot wire type.” A. 

tet february 160. (Austria, February 25th, 1920.) 
1% 8. Sparking plugs, &c." L. Febbraro and J. Narizzano. February 
5.4%, parking plugs.” W. Bragger. February 16th 
1 115 ч Electric motor controllers." G. N. Cadbury. February 16th. 
о и locking device for vehicle doors." A. J. Cordell. 
oo 3. "Fittings for gas or electric light.“ T. J. Saveker. | February 
tn. А 
2.466. Electrical transmission systems." A. M. Tavlor. February 17th. 
eiae. | Wireless, &c., signalling Systems.“ Radio Communication Co. 
Lida and J. S$cott-Taggart. February 17th. ' 
n dd Commutators." J. E. Calverley and W. E. Highfield. February 

5. 060. Electrical insulating mem 2d E alv г ' iph- 
eld. February 17th. g members J. E. Calverley and W. E. High 
5.465. Vent plugs for electric accumulators, &с.” A. L. Davis. Feb- 
ruary 17th, 

2,467. '' [nterrupters," E. E. Greville and F. W. Read. February 17th. 
5,48. Eletro-medical apparatus." E. E. Greville and F. W. Read 
1: bruary l?th. | | 
5,490. Electric signalling." B. Davies and Eastern Telegraph Co., Ltd. 
February 17th. 

3,491. “ Electric cables or conductors." J. Drennan. February 17th. 
OM Ө Dentures." J. Lavine. February 17th. 

5.504. Electric hand lamps." J. Lewington and T. W. Lewington. Feb- 
ruary 17th. 

5.521. Automatic electric couplings." А. V. Tomlinson (Westinghouse 
Air Brake Co.) and Westinghouse Air Brake Co. February 17th. 

5.524. Electromagnet switches for controlling circuits of train lighting, 
&e., installations.“ A. H. Darker and J. Stone & Co., Ltd. February 17th. 

3,993. '' Device for preventing vibration destroying the filaments in electric 
globes.” А. McArthur. February 18th. 

3.557. “ Securing wires, cables, &с., for ignition maynetos, &c." F. H. 
Farrer, F. Pountney, and Villiers Engineering Co., Ltd. February 18th. 

5.614. Electrically heated muffle furnaces.” Akt.-Ges. Brown, Boveri 
et Cie. February sth, (Switzerland. February 18th, 1920.) | 

7.619. Sparking plugs." C. S. Harrison. February 18th. 

2,039. * Electrically operated rotary advertising devices, &c." J. M. Robert- 
son, February 18th. 

5,621. *'' Electric. discharge tubes." Naamlooze Vennootschap Philip Gloci- 
lampenfabricken, February 18th. (Holland, April 20th, 1920. 

5.627. Electro-mechanical pocket lamp.“ doc: Blot-Garnier et Chevalier. 
February 18th. (France, July 24th, 1920.) 

5,628. '' Combined switch and plug for electric circuits." J. R. Middleton 
and Watts, Williams & Co., Ltd. February 18th. 

5,9. Dimming electric. lights." J. R. Middleton and Watts, Williams 
and Co., Ltd. February 18th. 

5,630. “ Magneto generators." J. R. Middleton and Watts, Williams and 
Co., Ltd. February 18th. 

5,043. '' Insulators for suspended high-tension electric wires.“ A. Renaudin. 
February ]8th. (France, February 23rd, 1920.) 

5,648. ''Recording electric currents." J. H. Jones and L. Kecskemeti. 
February 18th. 

5.655. Electrical apparatus for railway signalling." F. Downs and Tyer 
and Co., Ltd. February 18th. 

5,671. Electric. switches." Н. B. Cornish. February 19th. 

5.674. Charging boards for electric accumulators." С. E. P. Gabriel. 
February 19th. 

5,708/9. '' Dynamo: electric machines." C. P. Bramley, Lancashire Dynamo 
and Motor Co., Ltd., and W. Stansfield. February 19th. 

5. 713. Trolley wheels for poles of electric tramcars, &.“ E. Nightingale. 
February 19th. 

5,730. '' Automatic cut-out and indicating apparatus for electrical accumu- 
lators." C. E. Cox and White Electrical Instrument Co., Ltd. February 19th. 

5.743. Wireless receiving apparatus." British Thomson-Houston Co., 

Ltd., and R. C. Clinker. February 19th. 

5,754. ‘Casings for electric pocket lamps." B. Rogge. February 19th. 
(Germany, March 24th, 1920.) ў 

5.755. Electric meters.“ Chamberlain & Hookham, Ltd., and S. James. 
February 1%th. 

5,757. Automatic switches." J. Bogopolsky. February 19th. 

3.783. "Permanent was of tramways.” D. Меропа. February 21st. 

5.03. Electric. drilliny-machine." W. Bairstow. February 2151. 

5.807. Radio signalling systems." Radio Communication Co., Ltd., and 
J. Scott-Tayatart, February 21st. 

5,810. ‘ Duplex, &e., telegraphic systems.” Н. W. Sullivan. 
21st. 

5.428. Portable dynamos for electric. lighting sets." 
ruarv 214. 

ARIT. " Sparking plugs" А. E. Heath. February З1М!. 
ЛК. С Hand-operated mechanism for operating electric controllers, &c." 

\ West and West & Co., Ltd. Februory 21st. 

BAM. I Electric control systems," British Thomson- Houston. Co, Ltd., and 
батга Electric Co. February. 21st. 
3,863." Electric beating devices"! Р. М. А. Mounier. К. hruary 21st. 

range. February ИН, 120) 

5л Wall-plug connections for electric ciceuits;" Jo Ha & Co. and 

G FP Ostinas. February 21st. 

„. r »Enble tips F. Forg. February Hfst. (Gerinany, July 21st, 1920.) 
DOG 8 Thermionis valve transmitters." Ges. fur Diahtlose Celegraphie. 

February 21м. (Germany, February 28th, 1920.) 

36. “ Conduits, tubing, connections, bends, &c., for electric light wiring, 

UT Hayward. February 22nd. 

5,990. Adaptor for sparking plugs." A. M. Porter. February 22nd. 
5947. " Lathe attachment for re-surfactng commutators,” W. E. Irons. 
February 22nd, 

5.956. ' Siynalling systems.” Western Electric Co., Ltd. (Western Electric 
Co.. Inc.). February And. 

5.971. Sparking plug." Н. S. H. Hughes and J. W. Hughes. Febru- 
агу 22nd. 

6.009. “Coupling-rod drive of driving axles of electrically-driven vehicles.” 
E. C. R Marks and Western Electric Со. (AKt-Ges. Brown, Boveri et Cie.). 
February 22nd. 

бөйт. „ E trie furnaces” А, E. Reid. February 22nd. 

6.013. “Thermal ammeters." Weston Electrical Instrument Со, Feb- 
roars nd., United Stites, March 24th, 1920.) 

heel U Means for dinihicating fature of filament in one of a number of 
incandescent Татары" NI. Latour, February 22nd. (France, March 18th, 1920.) 


Metallurgique Electrique. February 16th. 


February 


H. Humphrey. Feb- 


х, 


6,040. Appliance for indicating location of faults in section feeder-boxes 
of overhead-wire systems of electric tractions.“ Brecknell, Munro & Rogers, 
Ltd., and F. W. Brecknell. February 22nd. 

6,058. Emergency electric signalling-device for warning locomotive driver.” 
W. Boller. February 23rd. 

6.059. Tumbler switch," M. Mundas. February 23rd. 

6,078. Electric circuit-brcaker." 5. Jones. February 23rd. 

6,110. “ Electric switch.“ T. W. Rogers (F. Krupp Akt.-Ges.). Februar: 
23rd. 

6,119. Lighting devices for motor vehicles, &c." Benjamin Electric, Ltd. 
February 23rd. (United States, October 27th, 1920.) 

6,121. “ Protective apparatus for dynamo-electric machines." G. A. Juhlin 
& J. A. Kuyser and Metropolitan-Vickers Electrical Co. February 23rd. 

6,134. Electric terminals." W. H. Egginton and H. Lucas. February 
23rd. 

6,137. *'' Electric storage-battery or accumulator cells.“ Chloride Electrical 
Storage Co., Ltd., and B. Heap. February 23rd. 

6.138. Sceondary electric batteries or. accumulators.’” Chloride Electrical 
Storage Co., Ltd., and B. Heap. February 23rd. 

6,144. Electric lamp." E. de Lorenzi. February 23rd. 

6,146. '' Electric motors." British Thomson-Houston Co., Lid. (General 
Electric Co.) and General Electric Co. February 23rd. 

6.153. Thermionic steam-reducing valves." Steam Fittings Co., Ltd., and 
В. R. Wingfield. February 23rd. 

6.156. Electric fittings." N. W. Scaife., February 23rd. * 

6.158. Alternating-current circuits comprising condensers.“ E. W. Dorey. 
February 23rd. 

6.161. Means for actuating repeater signals on locomotives of electric rail- 
ways.“ J. Bethenod. February 23rd. (France, February 24th, 1920.) 

6.167. Arrangement for transmission of energy by resistance coupling." У, 
Loewe. February 23rd. (Germany, February 23rd, 1920.) 

6.168. Apparatus for testing electric resistance of fluid materials, &c." V. 
Planer. February 23rd. (Germany, May 17th, 1920.) 

6.189. Arrangements for operating tools, &c." Automatic Telephone Manu- 
facturing Co., Lid. February 24th. 

6.201. Switches for electric irons." A. G. Bullen and R. L. Jenkinson. 
February 24th. - 

6.205. Electrically-operated reciprocating tools, &c." T. Е. Wall. Febru- 
ary 24th. 

6.225. “ One-way transmission gear for train-lighting apparatus, &c." L. 
C. H. Mensing. February 24th. 

6.229. Manufacture of telephone receiver cases.“ 
February 24th. " 

6,240. “ Electric driving equipment for reversing machine tools." H. T. 
Millar. February 24th, 


S. O. Cowper-Coles. 


PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will bc taken. 


19198. | | 

0,364. Electromagnetic wave navigational systems," M. Jeanu. April 
2th, 1919. (158,264.) eon 

20,398. Wireless. telegraph transmitters," H. J. Round and M. T. 
Ditchen. August 19th, 1919. (158,291.) 

26,470. "'F'rocess for recovering selenium and noble metals from electro- 
lytic slimes and the like." M. Chikashige and D. Uno. October 28th, 1918. 
134,00. : . 
ij 26,021 Installations ſor clectrically lighting, heating, and ventilating rail- 
way carriages and other vehicles.” H. D. Rohman. October 2th. 1919. 
(Addition to 145,120.) (158, 328.) \ | 

vol. ''Controilers tor electric motors.” British l'homson-Houston Co., 
Ltd. (General Electric Co.). October 30th, 1919. (158, 384.) E" 

27,039. '' Means for supporting antennae used in wircless telegraphy.” R. 
St. George-Moore and G. S. Whitmore. November 3rd, 1919. (158,459) — 

27.083. '* System of distant control without additional line wires for clectric 
supply systems." M'. Joice. November 4th, 1919. (158,357.) | 

27,143. "' Electric. power-generating units." E. L. Russell. November 4th, 
1919. (158,361.) | 

27,151. Electric resistance units.“ British. Thomson-Houston Co., Lid. 
(General Electric Co.). November 4th, 1919. (158,353.) 

27.22. Alternating current electric motors," W. E. M. Avres and Metro- 
politan-Vickers Electrical Co., Ltd. November Sth, 1919. (158, 373.) А 

2 1 „ “ader s switches. K. H. Baker and C. W. Parsons. November 
6th, 1919. (158, 377.) 

2 %% . „ rie are lamps or projectors and carbons or electrodes there- 
for." C. B. Burdon (Siemens Schukertwerke Ges.). November 6th, 1919. 
158,380. 1 а 
27.431 “Electric circuit-breakers, particularly for the electric-ignition sys- 
tems of internal-combustion engines.“ N. C. Е. Jensen and M. J. E. Tilney, 
November 6th, 1919. (158,385.) 

27.463. '' Cable connectors for use with electric motor lamps and other pur- 

ses." С. A. Miller, F. J. Miller and E. А. Sanders. November 7th, 1919. 
(158, 386.) 

27,721. " Frequency meters.“ Nalder Bros. and Thompson, Ltd., and С, 
L. Lipman. November 10th, 1919. (158,333.) . 

27,922. Electric motor control." British Thomson-Houston Co., Ltd. 
(General Electric Co.). November llth, 1919. (158,396.) 

28,518. Phonic motor drive for telegraph machines.“ D. Murray. Novem- 
ber 18th, 1919. (158,41J.) 

28,712. '' Portable electric lamps ог torches." H. M. Koretzky. November 
19th, 1919. (158.415.) 9 

28.975. Mapneto-electric machines.“ British Thomson-Houston Co., Ltd, 
H. W. H. Warren and A. P. Young. November 21st, 1919. (158.419.) 

29,083, “ Electrice motors." T. Zweigbergk. November 28th, 1919. 
(158,436.) | 

30.266. '' Automatic or semi-automatic telephone systems.’ 
Telephone Manufacturing Co., Ltd. March 10th, 1919. (140,053.) 

32.164. Electrical heater. for wells." D. Diver. December 33rd, 1919. 
(158,452.) 


Automatic 


1920. 

347. Wireless telegraphy and telephony receiving instruments.“ Н. F. 
Rees; Januars Sth, PRO., (Cognate application 2.00/20) (158, 455.) 

73W. t Electrical eireuit-breaker. R. Simpson, January th, 1420. 
(158,457.) 

1.659. Electric discharge: devices.” British Thomson-Houston Co., Ltd. 
January 19th, 1920. (158,458.) 

2.461. Electric pocket lamps.” E. Blondy. 
(143, 1:80.) f 
4,239. '' Measured service devices for use in telephone systems," Automatic 
Telephone Manufacturing Co., Ltd. February 12th, 1919. (138,914.) 
4,429. *' Automatic telephone systems.“ Automatic Telephone Manufacturing 
Co., Ltd. April Lith, 1919. (141,674.) ; 
5.429. “Electric fusible cut-outs having replacement devices.“ P. Davies. 
February 23rd, LRO. (158,462.) . 
8,341. '' Automatic telephone svstems."’ Automatic Telephone Manufacturing 
Co., Lid. June 30th, 1919. — (146,092.) 

КАН. „ Electric furnaces.” Soc. Metallurgique Du Frayol. January 7th, 
LRO. (157,051. 

12.372. '' Electric. crucible furnaces." C. Soncini. April 25th, 1919. 
142.836.) 

13,793, „ Naanctos. D. V. L. Fellows. May 19th, 1920. (158, 486.) 
15,347. '' Electric lamps with luminous discharge." British Thomson- 
Houston Co., Ltd. (General Electric Co.) June Gth, 1914. (Divided appli- 
cation on 13,759, 1914.) (158,488.) 
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THE GERMANS AND THE FEDERA- 
TION OF BRITISH INDUSTRIES. 


Tne Federation of British Industries appears to be 
gaining an unfavourable reputation in Germany, judg- 
ing from two instances which have just arisen in that 
country. In the first place, the Central Union of the 
German Electrotechnical Industry (Central Verband der 
Deutschen Elektrotechnischen Industrie) has raised a 
protest against the Federation, while in the second, the 
latter’s Export Register, or rather a card accompanying 
the register, has also evoked protest. 

The Central Union has issued a statement which 
alleges that the Federation has succeeded in exercising 
a strong influence on the political economic measures of 
the British Government, examples of which are dis- 
cerned in the abolition of the E.P.D. and in the fact that 
the Federation is consulted by the Government before 
any action is taken in the matter of political economic 
questions. The Union proceeds to state that those 
acquainted with British conditions know that the 
Federation has long been preparing the ground for anti- 
dumping laws, and the French efforts to burden German 
export trade with a 12 per cent. tax are said to be 
strongly supported in these circles, and certainly with 
means which cannot always be characterised as free from 
objection. A very popular means, the Union states, is 
for the Federation to get reports sent to it from its Ger- 
man correspondent concerning the situation of German 
industry and German trade, from which the conclusion 
can be drawn which is needed for its purposes. Unfor- 
tunately, it 18 asserted, there are now in Germany corre- 
spondents who apparently let themselves be influenced 
in order to represent the facts not as they really are, 
but in the form wished for by the Federation of British 
Industries, so that the latter can draw the desired con- 
clusions by means of publicity. Thus, for instance, the 
correspondent of the Federation, after having previously 
utilised the high dividends of the German engineering 
industry as a basis, reports that as a consequence of the 
high costs of production in certain branches, the elec- 
trical industry 1s only able to carry on and increase its 
export trade by selling abroad at very low prices, and 
in point of fact at prices which are below the inland 
sale prices. The correspondent is alleged to have 
derived this from the Official Labour Gazette ’’— 
further misleading statement, for an official or pro- 
minent newspaper organ whose title could be so trans- 
lated does not exist in Germany. 

The Union goes on to say that the conditions are 
quite otherwise. The export prices which the German 
electrical industry is required to demand are fixed 
monthly by means of the co-operation of the individual 
trade groups with the Foreign Trade (State) Bureau for 
electrical engineering. In the case of countries having 
u high rate of exchange, as England, for instance, prices 
are still fixed at present considerably above the German 
inland prices in order in some measure to equalise the 
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\ 
difference in exchange. The Union does not know of 
any single produet of the electrotechnical industry f6r 
Which the fixed export prices have been below the home 
prices. The statement of the correspondent of the 
Federation, in the opinion of the Union, is consequently 
directly untrue. The correspondent who claims to be 
able to give an opinion on the situation of German in- 
dustry must at least be so far informed as to know that 
the German Foreign Trade Bureaux never would give 
sanction to exports at lower prices than the inland 
prices, especially not in the electrical industry. If he 
was in doubt an application to the Bureau concerned 
would have been able very quickly to enlighten him. 
The Union remarks that the other representations of the 
correspondent, with regard to both the objectivity and 
accuracy of the stutements, move on the same level as 
those respecting the electrical industry. 


In earlier 
reports the corre 


spondent repeatedly also put forward 


the false assertion that tlie export prices were lower 
than the inland prices, Although the Federation when 
publi 


shing the reports expressly points out in a cautious 
manner that it does not agree in all parts with the views 
of the correspondent, the Central Union submits that 
these representations find their way into the daily news- 
papers. 

The second instance relates to the 


Export Register, 
copies of which are reported to h 


ave been sent to 
numerous merchant firms in Germany accompanied by 
а printed postcard asking whether the book met the 
practical requirements of the German merchant. 
regard to the decisions of the P 


Having 
aris conference, a Ger- 
man firm at Kiel, which had received a copy of the 
register, is reported to have sent a fairly long letter to 
the London offices of the Federation. The letter, al- 
though not of an electrical nature, seems worthy of being 
summarised, | 


The tirm states that the Federation w 


ill probably meet 
with but little 


Success with the register so long as the 
British Government continues to swim completely in the 
navigable channel of French policy and supports the 
latter’s demands. If vou have a debtor," the writer 
states. whom you burden with a load of debts of such 
a height that it is completely impossible for him to pay 
thein, the consequence will be that the debtor, seeing the 
hopelessness of his efforts, will only work just as much 
as is requisite to defray the cost of his life maintenance, 
as he knows that he must deliver everything beyond that 
to his creditor. You may send the finest catalogue to 
him and quote the cheapest prices, but you will never 
receive an order from him because he has become incap- 
able of buying through your attitude. The result will 
be that vour finest efforts will take the way unread to 
the waste paper basket." After mentioning that before 
the war only English clothing materials were made up 
in the best tailors’ shops, the writer states that England 
wil never again attain to her former sales in this 
respect. He proceeds to remark that if no alterations in 
the Paris decisions were made at the London Conference, 
а boycott of English and French goods would begin in 
wide circles of the German population. so th | 


at no prac- 
tical results would ensue from the se 


nding of catalogues. 


e—a 
eee 


Judging by the number of inquiries 

Supply that we are constantly receiving of late, 

Authorities with regard to the law on the subject 

and new of connecting new consumers to public 
Connections, 


ducing (1) that some supply authorities 
йге making charges and imposing conditions for con- 
nections which are wholly unauthorised by law; (2) that 
there аге лапу contractors outside the ranks of the 
Electrical Contractors! Association who in their own 
interests ought to be members of it; who, apparently, 
are totally unaware of the benefits and privileges to 
which they would be entitled, of the legal assistance that 
the Association would afford them, and of the informa 


supply mains, we are justified in de- 


Lj : + 


‘tion which would be at their disposal, if they were 
members. 


With regard to the questionable conduct of the supply 


undertakers above referred to, we can do nothing but 
refer them to their own consciences (though it is alleged 
ghat a business corporation has no soul) in respect of 
the moral aspect of their procedure, and to their 
revenue account in respect of the commercial aspect of 
the matter. Who ever heard of a gas company which 
deliberately put obstacles in the way of prospective 
consumers? Absurd! The gas suppliers, who are all 
out for business, welcome new elients with open arms, 
and would rather pipe their houses gratis than lose 
their custom! Many electricity suppliers, on the other 
hand, still maintain that take it or leave it“ atti- 
tude, with the stress on the ''leave it,“ against which 
we have so often inveighed, and apparently seek to 
choke off would-be consumers, by excessive (and some- 
times illegal) charges for connection, and in some cases 
by exeessive prices for electrical energy. Where the 
generating plant is fully loaded, and the Electricity 
Commissioners refuse to sanction extensions, it is true, 
new consumers cannot be coupled up; but the proper 
course is then to state the facts to applicants, and worry 
the Commissioners—no good manager in such circum- 
stances would try to limit the demand by making 
overcharges, and thus creating an unfriendly atmo- 
sphere towards the undertaking which would persist in 
future vears. Let us, in passing, hint a warning: 
Bower users don't want to put down their own generat- 
jag plant, or to drive their machinery directly from in- 
ternal-combustion engines, but they will do so if they 
dre not fairly treated by the electric supply authorities, 
dnd in many cases it will pay them handsomely to do зо. 
Explosion engine practice is not standing still—far 
from it. Let those who would scoff at our warning give 
heed to Prof. Burstall's statements during the Birming- 
Ham discussion on’ the Severn barrage, and to the 
cprrespondence in our columns just before that time— 
notably to Mr. А; Hugh Seabrook's letter of February 
lg th. 
e Lastly, with regard to supply, we may point out that 
statutory undertakers are entrusted with a public ser- 
vice; they have no right to assume a domineering atti- 
Unde; it is their plain duty to do their best to serve 
the needs of every person in their area who requires à 
supply. of electricity, and wilfully to fail in this is to 
prove themselves unworthy of that trust. | | 
Turning to the contractors who are nursing а griev- 
ance, in the Electrical Contractors’ Year Book they will 
find a clear and concise statement of the law regarding 
the rights of consumers; in our opinion, if they do not 


belong to the Association, they are neglecting their own 
interests. 


i Авойт eighteen months ago we dis- 
- The Water cussed at considerable length the Pre- 
Power Resources liminary Report on the Water Power 

of India. Resources of India, which formed an 
admirable introduction to this impor- 
tant subject. A '' Second Report "" has now been issued 
dealing with data collected during the season 1919-20. 
As regards definite progress, the Report is to some extent 
disappointing, but it must be remembered that a survey 
of this magnitude demands an enormous amount of pre- 
paratory labour and, before tangible results can accrue, 
investigations must be undertaken and records prepared 
оп а scale out of all proportion to the staff and equip- 
ment available for the purpose up to the period covered 
by this Report. 

There is everv reason to believe, however, that the 
technical organisation is now in good hands, and that 4 
sound, consistent and vigorous policy is being pursued 
in the acquisition of that information on which alone 
sound projects can be based. The present Report, in 
conjunction with the Preliminary Report, makes clear to 
everyone competent to assist in collecting data, exactly 
what information is required. In this respect the 
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Reports may fairly rank as text-books which should be 
known and studied in every country, where water power 
is available. 

A second and more difficult and vital problem remains 


+ zem ae с 


—that of regulating the control and devélopmient ot 


water power. It is not sufficient to know that a certain 
amount.of water power can be. developed economically. 
It must also. be ensured that it weld be developed and dis- 
tributed economically and fully, and that it will be sold 
at а reasonable price regardless of the cost of other furms 
uf energy. The principle that: water power—or any 
other. form of energy—should be sold for what it will 
fetch. must be excluded. National interests demand that 
energy—the key to industrial. economy-—should always 
be developed..and: sold at the lowest possible. price von- 
sistent with. а reasonable return on capitalis Needless to 
sav, this desideratum is far from being attained where 
coal.and.oil are.concerned. In overy, undeveloped hydro- 
electric project we are given a fresh chance“ in this 
matter. Manipulation by financial interests must be 
prevented if the end in view is to be attained. This 1s u 
problem of the highest. importance and greatest dift- 
culty. Adequate financial backing is a sine биб non, 
but the position of certain hydro- -electrice projects in 
America shows how easily public support may be enlisted 
for unsound schemes and how easily capital charges may 
be incurred which make it permanently impossible to 
sell energy at the true economic price. js 
The Report states that in more than one instance (in 
India) applications have been filed for the exclusive use 
of water power—the possibilities of. which have been 
pointed out by the survey—with the admitted intention 
of selling the concession so obtained: to the highest 
bidder. If such manipulation be permitted the con- 
sumer is for all time handicapped by the watered capital 
due to the bonus paid to the original speculator. Unless 
suitable safeguards can be incorporated in the form of 


6 


lease or concession, the alternative of State control and: 


operation of water poner will apparently have to be 
adopted. i | 


In the technical and iind control of water power: 
development, India has an opportunity not only to serve 


her own best interests but actually to lead the world. 
This becomes more evident, the closer the consideration 
given to past and existing abuses, and to the magnitude 
of undeveloped: hydro- electric projects as an antidote o 
the fuel shortage thr oughout the world. : 
The Report points out that there is much in favour of 
public utilities in general being operated by conipanies 
in which the munieipality or Government is a powerful— 
if not predominant—shar cholder. This system, pons 
has given good results in Germany, appears to be 


simple and. effective method of safeguarding public in- 


terests whilst retaining the business е оЧЕ of a com- 
mercial undertaking. It a hydro-electric project be 
operated purely under public ownership, it will be very 
necessary to keep accounts on strictly business lines— 
preferably, as suggested by the Report, by commercial 
accountants subject to audit by a chartered accountant. 
Due allowance must be made for depreciation and 
obsolescence, and a reserve fund is no less sound finance 
in a Government undertaking than in one under com- 
pany management. 

Turning Е political ешр: of ИТ 
апа control. which have been discussed at some length 
owing to their fundamental importance, mention may he 
made of the purely technical features of the Report. A 
series of diagrams is presented showing the varieties of 
“layout ’’. usually encountered in hydro- electric work. 
These diagrams fi КИЕТ tte selection of the best method for 
dealing with particul: ir sites. Many useful data are in- 
cluded bearing upon the development and storage of 
water for electrical purposes, and upon the estimation 
of power available. In order to be able to compare re- 
ports on sites it is desirable that data should he collected 
in more or less standard forin—to facilitate whieh a 
form. reproduced in the Report has heen prepared. 

Useful memaranda on pipe lavouts are presented. to- 
peier with two logarithmic diagrams showing the 
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weight and safe working head for riveted steel pipes 
and for welded steel pipes. Important notes, are in- 
cluded dealing with the use of aneroids in determining 
levels ; serious errors may be made if the limitations of 


anéroid levelling are not recognised and the requisite 


precautions observed. 

During the seasons 1919-20 a number of reconnais- 
sances of power sites were made and checked, and the- 
results of these are summarised in the Report. A good 
deal of additional power has been located and assessed, 
and it is anticipated that important progress will be 
made this season, now that the organisation for collect- 
ing information has been got ‘into working order. 
Tabular summaries of all projects developed and investi- 


vated will, we hope, be included in future Reports. 


It remains to be seen, from the work of the survey 
during the next year'or two, to what extent it will be 
possible to develop the enormous water power of India at 
reasonable cost. In the meantime there are grounds for 
optimism not only as regards the outcome of this work 
and its influence on the agricultural and. industrial 
future.of India, but also as regards the beneficial effect 
of the hydro-electric survey of India in stimulating 
similar surveys, with equal benefit, in other parts of the 
world. 


THere were. 5,768 accidents in the 

d Safety First." power stations and on the distribution 

| systems of New York City during the 

first ten months of 1920. Fifteen of these were fatal,. 

and thirteen others involved grave injuries to indi- 

viduals. It is strange to read reports of this nature 

from the country of origin of the Safety First" 

movement, but the figures are official ones compiled by 

the New York First District Public Service canon 
and quoted by the Electrical World. 

These statistics seem to indicate that the йай» 
who so earnestly desired to eradicate the accident evil 
from the industrial life of England, are needed still 
more in their own country.” No doubt the supply of. 
electricity is carried out on a larger scale than in this 
country, but even this leaves a great deal to be 
explained. The causes of the accidents are not set out 
in the source of our information, but it certainly would 
appear that either the employés of the supply autliorities 
were careless to a remarkable degree or adequate pro- 
tection against accidents was not provided. 

Whatever the cause шау be, we think that a com- 
parison Of these figures, with similar statistics for the 
whole of the United Kingdom, will prove that the elec- 
tricity supply industry is a much safer occupation in. 
this country than in the United States. 

The report of Mr. G. Scott Ram, NM. I. E. E., H.M. 
Electrical Inspector of Factories, covering a period of 
four years from 1915 to 1918, showed that the total 
number of electrical fatalities during this time, includ- 
ing deaths in factories, &c., was 99. These figures, it 
must be remembered, covered the whole of the United 
Kingdom for four years, while the American figures 
relate only to New York City for a period of ten months. 
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. AFTER establishing generating stations 


Pit Bank at the pit bank, the next step as a 
Generating — natural corollary would appear to lie in 
Stations. the direction of the actual acquisition 


of the collieries themselves. This policy 
is now being pursued hy the Rhenish-Westphalian Elec- 
tricity Works Co., of Essen, which recently entered into 
an agreement with the Lignite Company owning the 
Rodder mine, and which is now taking over the manage- 
ment of three Stinnes collieries—the Viktoria Matthias, 
Graf Beust, and Friedrich Ernestine—for a period of 90 
vears. The supply company will guarantee a fixed rate 
of interest to the shareholders in the collieries, While at 
the same time the latter are giving the former an option 
to acquire their shares so that the pits will eventually 
become the sole property of the electricity company. 

D 
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THE ELECTRICITY (SUPPLY) ACT, 1919.— OVERHEAD LINES AND WAYLEAVES. 


By W. FENNELL, M. I. E. E. 


TwELvE months have now elapsed since Sections 21 and 
22 of the Electricity Supply Act, 1919, provided what 
uppeared to be large powers for the running of over- 
head lines in suburban and country districts. 

The writer has, during those twelve months, been en- 
gaged largely on the arrangement and carrying out of 
overhead work, hoping thereby to make electricity avail- 
able to outlying consumers who could not be economically 
reached underground. 

Unfortunately, the Electricity Commissioners have 
been unable to devote their attention to the revision of 
Board of Trade regulations, and, moreover, Sections 21 
und 22 of the 1919 Act are neither as lucidly drawn nor 
as helpful as they might be in the direction intended. 

The removal of absolute veto of the local authorities, 
and the implied right of compulsory wayleaves in un- 
inhabited districts, must be acknowledged with grati- 
tude. In villages and suburbs, however, the clauses give 
no practical relief from the obstruction and greed of 
small owners. 

The legal position with regard to overhead work is still 
one of restriction. "The 1882 Act and Provisional Orders 
require the special consent of the Board of Trade to the 
placing of lines above ground, and the Board of Trade 
Memorandum, which is sent in response to а request for 
sanction, is still in the old form of a catechism, in which 
ingenuous questions are put respecting the proposals in 
matters which are covered by the Regulations themselves. 

Section 21 of the 1919 Act enables the Commissioners 
to dispense with the consent of the local authority, but it 
very properly gives the latter the opportunity of being 
heard in opposition. This involves in practice at least 
three months' extra delay as compared with under- 
ground work, so that in urgent cases one cannot run 
overhead lines, 

The first reform which the writer suggests is obtainable 

without legislation. Instead of individual lines requir- 
ing detailed sanction, the Electricity Commissioners 
might consider, with the first application for an overhead 
sanction, a plan of the whole area of supply, indicating 
by а coloured wash the areas for which the undertakers 
require a general sanction for overhead work. It would 
be as easy to settle this as one route, the files of the Com- 
missioners would be relieved of the enormous masses of 
plans and papers which will accumulate under the pre- 
sent svstem, and in future there need be no delay. 
, Section 22 of the Act is badly drawn, and requires 
immediate reconstruction. Paragraph 1 gives permis- 
sion to place electric lines underground, across any land, 
subject to the conditions of appeal, and it also gives per- 
inission to authorised undertakers to place any officially 
sanctioned electric line above ground across any land 
other than land covered by buildings or used as a 
garden or pleasure ground, subject to appeal. — The 
reason for these absolute exceptions applying only to 
overhead lines is clearly & survival of prejudice. "The 
Commissioners themselves cannot help us in such cases 
until the Act is amended. Overhead lines in villages 
and even in rural districts must, in a land of crooked 
lanes and roads, pass over buildings and gardens, even 
where the poles are in a public road or in a field along 
the back of a row of houses. It therefore is frequently 
necessary to cross a road, or otherwise upset the line, to 
avoid some crank or avaricious owner. There is no 
engineering reason for the exception of land covered bv 
buildings; indeed, wires are very safe there, and an Act 
which prevents the Commissioners from sanctioning a 
crossing over a cowshed or a wash-house, or indeed any 
building. needs immediate amendment. 

Again, why except “gardens or pleasure grounds ” 
from the discretionary powers of the Commissioners? 
There are gardens and adjective gardens—amall fields 
are said to be market gardens. allotments are claimed 


te be vegetable gardens, playgrounds might be called 
kindergardens. In one case a heavy rental was 
demanded for crossing a grass-grown field which had a 
few fruit trees in it, on the ground that an orchard was 
a fruit garden. The only kind of garden one would not 
propose to cross is a laid-out garden of such an extent 
und degree of beauty that the presence of overhead lines 
would interfere with the amenities by introducing an in- 
congruous element. The Commissioners have, however, 
power to prohibit in such cases, so why give an absolute 
exemption, and why submit to such loosely worded 
clauses? The wording of the Act can be twisted to exempt 
every cabbage patch or weedy forecourt and every 
chicken run. The Commissioners are entrusted with 
great powers—surely this very small one of seeing fair 
play can be placed in their hands. 

There is another very objectionable feature of para- 
graph l. Notice has to be served on the owner and occu- 
pier ; and as each has the right of appeal it means double 
payment for one wayleave and interminable negotiations. 
Prior to the Act the procedure was to see the 
occupier, inform him as a matter of courtesy of 
the proposed work, obtain the name and address 
of the owner or lessee, and negotiate with the 
latter. The Act gives the tenant an absolute veto 
in the case of a line passing over a building or 
garden, and appears to set up an entirely new vested 
interest, instead of regulating the old ones as intended. 
Incidentally, it enables a new tenant to require the re- 
moval.of an existing line, although the property owner 
is satisfied that 16 may remain. The tenant, whose rights 
can only exist through his agreement with the owner, 
does not need this new protection; he has his remedy 
against the owner if his rights are infringed. Imagine 
the position of an engineer who has agreed with the local 
authority to supply a housing scheme (as the writer has 
done) by means of overhead wires run along the back 
line of semi-detached houses, crossing the gardens from 
house to house. He must start off to bargain with hun- 
dreds of occupiers, weekly tenants perhaps, before they 
come into residence. Suppose only one objects, this 
means а hold-up for two or three months while the local 
authority gets rid of the obnoxious tenant. Whoever 
drew this clause was totally ignorant of the practice of 
the Post Office or of any public utility undertaking in 
respect of wayleaves. This double bargaining really 
must come out of the Act. 

The remainder of paragraph l gives the Comuiis- 
віопегк power to grant compulsory wavleaves in those 
cases where the exception does not apply, and where con- 
sent is unreasonably withheld. — The writer has never 
been able to try the effect of an appeal to the Commis- 
sioners—those objecting owners who came under this 
clause have always given way on the suggestion of an 
appeal. The difficulty has always been with the 
numerous cases where the wording of the Act has made it 
impossible to appeal, so the objection has been overcome 
by the usual means—an extortionate payment ar the 
route has perforce been changed. It would appear, there- 
fore, that to put matters right in sub-section 1 it is only 
necessary to cross out a few words so that the Conunis- 
sioners’ power shall extend to all cases, and to confine 
the negotiations to owners or lessees. 

In paragraph 2 of the section, one gathers that under- 
takers may cross railways and canals from side to side, 
һу giving the same notices as for crossing streets. It is, 
however, being argued that the words “ subject to the 
rights of the owners thereof " mean that instead of 
being released from former restrictions caused by private 
ownership (which had to be overcome by wayleave pay- 
ments and expensive. agreements —the latter running 
into 20 pages in some cases) we have all the old disadvan- 
tages, and the further voke has been placed on us of 
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having to give statutory notices. Of course this is 
absurd. The opening words are '' the power conferred, 
Kc.“ (see above) shall include the power of placing 
lines across, &c." If the ingenious arguers are right, 
we should be better off without the boon '' conferred ” 
upon us. А few words inserted in the 1920 Bill would 
put an end to this word juggling. In order to show the 
urgency of this matter it may be mentioned that quite 
recently £5 per annum, plus a costly agreement, was 
demanded by a canal company for a service line crossing 
over a canal—no poles even being on the company’s land. 

The next urgent matter is the drafting of an up-to- 
date set of regulations, as clear as those for underground 
work, based on present-day knowledge and experience. 
One recognises that the Commissioners cannot do every- 
thing at once, but a perusal of the Regulations will show 
the real need for expedition. 

This subject should be approached from the point of 
view of encouraging the use of overhead wires for giving 
supplies in sparsely populated areas, having in mind the 
national interest, rather than that of the conditions of 
supply in cities and large towns, which were formerly the 
only ones likely to arise. 

The new Draft Regulations should be left open for dis- 
cussion in the Press, and should come before a special 
Committee of the Institution of Electrical Engineers (not 
a Committee of the Council, which would probably be 
composed of City supply engineers). After this inquiry 
the Commissioners should reconsider the draft and issue 
their regulations. If the regulations are properly drawn 
there will be no need to catechise the engineers as to their 
intentions, just as 1t is not necessary to do so to-day in 
the case of power stations, mains, sub-stations, services 
and meters. 

lt wil be seen from the wording of the Low and 
Medium Pressure Regulations that they were for the 
most part drawn many years ago, when the engineering 
of overhead work was not in an advanced state. The 
object in view was not so much the minimum require- 
inents reasonably to protect the public as that of making 


it impossible for any injury to result to the most careless 


member of the public, irrespective of expense to the com- 
munity. If the rules were drawn on these lines for gus 
supply, or for tramways, road traffic, or even ordinary 
electricity supply, there would be an end of public 
utilities. Imagine a gas supply given in such a manner 
that the gas could not escape unlighted, or a gas jet 
placed under a ventilating cowl leading directly to the 
open air, or lamps in public buildings and roads placed 
at a height of not less than 22 feet from the ground on 
unclimbable poles. Conceive a limit of 250 volts d.c. 
(or 125 volts a.c.) for unguarded tramway overhead 
lines, and where the pressure exceeds that, a guard so 
arranged that a falling wire must be caught and earthed. 
Visualise a double decker provided with an earthed wire- 
work or expanded metal cover and sides. The brain 
reels before the idea of drawing regulations to secure a 
dangerless street. Obviously all ponds, canals, rivers, 
and railways should be guarded along their entire length 
by unclimbable fences—having a height of at leust 8 feet. 
Deaths due to drowning are very numerous, and the pro- 
bability of walking into a canal exceeds that of being 
Struck by a falling wire in the ratio of а thousand to 
one. The above suggested crazy regulations are, in fact, 
Just as necessary for protecting the public from the risks 
they run daily as are the majority of those for overhead 
wires, It is simply the familiarity of the old set of risks 
which minimises their apparent importance. The public 
is to-day being protected from ordinary traffic risks by a 
i safety first " educational campaign— not by restrictive 
regulations. Why not extend the movement, adding the 
following maxims? :-— 

Safety first look up and move on!” Or. Yes-- 
they might fall—need vou loiter? "' 

It is too much to expect that we shall be allowed the 
same right to kill ’’ as that accorded to gas and trans- 
port authorities, but the criticism of the regulations does 
show that while there is а certain reasonable standard of 
precaution which should be taken. there are also certain 


commercial risks which must be run if the best interests 
of the public are to be served. It is also fairly clear 
that a thorough investigation is needed into the restric- 
tions imposed on overhead work in this country, with a 
view to the removal of all unnecessary handicaps. 

Widespread distribution of electricity is now being 
undertaken in sparsely populated areas where overhead 
mains form a suitable and reasonably cheap method of 
supp'y. The cheap and abundant supply that we hear во 
much of will never be given by retaining expensive and 
cumbersome regulations, nor by exposing distributing 
authorities to continual extortions of unreasonable 
owners and occupiers along the ‘‘ rivers of electricity ” 
which may be thinned down to brooks in the guise of 
No. 114 S.W.G. service lines along the back gardens of 
our villages. 

There is another matter requiring serious reconsidera- 
tion—namely, the position of Н.М. Postmaster-General 
in relation to overhead lines. The privileged position of 
telegraphs and telephones is one requiring very delicate 
handling. The defect of the present arrangement is not 
so much the rules made by the G.P.O., sometimes con- 
trary to technical accuraey and reasonableness, as the 
fact that there is apparently no appeal in respect of their 
application to anyone but the Postmaster-General, which 
in fact means the official who made or interpreta the 
rule, and whose experience is confined to his own work. 
Surely this is а case where the Commissioners should be 
constituted as an appeal authority to act in conjunction 
with the chief engineer of the G.P.O. 


JOINT ELECTRICITY AUTHORITIES. - 


MERSEY AND WEST LANCASHIRE INQUIRY. 


THREE days sufficed to complete the resumed inquiry by the 
Electricity Commissioners in connection with the scheme for 
the constitution of a Joint Electricity Authority for Mersey 
апа West Lancashire District. Summarised, the proceedings 
of the inquiry have revealed (1) a strong opposition on the 
part of the Birkenhead and Wallasey Corporations to inclusion 
in the big scheme (Scheme A) and they made a proposal for 
the constitution of an electricity authority for the Wirral 
peninsula (Scheme B); and (2) the antagonism of the Mersey 
Power Co., which objected to the inclusion of its under- 
taking in any scheme which the managing director called 
communal control," because it believed that the best results 
had accrued, and would continue to accrue, from private 
enterprise. On the concluding day of the inquiry, which was 
continued to a late hour, the Commissioners intimated that 
to save time, they would accept up to Saturday (March 12th) 
written statements on behalf of the smaller local authorities. 
This would make it unnecessary for speeches to be made on 
their behalf. On Friday (11th inst.) the Commissioners 
visited the much debated and growing industrial district of 
Ellesmere Port, where an electricity supply had been held up 
for some years owin, to the local council’s not acting on a 
Provisional Order. They also intended to visit the Mersey 
Power Co.'s works at Weston Point, and other stations, as 
time permitted. 

The Commissioners were Sir John SneH (chairman), Sir 
Harry Haward (vice-chairman), Mr. H. Booth, and Mr. 
W. W. Lackie. They were accompanied by Mr. E. W. 
Hudson (legal adviser) and Mr. D. S. Cumberledge (clerk). 

On Tuesday (8th inst.) Mr. Honoratus Lloyd, K. C., for the 
promoters of Scheme А. intimated that he had received а 
letter from the town clerk of Warrington stating that the 
council had come to the conclusion that the present time was 
inopportune for schemes of great capital expenditure, and 
requesting the Commissioners not to proceed with the con- 


- stitution of the joint authority. Mr. Lloyd also read a letter 


and a resolution. from the St. Helens Council stating that. 
having regard to the evidence of Mr. Dickinson (Liverpool 
electrical engineer), and the attitude of several of the local 
authorities, it could not give further support to the present 
scheme. 

The CHAIRMAN asked the representatives of the two councils 
to give an explanation of their reasons for the withdrawal. 
but they considered the tune inopportune, and promised а 
statement later. 

The CHAIRMAN said that in the recess the Commissioners had 
applied themselves to the figures which had been submitted 
by both sides, and as a result they intended to invite counsel 
for the two schemes to meet them that afternoon in order 
to go into figures which the Commissioners had prepared. If 
necessary thev would recall Mr. Dickinson and Mr. Sparks 
to speak on them. He also invited counsel for the Mersev 
Power Co. and the representatives of St. Helens and War- 
rington. After all, the Commissioners were there to bring 
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about improvements in the organisation of the supply of elec- 
tricity ш the district, and 1t did not help them very much 
When authorities, Without giving reasons, witburew trom шо 
scheme. Ў : - 

Jue case for the Mersey Power Co. was then opened by 
Mr. 1YLDrsLEY JONES, R. C. He said that the scheme tor the 
Mersey and West Lancashire electricity district, which had 
been proposed, shouid not include the district in Which his 
company operated, as it Could De better dealt with by the 
Mersey Power Co.'s undertaking at Kuncoro. hat was the 
rot big inquiry under the Electricity Supply Act of 1919. in 
Which the principles that would be drawn would come into 
very great prominence. The circumstances of the Llandudno 
and Worth Wales inquiry were entirely different. In dealing 
with a district where. there were so many undertakings, 
municipal and otherwise, the Commissioners should consider 
very carefully what would be the elect on the future ot the 
supply industry of à decision. on the issues Which would come 
betore them. ‘Lhese matters were to a large extent technical, 
but they also, to a large extent, involved considerations of 
public poucy and business policy, Lhe urst consideration. he 
desired to emphasise Was that in laying down a poucy which 
Would be adopted 1n other areas, the Commissioners should 
put in the loretront fair treatment for existing undertakings. 
It would be tatal to the tuture of electricity supply in the 
United Kingdom if those who had brought about the supply 
that existed to-day had their interests sacriuced in the pursuit 
of some idea of an age when all authorities In the district 
would meet barmoniously and settle to their mutual advantage 
questions of policy volving discordant interests. The second 
point which Mr. Jones desired to emphasise was that 1n every 
scheme which was put forward under the Act, compulsion 
was and must be absent. Ш they bad certain areas where the 
supply was efficient. and authorities could combine for pro- 
ducing a greater eificiency, it would be a perfectly proper 
thing for them to combine, but if they found in one of thoso 
districts a highly organised. supply of electricity, and that no 
benelit Was shown to that or any other district, then there 
was, he subinitted, po case for including in any scheme em- 
bracing those districts if it would be disadvantageous to those 
that were highly organised. There was no foundation for 
the idea that compulsion would be applied to bring un autho- 
rity into the scheme. The Mersey Power Co. supplied Widnes 
and Runcorn. ‘lhe Urban District Councils bad electricity 
orders for many years, but nothing was done. Both places 
were important industrial centres; there was a load waiting 


for the supply, there was the local authority, which bad the- 


financial ability to raise money on the rates to provide the 
supply, but what was lacking was the business enterprise. 
The Salt Union had vast interests in the valley of the Weaver, 
and the idea was conceived of producing electricity by the 
use of waste heat. In 1910 a new Order was granted for 
Runcorn—a remarkable one, because the maximum price was 
to be 4d. per unit. There was no other Order that he knew 
of where such a price was included. Nine-tenths of the output 
of the Mersey Power Co. was for power purposes, and it was 
supplying at the same price as before the war, except that 
in many of the contracts there was а coal clause by which 
the increase in the cost of coal was put on to the consumer. 
His company supplied in its first year, 1912, one and a half 
million units; in 192) the number of units was 25,000,000, 
Tho average price was ld. per unit. New industries had 
been attracted by the cheap power it supplied. 

The company desired to supply Ellesmere Port, and since 
Gh) negotiations bad been proceeding with the local council, 
but until recently they could get no further. His company 
supplied 369 units per head of the population of the district 
Which it covered, compared with Liverpool's 95 and St 
Helens’ 129. 

Sir Harry Намакро questioned the fairness of such a com- 
parison, and Mr. Jones replied. that Liverpool had been at 
work 33 years, whereas they had only been at it for a com- 
' paratively short time. Of course, the chemical factories were 
large consumers. 

Mr. Jones, continuing, asked if the efhciency possible in 
his district Was going to be enhanced by being grouped with 
Liverpool, or was the efthaency of Faverpool going to be 
enhanced by being grouped with the Mersey Co. There was 
nothing in common between them. 

Mr. G. W. Mascom, managing director of the Mersey Power 
Co., said the company was formed to work the Electricity 
Orders for Runcorn and Widnes. It was his original idea 
that the Salt Union, the owners of the Power Co., should 
produce electricity in 1909. The company was putting up a 
new station that would have a capacity of 25.000 kW—two 
sets of 12.500 kW—and there was an idea of ultimate exten- 
sion to 100,000. KW. There were production possibilities 
for the use of waste heat from salt. and they were being 
investigated by the experts of the Salt. Union in connection 
with processes employed by thet. Waste heat was now 
being employed in connection with their electricity under- 
taking. At Winsford there were 12.000 tons of Waste steam each 


week from the salt pans, and in his opinion there was no 


inherent difficulty in arranging pan covers to trap the steam. 
The main obstacle was one of capital ontlax. He felt that 
his- firm would be hampered by being brought into an elec- 
tricity district. . 

The СнатамАх : Whv?—Because of communal control. We 
are certain that private enterprise can do better than large 


unwieldy bodies. Private enterprise alone can develop tho 
industry. | | E 

Мг. Macom added that within three months his company 
would be supplying Ellesmere Port, and as soon as the load 
warranted. it the company would. probably be prepared to 
extend the area of supply. If it were left out of the Joint 
Authority, it might be an advantage to it to join with elec- 
tricity authorities on the east, west, and north. It would 
Willingly give any help it could on commercial terms, but 
he. objected to control in any shape or forin. 

Cross-examined by Mr. HloNogaTUs Lioyp, who appeared for 
the promoting authorities, Mr. Malcolin said that at one time 
the company regarded electricity as à by-product, but not so 
now. He objected to control by anybody but the Commis- 
sioners. He regarded a spirit of rivalry us the main spur to 
elliciepcey. Within three months from now the output from 
Waste heat would be relatively insignificant, owing to tho 
erection of the large steam power station. 

In re-examination, Mr.. MALCOLM said that vacuum plant 
was used for making salt and absorbing heat from the tur- 
bine exhaust. When the heat was not required it was used 
for making electricity. The private companies, he thought, 
were being shabbily treated in the matter of representation 
on the Joint Electricity Authority. They were the second 
largest distributors in tbe area, but if all the distributors had 
representation, the number would make the authority unwork- 
able and unwieldy. They had had a loan of £300,000 from 
the Ministry. of Munitions for the new 100,000-k W. power 
station. The present cost of the building was £487,000. The 
Mersey Power Co. would be willing to supply electricity to 
the Joint Electricity Authority, on usual terms. 

Replying to Mr. Cow ey (Northwich U. D.C.). whose ques- 
tions were ‘addressed through the chairman, Mr. Malcolm 
said that the electricity supply of the company would be 
extended to Northwich as soon as the loud could be obtained. 
He thought that the charge for electricity at Northwich would 
be the saine as at Runcorn, plus capital on mains only. | 

Mr. JAMES NELSON, electrical engineer to the Mersey Power 
Co., said that last year they supplied 22,000,000 units, of which 
12,000,000 were taken by the United Alkali Co. Two cables 
were now being laid to. Ellesmere l'ort, to convey 5,000 kW 
at 0,700 volts; the route was along the Ship Canal. ` Develop- 
ments were taking place on the river Weaver, and they were 
preparing. to deal. with. them. . They had no intention of in- 
creasing the rates when the new power station was opened. 

The inquiry was then adjourned. | 

When the inquiry was resumed on Wednesday morning. 
Mr. James Nelson was cross-examined by Mr. WooLL (junior 
counsel to Mr. Honoratus Lloyd, K.C., for the promoters). 
He stated that the load factor of the system in 1920 was 59 
per cent., and included the 12 million units supplied to the 
United Alkali Co., whose load factor was 90 to 94 per cent. 
There were 1,013 consumers connected with the Mersey Power 
‘o.'s system, 950 being lighting consumers and 63 power 
consumers. Outside of the United Alkali Co., their main 
consumer took 3,500,000 units last усаг. The maximum load 
in 1920 was 4.400 kW. Nine shillings was the basis of the 
coal clause, and the dverage price of coal was something 
under 42. | : 

It was suggested to witness that the object of the Mersey 
Power Co. had not been to provide a supply of cheap elec- 
tricity. but to secure the profits from a large supply. He 
replied that to obtain the profits they gave a cheap and 
abundant supply.. He admitted that their operations in Run- 
corn and Widnes were started at a very felicitous time. The 
profits of the company increased during the war, and at the 
close of the war it was decided to erect a main generating 
station. The Ministry of Munitions encouraged the idea, and 
had mortgaged the property to the amount of £500,000. If 
it Were possible to lay down a new system it would be quite 
different to the existing svstem from the electrical point of 
view. The system, under the modern conception, would take 
the form of a very large generating station with a view to 
securing the maximum etliciency and economy. Big con- 
sumers, he thought, were likely to take their supply {тош 
very big undertakings rather than from small undertakings, 
because they would be more conducive to а diversity of the 
load, and more likely to secure and promote electrification by 
the railway companies. At the present time the company Was 
supplying energy more cheapiy than any of the authorities, 
and the average prices were less than those suggested under 
the scheme. | 

The CHairMaAN: The scheme does not mention any prices. 

Mr. Nevson added that. it was part of the policy of his 
company to obtain Provisional Orders. 

Mr. TxIDPSIEKWYW Jones, K.C., explained that negotiations 
were attempted by the Mersey Power Co. with the Ellesmere 
Port Council on three alternative bases, such as taking over 
the order and accepting the responsibility of snpplving every- 
body, and the company giving a bulk supply. leaving the 
Couneil to supply the big users. The third was not agreed to. 
The Ellesinere Port Council asked for 150.000 units per annum 
rising to 5,000,000, which Mr. Jones suggested showed how 
little the Council appreciated the present position. Between 
Runcorn and Widnes, the company had two overhead cables, 
over the river, and one over the transporter bridge. | 

Replying to the Снакмах, Mr. Nelson said that it was his 
opinion that the continuance of local power stations Was 
not desirable if it ceuld be avoided. In the course of time. 
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they would, he thought, be used as sub-stations, and not as 


generating stations. ‘the chemical load was practically a 
continuous load, and was peculiar to the district. He esti- 
mated that the load in the year 4930 would be 22,000 kW; 
that excluded transport and a certain consumer. | 

The CHAIRMAN considered this figure very conservative. 

WITNESS, continuing, said that the Weston Point station 
could be designed to have an effective load of 100,000 kW. 
Asked what they would do with the balance, Mr. Nelson 
said that it would not be produced until the load warranted 
it. He agreed that they would have to supply Northwich, 
Middlewich, Warrington, and St. Helens to utilise their 
capacity fullv. | | УМ 

Mr. WILLIAM MCLELLAN, consulting engineer to the Mersey 
Power Co., said that the new power station of the company 
should not necessitate increased charges. Тһе company was 


a small undertaking which was an excellent exumple of a 


system excellently handled and developed. һе proposed Joint 
Electricity Authority could not supply in the company’s area 
at lower rates than were now being charged, having regard 
to capital costs. lt might be possible to utilise steam from 
the open salt pans, and this was a question very present in 


‘the minds of the directors of the Salt Union. They would 


not be benefited by the Joint Electricity District, because the 


-Mersey Power Co. had a very etücient system, and could 


supply as cheaply in the future as now. heir new capital 
station would compare with the station at Liverpool Ad- 


‘ministration was a matter of vital importance, and should 


.be managed by a small body. The United Alkali Co. had two 


. wich and Winsford. | 


: out at 0.25 or less member. 


5,000-kW sets. He thought the cost was £470,000 capital 
outlay, or &94 per kW of operative capacity. From the 
technical point of view, he thought there should be a linking- 
up of capital stations in the area, the stations mentioned 
being the Riverside, Wallasey, and Weston Point stations. 
He feared that the proposed Joint Electricity Authority would 
be composed of warring elements. It was difficult to get 
local authorities and councils to act together. If they were 
prepared to sink their personal differences and think only 
of cheaper electricity, he thought there would be some pos- 
sibility of progress, but local authorities would not do this. 
He thought all Joint Electricity Authorities would be cum- 
bersome and some impossible. As to the provision of the 
capital required for laying cables, he was of the opinion that 
this would be a difficult problein. He would not put down 
two stations within five or six miles of each other, but taking 
the whole of the area, he thought the district could be economi- 
cally supplied from two stations situated east and west. 
Difficulties arose, however, on questions of administration 
and policy. He did not think that the enhanced cost of plant 
and money had rendered less desirable the general principle 
laid down in 1918, and generally accepted by the electricity 
industry with reference to schemes for the generation of 
electricity. Witness would not put capital stations at North- 


On behalf of the Manchester Ship Canal Co., Dr. EASTHAM 
asked: (1) When would the Mersey Power Co. give a general 
supplv of electricity to Ellesmere Port and district, and (2) 
What was the earliest time this district could be supplied if 
the big scheme was sanctioned? To these queries it was 
replied that if the Commissioners egranted an order under 
Section 6 of the Electricity Supply Act to the company, a 
supply would be available in. June. 

Mr. MaLcoLM was recalled, and said that the profits of his 
company in 1916 were £23,709 (dividend 2) per cent.), 1918 
45,9000 (dividend 32 per cent.), and 1919 417.203 (dividend 
10 per cent.). 

This concluded the case for the Mersey Power Co. 

Mr. J. E. SINGLETON appeared for the Runcorn Rural and 
Urban District Councils, and said their case was bound up 
with that of the Mersey Power Co., by which they had been 
supplied for some years. The Runcorn authorities took up 
the position that they had a cheap and abundant supply of 
electricity, and that there was no prospect of getting a supply 
more abundant ог more cheaply, therefore they said: Leave 
us alone." If the Mersey Power Co. were impressed into 
the scheme it would mean that any balance of power would 
go Liverpool-ward, instead of southward—the river Weaver 
district, which was the hope of the Runcorn district. If they 
Were included in the scheme their representation would work 
He asked that the Commissioners 
should give the matter consideration. 

At this stage of the proceedings, Mr. W. H. ANDREW. town 
clerk of St. Helens, explained why his Corporation had with- 
drawn from the inquiry. Its first inclination, he said, was 
to sit tight апа вау nothing. It thought it could produce 
electricity more cheaply than the proposed Joint Electricity 


Authority, but recognising the advantage of co-operation, it 


went so far as to be prepared to make a monetary sacrifice. 
There was a strong suspicion that the backbone of the scheme 
was mainly to boost up Liverpool at the expense of her 
neighbours. There was also talk of schemes for a super-power 
station; they in St. Helens said thefe was no necessity for 
a super-power station. If the Commissioners could evolve a 
smaller area, satisfactory to them, they would sink their 
differences and come in. | 

Гһе CHAIRMAN put а number of questions to Mr. Andrew, 
Whose replies tended to ambiguity. One question was: ‘ Is 


the reason why you have seceded because vou are advised that 


both now and ten years hence it will be cheaper for St. Helens 
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to remain aloof?.". to which the answer was. that the. Cor- 


poration did not think that the area scheme would be a 
success. Sir John Snell observed that the. attitude of. St. 
Helens was not very. helpful to the Commissioners. — .- 
A solicitor to one of the railway companies asked the town 
clerk if the Corporation could supply his company with 700 
kW, rising to 1,500. " When we get our new station,’ re- 
plied the town clerk. ..  .. * | y 
Mr. ARTHUR COLLINS, a financial expect and the city trea- 
surer of Birmingham, then entered the witness box. He said 
he was dealing with the financing of six area schemes. There 
were three essential points upon which he thought every 
local authority participating in that or any other scheme should 
consider before committing itself: (1) Methods of dealing with 
existing stations; (2) methods of payment for such -existing 
stations; (3) security for capital issued. ‘The success of: the 
scheme to a large extent depended upon existing authorities 
having control of the present stations. There would be a 
risk in proceeding with a capital station unless and until 
those responsible for the teehnicalities knew and could do just 
whatever they pleased with the existing stations. His pro- 
positions for disposing of the difliculties regarding the existing 
stations were: Control with acquisition; no compensation, 
the authority may close down stations and leave the debt a 
burden on the local authorities; consideration of the matter 
by authorities before they subscribe to the scheme in order 
that they may know the measure of agreement likely to be 
reached before handing over their individual stations; take 
over stations at capital cost; acquire stations at their then 
value, under the Electric Lighting Acts, which would. mean 
a great deal of arbitration; and take over the stations on a 
valuation determined by the Commissioners, which would 
apply equally to the companies and authorities. He suggested 
the following formula: in connection with the last considera- 
tion: Valuation on the basis of the capital value per kW avail- 
able, the value sliding up or down according to its capacity 
for cheaper production, corrected by differences in the unex- 
pired life of the undertaking. The question of finance was 
a very material factor in an electricity scheme. He was 
inclined to place the acquisition of the stations as a first con- 
sideration, and he did not think the authority should proceed 
with a capital station without first being sure of the existing 
stations. The capital required for the Wirral scheme he 
considered was not beyond the capacity of the Birkenhead and 


-Wallasey Corporations, but at the same time he was prepared 


to admit that Liverpool was in an exceptionally favourable 
position for raising money cheaply. The Birkenhead and 


‘Wallasey Corporations under their scheme would require 


£250,000 within the next few years and, owing to high cost 
of construction, plant, and money, he thought it best for 
authorities to extend existing stations to meet a reasonable 
demand rather than commit themselves to a super-station 


based on an optimistic estimate. 


. was not prepared to give a bulk supply. 
Council felt the local authority was the right authority. to 


. all. 


Sir JouN SNELL remarked, after an examination of some 
figures put in evidence, that it appeared that “Birkenhead and 
Wallasey would spend more money in executing the Wirral 
scheme than they would be called upon to pay by participating 
in the larger proposal. 

To abbreviate the inquiry, the CHAIRMAN at the outset of 
Thursday's proceedings suggested that written statements 
should be handed in by local authorities and interested repre- 
sentatives, instead of verbal statements being made. 

Sir JOHN SNELL asked the clerk of the Ellesmere Port Council 
why the Order which had been obtained in 1913 had not 
been put into force. | 

Mr. Francis replied that subsequent to obtaining the Order, 
the Council acquired the gas undertaking, and negotiations 
proceeded with the Mersey Power Co. in connection with a 
bulk supply of electricity to the district, but the company 
was anxious to obtain a transfer of the Order, or if that were 
not permitted, to supply the large power users only. The 
Council was desirous of working the supply itself, so the 
negotiations fell through. They were reopened in 1917, but 
owing to Treasury restrictions on borrowing, the Order could 
not be put into operation. In October, 1918, they received 
communications from the Board of Trade suggesting that they 
might obtain a bulk supply from the Mersey Power Co. 
Last year they approached the company and asked for terms 
for supplying 120,000 to 5,000,000 units, but the company 
The Ellesmere 


operate the Order. It had been somewhat prejudiced by the 
Section 6 orders issued to the Power Co. If the Joint 
Electricity Authority was established he thought the Council 
would still desire to be the local distributors. It would like 
the Mersey Power Co. to let it have a bulk supply until the 
Joint Authority could let it have, at some future date, a cheap 
and abundant supply of electricity. The poliev of the Council 
was to furnish. manufacturers with the cheapest electricity 
supply possible, and it did not want to make any profit at 
The development of the district depended upon an ade- 
quate electricity supply being forthcoming. It was absurd 
to say that the Council had desired to hold up the electrical 
development of the district owing to the gas undertaking. 
Tt did not supply gas to manufacturers for power purposes. 
The Снлюмах: T infer that whatever the Commissioners 
conclude would be the best method of getting the. cheapest 


supply of electricity to all classes of consumers at Ellesmere 
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Port, that décision would be loyally aupported by your council? 
--Undoubtedly. 

Mr. W. Sparks, who appeared for the Birkenhead and 
Wallasey Corporations, in support of the Wirral scheme, said 
that the first development of the Wallasey station would cost 
£252,000, and the second £440,000. Electricity could be pro- 
vided more cheaply by the Wallasey scheme than by the 
larger scheme. Answering the chairman, he gave details of 
the proportion of expenditure by the Wirral authorities of 
Birkenhead and Wallasey, to the total of £4,461,000, which 
Mr. Dickinson had put forward ав the total expenditure on 
scheme A." The division of the big area into two districts 
with the separate development on the north and on the south 
side to meet the estimated requirements of 1925, would as 
two separate districts represent a smaller expenditure than 
as а combined scheme. 

The CHaiRMAN: Is it your considered opinion that large 
systems cannot be economically introduced into this country? 
—І am afraid it is, owing to the difficulty of financing them at 
the present price of plant. We have to accept compartment 
development to-duy as against comprehensive treatment. Ulti- 
mately he admitted compartment schemes involved a bigger 
expenditure. Conditions in the American electrical industry 
having been mentioned, the same difficulty was being met 
there, he said; it was world wide. 

Witness, in answering a series of questions, admitted that 
the continuance of small concerns would have an adverse effect 
upon the utilisation of electricity by the railway companies. 
He thought grouping might be accomplished on a smaller scale. 

This concluded the case for the Wirral authorities. 

Mr. Н. Dickinson, electrical engineer to Liverpool Cor- 
poration, said it was desirable that the existing electricity 
stations should be under the absqlute control of the Joint 
Authority, and so far as he was aware, all the promoting 
authorities of the Mersey and West Lancashire scheme were 
prepared to hand over, on terms, their stations. 


CONCLUDING SPEECHES. 


‘or Wallasey, Mr. Jerves, K. C., said that though no plans 
had been prepared in anticipation of the end of the war. 
delayed extensions had since been carried out, and a large 
amount of modern plant had been, and was being, added 
to stations. ‘hey were not now in the position to bear a 
burden that would not fructify until ten years hence, as they 
had more than enough to do to meet immediate requirements, 
owing to the great scarcity of money. Wallasey was now 
putting in 5,000-kW sets, and when the demand developed 
would put in another 10,000-kW set. Adequate and cheap 
capital was necessary to obtain a cheap supply. There was 
complete agreement between the authorities concerned in the 
Wirral scheme, and although it had been suggested that the 
bigger scheme went further in the same direction—with which 
he did not agree—the measure of co-operation between Birken- 
head and Wallasey ensured their scheme being put into 
practical operation, and not being stillborn. So far as he had 
been able to see there had not been the same co-operation 
between the authorities affected on the north side or the 
area. He submitted that the balance of the evidence showed 
—under scheme B—electricity would be provided quite as 
cheaply as, if not more cheaply than, under scheme А, Wal- 
lasey and Birkenhead were prepared to pledge their credits 
on their scheme and to meet ару deficiency there might be. 

For Birkenhead, Mr. Милек, K. C., said that his clients were 
uncompromisingly opposed to inclusion in scheme A. The 
Wirral scheme had been propounded by Wallasey, and was 
supported by Birkenhead. There was no benefit to them in 
the Wirral being included in scheme A, because they could 
obtain for themselves an abundant supply of electricity, and 
the objects of the Act could be attained in their district with- 
out shouldering any of the obligations of the big scheme. 
He thought that it would be found that his district could 
be supplied from the extended existing station at Wallasey 
more cheaply than from а capital station under scheme A, 
assuming that it came into existence. They did not want 
to join the large area, because of its commitments, and because 
they did not think it would work. There was no measure 
of agreement between the northern authorities as to the terms 
under which stations were to be taken over, and scheme A 
itself seemed to be based on a pious anticipation that things 
would go well. The Commissioners could issue an Order for 
scheme B with the definite. conviction that all would go well, 
that the plans formulated would be carried out, and that the 
people would get the cheap and abundant supply of electricity 
that the Act contemplated. 

For the Manchester Ship Canal Co., Dr. EastHam said that 
in the Mersey and West Lancs. area his company had 16 
miles of canals. and owned 2.500 acres of land adjoining the 
canal, which would be developed as industrial areas. There 
was an urgency in the need of the supply of electricity for 
Ellesmere Port. The interests of his company lay (1) in 
getting a supply. and (2) getting it cheaplv. So far as scheme 
B was concerned, they objected to that because it gave them 
no benefits at all. It was too small, and did not deal with 
admittedly industrial areas. As regarded scheme A, his com- 
pany opposed this also. The main objection to scheme A 
was that the Ship Canal Co. might be left without a supply 
for some years to come. and that was a serious matter. At 
Ellesmere Port and district they were crying out for elec- 
tricity. The Mersey Power Co., a very enterprising concern, 


had exceptional facilities, and the directors of his company 
said: '" Do everything you can to enable the Mersey Power 
Co. to extend their activities in the area they supply and the 
adjoining areas." There was a demand for electricity on the 
south side of the river Weaver. If scheme A were modified 
so that the south bank of the Mersey was brought in, he would 
ask the Commissioners to see that the industrial areas which 
depended upon a cheap supply of electricity had their needs 
attended to at a fixed maximum price. The Mersey Power 
Co. could supply cheap power, but if the big scheme were 
passed there would be a levelling up in prices, and they would 
lose an advantage by the Power Co. being taken over. If 
they could have a Joint Authority taken over by the Com- 
missioners they would be satisfied. As for representation 
on a Joint Authority, they thought they should have at least 
one member. His company was not concerned who gave 
the supply, but it was most anxious to see that the area 
secured one that was plentiful. It considered that the Mersey 
Power Co. was the best means. 

For Warrington, Mr. WooLL said that it was not antago- 
nistic to the Joint Authority, but the borough was not favour- 
ably impressed by scheme A. The Corporation would con- 
sider the modified scheme on the lines suggested by the 
Commissioners. 

For the railway companies, Mr. TYLER said that he repre- 
sented all the railway companies excepting the L. & Y. Co., 
the Overhead Railway, and the Mersey Railway, and their 
view was that there should be some unification of control. 
The Mersey Power Co. and St. Helens affected the railways 
to some extent. The railway companies’ experience of St. 
Helens had been unfortunate. Ten years ago they asked St. 
Helens for a supply for their works at Earlstown, which was 
outside the boundary, and difficulties arose which could have 
been surmounted if St. Helens had so minded, but no supply 
was forthcoming. "They applied again recently, but St. Helens 
said it had not the plant. The railway companies preferred 
that St. Helens should not be included in the area scheme. 

For Bootle, Mr. CLOTHIER said that scheme A did not 
commend itself to his clients, who claimed it as their right 
and duty to maintain their own system of supply from their 
own undertaking. 

For the Mersey Docks and Harbour Board, Mr. STEWART- 
Brown said that the board objected to scheme B, because it 
split the area into two smaller districts. Their estate lay on 
both sides of the Mersey, and the acceptance of the Wirral 
scheme meant that they would be within the jurisdiction of 
two Joint Authorities, which, from their point of view, would 
be a deplorable and impracticable result. The board would 
like to see а representative of the commercial, as distinct from 
the industrial, interests, on the Joint Authority. 

Bebington U.D.C. favoured the large scheme (and handed 
in photographs and maps of their district). as also did the 
Formby Council. 

For the promoters of the Mersey and West Lancashire 
scheme, Mr. Woo,L, in the concluding speech, referred to 
the Mersey Power Co. as the electrical '' Jack Horner," who 
having got two good plums wanted more. It was for the 
Commissioners to say how far aggrandisement by a private 
company was to go, but he was bound to confess that the 
company's scheme was enore ambitious than he contemplated. 
For scheme B there seemed a remarkable absence of support. 
It consisted only of the two promoting boroughs and thirty 
villages with a population of 19,000 people. The major scheme, 
on the other hand, had the support of the commercial and 
industrial communities on the north of the Mersey. His 
clients said that a new main capital station was essential, and 
it must be on the Lancashire side where the load was densest. 

Sir JouN SNELL, on behalf of the Commissioners, expressed 
their thanks to Mr. T. C. Wilson, chairman of the Conference 
of Local Committees, and Mr. H. Dickinson, the Liverpool 
electrical engineer, and Mr. E. W. Pierce, the deputy town 
clerk. for the efforts they had put forward in connection with 
the preparation of the scheme. 


Меп Lamps.— A recent paper in the Zeitschrift 
fiir technische Physik, abstracted by the Technical Review, 
describes neon arc lamps manufactured by the Studien-Gesell- 
schaft für Elektrische leuchtröhren m.b.H. 

Each lamp consists of a glass tube filled with neon at 
low pressure, and provided with two or more electrodes. The 
cathode consists of an alloy of the alkali metals and other 
metals. The alloy is solid. even when the lamp is burning. 
The lamp is designed for use with direct current at 220 volts; 
the current required is about 1 amp.. a suitable resistance 
being introduced in the circuit. In order to strike the arc 
a vacuum interrupter is connected in parallel with the lamp, 
a small choking coil being inserted in the common portion 
of the circuit. An inductive impulse set up by the automatic 
action of the interrupter by means of a magnetic coil, causes 
a discharge through the lamp. The colour of the light given 
out by the lamp is red, and is therefore specially suitable 
for advertising, signalling, and medicinal purposes. The lamp 
uses about 4 watt per candle-power, and has the great 
advantage over other vapour lamps that it can be lit and put 
out very quickly (as often as 400 times a minute). 
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THE DEGASSING AND PURIFICATION 
OF BOILER FEED-WATER. 


EN — 


By PAUL KESTNER. 


(Abstract of paper read at a Joint Meeting of the INSTITUTION 
oF MECHANICAL ENGINEERS with the SOCIETY OF CHEMICAL 
INDUSTRY.) 


Tue author deals in this paper with the process of continuous 
blowing down used in conjunction with hot purification. Hot 
purification effects a thermal saving, and has the further ad- 
vantage of eliminating the gases dissolved in the feed-water, 
by the reduction in solubility at high temperature. The speed 
at which the reaction takes place in the purification of water 
by soda alone or lime and soda can be accelerated by heat, 
and the settlement of the precipitate can be hastened by agita- 
tion, the effect of which is to cause accretion and increase 
of size of the particles. If the agitution is caused by a stream 
of water carrying air with it the water becomes saturated 
with oxygen, and corrosion results. 

In water-softening processes generally rise of temperature 
ensures :— 

(а) Increased speed of reaction. 

(b) Reduced viscosity of the water. 

(c) The reduction of the bicarbonates of the alkaline earths 
io carbonates. 

(d) Reduced solubility of calcium sulphate and partial pre- 
cipitation without the use of reagents. 

Continuous Blow-down.—Whatever method of purification is 
employed, all the salts carried into the boiler by the feed- 
water become concentrated in it. In general some calcium 
carbonate remains in solution in the water, and when the 
concentration produced by evaporation becomes sufficiently 
high it is deposited on the walls of the boiler or in the tubes 
forming incrustation, which is harder the more slowly the 
deposit is made. In boilers generating steam very rapidly 
the deposits are also formed rapidly, and may accumulate in 
the tubes notwithstanding the violence of the circulation. 
The usual remedy is periodic blowing-off from the lowest 
point in the boiler and, to be effective, a large quantity of 
water must be blown off at each operation, even thougn this 
should not form a large proportion of the boiler contents. 
The continuous blow-down allows the calories to be saved by 
passing the blow-down water through a feed-water heater, 
the mud being deposited in a trap during the process, together 
with the salts that had been retained in solution owing to 
the high temperature of the liquid. The only loss occurs in 
the actual removal of the mud and salts, which forms a rela- 
tively small quantity. The blow-down water freed from the 
impurities is then returned to the boiler. This prevents the 
concentration of the soluble salts to an extent at which they 
would constitute a danger. 

The process of continuous blowing-down permits the con- 
tents of the boiler to be renewed frequently ; 1t eliminates mud 
before it has time to accumulate, and at the same time allows 
the use of soda for the reduction of the calcareous bicarbonates. 
The feed-water, therefore, contains sodium carbonate and 
bicarbonate; the latter is decomposed in the boiler into car- 
bonate, and the carbonate in its turn is dissociated in the 
presence of water with a reversible condition of equilibrium 
in functions of the initial concentration and the temperature, 


thus :— 
CO,Na, + H,O = 9 NaOH + CO, 


hydrolysis giving more caustic soda the higher the tempera- 
ture. With continuous blowing-down the water containing 
caustic soda and carbonate of soda ів used to purify the make- 
up feed, the caustic soda reacting more rapidly on the calcium 
bicarbonate than would calcium oxide. It is of great import- 
ance, therefore, to combine purification by soda with the 
continuous blowing-down process. 

The author describes the Kestner continuous blow-down 
apparatus, consisting of а steam separator, а central reservoir 
receiving the blow-down liquid, and an annular chamber sur- 
rounding this reservoir, from which it receives heat, and 
into which the purified blow-down water is decanted. The 
Steam passes into a reheater in which it heats the feed. "The 
heated feed mixes with the blow-down as it leaves the central 
chamber and then passes to the annular chamber in which 
precipitation and settlement take place. Soda is added through 
a water-meter in proportion to the make-up feed. Valves are 
provided for separating the mud. 

Central Stations Using Distilled Water.—The distilled water 
of industrial appliances differs greatly from that of the labora- 
tory. Owing to the rate of evaporation particles of water 
containing salts are carried over, so that the distilled water 
contains numerous soluble salts in small, but by no means 
negligible quantity, and in boilers using distilled water it 

ecomes in time a fairly concentrated liquor. Boilers working 
with distilled water, therefore, require to be blown-down 
occasionally, but it is not necessary to remove a large amount 
of liquid, the amount being usually only one or two per cent.; 
the saline solution is replaced by distilled water. Even when 
an evaporator is used the continuous blowing-down method 
can be adopted, and this in conjunction with degassing enables 
8 complete closed water circuit to be arranged in a central 
station using distilled water. 


Corrosion and its Causes.— Where distilled water is used 
there can be no doubt as to the cause. Oxidation of the plates 
can only be produced by oxygen dissolved in the feed-water 
and set free in the boiler, and the eflect is greater with 
intermittent working. The author discusses the theories of 
corrosion, and points out the need for degassing purified water 
also, and he explains that the critical concentration, at which 
maximum corrosion by salts is effected, must be exceeded 
after а few hours' work in ordinary boilers. The air dissolved 
in water contains roughly 33 per cent. of oxygen. 

Degassing.—The elimination ot the oxygen dissolved in water 
may be ettected either by physical or by chemical methods. 
or by both. Of the former the principal methods are: Agita- 
tion of the water, the action of temperature, and the action 
of vacuum; these may be used separately or, in the majority 
of cases, in combination. Of chemical methods, the only one 
that is important is the action of highly oxidisable iron which 
absorbs the oxygen from the feed-water. As the result of 
much experiment the author has found that for this purpose 
manganese is a catalytic agent of great importance, and a 
suitable manganese cast-iron has been found. 

When an iron degasser that had become completely rusted 
was left at rest, it was found after a day to have undergone 
a change, and from red rust to have become greenish-black, 
due to reduction of ferric hydrate under the influence of the 
iron. This has led to the invention of the Paris degasser, 
which works on the regeneration principle; in one form by 
means of two vessels containing iron turnings, through which 
flow takes place alternately, and in the other form in a single 
vessel with filters at each end and a valve arrangement for 
permitting the direction of flow to be altered. The amount 
of iron used in the apparatus is stated to vary from 1 to 3 
grammes per ton of water treated, and the amount so used 
corresponds to the weight of boiler-plate saved from destruc- 
tion. 

The suggestion of a water circuit closed from atmospheric 
contact is discussed, and the combination of a degasser with 
such a system is recommended as а means for preventing any 
harm due to access of oxygen from accidental causes. 


NEW ELECTRICAL DEVICES, FITTINGS, 


AND PLANT, 


Readers are invited to submit partioulars of new or improved 
devices and apparatus, whioh will be published if considered of 
sufficient interest. 


A New House-lighting Set. 


A compact little house-lighting set has lately been put on 
the market by the ELECTRICAL Construction Co., Lep., Wol- 
verhampton. It comprises a Villiers 2}-h.p., two-stroke engine 
with flywheel magneto, of the type largely used on motor 
cycles, coupled to a two-pole, shunt-wound dynamo giving 
4 kW at 25-30 volts continuously. Comprised with the set is 
a battery of 60 amp.-hours capacity at 25 volts, sufficient to 
run ten lamps for ten hours or five lamps for twenty hours, 
so that in a small country house it is only necessary to run 
the engine to charge the battery about twice a week. 


An Earthing Clip. 


A neat earthing clip has been brought to our notice by 


Mr. M. GOLDSMITH, of 4, Florence Terrace, London, W. 6. It 
consists of a stout strip of tinned copper, perforated at 
intervals, and provided at one end with a U-shaped lug in 
which the earthing wire is laid; the wire passes under a 
triangular washer, and is gripped by a coppered bolt which 
passes through the strip, thus clamping the earth wire to 
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Fic. I. — TRE WiNDMAN EARTHING CLIP. 


the strip and the strip round a water-pipe simultaneously. The 
washer being triangular, with one corner projecting into the 
mouth of the trough or lug, cannot rotate when the bolt is 
being tightened up. The strip is made in various sizes and 
thicknesses by the Windman-Goldsmith Corporation, Perth 
Amboy, N.J., U.S.A., which is seeking patent protection. 
Mr. Goldsmith is the U.K. representative of the makers. 


New Switch Plates. 


We have received from Tue ISIS ELECTRICAL Co., 57, Albert 
Road, Aston, Birmingham, two samples of some new switch 
plates which the firm is now turning out. These are very 
substantial articles of excellent finish and appearance. The 
firm states that it '' believes these to be the only diamond die 


-engine-turned switch plates made." They are engraved in 


parallel straight lines. which besides adding to the appearance 
also minimise the bad effects of scratches. Various metals 
and metal finishes are supplied. 
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Extra Voltage for Battery Charging. 

“Мв. N. D. BIAdGDON Pinus; A. M. I. E. E., of Dursley, 
Gloucestershire, writes: — 2^ 3 E 

In order to obtain the extr: voltage from a generator; for 
giving the " gassing” charge to a battery, without increasing 
the speed of the set, the arrangement shown in the diagram 
(fig. 2) may prove useful. 

The windings АВ and CD represent the two field coils of 
a shunt machine, and s u single pole switch, connected to 
tappings of the field coils at H and F. XL es 
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Fic. 2.—A VorTAGE RAISING DEVICE, 


For normal running the switch is kept closed, thus only 
the portions 4 & and cr of the coils are effective; for the 
gassing charge, then, the switch is opened, and the additional 
turns EB and Fb are brought into use to get the higher 
voltage. 

A New Switch Plug. 


Messrs. ALBERT LEE X Co., LTD., 8 and 9, New Zealand 
Avenue, E.C. 1, have sent us for inspection a 10-атр. wall 
socket and two-pin plug insulated with a fire-proof material 
known as, " Fiprallee." From exhaustive mechanical and 
electrical tests carried out at the National Physical Laboratory 
it would appear that, in many respects, the material is superior 
to porcelain; it is non-hygroscopic, acid-proof, and of high 
dielectric value. The wall socket and plug are of very solid 
construction, and all metal parts are effectively protected. 
The pins fit into bushes screwed into the terminals, which 
are moulded in the material, making a very safe contact. 
The construction of these plugs and sockets is such that they 
can carry 25 А without any risk. 


LEGAL. 


CLAIM FOR LIGHTING SET. 


At Bishop's Stortford County Court, Mr. Philip H. Bedser 
sued Mr. Ernest E. Smith, proprietor of the local kinema, 
for the balance due for the supply and erection of a twin- 
'eylinder lighting set— £76 19s. 2d. A counter-claim for £100 
for expenses incurred in putting the engine in order was 
entered by the defendant. 

It was stated by Mr. Smith's counsel that in 1918 his client 
contemplated substituting electric for gas lighting in his hall, 
and Mr. Bedser, after negotiations, offered to supply an engine 
in first-class running order, with a generator and battery, 
at a cost of 4580. The set was installed, and from the begin- 
ning had been a source of trouble owing to frequent break- 
downs. The engine was defective, and after numerous repairs 
it broke down altogether. Mr. Bedser denied that the engine 
was defective, stating that he left it working satisfactorily. 
He admitted that the engine possibly could go wrong without 
this being due to incompetence in management. 

The case was adjourned finally until March Ith. 


— M— 


BREACH OF APPRENTICESHIP DEED. 
AT Gloucester County Court on February 98th, Lionel Cadogan 
Mitchell, electrical engineer, claimed £10 damages from Samuel 
Johnson and his son, Henry Johnson, for an alleged breach of 
agreement relating to. the apprenticeship of the younger de- 
fendant. 

PAINT stated that this defendant left his employ five 
months before the expiration of the term of apprenticeship, 
and commenced work elsewhere. In addition to the claim, 
plaintiff sought an injunction to restrain Henry Johnson from 
committing à breach of the deed by being engaged with any 
other person in business as an electrical engineer within the 
City of Gloucester or a radius of six miles from the city, for 
five years after the expiration of the terms of the deed. The 
younger defendant. in his evidence, said that he became ap- 
prenticed to plaintiff when 164 years of age. He was called 
up for the Army, and joined the Royal Engineers. Upon his 
demobilisation, witness said, he did not agree to continue his 
apprenticeship, as he considered himself worth a journeyman's 
“rate. Detendants’ counsel argued that the agreement was 
cancelled by virtue of the vounger defendant's military service. 
Upon the other hand. counsel for plaintiff claimed tbat the 
deed was not cancelled. thereby. | 
lis Honour Judge МАХ Macpuerson bald that plaintiff 


had failed on both. elaims; he decided that the agreement was 
brought to a conclusion by Henry Jolinsón's joining thé Army, 
and in the, absence of a definite agreement to revive it the 
deed was dead. The restrictions regarding employment after 
apprenticeship were held by the judge to be contrary to public 
policy. Judgment, with costs, was entered for defendants. 


“PRETORIA AND MUNICIPAL EMPLOYES. 
A SERIOUs position was ‘created in consequence of the judg- 
ment in the case-of the Transvaal Property & Investment Co. 
v. the Pretoria Municipality. The applicants, the owners and 
lessees of certain premises, requested the installation of electric 


light. It appeared: that-during the construction of the pre- 


mises a dispute arose: between the company and the Joint 
Board of Master Builders and the Builders’ Industrial Union, 
and as a result the work: on the premises was blacklisted.“ 
The municipal employés would do nd work there in the way of 
inspection er connection until-the disputes had been settled. 
In the opinion of the manager of the electric supply depart- 
ment, the employment of persons other than municipal em- 
ployés would cause a strike, with the result that all the 


‘electrical services of the Council, including tramwa'sys''hnd 
UE e 0) 


lighting, would be stopped. 
Mr. Justice Mason, in the.course of his judgment, said the 
obligation on the municipality arose under the statute, and.the 


rights of the inhabitants were governed by the statutory 


provision and legal constitution of the Municipal Corporation. 
The duty of the Court was to enforce the legal right. af. the 
individual against everyone, however powerful or. highly 


placed. and it had no discretion to refuse such an application 


as the present one for the enforcement of a plain legal right 
because difficulties might arise in the carrying out of its 
judgment. The Court was entitled to rely on citizens. yw er 
in. the service of the municipality, or not, fulfilling theif” de- 
clared and positive legal obligations. There would, therefore. 
be an order directing the respondent to connect ог .cauge..to be 
connected the electric light from the municipal supply to. the 
applicants’ premises within ten days, and thereafter. to supply, 
subject to such charges and upon such conditions ag had been 
lawfully fixed and subject to the jnstallation being in accord- 
ance, with the requirements. The municipality must pay the 


costs of the application.—Cape Times. 
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А WESTERN IRELAND ELECTRICITY COMPANY. _ 
AN application was made. in the High-Court-of Ireland, before 
Mr. Justice Powell, by .the Ballinrobe Electric & Woollen 
Company. for power to enlarge its sphere ‘of’ operations. 
The company; it was explained.-by eounsél, was formed to 
supply electric light to towns in Co. Mayo, und by special 


resalutions the. shareholders. now desired to engage in the 


manufacture of woollens and textiles. . ; 

His l,oRbsHiP. said he would reserve hia decision until an 
affidavit had been filed showing whether any -creditors ob- 
jected. 


—— 


THEETS Of ELECTRICITY. 


ON March ‘th, the Clacton U.D.C. prosecuted Charles R. 
Small, an engineer, for having diverted electricity from a 
meter circuit. The clerk to the Council stated that defendant's 
house was supplied with electricity through two separate 
meters, one for lighting and the other for heating. Upon 
an examination of the aneters it was found that although the 
lighting meter appeared to be in order the heating meter had 
been tampered with. The connecting wires had been stripped 
and crossed, thus short-eircurting -the meter installation. De- 
fendant admitted twisting the wires, but stated that he did 
not de it wilfully, but threugh ignoranee. It was said that the 
loss sustained ‘hy the electricity department was probably under 
42. After deliberation the magistrates fined: defendant £5. 


Another ease of this nature was brought before the Stipen- 
diary Magistrate at Stoke-on-Trent on March 11th. The Cor- 
poration prosecuted Alfred Phillips, of Hanley, for fraudulently 
preventing an electricity meter from registering the quantity 
of electricity supplied, by the Corporation; abstracting elec- 
tricity " the property of the Corporation '"; and causing to 
be laid certain wires or conductors to communicate with the 
Corporation's mains without the consent of the Corporation. 
The defendant's mother was also summoned on these three 
charges, but the case against her was dismissed on payment 
of court costs. Defendant pleaded guilty to all the charges. 
The Corporation's counsel stated that upon examining the 
defendant's premises. an inspector of mains found that wires 
had been taken from, between the point of entry and the 
meter. A lamp had been connected to these wires. The 
ordinary lighting energy was being registered by the meter. 
Upon a second visit the inspector found that the lamp and 
its accessories had been. removed, and a motor bad taken its 
place. Defendant then denied knowledge of this, but it was 
evident that the defendant had guilty knowledge, as the con, 
nections made called for at least a reasonable knowledge of 
electrical matters. Defendant's counsel said his client desired 
to be frank. He was not an electrician, but when he found 
insufficient lighting in the cellar he decided to fix another 
lamp. Ile did this, but was not aware that the electricity 
being used was not passing through the meter. Later he 
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found this circumstance out, but continued to run the light, 
and he had also connected a motor for a little time. 

The magistrate regarded the case as a serious one, and 
imposed a fine of £10 and costs, making a total of £16 2s. 


KEEN v. SLOCOCK. 


IN the Mayor's and City of London Court last week, before 
Mr. Registrar Wild, a clahu was made by Herbert Edward 
Кееп, trading as II. E. keen, electrical engineer, Great Smith 
Street, Westminster, against Mr. H. L. Slocock, solicitor, Old 
Broad Street, E.C., for £5 for the hire of a motor lorry on 
May 20th. According to the plaintifl's case the defendant re- 
quired certain electrical fittings to be conveyed to a cottage at 
Marlow that he was fitting up with electricity, and it was 
arranged that the material should be sent by road by motor 
lorry. Accordingly a Studebaker motor lorry was hired at a 
price of £5, and the goods were conveyed to Marlow. The 
installation at the cottage had been carried out by the plaintiff, 
and there had been some compromise as to the price paid for 
the work, but the hire of the motor lorry was not included, 
and had not been paid. Mrs. keen was called, and proved 
the arrangement being made for the hire of the lorry to 
convey the electrical material to Marlow, and that the amount 
for the hire was still due. ‘The defendant said that the 
plaintiff had undertaken to carry out the electrical installation 
in question in fourteen days provided the material was 
delivered at the place at once. The railway people could not 


deliver, and as it was essential to have the material there at 


once he consented to the lorry taking it down. Had the elec- 
trical work been done in fourteen days he would have paid 
for the hire, but the work took seven weeks. The installa- 
tion too was faulty, and the matter had been referred to a 
firm of contractors, the whole matter as he understood being 
then settled. Now the question of the lorry had been brought 
up. Тһе Registrar said the question of faulty installation 
had nothing to do with the present claim. If the defendant 
thought he had any grounds for complaint in respect of it he 
should have raised a counter-claim. "There had been an agree- 
ment to pay £5 for particular work which had been done. 
There was no counter-claim, and the plaintiff was entitled to 
judgment, which was entered accordingly with costs, 


WOREMEN'S COMPENSATION CASE. 


А САЗЕ under the Workmen's Compensation Act was heard 
at Marylebone County Court, on Monday, before Judge Sir 
Walworth H. Roberts, when John Childs, an electrical. wire- 
man, claimed compensation against Mr. Ford, a turf accoun- 
п of Notting Hill, for injuries received on November 8th 
ast. 

The evidence of applicant was that he was engaged to do 
some electric wiring in a house at 23, Pembridge Square, and 
on the date in question, while at his work on a step ladder 
testing and repairing electric wires, the ladder slipped, and 
he fell, fracturing his left arm and dislocating his shoulder. 
Applicant was 60 years of age, and had been employed by 
the respondent at 1s. 9d. per hour, being subject to an hour's 
notice. He worked from eight o'clock in the morning till 
five in the evening, and one o'clock on Saturdays, his weekly 
earnings being £3 18s. 6d. Applicant only claimed 35s. for 
the period of his incapacity, as he had been working with the 
respondent only for about 15 davs when the accident occurred, 
À man named Skimmings had been employed under him, 
but to reduce expenses his employer dispensed with Skim- 
mings's services and engaged a lad in his place. During the 
previous twelve months applicant had been receiving an 
average weekly wage of £4. 

The JupaE said that no answer to the claim having been 
filed a prima facie case had been made out. He found in 
favour of the applicant, allowing him £l per week, with 75 
per cent. (additional war allowance), altogether 35s. per week. 


QUAIN v. SPINK.—CORRECTION. 

We regret to find that an error occurred in the report of this 
case appearing in the ELECTRICAL Review for March 4th. 
The defendant Spink had not entered a counter-claim for the 
balance of £15 wages, and judgment was not given for him 
for that amount. Our reporter based his inaccurate reference 
to this point on a statement appearing in defendant's affidavit 
fled in court. 


ә 


Freemasonry.— The secretary of the Kelvin Lodge 
Wishes to remind the members that owing to the Easter 
Holidays the next regular meeting will be held on Thursday, 
March 31st, and not on Friday, March 25th (Good Friday). 


The Albert Medal.— At a meeting of the Council of the 

val Society of Arts, held on Monday. the Chairman, Mr. 
Alan A. Campbell Swinton, F.R.S., presented the Albert 
Medal of the Society to Prof. A. A. Michelson, For. Mem. 
N. S., awarded to him in 1920 for his optical inventions which 
have rendered possible the reproduction of accurate metric 
standards and have provided the means of carrying out 
measurements with a minute precision hitherto unobtainable, 


EXPORTS AND IMPORTS OF ELECTRICAL 
GOODS FOR FEBRUARY, 1921. 


A FALL ocurred during February in the values of goods under 
the three heads—exports, imports, and re-exports. This may have 
been due, in part, to the decline in certain prices, although, 
perhaps this is of too recent occurrence to have made ita effect 
felt yet. The reduction in the export figure amounted to £223,703, 
or 12 per cent.; imports fell by over 20 per cent.; and re-exports 
were reduced in value to the extent of 15 per cent. In the case of 
the exports the reduction was evenly distributed among the 
separate items, but there were big falls in the value of imported 
electrical machinery and goods (unenumerated). Increases occurred 
in the export of submarine cables, telegraph and telephone instru- 
ments, and glow lamps, in the import of insulated wire, glow 
lamps, and meters, and in the re-export of glow lamps and carbons, 


VALUES OF ELECTRICAL EXPORTS AND IMPORTS FOR 
FEBRUARY, 1921. 


Exports, Imports. Re-exports. 

Electrical goods and apparatus £220,214 £92,904 215,629 
(unenumerated ) 
Insulated wire ... oe "T 319,195 13,874 — 
Glow lampe CC 45,775 21,653 8,329 
Arc lamps and parts өз» 2,421 4,432 20 
Batteries ... owe 998 “ee 73,950 11,859 31 
Meters ias s wae vis 30,953 26,696 4,080 
Carbons ... А iis (us 12,151 10,319 917 
Electrical. machinery : — 

Railway and tramway motors ... 12,919 — — 


235,633 


Other motors and generators — 
143,974 64,062 3,187 


Electrical machinery (unenu- 
merated ) 

Switchboards (not telegraph or 9,606 952 40 
telephone) 


Telegraph and telephone'cable 
and material :— "p 


Telegraph and telephone wire 152,151 9,669 114 
and cable (not submarine) 
Submarine telegraph and tele- 106,752 — — 


phone cable 
Telegraph and telephone instru- 

ments and apparatus 
Totals... 


150,703 25,877 882 


e. 1,516,327 281.297 333,229 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week, Correspondents should forward their oommuni- 
oations at the earliest possible moment, No letter oan be published 
wnless we have the writer's name and address in our possession, 


Wiring in Ferro-concrete Factories. 


The letters in your issues of February 25th and March 4th 
are of interest, especially the letter signed “ J. K. G., as 
I have had similar experience where the wires have resisted 
the flames although the copper sheathing showed signs of 
being heated to nearly melting point. l'or years past I have 
used Stannos wires buried in concrete buildings, and have 
yet to learn of a failure. 

In 1912 I buried several lengths of Stannos wire in various 
kinds of cements and plasters, on both d.c. and a.c, circuits, 
and after three years I cut away the cement and carefully 
examined the sheathing with a magnifying glass, and in no 
case was there any sign of destruction. The only alteration 
observable was in some cases a slight discoloration of the 
outer tinned surface, but in the case of the wire covered by 
Portland cement, even this was absent, and the surface came 
out as clean as on the day on which it was put in. 

Before 1912 and since I have laid wires in concrete, ordinary 
plaster, special plasters, and various floor compositions, and, 
as before stated, with complete success. There are a number 
of buildings constructed which will not permit ordinary steel 
tubes beneath the plaster without cutting into the base; this 
applies more particularly to those buildings where patent 
hard-surface plaster is used, Very often not exceeding a quarter 
of an inch in thickness, and J know of no system better suited 
for such a building than the Stannos wire. It would be inter- 
esting to know of other contractors' experience in this matter, 
as the attempt to use steel conduits in buildings of this 
character not only brings about: mechanical and costly diff- 
culties, but in very many cases leads to condensation troubles, 
which are entirely absent when sheathed wires are used. 

Having used Stannos wire continuously since 1909 for wiring 
many thousands of lights on the ordinary 9-wire system, and 
also with the outer sheathing as the return negative, and 
having done this without trouble of апу kind, I have no 
hesitation in saying that it possesses more advantages than 
anv of the other known methods in use at the present time. 

I attribute this to the resisting properties of tinned copper, 
together with the fact that once the wire is placed in position 
it will be found as I have found it, the same after ten years’ 
use, namely, free from movement of any kind. 
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Owing to the protective qualities of Portland cement, I have 
for many years past, when burying wires under soft plaster, 
had them covered with Portland cement, which acts not only 
ав a preservative, but is practically nail-proof. 


Rawlings Bros., Ltd., 
W. R. RAWLINGS, 
Managing Director. 


London. 
March 11th, 1921. 


Your correspondent “ Inquirer ” says "' C.T.S. cables strike 
him as being rather too unprotected for general use, although, 
of course, ideal for some classes of Work.“ 

As an instance of damning with faint praise“ this sen- 
tence will take some beating. But can Inquirer“ give any 
instances of this inadequacy of protection? We will wager 
not! C. T. S. has reached its present state of popularity largely 
through its ability to protect. 

We can, however, tell him of at least one ferro-concrete job 
of 250 houses in Weaverham, Cheshire, where C.T.S. is not 
considered rather too unprotected." 

We venture to suggest to you, Sirs, that when you receive 
letters for publication containing paragraphs airily condemn- 
ing something or someone, under a nom de plume, you should, 
in fairness, do one of three things:— 

l. Get proof of the writer's assertions. 

2. Make him publish his name and address. 

3. Submit the letter to the firm likely to be affected, to 
enable them to answer the libellous statements on the same 
page as the letter containing them. 


St. Helens Cable & Rubber Co., Ltd., 
J. Н. C. BnookiNa. 
Warrington. 
March 14th, 1921. 


Domestic Supply from 500-volt Generators. 


Replying to Inquirer.“ I would point out that his problem 
has been solved by Dettmar in the way mentioned by him, 
i.e., fixing another pair of auxiliary brushes between the 
existing brushes. Ав this brush will short-circuit two 
segments whenever it bridges the insulation between them, 
it is necessary that the coil thus short-circuited should be 
moving in a weak field. Dettmar arranged this by leaving a 
yap in the middle of the pole. 

With Inquirer’s present machines the above would not 
be practicable, and therefore if he has not a battery it will be 
necessary to use the static balancer system. 

At least two rings will be required on the revolving part; 
and а connection must be made to two points in the winding 
or two segments. 

A choking coil must be connected to the two rings. For 
190 volts а 24 per cent. tap would be taken. For 150 volts a 
30 per cent. tap would be made. For 250 volts the wire 
would be taken from the middle point of the choking coil. 

'These static balancers are sold by firms in this country. 

If the out-of-balance current for the 120-volt tap was limited 
to 50 amps., the output of the balancer would be 6 kW. То 
get a rough idea of the cost it would be necessary to know 
the r.p.m. of the generators, the number of poles, and the 
lower pressure and the maximum out-of-balance current. 

There will be а magnetising current in the choke of fre- 
quency r.p.m. X number of poles/120 cycles per second. 

The size of a static balancer 18 about one-half the size of a 
transformer of the same volt-amp. capacity. | 

If Inquirer cares to get in touch with me directly, I 
shall be pleased to give him further intormation. I send my 
name and address herewith. 

T. W. R. 


March 14th, 1921. 


In reply to Inquirer (March 4th) as to the practicability 
of obtaining & reduced pressure for domestic purposes by 
fitting another set of brushes between the existing brushes, 
this is extremely impracticable, in fact, impossible. Cer- 
tainly there is a point between the existing brushes where 
this desired low pressure would evidence itself on a voltmeter, 
but it cannot be utilised owing to the fact that the pressure 
between adjacent commutator segments at this point would 
be very considerable, and as these sections would be short- 
circuited as they came under the brushes, enormous local cur- 
rents would be set up, resulting in terrific sparking and 
flashing over, with the almost certain destruction of the in- 
sulation of the machine. 

So far as I can judge. the only disadvantage of conversion 
to the 3-wire system at 250 volts between outers and neutral 
is the expense involved in reconstruction of the generating 
plant and rewiring for domestic supply. 

The alternative to conversion to the 3-wire system would 
be the installation of a motor-generator, the motor being 
wound for 500 volts, and the generator to give the desired low 
pressure for domestic work. 

This method, of course, would not be nearly so expensive 
as the entire reconstruction of the system to a 3-wire supply. 


К. 
March 7th, 1921. 


Lead-covered Wiring and Payment According to Ability. 


‚ ш your current issue, it is interesting to read communica- 
tions from two readers, Bourgeois and Regular Reader; 
the former inquires, the latter replies. Quite a coincidence. 

To " Bourgeois," I would say that, given a lead-covered 
V. I. R. cable or wire of C. M. A. quality, with the standardised 
accessories, bonding clamps, earthing clips, &c., used in con- 
nection therewith, he has, so far as the goods are concerned, 
all that can be desired; in fact, properly installed under proper 
supervision, the system bids fair to rank as the ideal system 
for electrical installations for lighting. 

I, for one, can positively assert that it is not the particular 
system of wiring which makes for an efficient installation, 
passing all tests required by the supply authority, that is, 
examination of the work first, then an insulation test, to earth 
und between, wattage of the circuits, and the nature of the 
earth, but rather is it the quality of the labour handling 
the goods. This latter factor in installation work has һесоше 
a positive danger. and is a source of considerable anxiety to 
any installation engineer upon whom the full responsibility 
falls for scamped work under floors, in roofs, and, in fact, 
anywhere where the handywork " of the " handyman elec- 


гістар " is doomed to be concealed from view. 
When you consider the extent to which the once specialised 
trade of ''electric wiring" has drifted into the hands of 


plumbers, ironmongers, decorators, &c., all self-styled electrical 
and sanitary engineers, all ready at а push to enlist in their 
services men whose knowledge of the trade, in training and 
experience, is limited to the screwing of a pipe and tugging 
wires through, the majority shielded and protected against 
payment on merit," or, as Regular Reader advocates, 
on ability, by their unions, is 1% to be wondered at that in- 
quiries stop at inquiries, and that a tender has not been 
received from So and So for such and such a contract? 

I fear, Sir. in common with others whose ambition is to 
revive the trade with а sound job with а sound guarantee, 
the remedy of registration with the E.C.A. would be of little 
avail; would not the registration of the man be 
better? Is it not a trained man's due to enjoy the 
confidence of, and be paid better by. his employer, than 
some of the imitations who at the present time contaminate 
the industry, and vet are considered to be on the same footing 
and receive the same rate, simply because?— well, I'll leave 
the rest for & more able explanation. 

I do not know, but I am very much inclined to think, that 
your '' Regular Reader '' would support the contention : '' Sur- 
vival of the Fittest, and I wish him every success, and con- 
clude, 


March 14th, 1921. 


[Our correspondent appears implicitly to support the policy 
of registration of contractors by his remarks about self- 
styled electrical and sanitary engineers“; we agree that the 
wireman also should give proofs of his competence, but ought 
not that qualification to be guaranteed by his trade union” 
We may add that Survival of the Fittest” by no means 
necessarily connotes the survival of the best.—Eps. Errc. 
Rev.] 


Engineer Contractor. 


Payment According to Ability. 


Your correspondent, ** A Regular Reader," seems to have 
left out of his consideration altogether the human side, also 
the fact that quality counts as well as quantity. I should like 
to ask him what is to become of the man (possibly married 
and a father) who fails to pass the work test? І well remem- 
ber once failing to pass a test, but I was put on a course of 
instruction, and came second out of forty-two in the final 
exam., and highest aggregate for thirteen exams., proving 
from my own experience that the man who fails to pass a test 
is not necessarily a failure. Therefore I contend that before 
any concern institutes a system of work tests, it should be 
prepared to instruct those who fail, with a view to a second 
and possibly a third chance of passing. The suggestion that 
one-third of the average engineering factory's employes (fitters 
and turners) are not worth their keep, and further, that the 
other two-thirds adjust their output to the level of the lowest, 
is absurd. Everyone admits that there are wasters, but one- 
third is a gross exaggeration, and if all adjusted their output 
to the sume level it would be impossible for anyone to pick 
out the waster or to show that there were wasters at all. 
Though it may sometimes be so, it is not an invariable rule 
that the man with fifteen years’ experience besides his ap- 
prenticeship is worth more than the man just out of his 
time. At thirty-six a man has lost some of the vouthful 
vigour and enthuaiasm he possessed at twenty-one. Further, 
he is not so responsive to new ideas. The young man nearly 
always has the advantage in technical knowledge. I once 
desired a simple explanation of '' power factor.“ The ex- 
planations given in various books I got hold of being rather 
beyond me at that time. I asked my workmates. The older 
ones seemed to have no idea; the younger ones had ideas 
more or less vague, but were unable to express them, ап 
finally I got my explanation from a fellow apprentice. 8 la 
of eighteen. I will give a little of my experience, to compare 
with your correspondent’s. I have met these two to one 
men. ат a wireman, and on one well-remembered occasion 
worked alongside of another man who wired 41 lights to my 
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2, precisely identical jobs. The result was that I got the 
sack, the contractor telling me he had no use for drawing- 
room wiremen, which I took as à compliment. I never re- 
gretted it, and I never lost by it. Itake a pride in my work, 
and contend that it is bad generally to sacrifice quality to 
quantity. Later I worked alongside of the same man for 
another contractor, but this time he got the sack for scamped 
work and making a mess of sume two-way wiring. Who was 
the better man then? Не was the elder. As to the causes 
of low production, these are many and complex. Fear of 
unemployment is one, lack of direct interest in the under- 
taking is another, uncongenial and unhealthy surroundings 
is another, monotonous repetition work is another. The fact 
that employers do not always take advantage of new and 
improved machinery is another, and so we might go on. For 
some the masters are to blame, for some the men. 

In conclusion, I would say to A Regular Reader ” that 
fifteen years' extra experience on a particular job very often 
makes à man a more experienced dodger. 


Another Regular Reader. 
March 14th, 1921. 


Electric Radiators. 


Some time ago a discussion took place in the ELECTRICAL 
Review regarding the efficiency of radiators. It was then 
contended that radiators which allowed air to pass freely 
through were less efficient than radiators arranged so that air 
could not pass through. The first tvpe gives off its heat as 
hot air, which promptly goes to the ceiling. whereas the 
second type gives radiant heat, which warms the room more 
effectively. 

For some time past I have tried a radiator, for office heating, 
in which the heating coils are held in horizontal grooves, 
so that no air can circulate through them. My experience 
is that a 2-kW radiator of this type is more efficient, for actual 


heating purposes, than a 3-kW one in which the wires are 
arranged so that the air circulates through them freely. 

These facts are slowly becoming known amongst radiator 
makers, but there are still large numbers of the bad and 
inefficient type being sold. These do a great deal to bring 
electrical radiators into disrepute. 

To get the best results out of radiators the wires should 
be run at a bright red heat. Apparently this can be managed 
satisfactorily with modern high quality resistance wires. 


Radiator. 
March 10th, 1921. 


Maius Records. 


I desire to obtain information regarding up-to-date methods 
of keeping mains records, and wish to know whether any 
of your readers could put me on the track of obtaining it. I 
am chiefly interested in the upkeep of records for overhead 
transmission, h.t. and l.t. networks, where numerous exten- 
sions and alterations are constantly being carried out. Any 
information on the subject would be much appreciated. 


Colonial Inquirer. 
March 14th, 1921. 


Gas-heated Appliances. 


I venture to draw vour attention to the large number of 
electrical manufacturers in this country who continue to use 
gas-heated appliances in the manufacture’ of electrical parta. 
Strange to say, even small articles like soldering irons are in 
the majority of cases gas-heated. 

I suggest that this is a field where that very useful body, 
the E.D.A., will find wide scope. Extremely useful mis- 
sionary work might be done, even among its own members. 


X. 
March 8th, 1921. 


BUSINESS NOTES. 


Bankruptcy Proceedings.—Davip  SuoHosTAWER, 1, 
First Avenue, Acton, Middlesex, engineer.—The adjourned public 
examination of this debtor was held recently at Brentford. It was 
reported that the debtor was a Russian subject who came to 
England in 1907. He commenced business, and stated that he had 
invented a machine which would transform the propulsion powers 
of motor-cars. Debtor alleged that he had assigned a certain patent 
to а company. This patent was a device to collect the mechanical 
and electrical power and get them to act simultaneously. Debtor 
stated that he had spent about £500 оп machinery and experiments. 
The examination was adjourned to be closed. 

JoHN WILLIAM GLADWIN, electrical engineer, 81, Buroet Road, 
and 14, Measbrook Park Road, Sheffield.—The following are 
creditors herein :— 


Ashton, Т. A., Ltd. - .. £12 Hattersley & Davidson .. .. £32 
British Insulated and Helsby Housley, George . s ss 22 
Cables, Ltd. .. «s „ө 29 Mechanical and Electrical Engi- 
Carron Co. .. ie ee is 11 neering Со. .. Я z 
Crammer & Cheshire .. oe 17 Oliver Typewriter Co., Ltd. .. 50 
Derbyshire, Alfred . 50 Pashley, Arthur .. . . 106 
Drake & Gorham .. re Ee 36 Pass, Benjamin hs "t 20 
Gladw n, Annie  .. 48 Siemens Bros. & Co., Ltd. . 16 
Hall, Bernard ЕА .. 160  Bheffield Electric Supply Dept. 12 
Hallamshire Electric Co., Ltd. 78 Smith & Sons : e i 16 


ALBERT EDWARD DICKINSON, trading as the Crown Electrical 


. Co., 157, Hunslet Road, Leeds, Electrical engineer and contractor. 


—The public examination of this debtor was held on March 8th, 
at the County Court House, Albion Place, Leeds. The statement 
of affairs showed liabilities £514, against assets estimated to realise 
£79, leaving a deficiency of £435. Debtor attributed his position 
to want of capital and bad trade. He stated that when his petition 
was filed, the sheriff was in possession under an execution for £39. 
Debtor commenced business in partnership with another in April, 
1919. He possessed stock worth £30, while his partner found 
about £285. The business was not a success, and in May, 1920, the 
pertner went out of the business, debtor agreeing to repay the 
amount of his capital when he was able to do во, but none of it had 
been repaid. He had kept books of account, but it wasstated that 
they were not properly entered up. He became aware of his 
position in May, 1920. The examination was closed. 

ALBERT LORD, electrical contractor, 33, Westgate, Burnley.— 
This public examination took place at Burnley on March 10th. 
The liabilities were £977, and assets £52. The cause of failure 
alleged by debtor was “heavy household expenses.” Debtor said 
he did not think the profits on the business were ever equal to his 
household expenses. He commenced without capital, and did 
small jobs at first, but later took a £565 contract, from which he 
allotted £250 to a Manchester firm for materials. He lost money 
on that work. That was one of the reasons for his insolvency. 
He denied selling off his stook quickly just prior to filing his 
petition. The examination was closed. 


Private Meeting.—A. Jay & Co., electrical engineers, 
48, Fenchurch Street, London, E.C.—A meeting of the creditors of 
the above was held recently, at the offices of Messrs. Poppleton, 
Appleby & Hawkins, 4, Charterhouse Square, E.C., when a atate- 
ment of affairs was presented which showed liabilities of £736 
due to trade creditors. The assets were estimated to produce £605, 


less £70 for preferential claims, leaving net assets of £535, or a 
deficiency of £201. 

Mr. C. Poppleton reported that the debtor commenced business 
in Fenchurch Street in May of last year, with a capital of £800, 
which represented his savings. He expended £200 in fitting and 
decorating the shop. Theshop takings had only averaged some £46 
a month, while the rent had been £35 a month, but through having 
premises in Fenchurch Street a quantity of repair work had been 
obtained, and the turnover had been in the neighbourhood of £1,000. 
Since the commencement, £217 had been spent in wages. The 
deficiency in the statement of affairs was practically accounted for 
by the writing down of the assets, and the present position was 
attributed to the money expended in establishing the business, It 
was pointed out that ‘since the commencement the takings had 
always been progressive. 

After discussing the position the creditors decided that a deed of 
assignment should be executed, with Mr. E. Н. Hawkins as trustee, 
and that the debtor should be allowed to carry on the busine:s aud 
& committee was appointed, consisting of representatives of the 
Ediswan Electric Co., the International Electric Co., and the 


Ever-Ready Co. 

The following are creditors :— 
Watshams ee ee ee .. £15 Falk, Stadelmann & Co. .. . £48 
Welco, Ltd : se .. 14 Siemens Bros., Ltd. 


e э е ee 59 
Edison & Swan & Co. s .. 210 Wardle Engineering Co., Ltd. .. 18 
International Electric Co., Ltd... 38 Asnew Lamp Со. .. ix . 19 
Helium Lamp Co. .. ae .. 18 British Thomson-Houston Co., 
Evered & Co., Ltd. .. $3 .. 18 Ltd. T vé 6 EM 
Metropolitan-Vickers, Ltd. $0 — Ever-Ready Co., Ltd. - .. 40 


Dissolution of Partnership.—Lucassk Ёт,кствїс Co., 
electrical engineers, 314, Stoney Stanton Road, Coventry.—Mr. A. 
Eccleston, Mr. N. Н. Copson, and Mr. C. W. Fairfaxhave dissolved 
partnership. Debts will be attended to by Mr. C. W. Fairfax, 
who will continue the business in his own name at 44, Sackville 
Street, Coventry. 


Trade Announcements.— Messrs. W. D. Огосан, LTD., 
have recently opened premises at 185, Fordneuk Street, Bridgeton, 
Glasgow, equipped with plant for the business of automobile, 
electrical and mechanical engineers ; electrical repair, re-winding, 
contracting and wiring work will be undertaken, and trade 
literature is wanted. 

Mr. J. В. Dyas, of 68, Dawson Street, Dublin, has been appointed 
representative in Ireland for Messrs. Н. W. 8мттн & Co. (1920), 
LTD. 

As from March 21st the registered address of the Twiss 
ELECTRIO TRANSMISSION, LTD., will be 39, Victoria Street, West- 
minster, S. W. 1, larger offices having become necessary owing to 
increased business. 

The London office of the HART MANUFACTURING СО. is now 
under the management of Mr. T. C. Meale, who has been with the 
company for the past 13 years. 

ELECTRICAL UTILITIES, LTD., are vacating their Victoria 
Street offices, and all communications should be addressed to the 
works at 1-3, Shelgate Road, Batter ea Rire, S. W. 11. 

Мв. E. MITCHELL (hand-made ornamental switchplates, &c.), has 
removed to larger premises at 412A, Great Horton Road, Bradford. 
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Тнв ESPERANTO LAMP Co. (managing director, Mr. Е. L. 
Strawson) has been formed to carry on the lamp business of the 
London Factors and Agents, Ltd, The office address will ba 38 and 
39, Parliament Street, London, S.W. 1. The general busineas of 
the London Factors and Agents, Ltd., is unaffected by the change. 


Company Liquidatious. — Sros ELECrROPHONE Co. 
(1914), Lrp.—A petition for the winding up has been presented to 
the High Court by Messrs. T. B. Browne, Ltd., of 163, Queen 
Victoria Street, E.C., and will be heard in London on March 22nd. 

SIMPLEX CONSTRUCTION Co., Ltp.—A petition for the winding 
up of this oompany has been presented by Mr. J. Murray. of 11, 
Suffolk Street, Pall Mall, S.W., and will be heard by the High 
Court on March 22nd. 

ELECTRICAL INDUSTRIES, LTD.— The first meetings of the 
creditors and shareholders were held at the Carey Street Offices of 
the Board of Trade on March 9th, when Mr. Warley, Official 
Receiver, reported that after satisfying the preferential creditors 
and debenture-holder, there would only be a very small margin for 
distribution among the unsecured creditors. A resolution was 
passed for the liquidation to be left in the hands of the Official 
Receiver. 


Catalogues and Lists.—lIRoNcLAD SwitcuceaRr Co. 
LTD., Monton Lane, Eccles, Lancashire.—An illustrated and priced 
booklet of various types of ironclad switch and fuse gear. 

Messrs. BAKER & HYMAN, 11 and 13, Portland Crescent, 
Leede.—Four illustrated and priced leaflets dealing respectively 
with an automatic scissora-type arc lamp, circular rheostats, 
scissors-Lype miniature arc-lamp outfit, and  standard-type 
rheostata. 

THE WALSALL HARDWARE MANUFACTURING Co., LTD., Able- 
well Street, Walsall.— The Grip —a little magazine dealing with 
points in connection with grip conduits and fittings. 

Messrs. В. B. HAND & Co., LTD., 63, High Holborn. W.C.1 .— 
A well-illustrated and detailed catalogue of portable electric 
machinery (flexible shaft drives) manufactured by the R. С. 
Haskins Co., of Chicago, for which Messrs. Hand are sole agents in 
the British Isles, 

THE BRITISH TuHoMsoN-HousTON Co, LTD., Mazia House, 
77, Upper Thames Street, Е.С. 4.—Prioe-list No. 10.550—B 
(Section I), giving illustrated descriptions of applications of Eye- 
Rest " indirect lighting. 

Messrs. Н. C. SLINGSBY, 142, 144, and 146, Old Street, E.C.— 
List No. 149, illustrating trucks, ladders, barrows. &c., and giving 
full details, ; 

MgssRS. THOMPSON & Co., 48, Watling Street, Е.С. 4.—Pro- 
spectus No. 283 of the Société Genevoise d'Instruments de Physique, 
illustrating and describing '' Rex " single-phase meters. 

THE FALKIRK IRON Co, LTD., Falkirk.—A leaflet, illustrated in 
colour, describing the Falco " electric iron; priced. 

THE GENERAL ELECTRIC Co., LTD., 67, Queen Victoria Street, 
Е.С. 4.—Leaflet No. X 2,389, illustrating and describing Witton- 
M. L. circuit-breakers of various types. Fully priced and detailed. 

Messes. E. P. ALLAM & Co., 107 — 109, Gray's Inn Road, 
London, W.O.1.—March stock-list of electric motors for sale or 
hire. 

Messrs. VICKERS-PETTERS, LTD., Ipswich Works, Ipswich.— 
A well-illustrated catalogue (50 pp.) of Vickers-Petters semi-Diesel 
crude-oil stationary and marine engines, with numerous views of 
actual installations and illustrations of erectihg shops, &. Full 
details of the engines are given, and a description of a new electric 
starting device. 

Messrs. BABCOCK & WiLcox, LTD., Oriel House, Farringdon 
Street, E. C. 4.— Liquid Fuel Burning for Marine and Land 
Boilers," an interesting brochure profusely illustrated by views of 
oil-firing installations. The advantages of the system are set forth 
as well as full descriptions of applications of the plant to various 
types of boilers. Also a list of the principal ports at which fuel 
oil may be obtained. 


Electrical Trade in South Africa.—According to the 
British land South African Erport ru rette, the installation of 
electric tram ways is under consideration in many centres in South 
Africa, and the work might be considerably hastened by the enter- 
prising effort and advice of local firms holding agencies for British 
manufacturers of the plant required. Complete electric lighting 
plants, with a capacity ranging from 20 to 1,000 lamps, are being 
actively pushed with satisfactory resulta in all the East African 
markets. They include both British and American types. 


Proposed British Falr at Bukarest.—The Rumanian 
Press Bureau publishes the following statement :—'' The British 
Government haa notified the Rumanian Government of ita desire to 
hold a fair on a large scale at Bukarest, at which goods from 
Great Britain and the British Dominions would be exhibited, the 
object being to supply Rumania and the other States in the south 
of Europe with such goods. Negotiations on the subject between 
the two Governments will begin ahortly."— Heuler's Trade Service 
(Bukarest). 


Soclal Events.— About 120 members of the staff of the 
Osram-G.E.C. Lainp Works assembled at the Café Royal on the 
lith inst., under the chairmanship of Mr. C. Wilson, managing 
director. the occasion being the revival of the annual staff dinner, 
and a very enjoyable evening was spent. The speeches were 
commendably brief and to the point; following the loyal toaat, 
which was proposed by the chairman, Mr. W. F. Franka proposed 
"The Firm," and, in the &bsenoe of Mr. H. Hirst, Mr. White 
replied. The chairman also replied, remarking that during the war 


everyone had become slack, but in the last year or во, much improve- 
ment had been made; in future they would all have to work harder 
than they had ever worked in their lives before ; if they relaxed their 
efforta they might go under, but he was cure that if every man did 
his best, they would have nothing to fear. Their aim was to find 
out what other people were doing, and then try to go one point 
batter; the newly inaugurated research department had already 
done excellent work, but it was still young, and had a future 
before it. When it had had time to get into proper working stride 
it would prove of immense value to the whole of the G.E.C. 
undertakings. The rest of the evening was devoted to a pro- 
gramme of music and song (excellently arranged by Mr. F. Cole), 
Mr. Dion Lane's contributions being particularly appreciated, 
During the interval Mr. J. F. Jessop, in a few well-chosen words, 
proposed The Chairman, the toast being drunk with musical 
honours, and after completing the musical programme, the com- 
pany dispersed after having spent а most enjoyable evening. 

The fourth rocial evening of the Fdiswan Bristol Staff and their 
friends was held at the company's showrooms on the 2nd inst. 

The annual staff dinner of Messrs. J. H. Holmes & Co.. New- 
cagtle-on- Tyne, was held on Wednesday evening, 9th inst., when a 
large gathering of the staff and branch office managers and agenta 
from various offices in the United Kingdom were present. Mr. G. 
MeCluskey, outside superintendent engineer, presided, and the 
following partners were present: —Messrs. Alfred Holmes, Ellwood 
Holmes, Stephen Holmes, and Oliver Holmes. The toaat of the 
firm was proposed by Mr. T. Carter, chief engineer, and the 
amicable relations between the staff and the firm were emphasised. 
Mr, Alfred Holmes, the senior partner, when responding, said that 
he fully appreciated the loyalty of the staff and their efforts to 
make the business a success. A toast to the branch offices and 
agents was given by Mr. Stephen Holmes, and this was replied to 
by Mr. F. W. Varney, manager of the London branch. Mr. J. G. 
Adamson was responsible for the entertainment programme. 


Wages Dispute at Liverpool,— Trouble is developing 
between the Electrical Trades Union and the Post Office authori- 
ties over the work of re-wiring the Liverpool General Post Office. 
The Union contends that its members should receive the district 
rate of 28. 3d. per hour, but it is understood that the Post Office 
claims that this work should come under the schedule of rates 
paid by the Post Office Engineering Union. 


Book Notices.—‘ Hydro-Electric Survey of India: 
Second Report on the Water-Power Resources of Indie.” By F. E. 
Bull and J. W. Meares. Pp. 123; 17 figs. + plates. Calcutta : 
Superintendent, Government Printing Office. Price Rs, 1—6; or 
from Messrs. Constable & Co., London, or other agents for Indian 
Government publications.—This Report is referred to in cur leading 
columns to-day. 

"The Zransactions of the South African Institute of Electrical 
Engineers.” Vol. XII, Part 1. January, 1921. 22 pp. Price 28. 
—This iegue includes a report of the 12th annual general meeting, 
and gives a statement of income and expenditure for 1920 and the 
balance-sheet ; also discussions on two papers :—‘ Notes on Small 
Suction Gas Plants,“ and Power Requirements of Rolling Mills.” 


Combines of Japanese Electrical Companies.— Tokio 
will in fature be a field of keen competition among several com- 
panies for the supply of electric power and lighting. In addition 
to the fairly numerous existing companies the Keihin Electric 
Power Co., the Kanto Water Power Electric Co. and the Gumma 
Electric Power Co. are now being organised. The combined 
supplying capacity of these, ard the companies already in 
existence will soon far exceed the demand for the entire city and 
neighbourhood, and the question of regulating supply and demand 
is being considered by the respective companies aa a matter of 
grave importance. It is probsble that some companies will 
eventually combine in order to avoid competition. The Tokio 
Electric Light Co. which amalgamated with the Nippon Electric 
Light Co. some time ago, recenty amalgamated with the Tone 
Water Power Electric Co. The company is about to amal- 
gamate with the Tone Electric Power Co., the negotiations 
for the combine having now been concluded. By this combine 
the Tokio Electric Light Co. will possess the supplying power of 
the two companies. In addition, the Tokio Electric Light Co. 
being a large shareholder in the Shinctau Electric Power Co. 
controls a large supply of electricity from this source, The 
Shinetsu Electric Power Co. has recently amalgamated with the 
Nakatsugawa Water Power Co. which will shortly begin ita power 
house operations, consequently the supplying capacity of the 
Shinetsu Co. is expected to increase considerably in the near 
future. In these circumstances the Tokio Electric Light Co. 
possesses a paramount position in the supply of electricity in 
Tokio and the neighbourhood. 

À combine of companies in Kyushu is being planned, but details 
are as yet unavailable. It is conjectured that the Kyushu Hydro- 
Electric Co. (capital 35,000.000 yen), the Kyushu Electric Light 
Co. (capital 18,0C0.000 yen), and the Kyushee Electric Tramway 
Co. (capital 16,000 yen), will be amalgamated, and that ulti- 
mately the smaller concerns will be merged into the combination. 
— Reuters Trade Service (Tokio). 


Copper and Lead Prices—Messrs. Е. Situ & Co. 
report March 16th :—Copper (electrolytic) bara, £71, 208. decrease: 
d:tto sheets, no change ; ditto wire rode, £57, £1 decrease ; ditto 
h.c. wire, 113d., zd. decrease. 

Messrs, JAMES & SHAKESPEARE report March 16th :—Coy per 
bars (beat selected) sheets and rod, £114, 408. decrense; English 
pig lead, & 20 10s., 208, increase on last week's quotation, 
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The Scottish Electricians’ Strike. — A statement issued 
by the Electrical Contrac‘ors’ Association with reference to the 
dispute with the employés respecting wages, explains that at a 


conference the employers intimated that, on account of ths atate 


of trade, they found it necessary to stand fast to their notice 
regarding a reduction of wages, as their experience was that the 
public considered the cost of installation work too high, and corse- 
quently work could not be obtained at the existing rates to afford 
employment to the large majority of men in the trade. Shop 
notices for the reduction of wages to 2s. per hour for the first full 
pay in March were posted. The Union requested a further con- 
ference on the matter, and this conference was held on 4th inst., 
when no agreement was come to. 

The Perth branch of the Electrical Trades Union has announced 
that it is prepared to supply direst labour to undertake all 
branches of electrical work, including armature winding. 
Estimates are given free. Those requiring such labour have been 
asked to apply to the Strike Secretary. 


Kinematograph Electricians, — Representatives of the 
Electrical Trades Union and members of the Devon and Cornwall 
Branch of the Cinema Exh bitors' Asscciation recently met in 
conference at Plymouth to open negotiations with regard to a 
card " for kinema operators. The question of wages was one of 
the outstanding subjects discussed, a claim being made by the 
Union for £5 58. а week for operators in Class A houses, The 
exhibitors opposed on the ground that it was in exce:s of the 
ordinary Union rate for electricians in the district — namely, 28. Id. 
an hour, which for a week of 48 hours made a waze of £5. 

It was proposed with reference to Class B” houses that chief 
operators should have £4 10s. a week, and that the assistant should 
te a non-technical assistant. 

А discussion arose regarding the qualifications of operators and 
the training of apprentices. Mr. W. J. Corse, a kinema proprietor, 
and the head of an important electrical business in Plymouth and 
elsewhere, pointed out that many of the operators were not elec- 
tricians. He worked for practically all the exhibitors in the 
district, and he had seen some of the best machines put into houses 
"mucked пр” by inefficient operators within a week. Mr. F. J. 
Martin, for the Electrical Trad as Union, retorted that exhibitors 
could not expect efficient men unless they paid first-class wages. 
Mr. Corse replied that as they paid at the rate of 28. 1d. an hour, 
which was first-class wages for the district, they were entitled to 
expect firat-class work. 

Mr. Mont Gilpin (Chairman of the Exhibitors) said he was in 
favour of Union wages and Unions ; but, on the other hand, he 
insisted that if they paid the Union rates for men, they must have 


efficiency. Very often it happene i that men who became assistant 


operators started with no training except such as they got in the 
kinemas. As goon as these assistants turned the handle and threw 
a picture on the acreen--no matter the quality of the picture 
they immediately claimed to b» first. cass opera ors. 

It was ultimately decided that ‘apprentice operator should be 
substituted for “ non-technical assistant." It had been proposed 
that the non-technical assistant shou'd be paid 35s. a week, but 
under the new agreement the apprentices are to be paid on a scale 
commencing at 15s., and rising by 58. each six months for three 
years, 


Earlier Posting of Commercial Correspondence. — Repre- 
sentations have recently been made to the London Chamber of 
Commerce both by the Controller of the London Postal Service and 
by the Union of Post Office Workers with regard to the extra pressure 
and risk of delay in the transmission of postal matter caused by 
the accumulation of correspondence in business houses for posting 
late in the day. The president and chairman of the London 
Chamber has issued a communication to members suggesting after 
having male independent inquiry into all the circumstances, 3) far 
as practicable, endeavours should be made :— 

1 To post letters as soon as they are ready at intervals during 
the day. 

(2) То arrange for the posting of as much matter as possible at 
lunch time each day. 

(3) To post, especially, printed matter, statements, invoices, &c. 
(i. e., matter coming within the 4d. rate), before 3 p m., wherever 
] o sible, 

(4) To dispatch other bulk matter (е.7., imitation typewritten 
circulars) in the same way. 

(5) To reserve for the late afternoon and evening collections only 
those lettera which cannot be posted earlier. 

(6) To avail themselves more largely of the facilities afforded by 
Private posting boxes under arrangement with the postal 
authoritics. 


Union of Manufacturers of Electrical Material in Spain. 
—A union of manufacturers of electrical material has been formed, 
with headquarters at Barcelona, for the purpose of defending the 
interests and furthering the development of the industry in Spain. 
The name of the union is Agrupacion de Constructores de Matericl 
Eléctrico de Espano, and the President of the Cor nil is Don J. 
de Guillén Garcia.— /euter's Trade Service (Madrid). 


The Lelpzig Fair.—The commercial prosperity of Ger- 
many was strikingly shown at the Leipzig Fair. The display of 
machinery, textiles, porcelain, and other products of German 
manufacture gave magnificent results. The first days sales sur- 
passed all expectations. There were 90,000 buyers, among them 
thousands of foreigners, including 500 from the Balkans, 8.000 
from Czecho-Slovakia, and 300 from the United States and 
England. Daily Mail, 


French Lamp Combination.—It is stated that the 
Compagnie Tbomson- Houston and the Compagnie Générale 
d'Electricité have decided to transfer their various lamp factories 
to a new French company which is to be formed with the 
co-operation of the General Electric Co., of New York. The two 
former companies will possess а large intereat in the new under- 
taking. 


Compulsory Trade Unionism.—Fulham Borough Council 
Electricity and Lighting Committee recommends that all employé: 
under the full control of the Committee be required to be members of 
а recognised Trade Union, and that it be a condition of employment 
that a person not already a member of a Tra 1e Union at the time of 
engagement in or about the Fulham electricity works shall join a 
recognised Trade Union within а fortnight of such engagement. 


Forelga Trade.—FEnRvARY FiGURES.— The following 


are the values of imports and exports of electrical goods and 
machinery in February :— 


February, 2 months, 1920. 
1921. Inc. or dec. Inc. or dec. 
IMPORTS. £ 2 ё 


Electrical goods, &o. 217,235 118,529 + 283,303 
Machinery ... „ 1,256,862 126,567 — 80,628 
Electrical machinery 64,062 25,258 — 23,258 


EXPORTS. 


Electrical goods, &o. 1,123,801 + 494,564 + 1,099,058 
Machinery ... e. 6,397,929 +3,654,692 +7,981,591 
Electrical machinery 392,526 + 259,800 + 631,006 


RE-EXPORTS. 


Electrical goods, &0. 30,042 + 22,166 + 41,062 
Machinery eee ecc 94,103 a 9,572 + 42,838 
Electrical machine 3,187 + 1,265 + 7,945 


Subsidy v. Unemployment Dole.—A novel proposal is 
made with а view to restoring the Welsh steel trade, and enabling 
it to regain foreign markets. Mr. Llewellyn Carter, general 
secretary of the South Wales section of the National Federation of 
Blast Furnacemen, has sent а letter to all the Welsh employers 
urging that steps be immediately taken to obtain Government aid 
for the iron and steel industry in the task of recapturing lost 
trade. He proposes that the Government be asked to enable the 
employers to accept any orders going by providing the difference 
between the cost of production and the international selling prioe, 
this form of temporary subsidy to displace the unemployment dole 
to the men. Subsidies do not represent the best form of encouraging 
trade. but as an alternative to unemployment pay they are worth 
discussion.— Machinery Market. 


Demand for Machinery in China.—Electrical engi- 
neering in China, which since the Armistice has shown signs of 
considerable development, is at present experiencing a spell of 
stagnation, says the .Vorth China Daily News, owing to the 
recent drops in exchange. While the cost of machinery is 
about 225 per cent. above pre-war figures, it is only recently that 
the purchaser in China has suffered from this advance, but to-day, 
with exchange as low as it is. prices show an increase of some- 
thing like 100 |per cent. in taels. The result is that schemes 
which were in contemplation, and which would have meant large 
orders for the electrical engineering works of Great Britain and 
America, show a very strong tendency to remain in abeyance. 
There is little doubt that but for the drop in exchange, many of 
these schemes would have reached a concrete stage. In the caseof 
a great many Chinese undertakings the plant is in urgent need of 
extension, and not only had these extension achemes been avproved, 
but inquiry for the necessary machinery was afoot. At the same 
time, projects for entirely new undertakings had been formulated 
and the capital promised. At the more favourable rates of exchange 
this capital was perfectly adequate for the acquisition of the 
required plant, but to-day it is no longer so, As а consequence, 
many promising schemes appear to have been dropped, even 
though in some cases the machinery is urgently needed. It is 
impossible to say what will be the policy of these concerns, 
Up-country correspondents from time to time have had ocoasion to 
comment, for instance, upon the bad quality of electrio light 
supplies by local companies, and while this is, doubtless, largely 
due to inefficient management and the indifferent care given to 
machinery, а certain amount is to be debited to overloading. It is 
to be feared that some such policy may be continued in the mean- 
time, in view of the high cost of plant. but it is none the less 
cortain that this will be only a temporary expedient, and that 
sooner or later a great number of Chinese concerns must come into 
the market for machinery. Just now it is impossible to say how 
long they can hold off, but apparently a first essential to their 
coming in will be a realisation of the fact that their undertakings 
will have to be capitalised on a more generous scale than they had 
previously prepared fo:. 

One feature of engineering which promises to play & prominent 
part in the future is the suction gas plant. A question which 
has agitated the Chinese mind considerably is the relative cheapness 
of coal and of oil as fuel. And here the faot that coal is to be 
obtained locally, which means that its price is not subject to the 
vagaries of exchange, is a point which has received a good deal of 
attention on the part of the Chinese. In the circumstances, the 
presence of anthracite seems likely to operate in favour of the 
suction gas plant, the installation of which has already taken 
place in some cases on a comparatively large scale,—Jteuter'« Trade 
Service (Shanghai), ' 
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Faraday House Testing Laboratories.—During the 32 
years of its existence the services of Faraday House (the Electrical 
Standardising, Testing, and Training Institution, Ltd., 66, South- 
ampton Row, W.C. 1) as a testing institution have been 
utilised by many more engineers and others than it is convenient 
to recall The scope of the work embraces everything that is 
supplied by the electrical and assooiated industries, and anyone can 
ascertain rapidly, for a reasonable fee, whether the machinery, 
apparatus, or materials he uses are falfilling their requisite 
functions. Moreover, the testing department is kept separate from 
the other branch of the Institution's work; а special staff is 
engaged, and as the Institution does not engage in trade, it will be 
appreciated that it oocupies & perfectly independent position. 
Faraday House undertakes, inter aiia, electrical, mechanical. 
chemical, photometric, &o., tests; mathematical calculations and 
investigations are also made in connection with electrical 
machinery and apparatus, and the laboratories are frequently 
requested to make tests upon samples by manufacturers or their 
customers. A wide range of instruments may be hired, or a 
private workshop rented; advice and assistance is given to 
inventors, and arrangements can be made for the exhibition of 
their apparatus or models. Investigations into, and reports upon, 
inventions and electrical appliances are made, and the laboratories 
are connected with the public electricity supply mains, from which 
а constant supply of both d.c. and а.о. at high and low pressures is 
available; a special set has been installed to supply either 
single, two, or three-phase energy with & wide range of frequency. 


Electrical Goods in South Africa.—In its issue for 
February 19th, the South African Mining and Engineering 
Journal stated that dealers reported a livelier state of things, and 
expected within a month to be very busy. Everybody seemed to 
be much more cheerful, and a more hopefal feeling was existent 
astothe future. Asa result of the elections and the settlement 
of the labour unrest, many more orders were coming in from the 
country and other parts of the Union than had been the case for a 
long while. Prices remained unaltered. Materials were coming in 
freely, and all lines were well stocked. “ Altogether, one gathered 
the impression that there was now more spirit, more go, in the 
electrical wares business than has been noticed for some montns 
past.” 


Exhibition at Gotheuburg.—AÀn exhibition is being 
arranged in Gothenburg, to take place in 1923,in which many 
arte and industries will find a place. The main object of the 
exhibition is to illustrate the development of Swedish industry 
during the past 300 years. Iron and steel products will play a 
large part in the show. 


For Sale.—Glasgow Corporation Tramways Department 
has for disposal 20 G.E. 52-type 25-h. p. traction motors, and 
18 B 18 controllers, with various spares. By direction of the 

i Board, Messrs. A. T. & E. A. Crow will offer by auction 
on April 7th, at Lemington-on-Tyne, machinery, tools, electrio 
plant, motors, &c. The Lancashire and Yorkshire Railway Co. 
have for sale one Yates & Thom compound-vertical engine direct 
coupled to a 750-kW Dick-Kerr generator, complete with con- 
densing plant, &c. For particulars, see our advertisement pages 
to-da 


у. 

Halifax Corporation Electricity Department invites offers for 
two Babcock and Wilcox water-tube boilers, 

Beckenham Urban District Council Electricity Department has 
for sale one 120-kW Belliss-Fowler single-phase alternator and 
exciter. 


LIGHTING AND POWER NOTES. 


Aberystwyth.— SALE or UNDERTAKING.—The Town 
Council has agreed, subject to the satisfaction of the Electricity 
Commissioners as to the position, financially and otherwise, of 
British Properties, Ltd., to the assignment to this company of the 
undertaking of the Chiswick Eleotricity Supply Corporation, Ltd. 


Barnes.— PROGRESS оғ EXTENSIONS.—Contracta to the 
value of 4 56 069 bave been placed by the Urban District Council. 
The engine room and switch room are nearly completed, and it is 
hoped to commence the erection of the new generators shortly. 
The boiler and economiser foundations have been completed, and 
the boiler makers will soon commence erection. Practically the 
whole of the coal storage and handling plant has been delivered. 


Barrow. — Mains EXTENSIONS, &c.— At the Town 
Council meeting on March 7th, considerable mains extensions were 
approved. The recommendation to share a cost of £500 as expenses 
of the joint committee of the proposed Furness, South Cumberland, 
and Lancaster area electricity committees was approved, the 
&mount being divided between the different authorities in proportion 
to their rateable values and populations. The meeting approved 
the recommendation of the General Purposes Committee that the 
Council retain its membership of the Incorporated Municipal Elec- 
trical Association, but decline to be governed by the Association 
with regard to the salaries of the staff. Approval was also given 
to the setting up of a works joint committee as soon as possible for 
the electricity works undertaking, and the town clerk and the borough 
electrical engineer are to prepare and submit а draft constitution 
of this committee. With regard to electricity works extensions, 


the committee reporte] that the ongineer had written to Messrs. 
Vickers with reference to their power house at Barrow Island, and 
had not proceeded with the Backbarrow scheme. 


Bexley. Revision оғ TERMS REFUSED.—The Urban 
District Council has been endeavouring to obtain a revision of the 
agreement under which electricity is supplied in bulk to the Foots 
Cray Electric Supply Co., but the latter has replied that it cannot 
agree to the Oounoil's proposals, and asks for terms under which 
the Council would be prepared to supply it in bulk up to 1935. 
The engineer advises the Council not to enter into such an agree- 
ment, and the entire matter has been referred to the clerk for 
advice. At present the supply to the Foots Cray Co. is maintained 
at а loss. 


Blackpooi.—Nkw  SuPPLIES.— The electricity depart- 
ment has sufficient service work to keep it busy for three months 
ahead, and it has been decided not to accept, for the present, 
applications for supply which involve extensions of mains, or 
where a supply of gas is already available. 


Bo'ness. — BULK  SuPPLy. — To meet the growing 
demands upon the electricity works, the Town Council has 
arranged for а bulk supply to be obtained under agreement with 
the Scottish Central Supply Co., subject to the approval of the 
Electricity Oommissioners, who are to be asked to sanction an 
expenditure of £20,000 for converting plant. 


Bradford.—DiRECT Lasou&R Deorsion.—At a City 
Council meeting it was decided that the work of wiring the Cor- 
poration houses being erected by direct labour should be carried 
out by properly authorised wiring contractors and not by direct 
labour. Mr. Longley said the 50 electrical wiring contractors in 
Brad ford worke in very harmonious relationship with the eleo- 
tricity department, and there was an honourable agreement that, 
provided they did not form a ring to keep up prices, the department 
would not enter into competition with them in trade. Не 
suggested also that the Corporation could not wire houses at the 
prices at which contractors in the trade could do it. He mentioned 
that the necessity for this motion arose out of the behaviour of 
direct-labour, general workmen at the Bradford Moor housing site 
who threatened to strike when & private firm, by contraot, sent ita 
men to do wiring. The Trade Union leaders had had to intervene 
to prevent a strike. Alderman Barber, secretary of the Trades and 
Labour Council, protested against what he termed the spirit of the 


resolution, and said it gave preference to certain sectiors of the 
community. 


Brandon. — STREET LIdHrNd. — The Urban District 


Council has received a communication from the County of Durham 


Electrical Power Distribution Co. atating that, as so many ооп- 
tingencies might arise which would have to be provided for, it 
would be an extremely difficult matter to quote a definite price 
for converting the present system of street lighting to electric 
lighting. It was of opinion, however, that the work could be 
carried out at a cost of between £2,000 to £3,000. 


Burton-on-Trent.— New PLANr.— After considering 
the purchase of a second-hand 2,000-kW set, or alternatively a new 
5,000-KW веб. the Electricity Committee has decided to recommend 
the latter. This will involve alterations to the station and switoh 
house, The total cost is estimated at £50,930. 


Continental. — SPArN. — The King has received a 
deputation which presented to him in the name of the Instituto de 
Ingenieros Civiles and the first Congress Nacional de Ingeneris, a 
project for the construction of а national system of distribution of 
electrical energy prepared by the moet eminent technical experts 
in Spain. It is proposed to contruct a great system covering the 
whole of the country, the total length ef the lines being some 
6,500 km. The direction of the linea would be determined by the 
principal rivers, the great railway lines, in order to facilitate their 
eventual electrification, and the most important power producing 
and consuming centres, In this syatem would be іпоо 
power derived from water falls and central stations, and the latter 
could use in situ the coal of inferior quality so abundant in the 
country. Every consumer will be able to find power up to 
50,000 kW within a distance of 80 km. The cost of the scheme 
is reckoned at about 200 million pesetas, which is not a high 
figure if it is borne in mind that power would be available at 
practically any point in the country at a price less, perhaps, than 
tive centimos per kWh.— teuter'a Trade Service (Madrid). 

FRANCE.—M. Millerand, President of the Republic, has made 
his first official journey through Franoe in connection with the 
great scheme of harnessing the Rhone. He was accompanied by 
experts from the departments through which the Rhone flows, and 
the gizantic project was explained to him by means of plans. 
Speaking at Lyons on March 13th, he expressed the hope that the 
scheme would contribute in a striking manner to the renaissance of 
France. This is a tremendous work, and includes the harnessing 
of the Rhone from the Swiss frontier to the sea, and, when оош- 
pleted, and electrical power is distributed, navigation developed, and 
huge tracts of land irrigated, it is prophesied that France will have 
a national equipment which will compensate her for her economic 
disasters in the war. It is computed thut her waterfalle will be 
able to develop 9,000,000 h.p., the basin of the Rhénealone furnish- 
ing 1,700,000, of which 800,000 can be utilised. The undertaking 
is divided into six sections, and the work, which will begin in 

1924, will last six years at most. The coat ie put at 2,200,000,000 fr. 
(about £88,000.000 at normal exchange). Seventeen power stations 
are planned, and the energy they will produce will be equivalent to 
that obtained from 6,000,000 tons of coal. From the agricultural 
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point of view over 400, 000 acres of land will be put under culti- 
vation, irrigated, and cleaned, and by the system of harnessing the 
river it will be possible to begin intensive navigation on the upper 
reaches, and between Lyons and Arles, thus creating a wide water- 
way which, with the Rhine, will connect the Mediterranean and 
the North Sea. Financial experts have pointed out that the 
annual expenses will exceed by several million francs the receipts, 
but, on the other hand, it is argued that the indirect advantage to 
the communes and to the State will make up for the deficit. The 
State, the towns interested, and certain companies which have 
obtained concessions will subscribe to the scheme, the State 
guaranteeing the interest on the money, and eventually partici- 
pating in the profits. The Swiss Government has given its 
approval to the project.— Daily Telegraph. 

ITALY.—The plans have been prepared for the development of 
the waterfalls on the Upper Avisio and the Noce, in the Trentino, 
which will benefit Malé and the whole of the Valle del Sole. The 
water gathered by special plant installed at Peio and Cogolo will be 
impounded in a large reservoir constructed at Pian di Palu, aud 
that drawn by a special plant situated at Pelizzano and at Malé 
will be stored in a second great reservoir at Pelizzano and Mezzana. 
Whole fields, meadows, and woods will be displaced to make room 


. for these two storage lakes. An idea of the extent of the works 


may be obtained from the fact that the Pian di Palu reservoir will 
have a volume of 38,000,000 cb. metres and an area of 900,000 square 
metres. It is estimated that the scheme wiil yield from 150,000 to 
180,020 h.p. of eleotrical energy. 

CZECHO-SLOVAKIA.—A Bill introduced into the Parliament of 
the Ozechoslovak Republic proposing to tax hydro-electric under- 
takings has called forth the liveliest opposition from owners of 
these undertakings. Publio meetings have been held, and а 
memorial has been forwarded to the Government. 'The introduc- 
tion of such a tax, the memorialists declare, is most harmful, 
particularly at a time when, owing to thecoal famine, the develop- 
ment of the country's water resources is most urgently required in 
the interest of national welfare. The amount of the proposed 
tex cannot be justified, and ite effect will be injurious to the many 
struggling industries of the country. Should the tax be persisted 
in, the memorial asks for а drastic revision of its amount of 
incidence by an official Commission to be appointed for the purpose. 
The Government's proposal was a flat rate of 10 heller per h. p., 
and the memorialists submit the following modifications :— 
(1) Total remission of the tax in the case of saw and paper mills, 
&о., where its imposition would mean the stoppage of such under- 
takings ; (2) a tax of 5 heller on undertakings with extraordinarily 
high foundation and working costs; (3) a tax of ł for under- 
takings with more than normal building and working costs; 
(4) a tax of 1 heller per h.p. on undertakings with normal building 
and working costa. Certain other stipulations are also put 
forward.— Tr va. 


Dundalk.—Loan. — The manager of the electricity 
department reported to his Committee that а further loan of 
£2,000 would be required to meet the liabilities due in respect of 
new cable and services, & new cooling tower, &c. The Urban 
Council approved of the recommendation. 


East Atrica.—DAR-ES-SALAAM.— Progress is being made 
with Dar-es-Salaam's electric lighting scheme, which includes 
the completion of a large new power station and the relaying of the 
main supply lines with necessary feeders and network boxes to 
facilitate testing and maintenance.— British and South Africam 
Export Gazette. 


Electricity District, — NoRrH-EAST  MIDLANDS.—'The 
Electricity Commissioners give notice that they have further 
extended the time within which objections and representations in 
connection with the above-named district may be made from the 
leat day of this month to June 30th, 1921. 


Falmonth.—Burk SUPPLY Nea@otiatTions.—The Town 
Council has decided not to transfer its electric lighting powers to 
Messrs. Herd & Smith, Ltd. The Council is négotiating with the 
Cornwall Electric Power Co. for a bulk supply. 


Iadia.—EXTENSIONS AT PONDIOHERRY.—H.M. Consul 
at-Pondicherry (Captain H.G. Tranchell) has informed the Depart- 
ment of Overseas Trade that the sum of 65,000 rupees has been 
voted by the Conseil Général of that place for repairs and new 
machinery in the municipal electricity works. H.M. Consul states 
that probably most of the equipment will be obtained from 
Madras or Bombay. 


' Japan.—Semr-Orrician SCHEME DEFgRReD.—It is 
stated that the Government has decided to give up for the present 
the proposal to organise a semi-official electric power company in 
view of the antagonism shown to the scheme, and the possible 
financial difficulties involved. The railway authorities, however, 
will go on with their electrification programme, which has been 
already drawn up, and will build a power station on the Shinano 
River at a cost of 500,000,000 yen.— /’euter’s Trade Ssrvice (Tokio). 


Kingstone. ERECTION OF Pots BANNED.—The Urban 
District Council has declined to allow Mr. J. H. Langston to erect 
electric light standards in the town, as the scheme of the Hereford 
Town Council already has been supported. The Council has asked 
Hereford when the scheme is to be carried out. 


Lancaster.—PgoPoskep SUPPLY TO MoRECAMBE.—At а 
meeting of the Lencaster Town Council it was reported that 
Morecambe Corporation had intimated that, as both authorities 
desired to extend their electricity undertakings, tne vommussiouera 


had suggested a conference of the two bodies, with a view to 
arranging a scheme for the extension of one of the works to 
enable both boroughs, and possibly neighbouring townships, to be 
supplied therefrom. Morecambe offered to take a supply of 
400,000 units per annum from any such extension of the Lancaster 
works, The meeting approved the appointment of a Sub-Com- 
mittee of the Electricity Committee to meet the Morecambe 
representatives. 


Lincoln. — PRoPosEeD PRICE INCREASE.— The Town 
Council has applied for permission to inoresse the price of elec- 
tricity from 8d. to 1s. per unit, and the quarterly minimum pay- 
ment from 138. 4d. for 20 unita to 15s. for 15. 


Malvern.—PRoPosgD EnxcrRIOITY SuPPLY.—The Gas 
and Electricity Committee is arranging ап interview with the 
Shropshire, Worcestershire, and Staffordshire Power Co. to discuss the 
question of terms under which the company would be prepared to 
supply the Malvern district. 


Paisley. — SUPPLY NxcoriATIONS ENDED. — Messrs. 
J. & Р, Coats, Ltd., have decided to extend their own electricity 
generating station &t Ferguelie Thread Mills rather than purchase 
a supply from an outside source. The decision brings to a close 
protracted negotiations between the firm and several local elec- 
tricity supply authorities, including Paisley Corporation. 


Plymonth.—LoaN SANCTIONED.—At a meeting of the 
Electricity Committee, the town clerk reported that the Eleotrioity 
Commissioners had sanctioned the borrowing of the sum of 
£20,000 for a period of 20 years for the purposes of a new con- 
verter, switchboard, switchgear, &c. 


Newcastle, —REpucED LI Hr. In an endeavour to 
reduce oosts the Lighting Committee has decided to reduce the 
ойу lighting by 40 per cent. 


Rotherham, — PROPOSED Lease or STATION.—Àt а 
meeting of the Electricity Committee the town clerk submitted а 
letter from the Yorkshire Electric Power Co. asking whether the 
Corporation would be prepared to lease ita new power station to 
the company, subjeot to а provision ensuring the Corporation а 
supply for customers in its ares. The Committee recommended that 
the application be not entertained. 


Roncorn.— UNITED ALKALI 09.8 PowER STATION. — 
The new power station of the United Alkali Co., at Runcorn, is а 
fine modern building designed to house four 5,000-kW sets, two of 
which are already installed. The Metropolitan-Vickers Co. supplied 
the h.p. switchgear of the cellular type with duplicate bus-bars 
for controlling the main generators and feeders. Eight of the 12 
Baboock & Wilcox water-tube boilers are in eommission, each being 
designed to produce 25,000 lb. of steam per hour at a pressure of 
220 lb. per aq. in. 


Sheffield.— PRoProsED Prick REDUCTION.—O wing to the 
realisation of a substantial profit upon the undertaking, the 
general manager of the electricity department recommends that 
the increase of 150 per cent. upon all supplies at the price of 2d. 
per unit and under, put into force as from last September, shall be 
reduced to 125 per cent. as from the December meter readings. 


Stafford.— Loan.—-At the monthly meeting of the Town 


Council, the Finance Committee reported that the borrowing of 
a further £33,800 had been sanctioned, in respect of the Council's 
application for £78,000 for the extension of the electricity works. 


Steyning.— SPECIAL ORDER.— The Steyning Electric 
Light Co., Ltd., is applying to the Electricity Commissioners for 
a special order authorising the company to generate and supply 
electricity within the parishes of Steyning, Bramber and Beeding. 


Sunderland.—PRicE INCREASE DEFERRED.—The Town 
Council has declined to sanction an increase in the tariff of the low- 
pressure network, as proposed by the Electricity Committee. The 
matter was referred back to the Committee with an instruction to 
circulate a detailed financial statement in support of the increases, 
The chairman of the Committee stated that during the past few 
months they had spent about £23,000 in connection with the low 
pressure supply, and a further £17,000 would be spent in the course 
of the next two years for necessary upkeep. Wages had recently 
gone up by £1,800, and the Committee felt that the consumer 
should pay for what he used rather than that the ratepayers should 
subsidise the supply. 


Taunton.—Loan.—The Town Council has applied for 
a loan of £1,000 for meters, principally for 200 new houses being 
built. 


Walsall.—La4RcE Mains EXTENSITION.— The Electric 
Supply Committee proposes to make an extension of mains to 
Messrs. Harrison's No. 3 pit at Wyrley, at a cost of £14,250. 


Whltehaven.— Loan.—The Town Council has applied 
for a loan of £1,420 for the purpose of supplying electricity to 
Kells, where there are 180 prospective consumers. 


Worcester. — ELECTRIC LIGHT ror Houses.—Ata recent 
meeting the City Council had before it the question of lighting 
150 housea, being built under the housing scheme. It was moved 
that the laying of electricity mains should be suspended and gas 
lighting should be installed. An amendment that the houses 
should be lighted electrically was carried after some discussion, 
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York.—County Council AND Proposep StaTion.—The 
Agricultural Committee of the West Riding County Council reports 
that it has considered the proposals of the York Corporation to 
erect a power station at Linton Lock, and is advised that the pro- 
. posals as they now stand would be detrimental to the intereata of 
draining agricultural land and this view has been placed before the 
Corporation with a view to such proposals being modified to safe- 
guard the interests of the agricultural community. 


TRAMWAY AND RAILWAY NOTES. 


Australia.—P&oPoskD Toowoompa TRramMways.—The 
second report of the consulting engineer on the proposed system 
of trathways for Toowoomba was on practically the same lines as 
the previous one, with the addition of a recommendation that a 
transmission line be constructed from Ipswich to Toowoomba to 
carry electric power from Brisbane, in preference to the establish- 
ment of the Council's own power house, ss the cost of power 
secured from Brisbane would be considerably less. The cost of the 
tramway is estimated at £147,184, and the transmiasion line, aub- 


stations and apparatus at £73,827, making а total of £221,011.— 
Lenders, 


Barrow.—] Nquiry.—At the Town Hall, on March 10th, 
Mr. J. C. Dawes, O.B.E., one of the inspectors of the Ministry of 
Health, held an inquiry into the application of the Town Council 
to borrow the sum of £6,650 for the purchase of four electric 
vehicles for use in connection with the disposal of house refuse. 
Evidence was given as to the financial position of the borough, and 
it was pointed out that two motor vehicles were at present in use, 
in addition to 12 horses and carte, for the removal of house refuse. 
It was proposed to have the four electric motor wagons, to dispense 
with 10 horses and carts, the cost per ton being about 1s. 1d. less. 
The Corporation possessed a garage sufficiently large to accommo- 
date the additional motor wagons, but would have to install further 
electrio charging apparatus, which, with the adaptation of the 
building, was estimated to cost £810, which was included in the 
amount required. There was no opposition, and the inquiry was 
concluded. 

Loss ON TRAMWAYS.—At the Town Council meeting on March 
7th, the chairman of the Electric Tramways Committee moved the 
adoption of the minutes showing that the estimated loss on the 
undertaking for the 15 months ending March 31st next, during 
which time the Corporation had been the owners, was £15,650, 
which was equal to a rate of 9d. in the £. In a long statement the 
chairman took the Council back to the time when the Corporation 
entered into negotiation with the British Electric Traction Co., 
pointing out that the system was electrified in 1904, and provision 
was made for the purchase on clearly defined lines at the end of 7, 
14, or 21 years. The matter was considered at the end of the first 
seven years, and, after receiving reports from the Corporation 
officers, no action was taken. At the beginning of 1919 an agita- 
tion arose amongst a certain number of the inhabitants of the town, 
and they pressed the Corporation to acquire the undertaking. 
The reports of the officers inspecting the system recommended the 
Corporation to take advantage of its powers, and purchase, as 
they considered the capital cost to the Corporation would be much 
leas than it would be under the provisions of the agreement at the 
end of 21 years. This advice the Council followed, and the under- 
taking was purchased as from January lst, 1920, for the sum of 
£96,250. 

The Committee regretted having had to increase the fares, and 
now having to make this heavy demand upon the ratepayers, but it 
felt it was the only satisfactory course to follow. The alternative 
would be to carry the deficit forward in the hope of making it 
gocd in future years, but in view of the uncertainty with regard 
to tramway finanoe, it considered these initial losses should be 
deait with now. 


Bradford.—ONE-Man Cans.—Though the Ministry of 
Transport recently rejected the Bradford Corporation's application 
for power to build a number of additional double-deck railless 
cars to replace the existing railed service on three routes—the 
idea being to economise by avoiding the relaying of the lines— 
sanction has been secured to the reconstruction of the city's 
railless car service, во that the cars can be run by one man рег 
car. This, of course, will effect a great saving, and it is hoped 
that it will make the railleas cars a paying concern. Hitherto 
they have been worked at a loss because they are not big enough 
to carry the number of passengers necessary to enable them to 
pay whilst requiring two men. The railless system, advantageous 
as it is in many ways, lost £8,000 last year. The work of recon- 
struction is to be commenced immediately. The new design will 
be such that passengers will enter and leave by the front platform, 
paying their fares to the driver. 

BELGIAN CONTRACT.—On the adoption of the Tramways Com- 
mittee8 minutes, at a recent meeting of the City Council, the 
chairman of the Committee, in reply to quertions, agreed that a 
tender had been accepted from a Belgian firm for acid steel tram- 
way tires, but the firm had written subsequently saying they had 
made a mistake, and their quotation had been for basic steel. 
The contract had not been re-let to the Belgian firm, and would 
not be until the matter came before the Committee and the 
Council, It may be remembered that there was a good deal of 
controve-ay locally over this letting of a contract to a foreign 
competitor of British firms which tendered, and whose quotations 
were considerably higher. 


Brampton (Cumberland). — SURVEY РОВ TRAMWAY 
Route.—The Cockermouth Electric Power Co. has commenced a 
survey of the route from Cockermouth to Southwaite, Wreay, 
Wetheral, and Brampton, in connection with a proposed electric 
tramway, and with a view to supplying electricity to Brampton 
and the villages en route. 


Burnley.—SPEcran Rate.—The Finance Committee, on 
March 10th, decided to levy a special rate of 5d. in the £ for the 
Corporation tram ways, which last year showed a loss of £12,000. 


Huddersfleld.—Taamway D&vELOPMENTS.—Substantial 
development schemes in local constructional work are in contem- 
plation by the Tramways Committee. When the new depot at 


Longroyd Bridge is completed, it is intended to build tramcars 
locally. 


e 


L. and Y. Railway.—P&0/ECTED ELECTRIFICATION.— 
The reconstruction and electrification of the whole of the line on 
the Lancashire and Yorkshire system between Southport and 
Ormskirk is under consideration. This information was given by 
Mr. Edgely, when reporting to the Lathom and Burscough Urban 
District Council, on the result of а deputation to Mr. Ashton 
Davies, passenger superintendent of the L. & Y. Railway, asking for 
certain improvements. When the proposed scheme has been 
catried out, it will mean that there will be a complete circnit of 
electric railway from Liverpool along the coast line through 
Formby, returning ria Blowick, Burscough and Ormskirk, where 


it will link with the present electrified line from Liverpool to 
Ormskirk. 


Leeds. NEW Tramway.—The new tramway and road- 
widening scheme for Roundhay Road, under which it is intended to 
build & special tramway road separate from ordinary traffic, is 
estimated to cost £26.659, and will provide a great deal of work 
for the unemployed. In favour of the scheme it has been argued 
that the cost of relaying the tramway rails on the existing road 
would be £28,000. so that the Committee claims it will save 
£2,000, provide work for the unemployed, and secure a very 
important roadway and traffic improvement. 


London.—Coypuctor’s Power то ARREST.—It was 
stated in a case at Old Street Police Court on March 12th that а 
tramcar conductor had power under the Tramways Act to arrest а 
passenger. Inthe case in question it was suggested that the con- 
ductor was not arresting but merely detaining a drunk and dis- 
orderly passenger until he could call a constable. The Magistrate 


said the section of the Act referred to seemed to cover power of 
arrest, — Morning Post. 


Palsley.— PROPOStD SALE or System.—The Glasgow 
Tramways Committee has received a letter from the Paisley District 
Tramwaya Co, intimating the latter's readineas to negotiate for the 
sale of the tramways to the Glasgow Corporation. 


Portmadoc.— лант RAILWAY ArPRovED.—At a meeting 
of the Portmadoc Urban District Council it was stated that the 
construction of the proposed light railway from Carnarvon to 
Portmadoc, ria Beddgelert, had been approved by the Government. 


Sunderland,— Resutt or Тавосон RUNNING.—At a 
recent meeting of the Town Council the chairman of the Tramways 
Committee (Ald. О. New) presented a report on the experience 
gained so far in the new system of through running by the Dis- 
trict Co.’s cara over the Corporation route from Grangetown to the 
centre of the town. He stated that if through running was con- 
tinued it would result in а loss to th» Corporation on the Grange- 
town route of £4,000 per annum. The Council decided that 
consideration of the matter should be adjourned pending the isaue 
of a detailed statement to the members, 


Wolverhampton. — PROPOSED FARE INCREASE. — The 
Corporation has decided to apply for permission to raise the fares 
on its tramway system, owing to the losses which have occurred 
under the present rates. The application requires the substitution 
of a maximum of 14d. per mile for the existing maximum of ld. 
per mile. 


TELEGRAPH AND TELEPHONE NOTES. 


А New Automatic Telephone,—The L. M. Ericsson 
Telephone Co., of Stockholm, has held а demonstration of а new 
automatic telephone exchange on the Hultman-Ericsson system, 
which has been perfected after experiments extending over seven 
or eight years. By the new syatem, operators are entire'y elimi- 
nated, and every subscriber, by a simple manipulation, can obtain 
connection with any number desired. Large orders for installa- 
tions of the new exchange ar^ being obtained from abrond ; among 
othera, one has been obtained from Rotterdam for an exchange to 
serve 5, 000 subscribers. — reuters Trade: Service (Stockholm). 


Bulgarla, — Press TkLEGRAMS. — After March 15th, 
Press telegrams will be accepted between the hours of 6 p.m. and 
9 a.m. for transmission between the United Kingdom and Bulgaria 
at the rate of 211. per word, with a minimum charge of 104. per 
telegram, says //е dimes, 
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Indla.—CABLH Ratres.—Cable rates from India to 
Europe will be increased, as from April Ist, from 18, 6d. to Is. 8d. 
per word, says The Times, 

Telephone Service,—SeLect ComMITTEE.—On the 9th 
inst. Col. Gibbs, one of the Government Whips, placed on the order 
paper of the House of Commons a motion for the appointment of 
the Select Committee to inquire into the organisation and adminis- 
tration of the telephone service and the method of making charges ; 
the Committee to have power to appoint from outside its own body 
such persons as it may think fit for the purpose of obtaining 
special exp2rt or scientific information or advice upon the subject 
matter of its order of reference. The following is a list of the 
members proposed for appointment to the Committee :—Mr. 
Evelyn Cecil, chairman, Major Evan Hayward, Mr. John Hodge, 
Mr. Gerald Hohler, Mr. J. Stanley Holmes, Gen. Sir Archibald 
Hunter, Sir Evan Jones, Mr. Robert Lynn, Mr. Үү. Lane-Mitchell, 
Capt. A. H. Moreing, Mr. W. G. Perring, Mr. Alexander Richardson, 
Mr, А. К. Rodger, Mr. W. S. Royce, and Mr. А. E. Waterson. The 
Committee met for the first time on Tuesday, and the inquiry is to 
be conducted in public. 

NIGHT SERVICE FOR MoToRIsts.—The Automobile Association 
has installed over 50 sentry boxes along the main roads of the 
country, in which are fitted telephones for the use of members. 
During the past 18 months members have been provided with 
special keys, enabling them to open the boxes and use the tele- 
phones at night time, after the А.А. road patrol in charge has 
gone off duty. Toenable members more easily to locate these tele- 
phones after dark, the Association, says the Manchester Guardian, 
has for some months past experimented with systems of illumina- 
tion. The first roadside telephone box to be illuminated is that 
situated on the Epsom Road, near Ashstead. The Association has 
decided similarly to illuminate the telephone signs attached to all 
the roadside telephone boxes, except where the boxes are well indi- 
cated by public lighting services. 

NEW EXCHANGE. — Following the inauguration of the new 
Langham exchange, аз reported in our last issue, subscribars on the 
old National system connected to the Redhill exchange were on 
the 12th inst. transferred to ап exchange with up-to-date magneto 
equipment. The change, says Zhe Times, is in pursuance of the 
policy of resonstruction being carried on in almost all the outer 
London exchanges, many of which are being practically rebuilt 
and improved by the addition of new lines. 


Traas-Atlantic Cable Purchase. — Speaking on a vote 
for 42,672,500 for salaries and expenses of the Post Office, including 
telegraphs and telephones, in the House of Commons on March 14th, 
Mr. Pike Pease (the Assistant Postmaster-General), said the 
Government hai purchased from the Direct United States Cable 
Co., at a cost of £570,000, a trans-Atlantic cable, for the purpose 
of coping with additional Imperial traffiz, and to provide an 
alternative line in case of interruption of the Imperial cable owned 
by the Government. The purchase price included a stock of cable and 
cable stations at Ballinskelligs, Harbour Grace (Newfoundland), 
and Rye Beach (United States). To lay a new cable would have 
cost about £1,000,000. The cable was transferred to the Post 
Office on November 4th last. Laid originally in 1874-5, one-half 
of it had since b:en replaced by new cable. The total length was 
3,197 miles.—Daily Telegraph. 


Tarkey.— WIRELESS TELEGRAPHY.—It is reported that 
the Société Radio-Télézraphique Parisienne is neyotiating with 
the Imperial Ottoman Bank with a view to the e:tablishment of a 
wireless post on the bank premises. The same company has 
offered to buy the building now used as а police station at Galata 
Sari in the centre of Pera, which belongs to the Ministry of 
Finanoe,— Reuter' Trade Service (Constantinople). 
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CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph indicates 
the issue of the ELECTRICAL REVIEW in which the “ Official 
Notice" appeared.) 


OPEN. 


Australia.—M ELBOURNE.— April 27th. Victorian Rail- 


Way Commissioners, Spencer Street. Caustic soda primary cells, 
complete (Contract No. 33,914).* 

May 2nd. Victorian Railway Commissioners, Twelve miles of 
'015 sq. in. two-core, lead-sheathed, wire-armoured, 2,220-V cable." 

June 22nd. Victorian Railways. One electric lifting magnet 
(capacity 4 ton), one 440-V motor generator. 

Jane 29th. Supply of 1-ton platform type industrial storage 
battery trucks, also battery charging equipment.— Heuter's Trade 
Service (Melbourne). | 

BRISBANE.—March 30th. P.M.G.s Department. Switchboard 
apparatus and parts.“ 

Morwell Power Scheme. The Electricity Commissioners of Vio- 
toria have made certain alterabions, alternatives with additions, 
to the specifications which will necessitate tenderers cabling any 
consequent amendments of their tenders before March 3lst. See 
our advertisement pazes to-day fo: further particulars. 


Bedford.— March 81st. Electricity Department. Elec- 
tricity meters, h.p. and l.p. cables, for 12 months, (See this issue.) 


Belfast.—April 25th. Electricity Department. E. h. p. 


and l.p. switchgear. (See this issue.) 


Belgium. — March 23rd апа April 6th. The Société 
Nationale des Chemins de Fer Vicinaux, 14, Rue de la Science, 
Brussels. Laying of the underground armoured cables required in 
connection with the supply of electricity to the Brussels-Haecht line 
aud the linea in the Louvain section. Particulars can be obtained 
for 3 francs from the Services Electriques, 18, Rre Montoyer, 

russels. 


Belgrade, — May 1st. The Serb, Croat, and Slovene 
Ministry of Public Works. Erection of a power-station, main 
conductors and transforming stations in connection with an 
оа scheme at Kostolac for the supply of energy to Belgrade, 

mlin, &c. 


Dandee.—March 26th. Tramway Department. Twelve 
months’ stores, including insulated wire, lamps, switches, and over- 
head equipment. The Manager. 


East Ham.—April 2nd. Electricity Department. L. p. 
paper - insulated, lead-covered, armoured concentric cable, with 
necaszary joint boxes, &o. ; a'so two c.i. lighting feeder pillars, (See 
this issue. ) 


France,— April 5th. The French State Railway authori- 
‘ties. 43, Rue de Rome, Paris. Supply of four 8-ton electric travelling 
cranes for the new railway workshop: at Sotteville-Quat:e-Mares, 
Rens. Particulars may be obtained from the Services Electriques 
(Ist Division) at the above addreas. | 


Halifax. — March 23rd. The Board of (Guardians, 


Electrical fittings required during the six months ending Sep- 
tember 30th next. Mr. a. T. Longbottom, Clerk, Union Offices, 
Carlton Street, Halifax. 


Liverpool.— March 19th. Electrical supplies for West 
Derby Union. Mr. H. P. Cleaver, Union Clerk, Union Offices, 
Brougham Place, Liverpool. 


London.—H.M. Office of Works. April 12th. Supply 


of electrical labour-in-daywork in the Leeds district. (See this 


issue.) 


Mauchester.— April 7ch. Electricity Committee. High- 
pressure steam and water val ves; high-pressure steam and water 
pipes, steam receivers, &o.; weighbridges and automatic ooal- 


_weighing machines; electric and hand-operated cranes. (March 


11th.) ; 
March 21st. L. X Y. Rly. Co. Six months supplies of stores, 


. including signal, telegraph and electric flttings, and signal, tele- 


graph and electric light wires. Specification from Mr. Sharp, 


Stores Department, Osborne Street, Manchester. 


Perth. — March 21st. Electricity Department. One 
1,000-kW, d.c, geared turbo-generator, with condensing plant. 
(March 4th.) 


Ruucoru. — March 19th. Castner-Kellner Alkali Co., 
Ltd. Construction of light railway and sidings to connect its 
worka with the L. & N. W. Rly. Co.'s Runcorn Dock branch. 
Lt.-Col. H. F. Stephens, engineer to the company, 23, Salford 
Terrace, Tonbridge, Kent. 


South Africa.—PRETORIA.—May 10th. Municipality. 
Switchgear. Tenders, marked '' Eleotric Light and Power Depart- 
ment, 1920 Extensions, Contract No. 5," to Deputy Town Clerk, 
Municipal Offices, Pretoria, on May 10th. Deposit, five guineas, 
Further particulars may be obtained from the general manager of 
the Electric Light and Power Department, or from the consulting 
engine2r, Mr. G. M. Clark, 40-42, Meischkel's Buildings, Johan- 
neaburg. 

JOHANNESBURG.— March 30th. Municipal Council. Forty 
50-h. p., 500 to 600-V tramcar motors. Tenders to Town Clerk, 
Municipal Offices, Johannesburg." 


Urugnay.— Monte VipEo.—March 29th. State Power 


House. Single and three-phase meters.* 


Wimbledon. — March 29th, Electricity Department. 
Annual contracts for cables and conduits, joint boxes and jointing 
materials, transformers, meters, &c., lubricating oils, (March 11th.) 


Worksop.— April 6th. Electricity Committee. E. h. p. 
and l.p. cables; e. h. p. ani l.p. switchgear ; transformers; 500-kW 
rotary or motor converter. (March 11th.) 

* А copy of the specification, &o., can be consulted at the Dopart- 
ment of Overseas Trade, 35, Old Queen Street, S. W. I. 


CLOSED. 


Belglam.—Ten firms submitted tenders on March 1st to 
the muaicipal authorities of Antwerp for the supply and ere>tion 
of an electrically-operated pump for the No. 7 dry dock at the 
Lefebvre basin. The lowest offer, 21,645 fr., was that of the 
Socicté de Construction Electrique de Belgique, of Brussels. 
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London.. C. C.— Highways Committee. Accepted. 


10,000 track insulators. 
Bullers, Ltd. (accepted 


е m > .. £837 10 per 1,000 
Park Royal Engineering Works, Ltd... .. 687 10 „ 
„ n T е » alternative .. 675 0 уз 
R. A. Bradshaw & Sen 2s - : . 80 „„, 


HaMMERSMITH.—Electricity Committee :— 


Air-cooler for use in connection with the 10,000-kW turbo-alternator, 
£1,175.—C. A, Parsons & Co., Ltd. (recommended). 

Boiler feed-pump, £293. G. & J. Weir, Ltd. (accepted). | 

2,009 yd. 05 sq. in. and 500 yd. '3 sq. in. l.p. cable, £834.—Hackbridge 
Cable Co., Ltd. (recommended). 


Sheffleld.—The Corporation has placed an order with 
the Leeds Steel Works for 1,000 tons of rails for the tramways at 
£24 per ton. 

Suuderland.—Corporation. 


House service cable.—Enfleld Ediswan Cable Works, Ltd. 
Bection pillars.—Henley's Telegraph Works, Ltd. 

E.h p. switchgear.— Ferguson, Pailin & Co., Ltd. 

E.h.p. joint boxes.—W. G. Farrow, 


Tramways Department: 
Radial truck, £30.— J. G. Brill Co. 
Weymonth.—Town Council. 


Worthington-Simpson, Ltd.—Air and force pumps for turbine, £794. 
A, Cartis.— Electric welding repairs to boiler, £88, 


Wolverhampton.— Electricity Committee. | 
E. h. p. and l.p. cables for 12 months.—Callender’s Cable and Construction 


E e 
Repairs to transformer, £228.—British Electric Transformer Co., Ltd. 


FORTHCOMING EVENTS. 


Lsstitution of Mechanical Engineers.—Friday, March 18th. At the Institu- 
tion, 8torey's Gate, 8.W. At 6 p.m. Paper on ‘Contact Pressures and 
ee by Prof. E. G. Coker, F. R.., Mr. K. O. Chakko and Mr. M. 8. 

med. 

Royal institution of Great Britain. —Baturday, March 19th. At Albemarle 
Street, W. At 8 p.m. Lecture on Electricity and Matter," by Sir 
E. Rutherford, F.R.S. (Lecture III.); 

Royal Society of Arts.—Monday, March 21st. At John Street, Adelphi, 
W. C. Av8 p.m. Cantor Lecture: "X-Rays and their Industrial Applica- 
tions," by Major G. W. C. Kaye. 

Faraday Society.—Tuesday, Merch 22nd. At Burlington House, Piccadilly 
W. At8 p.m. Ordinary meeting. 


Institution of Electrical Engineers.— 

Liverpool Sub-Centre.—Monday, March 21st. At the Uaiversity, 
Liverpool. At 7 p.m. Paper on ‘Electric Driving in the Paper Mill on 
Heat-economy Lides,“ by Mr. A. B. Mallinson, 

North-Western Centre. — Tuesday, March 22nd. At the Engineers’ 
Club. At 7 pm. Раре? on * The Long-Distance Telephone System of 
the United Kingdom." by Sir William Noble, 

South-Midland Centre (Students' Section).— Tuesday, March 22nd. 
At the University, Birmingham. At 7.80 p.m. Paper on Prime Movers 
in Small Power Stations, by Mr. H. E. D. Carter. 


Institution of Engineers and Shipbuilders in Scotland. — Tuesday, 
March 22nd. At ЧУ, Mimbank Crescent, Glasgow. At 7.30 p.m. Paper on 
„The Dalmarnock Power Station, by Mr. R. B. Mitchell. 
Institute of Railway Signal Engineers (Incorp.).—W ednesday, March 28rd. 
At the Midland Grand Hotel, St. Pancras, N.W. At 6 p.m Paper on 
„% Fundamental Calculations of л.с Track Circuits,“ by Mr. D. C. Gall. 
Manchester Wireless Society. — Thursday, March 21th. At the Man- 
chester College of Technology, Sackville Street. At 7.80 p.m. Lecture оп 
“ Direction Finding," by Mr. J. Hollingworth. 


Edinburgh Electrical Society.—Friday, March 25th. At the Philosophical 
me At 8 p.m, Paper on Automatic Telephones," by Mr, W. 
it i 


Manchester Association of Engineers. — Saturday, March 26th. At the 
Memorial Hall, Albert Square. At 7 p.m. Annual general meeting. Paper 
on "Fire Extinguishment by Mechanical and Other Means, including 
Sprinkler Installations," by Mr. J. T. Clarke. 


NOTES. 


Electrolytic Calclum.— At the annual general meeting 
nf the Institute of Metals, on March 9th, a paper was read by Mr. 
P. H. Brace, of East Pittsburg, U.S.A., in which he gave a brief 
historical survey of the development of the metallurgy of calcium 
aud described a type of apparatus developed by him for the manu- 
facture of the metal, which is obtained by the electrolysis of fused 
calcium chloride. The electrolyte is first melted by means of an 
alternating current; when a small pool has been formed, direct 
current is switched on, and as the metal deposits on the cathode, 
the latter is slowly withdrawn from the bath. Further deposition 
takes place on this calcium, which iteelf is withdrawn at such a 
speed that a continuous rod of the metal is formed. A summary 
of the more important uses of calcium, including the preparation 
of certain aluminium alloys, is.given in the paper. 


Directional Wireless at Sea.— Marconi's Wireless Tele- 
graph Co., Ltd.. has brought to our notice the case of the crew of 
the British steamship Аалай Head which was recently instru- 
mental in rescuing the personnel of the Norwegian steamer 
()ntaneda in the North Atlantic, off Newfoundland, when all hands 
would have been lost but for the use of the new wireless direction- 
finding apparatus, A heavy gale had left the Ontaneda drifting 
helplessly with broken-down engined, and a list of 50 ina heavy 
sea. Her captain sent out “ВОВ” signals for help, but in the 
thick weather he oould yet no observations of sun or stars, and had 
to estimate his position by dead reckoning. His calculations proved 
to be 90 miles out. Whilst several vessels which went to his 


assistance were steaming about near the position given without 
finding a trace of the Ontaneda, the Fanad Head, by means of her 
Marconi direction-finder, discovered the true position of the doomed 
veal. She was nearer to the Fanad Head than to the ships 
which had originally steamed to her assistance, and Captain 
Finlay proceeded to the spot where he calculated the Ontaneda to 
be. The wireless direction proved to be the oorrect one, and the 


- distressed sailors were rescued just in time. 


Safety First !—According to the N.E.L.A. Bulletin, the 
Safety Committee of the Northern States Power Co. of Minnes- 
polis is waging a vigorous campaign in the interests of safety. 
The Committee is not only bringing the attention of the employés 
to the dangers which exist in their work, but is also drawing 
attention to risks encountered while going to and from work 
and ways of guarding against them. Bulletins are issued each 
month to drive the safety message home to the employés., One of 
these gives the following :— 


Famous LAST WORDS. 

"I wonder if it's alive? I'll touch it and see.” 

"Listen! That's the train whistle. Step on it and we'll try to 
get across.” | 

a say these things can't explode. I'm safe lighting this 
match." 

“І wonder whether this rope will hold my weight? 

' I don't need rubber gloves to pull this dead wire out." 


Problems of Unemployment.— In the Journal of the 
Royal Society of Arts for March llth a paper on this subject, 
which was read before the Society on February 8th, by Mr. К. C. 
de Segundo, A.M Inst.C.E., is printed. 

The author points out that the problem of unemployment has 
descended to us from the remotest antiquity, and is of world-wide 
interest; every country is vitally in need of commodities which 
it cannot produce, yet unemployment threatens to iucrease 
throughout the whole world, except in Germany. Capital and 
Labour are in themselves inert (though necessary) factors in the 
production of wealth; the vitalising factor is directive ability, 
which is a form of capital owned by every intelligent being. 
Present-day unemployment is due to the rise of prices of oom- 
modities beyond the purchasing power of consumers, and increase 
of production will not, of itself, reduce our unemployment—the 
commodities produced must be offered at a price that will 
compete with that at which other producers offer them. The author 
condemns the continuance of the E.P.D. after the war as a disastrous 
error on the part of the Government, which led to economic 

instability and withdrawal of oredit from industry. 

Labour also is to blame for lack of foresight, and the discourge- 

ment of efficiency. Incidentally, the author points out that "a 
tax of бв. in the £ on earned income is virtually the equivalent of 
two days forced labour per week.” Key industries should be 
permanently protected from foreign competition, and research 
should be encouraged. With regard to the reform of social oon - 
ditions, while Socialism is a beautiful ideal, it has always failed in 
practice ; the only thing that will prevent social disintegration 
is the more rigid observance of the moral law, which should be 
inculcated by a rational system of education. Both workers and 
employers have failed to appreciate the eituation, and the remedy for 
their failure lies in their getting to know one snother better. 
Every worker, in whatever olas3. should first qualify as a citizen ; 
he should be rewarded in proportion to the servioes he renders, and 
the scale of remuneration should be based upon the character, a8 
well as the extent, of his services; these conditions fulfilled, the 
industrial army is analogous to the military atmy, and should be 
maintained during slack periods by some form of insurance ; but 
this industrial army should be confined to British working men. 
The Trade Unions should insist upon the maintenance of а proper 
standard of efficiency, ability, and moral character as a condition 
precedent to membership. To cope with the perils of the day, we 
should disperse the atmosphere of mistrust between employer and 
employed ; condemn the abuse of confidence in trade ; enforce the 
law againet perjury ; and foster the dissemination of sound, healthy 
moral principle. 

In the discussion, the chairman (Mr. G. J. Wardle) pointed out 
that the author's proposed industrial army constituted a revolu- 
tion in industry—a revolution which the Labour Party had proposed 
in the " Right to Work " Bill. | 

Mr. John Baker denied that Labour had abused its power with 
regard to wages during the war; prices went up, and wages 
followed prices. Ж t 

Prof. J. A. Todd ascribed the trade slump to tbe beginning kw 
the fallin prices à year ago, which caused consumers to hold bac 
for a further fall. The "industrial army” system opened the pt 
to obvious abuses. Mutual knowledge between employer an 
employed would go far towarda producing & friendly settlement. 


Educational.— Prof. J. A. Fleming, M. A., D.Sc., F. R. S., 
is to deliver a course of six lectures, commencing on April 27th, 155 
„Wireless Telegraphy and Telephony by Continuous Waves. Ў Ач 
lectures are to be given at University College, London, gen 
course is open to both members and non-members of the Uni А 
The fee is two guineas, and tickets сап be 0 
Dr. W. W. Seton, University College, Gower Street, W. O. 1. 


New Electrical Caulking Apparatus. M. Gunnar Nor. 
the Stockholm shipbuilder, has invented a new electrical SPP rely 
for caulking ships and houses, which carries out the work S 
automatically and in a tenth or fifteenth part of the time don is 
to perform the same operation by manual labour. The pue 1 
being exploited by the Stockholm lawyer, M. Herman боп 
Reuters Trude Service (Stockholm). 
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Water Power in Italy.— Under the auspices of the 
University of London, а series of six advanced lectures is being 
delivered by Prof. Luigi Luiggi, D. Sc., M. Inst. C. E. (Professor of 
Hydraulio Oonstruction in the University of Rome), upon " Recent 
Engineering Works in Italy." On March llth the lecture was 
devoted to a description of hydro-electric construction. Prof. 
Luiggi said that prior to the war the aim of Italian hydro-electric 
engineers was to secure large volumes of water rather thau high 
heads. During and since the war, however, the necessity for 
economising in materials led to the adoption of higher pressures 
and the use of smaller pipes and turbines. To-day, heads of 
2,500 ft. were of common occurrence, and there were many instal- 
lations in which a head of 8,000 ft. was in use. Hydro-electric 
planta, in the face of low interest obtained from Government 
bonds, &o., were considered a good and sound investment yielding 
6 or 7 per cent. regularly. Hydro-electric power was an absolute 
necessity to the economic life of Italy, owing to the price of coal 
being from 15 to 20 times the pre-war rate. Most ooal-using 
works, blast furnaces, &c., had been forced to shut down, and this 
led to the reaping of a rich harvest by users of electric furnaces. 
The lecturer gave numerous details regarding the rainfall and 
other factors in various districts of Italy, and described the 
construction of canals, dams, and pipe lines, illustrating his 
remarks with a large number of excellent lantern slides. Apart 
from their efficiency, these works conform to the canons of archi- 
tecture ; as the speaker said, when millions of lire have been spent 
upon construction, the engineers feel that the expenditure of 
another half-a-million lire, to secure a certain amount of beauty, 
is not waste. | 

The lectures, which аге being held at the Institution of Civil 
Engineers, conclude to-day. 


The Proposed Engineers’ Club for Londou.—Since the 
meeting of the Provisional Committee on February 10th, the 
Executive Committee which was then appointed has been con- 
sidering the questions of rules and membership, housing and 
finance, with а view to placing conorete proposals before a general 
meeting of the supporters of the scheme, which will be convened 
when the Committee's report is ready. In the meantime there is 
no slackening in the interest manifested in the subject by 
prospective members ; the number of applications reoeived by Mr. 
Edmund L. Hill, hon. secretary (39, St. James's Street, S.W.1), has 
long passed the thousand mark. It is very desirable, for the 
guidance of the Committee, that everyone who contemplates 
joining the Club should signify his intention as soon as possible. 
À provisional application form has been printed, and is being 
widely distributed ; we suggest that those who intend to become 
members should each obtain a supply of these from the hon. 
secretary, with a view to securing the adhesion of their engineering 
friends to the scheme, 


Hydro-Electrotechnics In France.— The city of Toulouse 
has signed an agreement with the University to place at the dis- 
posal of the latter the falls of the Bauléve on the Garonne ; a large 
area of land near the Castle has also been placed at the disposition 
of the University for the purpose of setting up a hydsaulic 
industrial laboratory. The building will be erected so as to serve 
аз a permanent exhibition or museum of hydraulic technics. This 
institution will have a beneficial influence throughout this region 
of France. The Electrotechnical Institute of Toulouse has made 
an agreement with the Société Hydrotechnique de France, whereby 
the work of carryiog out teste of the hydro-electric stations in the 
Pyrenees and the region of the Massif Central will be done by the 


Institute. The Minister of Public Works has also committed to 


the same Institute the execution of important hydraulic researches. 
These commissions render indispensable the erection of a laboratory 
with available hydraulic energy and a considerable quantity of 
water. The Toulouse Hydroelectric Institute was founded in 1907 
and has at its head Prof. Carmichel. 


Water-Power in the United States.—A proposed plan 
to develop about 500,000 kW in water-power on the Delaware 
River, at a total cost estimated at $200,000,000, has been announced 
by Mr. Paul Т. Brady, of the Westinghouse Electric and Manu- 
facturing Co. Active work will be commenced as soon as 
authorisation is received from the Federal Water Power Com- 
mission, The plan oalls for the construction of four dams, with 
an average head of 80 ft. The total power capacity of these dams 
is estimated at about 500,000 kW at normal high water. In 
addition a steam-power plant with a capacity of 100,000 kW will 
be erected somewhere in New Jersey in order to supplement the 
hydro-electric plants during seasons of low water. If present 
plans are carried out, the steam-power plant and two of the hydro 
plants will be in operation by January lat, 1923. : 

Applications for permission to use water power filed with the 
Federal Power Commission at the end of January numbered 168, 
totalling 16 million h p., of which 23 millions were in confliot, 
leaving a net total of 134 millions. The power involved is about 
27 percent. of the estimated maximum potential water power of 
the country and 57 per cent. of the minimum. By far the largest 
project is that of the Southern California Edison Со, in the Grand 
Canyon of the Colorado River, in three stages, azgregating 
31 million h. p. 


Electricity as Scapegoat.— A correspondent of the 
Electrical World protesta against the common practice of attri- 
buting fires which occur in buildings in which electricity T 
installed, to ‘crossed wires." The writer states that he а o 
а case where this reason was assigned to an outbreak of т еп 
the affected building was not wired at all. There 18 А оа 
tendenoy to ascribe fires in this country to electricity, when the 
Cause is not apparent, The practice is grossly unfair. 


New Copenhagen Atomic Research Institute.— On March 
3rd a new section of the Danish University was opened, under the 
title of the Atomic State Institute, for the study of atoms as distinct 
from the study of experimental physics, now being carried on at 
the Technological Academy. Prof, Niols Bohr, Principal of the 
Institute, explained that ways would be opened for entirely new 
research and, pressing an electric button, he disclosed an arrange- 
ment by which the colours of the spectrum were projected from 
& platinum wire through plates of glass. It was, he said, by means 
of these colours that the seoret of atoms was being studied. The 
Rector of the University spoke of the Institute as a model organisa- 
tion in international всіепое. — Birmingham Post. 


Hydro-Electric Works in Bavaria.—The conclusion has 
now been reached by the Government of Bavaria that it will be 
impossible to bring to a conclusion the proposed Bayernwerk—one 
of the State works for the supply of electricity in Bavaria— 
without also having recourse to private capital. It is estimated 
that the expenditure on this hydro-electric works would amount to 
500,000,000 marks under existing circumstances, which sum it 
would be impossible for the State to raise. As a consequence, a 
Bill is about to be laid before the Bavarian Diet to authorise the 
conversion of the Bayernwerk into a joint stock company, with a 
share capital of 100,000,000 marks, which will be fully subscribed 
by theState, while the amount of 400,000,000 marks is to be issued 
in the form of a loan to be guaranteed by the State. The loan is 
to bs raised on the same terms as theloap issued for the Walchensee 
works and the middle Isar, and the hope is entertained in Govern- 
ment circles that the emission will find a favourable market, 
provided that the company is formed as quickly as possible. 


Service Notes.—As a temporary measure, until sufficient 
submarine detector ratings have been trained, says Zhe Times, the 
Admiralty announces that wireless ratings may be employed on 
hydrophone duties in submarines “ аа a special case." The ratings 
selected will be given a ghort course of hydrophone instruction at 
Portland, and may receive the allowance of 3d. a day as detectors, 
second class, while actually employed in submarines as qualified 
listeners, 

The Supplementary Admiralty Orders for March, issued on the 
12th inst., show that a revised scheme for the Royal Naval Reserve 
and the Royal Naval Volunteer Reserve has been approved. The 
latter, says The Times, will be composed of seamen, signalmen, 
wireless telegraphistg, engine - room, electrical, and ordnance 
artificers, motor mechanics, artisans, writers, and victualling 
ratings. Enrolment in the R.N.V.R. will be for four years, and 
during that period every rating will do 42 days training, including 
14 days at sea. Pay, when called out or during training, will be that 
of the corresponding ratings in the R.N., and marriage allowance 
will be made. Certain bounties for out-of-pocket expenses will 
also be allowed. 


Electric Supply Cricket League.— We are asked to 
announoe that it is hoped to start matches in oonnection with the 
Electric Supply Cricket League during the forthooming season. 
The League is confined to electrieity supply undertakings within 
10 miles of Charing Cross. Full particulars regarding member- 
ship, &c., can be obtained from Mr. A. W. Seabright, the hon. 
secretary, at 19, Cadogan Gardens, S. W. 

The League had to suspend its activities during the war, but it 
is hoped that there will be an accession of clubs to tbe League 
this season. 


Appointments Vacant.— Relief charge engineer and 
junior charge engineers, for the Newport Corporation Electrioity 
Department; permanent way foreman, for the Colombo Electric 
Tramways and Lighting Co.; shift engineer, for the Doncaster 
Borough Electricity Department; charge and shift engineer, for 
the Borough of Trent Electricity Department. See our advertise- 
ment pages to-day. 


INSTITUTION NOTES. 


Institution of Electrical Engineers. — SUMMER MEETING.— 
We have already announced that а summer meeting of the Insti- 
tution will be held at the Scottish Centre (at the invitation 
of the Committee of that Centre, of which Mr. J. E. Sayers 
is chairman), from June 7th to lOth, and we are now able 
to outline the provisional programme. On Tuesday, June 7th, a 
visit will be paid in the morning to the Corporation generating 
station at Dalmarnock, preceded by a paper by Mr. R. B. Mitchell, 
describing the station. In the afternoon visits will be paid to the 
shipyard of Meesrs. John Brown & Co., Ltd., Clydebank, to the 
Clydea Mill power station of the Clyde Valley Electric Power Co., 
and to other works; there will also be an exouraion by road to 
some of the Glasgow Corporation’s reservoirs. In the evening а 
public function will be held at Glasgow. On Wednesday morning, 
June 8th, a paper will be read at Glasgow University, by Prof. 
Magnus Maclean, on The Hydro-Electric Resources of the Scottish 
Highlands.” During the first part of the afternoon the works of 
Messrs. Babcock & Wilcox, Ltd., at Renfrew, will be visited, after 
which, by the invitation of the firm, an excursion by steamer оп 
the Firth of Clyde will occupy the rest of the afternoon and 
evening. The last two days of the meeting will be devoted to a 
West Highland excursion ; on Thursday, June 9th. a start will be 
made from Glasgow. at mid-day, for Fort William, where the uei 
will be spent, and next morning, Friday, June 10th, members wi 
proceed by steamer to Kinlochleven, where the British л 
Со.'в hydro-electric installation will be inspected. R re pus y 
steamer during the afternoon to Oban will conclude t e meeting. 
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Ladies are cordially invited to take part in the meeting, and appli- 
cation for tickets should be made to the Secretary of the Institution, 
1, Albemarle Street, W. 1, not later than March 28th. 


MAGNETIC SuscEPTIBIL'TY OF Low ОвоЕв.—-Ргоѓ, E. Wilson 
delivered the last of his lectures (see p. 216 of our February 25th 
issus) o3 the above subject to the members of the Institution on 
the 10th inst. 

III. Practical Applications. — At the present time so far as 
actual bulk is concerned magnetite is of the first importance, 
but magnetic separation has found applications in other direc- 
‘tions, In 1914, in Northern Norway, about 2,200,000 tons of 
ore were dealt with, yielding 900,000 tons of concentrates. At 
Mineville, New York State, U.S.A., about 1,200,000 tons of ore were 
dealt with in 1916, and in 1917 in Sweden 2,500,000 tons of ore, 
yielding 1,100,000 tons of oonoentrates, were recorded. О! course, 

these figures do not refer to such important applications as the 
separation of wolfram from tinstone ores, or the separation of 
monazite for use in the gas mantle industry. 

The lecturer exhibited tables giving the susceptibility values of 
minerals to be separated, together with those which are important 
and mcst likely to be met with. 

The susceptibility of even low-grade magnetite, which may be of 
tbe order 0'1, is still so high as to overwhelm that of any other 
rocks. It is largely associated with apatite, which has a small 
negative susceptibility and which gives rise to trouble, not from a 
magnetic standpoint, but because it takes the form of an impalpable 
powder and adheres to*the magnetite most tenaciously. Its 
removal has to be specially dealt with by washing or by air-blast, 
as the case may be. In the separation of wolfram ore from tin- 
stone there is none too large a margin in favour of the wolfram 
ore. A great field is open for treatment. 

The deposit in which monazite is found contains amongst other 
minerals ilminite and zircon. This is а case of double separation, 
the ilminite being extracted by & weak field, and the monazite by 
& strong field, the zircon going forward as a non-magnetic 
mineral Great care must be taken, if grihding of the ore has to be 
resorted to, that the zircon, which is very hard, is not rendered 
magnetic by minute traces of iron. 

In the separation of spathic ore from zinc-blende or copper 
pyrites, there is a fair margin in favour of the former, and there 
is scope for treatment. 

The separation of franklinite from zinc-blende was one of the 
early problems solved by Wetherill Specular ore when occurring 
with magnetite, as in the Norwegian schists, involves a double 
separation, the magnetite being first removed by a weak field, and 
the hematite by an intense field. 

A great deal of ingenuity has been spent upon the construction 
of the machinery used in magnetic separation. In the case of 
magnetite, the preliminary rough dry process (Wenstróm or 
Groadal) is followed by either a dry or wet fine separation. The 
Edison separator is &n example of the dry process, and that of 
Gröndal ів extensively used in wet separation. In the case of 
feebly magnetic materials, e.7., monazite, the double separators of 


Wetheril, the Rapid Magnetting Machine Co., or Humbolt, are 
available. 


WIRELESS SECTION.—Àt а meeting of this Section of the 
Institution on March 16th, a paper by Mr. G. Stead, M. A., on the 
Effect of Electron Emission on the Temperature of the Filam»nt 
and Anode of a Therm'onic Valve, which was communicated by 
Prof. Sir J. J. Thomson, described experiments which were carri. d 
out in the Cavendish Laboratory in May, 1918, and which were 
undertaken on behalf of the Wireless Te'egraphy Department of 
H.M, Signal School, Portsmouth. The paper, which was published 
with the consent of the Admiralty, explained that the temperature 
at any point on a tungsten filament which was emitting electrons 
was altered by the passage of the emission current through the 
filament, and aleo on account of the latent heat of evaporation of 
the electrons, An account was given of some direct measure- 
ments, made with an optical pyrometer, of the distribution of 
temperature a'ong an emitting filament under various conditions, 
and it was found that when the negative end of the anode battery 
was connected to the negative end of the filament battery the dis- 
tribution of temperature along the filament became increasingly 
unsymmetrical as the emission current increased, the negative limb 
being hotter than the positive limb at a given distance from the 
lead. In the particular filament employed in the experiments it 
was estimated that the total electron current from the fi'ament 
increased by 35 per cent. when tho emission amounted to 11 per 
cent. of the current from the filament battery. An account was 
also given of some measurements of the temperature of an anode 
which was undergoing electron bombardment, showing the relation 
between the anode temperature and the number of watts dissipated 
by the anode per sq. cm. of surface. 


At the same meeting Dr. W. H. Eccles, vice president, and Miss 
W. A. Leyshon, B.Sc., presented a paper dealing with Sone 
Thermionic Tube Circuits for Relaying and Measuring,’ the firat 
part of which was concerned with some methods of measuring the 
voltage factor of a triode, and with circuits arranged for voltage 
amplification in which the full value of the voltaze factor could be 
utilised. In the orlinary method of using а trio le as а voltage 
amplifier, a high resistance was included in the anode circuit, 
and the variations in the p.d. across the resistance resulting 
from variations in the grid potential were utilised. The authors 
showed that a diode could replace the resistance or impedance in а 
voltage amplifier, with a resulting increase in the senaitiveness of 
of the latter. The second part of the paper dealt with some 
methods of detecting very light contact between two conductors ; 
and the third part described triode circuits in which very small 


movements of а conductor could be made evident. It was pointed 


out that the experiments recorded in the second and third parts of 
the paper might form the basis of relays which could be actuated 
by extremely feeble currents or slight movements of conductors ; 
the possibilities of the apparatus were many, and it might add 
appreciably to the ever-growing variety of uses to which the 
thermionic valve might be put. 

Barrow and District Association of Engineers. — А6 a meeting 
of the Association on March llth, Mr. T. A. Sedgwick, A.M.T.E.E., 
read a paper on " Electric Furnaces.” He said that the war was 
responsible for an enormous increase in the number and tonnage of 
electric furnaces in each of the countries affected. Previous to 
1914, the greater part of the alloys were imported, and when those 
supplies were interrupted, the steel manufacturera were compelled 
totake uptheir production. Atthe time of the armistice, their yearly 
output of alloys exceeded 10,000 tons, an output which met the 
whole country's requirements. It could be said that the numberof 
furnaces installed in this country was not less than 150 with an 
aggregate capacity of 120,000 kVA. 

Edinburgh Electrical Society.—At the Apprentices’ Night, held 
on March 11th, competitive papera were read by Messrs. Вее, 
Clunie, and Mercer, the respective subjects being Measuring 
Instrumenta," "Small Motors,” and Country-House Lighting." 


The papers were much appreciated, and the decision as to prizs. 


wil ba announced later. At the next meeting of the Society, to 


be held on March 25th, Mr. Leithead will give a lantern lecture on 
" Automatic Telephonea." 


Chelmsford Engineering Soclety.— On March 3rd, Mr. L. D. 
Hil read а paper ол "Direction and Peosition- Finding by 
Wireless.“ The author dealt with the history and principles 
of direction finding in detail, the lecture being fully illustrated by 
numerous lantern slides and a film showing a demonstration of 
position-finding from three land stations during an aeroplane 
flight from London to Brussels. Reference was made to the very 
important part played in the war by British direction-finding, 
which far surpassed the efforts of enemy countries. 

Institution of Railway Signal Engineers (inc.).—The next 
meeting will be held at the Mid!and Grand Hotel, St. Pancras, on 
March 23rd, when a paper by Mr. D. C. Gall, entitled Funda- 
mental Calculations of ас. Track Circuits will Ъз read and 
discussed, 

Manchester Wireless Society.—At а meeting, on February 
23rd, Mr. P. G. Thomason, late of the Royal Naval Reserve, 
lectured on Aerials.” .Afterexplaining the purposes of an aerial, aud 
describing the early designe of Hertz and those of Sir Oliver 
Lodge, and the long vertical wire of Marconi, the lecturer 
enumerated the types of aerial in use to-day. The directional 
effect of aeria’s was explained, and the types of aerials in use at 


the big wireless stations, such as Clifden, Poldhu, and Carnarvon, 
were described in that connection. 


Royal Artiilery lastitution.— Mr. H. F. Trewman, chief instructor 
in the electrical branch of the Ordnance Colleze, lectured, by the 
aid of diagrams and lantern slides, on Wireless Telephony, at 
the above-namel Institution, at Woolwich, on March 8th. 


OUR PERSONAL COLUMN, 


The Editors invite electrical engineers, whethsr connected with the 
technical or the commercial side of the profession and industry, 
also electrio tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


FoLHAM Borouzh Council Electricity and Lighting Committee 
recommends that the basic salary of Мв. N. A. CHESTERFIELD, 
chief clerk in the electricity department, be increased as from 
April 21st from £230 to £275 per annum, which, with the cost of 
living adjustments under the scale of the National Joiat Board, 
will temporarily increase his total remuneration to £476 per 
annum, 

Ma. F. G. NESBITT has been appointed by Carron Company 
as its representative for London and the Southern Counties 
for its electric cooking ғп 1 heating department, in succession to 
Mr. C. McKinlay, who has left its service. 

MR. W. J. GREEN, for 11 years manager at Weston-super-Mare 
for the Bristol Tram ways Co., who ia leaving, has been presented 
by the clerical staff with a silver-mounted umbrella, and by the 
traffic staff with a silver inkstand. | 

Messrs. William С. Yuille & Co, Ltd., of Glasgow, electric 
fittings suppliers, have appointed Mr. A. Musro (of the Edison 
Swan Electric Co., Ltd.) as manager. He will combine with the 
appointment the duties of the late Mr. Н. D. Anderson, director. 

We are informed that Mr. Walter Rutherford has resigned from 
the board and management of the English Electric Co., Ltd. Мв. 
P. J. Pynus. joint managing director, has been appointed managing 
director. ae 

Obituary. —MR. J. CaMERON.— The death has taken place, 9 E 
ave of 72 years, of Mr. John Cameron, of Bispham, near B A E 
pool, who, until the Blackpool Corporation took over the 5 a 
taking last vear, was manager and secretary of the Black pool 8 
Fleetwood Tramroad Co. | НЕР. 

Mr. W. E. DALGLEISH.—The many friends in the a 
England of Mr. W. E. D lgleish will regret to hear of ee 
on March 10th. He was employed for many years by the Ne i: 
plitan- Vickers Electrical Co., Ltd., and during the past eight ye p 
as one of the engineers on the erection staff attached to 
Newcastle on-Tyne district office, 
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NEW COMPANIES REGISTERED. 


Macqueen’s Standardised Aluminium Alloys, Ltd. 
(173,553).—Private company. Registered March 7th, Capital, £100 in 41 
shares. To acquire the manufacturing, utilising, exploiting, and selling rights 
in the United Kingdom or elsewhere of a process of standardising the alloys 
of aluminium invented by L. E. Macqucen, and known as  Macqucen's Stan- 
dardised Aluminium  Allovs." The first directors are: I.. E. Macqueen, 6, 
Arthur. Street, W.C. 2, consulting metallurgist and analyst permanent manag- 
ing director); L. A. Macqueen, 43. Munster Square, Regent Park, N. W. I, 
electrician, Registered office: 207, High Holborn, WI. C. I. 


Waterloo Tool Co., Ltd. (173,558).—Private company. 
Registered March 7th. Capital, £2,000 in £1 shares. To carry on the business 
of manufacturers of and dealers in tools and cutlery, cleetrical and mechanical 
engineers, clectriciitns, с. The subscribers (cach with one share) are: F. V 
Lippold, 11, The Grove, Wandsworth, S. W., electrical. engineer; УУ. A. S. 
Oxborow, 18-20, Temple Chambers, E. C., accountant. EF. V. Lippold signs as 
" director." Registered office: 21 and 23, York Road, Lambeth, 5.E. 


C. F. Elwell, Ltd. (173,566).—Private company. Regis- 
tered March 8th. Capital, 450,000 in £1 shares (40,000 K ordinary and 
10,000 "В ordinary), To adopt agreements with C. F. Elwell; to carry 
on the business referred to therein; to acquire the benefit of and turn to 
account inventions relating to radio telegraphy, telephony, and other means 
of intercommunication, and apparatus, instruments, and, appliances connected 
therewith, &c. The subscribers (each with one “SA” ordinary share) аге: 
B. IL. Н. Diddams, 117, Fortress Road, N. W. 5, clerk; A. E. Fournier, 24, 
Gosberton Road, S. W. 12, clerk. The directors are to number not less than 
two nor more than six. The Radio Communication Co., Ltd., and C. F, 
Elwell (or his representatives) may, so long as they respectively hold £5,000 
shares, nominate two directors each. The first directors are: J. H. Scrutton 
and E. Benyon (deemed to represent the said company) and C. F. Elwell and 
E. E. Mittell (deemed to represent the said C. F. Elwell). Registered office: 
12, Craven House, Kingsway, W.C. 2. 

R. G. Co., Ltd. (173,555).—Private company. Regis- 
tered March 7th. Capital, £125 in 6d. shares. To acquire and deal іп 
patents and inventions relating to electrical and mechanical engineering, &c., 
and to acquire the exclusive British, Colonial, and foreign patent rights in 
an invention relating to reversing? pears, for which provisional patent No. 
29,636 of 1920 has been granted to F. Newton and Newton Brothers (Derby), 
Ltd. The permanent directors are: C. A. Newton, Park Lane House, Little- 
over, Derby; F. Newton, 9, Keddleston Road, Derby; R. Newton, 36, Ash- 
bourne Road, Derby; Н, Newton, Mile Ash House, Duffield Road, Derby; 
Н. B. Roy, Darley Оспе, Belper Road, Derby. Secretary: C. A. Newton. 
Registered office; 21, Market Place, Derby. 


Marler & Co., Ltd. (173,489).—Private company. Re- 
gistered March 3rd. Capital, £7,000 in £l shares. To carry on the business 
of electrical, mechanical, and heating engineers and contractors, &c. The 
permanent directors are: W. S. Marler, Guyon, St. Julian's Avenue, Newport, 
Mon.: G. J. Fisher (chairman), Briarlea, Penygarn, Pontypool; C. D. 
Esnouf, Brookale, Pensisely Road, Llandaff; R. Fisher, Trouville, New Inn, 
Pontypool Road; R. Moore, Newport, Mon. Solicitor: Н. Saunders, Pontypool. 


Wye Lighting, Heating & Power Co., Ltd. (173,525).— 
Registered March 4th. Capital, £5,000 in £1 shares. To carry on the business 
indicated by the title. Minimum cash subscription £7. The first directors 
are: J. P. Sharples, 6, Upper Bridge Street, Wye, Kent; J. Long, 15, Church 
Street, Wye, Kent; S. D. F. Harwood, ‘ La Quinta," Wye, Rent. The 
two first-named are permanent, Qualification £100. Secretary: F. Flower. 
Registered office: 7, Bank Street, Ashford, Kent. 


Fogdens Electric Co., Ltd. (173,508).—Private company. 
Registered March 4th. Capital, £2.000 in £1 shares. To carry on the busi- 
ness of electricians, electrical, mechanical, sanitary. gas and water engineers, 
ironmongers, manufacturers of and dealers in automobiles, motor cars and 
bodies, &c. The first directors are: Mrs. Bertha Fogden (governing director), 
Prestatyn, The Cliffs, Southend; Miss Blanche Fogden, Prestatyn, The Cliffs, 
Southend. A. F. Wilson, Wynchmore, Crowstone Road South, Westcliff. 
Registered office: 93, The Broadway, Leigh-on-Sea. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Church Stretton Electric Supply Co., Ltd.—Charge on 
certain land and buildings at Crossways, Church Stretton, and Church 
Stretton Electric Lighting Order, 1916, rights, powers and privileges, &c., 
dated January 29th, 1921, to secure £1,550. Holder: Church Stretton 
Developments, Ltd. 


Ebonestos Insulators, Ltd.—Satisfaction in full on Janu- 
9 1921, of mortgage dated June 30th, 1920, securing company’s balance 
at bankers. 


Marston Billington, Ltd.—Debenture dated February 
19th, 1921, to secure £3,000, charged on the company's undertaking and pro- 
perty, present and future, including uncalled capital. Holder: F. G. W. 
Pearson, Highlands, Farnham Common, Bucks. 


Electrical Contracts & Maintenance Co., Ltd. (101,757).— 
Return dated December 31st, 1920. Capital, £5,000 in £l shares. All shares 
A up. £1,331 paid. £1,669 considered as paid. Mortgages and charges, 
nil, 


Dartmoor Electric SApply Co., Ltd.—Issue on February 


With, 1921, of £1,050 debentures, part of a series already registered. 


Colne Valley Electric Supply Co.. Ltd.—Satisfaction in 
full on February 12th, 1921, of debenture dated December 2nd, 1915, securing 
all moneys due or to become due. 


Northampton Electric Light & Power Co., Ltd.—Issue 
on February 12th of £1,000 and on February 23rd, 192], of 42,200 second 
debenture stock, parts of a serics already registered. 


Tredelect Dynamos, Ltd.—First and second mortgage 
debentures dated February 22nd, 192], to secure all moneys not exceeding 
£4000 each, which the mortyagees may pay under their guarantee to com- 
pany's bankers, charged on premises in Water. Lane, Richmond, and the com- 
рапу s undertaking and property, present and future, including uncalled capital. 
Holders : Sir Herbert H. Bartlett, 56. Victoria Street, Westminster; F. A. 
Minter, Old Trees, Parkside, Wimbledon; and others. 


C. H. Hare & Son, Ltd. (110,911).— Return dated Decem- 
ber 31st. 1920. Capital, £16,000 in #1 shares (8.000 preference and 8.000 ordi- 
nary). АП shares taken up. £8,002 paid. Er. 4% considered as paid. Mort- 
gages and charges, nil. 


Henry Bisseker, Ltd.—Particulars of £6,300 second de- 
bentures authorised January 27th, 1921, whole amount issued, charged on 


the sonans undertaking and property, present and future, including 
uncalled capital. | 


* 
Leatherhead & District Electricity Co., Ltd.—Particulars 
of £10.000 debentures authorised February 7th, 1921, present issue £9,150. 


charged on company's property, present and future, including uncalled 
Capital, subject to prior first mortgage dcbentures, 


CITY NOTES. 


The accounts for 1920 show a profit of 
W. T. Henley's £240,003. Deducting £46,975 for directors’ 
Telegraph Works aud auditors’ fees, debenture interest, and 
Co., Ltd. depreciation, and adding £141,633 brought 
forward, the total is £334,661. Income tax 
requires £45,524 ; reserve £18,432; loss on realisation of Govern- 
ment louns and trustee securities £35,681, less reserve, £5,607, 
plus 47.560 transferred to reserve against Government loans 
and trustee securities still held, making £13,166; preference 
dividend £9,000; interim: dividend on the ordinary shares 
420,000; pension funds 45, 000; final dividend on the ordinary 
shares of 28. per share, less tax, making 3s, for the year. 
requires £40,000; to be carried forward £183,538. Provision 
has been made in the accounts in respect of the liability for 
excess profits duty and corporation tax to the end of the 
year 1920, Henley’s Tyre & Rubber Co., Ltd., has had a 
successful year’s trading, and the progress of the company has 
necessitated an increase in the capital employed from £140,000 
to £200,000 The Tyre Co., following the practice of the parent 
company of purchasing against requirements only, has been 
fortunate in not holding any considerable stocks of rubber, 
and has consequently been able to take full advantage ot the 
fall in prices. Since the close of the year, an issue of £250,000 
ordinary share capital at 24s. per share has been made. The 
applications considerably exceeded the amount offered. In 
allotting the shares preference was given to applications from 
the existing ordinary and preference shareholders and deben- 
ture stockholders, all of whom received allotment in full. 


At the annual meeting, held in New- 
Newcastle and castle on the lith inst., Lieut.-Col. Е. R. 
District Electric Simpson, who presided, said that in view 
Lighting of the uncertainty of the outlook they had 
Co., Ltd. placed £16,000 to the general reserve. 
During the year capital expenditure had 
reached £23,065, necessary to meet the large increase in the 
demand for energy. A further £16,000 had been allowed for 
depreciation, making the amount written off up to date 
£105,500. Wages, salaries, coal, &c., showed an increase of 
£14,959, coal being the principal item. As to wages, rates of 
pay were nearly 170 per cent. above pre-war level. The total 
gross receipts for electrical energy supplied showed an increase 
of 436,937, or 33 per cent. over 1919, which was mainly due 
to a large increase in new consumers and extensions to 
existing installations. The net profit for the year was £11,104, 
making, with the amount brought forward from the previous 
vear, an available balance of £24,367. During the year a 
petition was lodged against the Newcastle Corporation Bill, 
which contained clauses conferring upon the Corporation 
powers to supply electrical energy to consumers near its 
tramways, and which would have affected the rights of the 
company. As a result of the petition the clauses referred to 
were deleted. It was resolved that a dividend at the rate 
of 5 per cent., less income tax, be paid for the year. 


At the meeting held last week, Mr. Fol- 
Para Electric lett Holt said that the situation in Para 
Railways and was adversely affected by the sudden and 
Lighting serious fall in the exchange value of the 
Co., Ltd. Brazilian milreis from the high figure of 
18d. to little more than half that figure. The 
important bearing thereof on their revenue had caused them to 
be very conservative in the allocation of their funds, and in 
the recommendation to reduce the dividend from 8 per cent. 
to 6 per cent. for 1920. The local gross receipts were slightly 
less than the year before, chietly owing to certain concessions 
made both for public and private lighting in connection with 
the debt settlement; during the latter part of the year traffic 
returns were less satisfactory, due to the state of the rubber 
market. The general condition of the rubber market, chiefly 
governed, of course, by the Eastern plantation rubber, was 
critical, and there was little doubt that the year 1921 would 
put the commercial endurance of Para and its hinterland to 
a severe test. The outlook in respect of the company's local 
earnings was not encouraging, and operating and other ex- 
peuditure had to be carefully watched. - 
Capital expenditure during 1920 £293,821. 
County of Revenue for 1920, after deducting expenses, 
London Electric &c., £914,253, plus £19,188 brought for- 
Supply Co., Ltd. ward Debenture interest. less tax. 
£53,751; written off preliminary expenses 
£8,972; to reserve for depreciation, renewals, &c., £50,000; 
to general reserve £62,500; 6 per cent, on preference shares, 
less tax: 8 per cent. for the year, less tax, on the ordinary; 
carried forward 418.595. The death is recorded of Mr. F. E. 
Savory, one of the original directors of the company. Sir 
Ernest Hiley resigned from the directorate in August last, 
and Sir Guy Granet in December, due to increasing pressure 
upon their time. Lord Gainford and Lieut.-Col. Sir Frederick 
Hall have been appointed to the board. The deputy chairman, 
Sir Harry Renwick, has been appointed chairman and manag- 
ing director. In order to comply with the requirements of 
the new Electricity (Supply) Act. 1919, application was made 
early last year to the Electricity Commissioners for their 
consent to the company proceeding with the erection of its 
proposed generating station at Barking, powers for which were 
obtained in 1913, The Commissioners decided to defer 
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this matter until after March 31st, 1921, by which date schemes 
have been invited by them covering the constitution of a 
Joint Electricity Authority for the London and Home Coun- 
ties Electricity District. An extraordinary yeneral meeting 
has been convened at the conclusion of the ordinary general 
ineeting for the purpose of considering, and, if thought fit, 
approving a Bill introduced by the company for the purpose 
ot facilitating the erection of the proposed generating station 
at Barking, in the event of the consent of the Electricity 
Commissioners being obtained. The applications received 
during the past year amounted to the equivalent of 5.678 kW, 
making the total at December 31st last 87,902 kW. Con- 
sumers have increased from 31.390 to 34,764. As to the asso- 
ciated companies, the South London Electric Supply Cor- 
poration, Ltd., has declared a final dividend on the ordinary 
shares at the rate of 9 per cent. per annum, making 7 per 
cent. for the year. The Bournemouth & Poole Electricity 
Supply Co., Ltd., has declared a final dividend on the ordinary 
shares at the rate of 9 per cent. per annum, making 7 per 
cent. for the year. The business of the Coatbridge and 
Airdrie Electric Supply Co., Ltd., continues to progress. 
Units generated and purchased, 66,926,800; total sold, 
49,553,223 (increase 7,005,551); used on works, 6,098,029; used 
in transmission and distribution, 11,275,548. Meeting held 
March 15. 
The report of the Allmaenna Svenska 
Allmaenna Elektriska A. B., of Vasteras, states that 
Svenska the directors experienced great difficulties 
Elektriska A.B. in planning the company’s activity during 
1930. In the first half of the year manu- 
facturing did not correspond by а long way to the great de- 
mand tor the company's products, while the new orders 
coming to hand at the end of the year. particularly from the 
Scandinavian markets, showed a large reduction. The present 
stock of orders was certainly satisfactory, but the company 
would be unable to avoid having to manufacture for stock to 
а large extent. The results of the year’s activity were pre- 
judicially affected by two strike months at the beginning of 
the year and by prices falling heavily. The directors were 
adopting strong measures to reduce the stocks and the work- 
ing expenses. 

'The department for electrical installations was satisfactorily 
occupied, although in this branch also the orders seemed 
to be decreasing. The sale departments in Sweden had been 
reorganised in order to bring down the high working expenses 
which were occasioned by the late period of high prosperity, 
and in connection with this matter the sale of installation 
materials had to the greatest possible extent been concen- 
trated at the company's central warehouse in Stockholm. 
Satisfactory results were being shown by the export trade, 
and the new markets to the westward were constantly being 
increased. À new subsidiary company was started in Belgium 
at the change of the year with a share capital of 500,000 kr. 
During the year negotiations were opened with the Soviet 
Government regarding a concession to carry on business in 
Russia, and the discussions were still proceeding. 

The activity at the ironworks departments was still further 
diminished on account of the inconsiderable demand. Mining 
operations were suspended during the vear after sufficient 
ore for treatment in the near future had been mined. The 
production of pig iron was being continued to a reduced 
extent; the new sheet rolling mill at Surahammar had been 
brought into operation, and was supplying transformer sheets 
of high quality for the company's needs. At the end of the 
year the number of persons employed at the company’s own 
offices and works was 6,963, as compared with 7,220 at the 
close of 1919. 

After having made provision for depreciation, interest 
charges on loans. and for taxation, the accounts show net 
profits of 4.018,000 kr., as contrasted with 8.019.000 kr. in 
1919 and 7,718,000 kr. in 1918. As mentioned in a previous 
issue, the dividend is at the rate of 6 per cent., as compared 
with 12 per cent. in 1919, leaving 337,000 kr. to be carried 
forward. The share capital now amounts to 108,500,000 kr., 
ав against 84,050,000 kr. in 1918. In addition the company's 
own loans amount to 10,000,000 kr., while the debt to the 
banks increased from 378,000 kr. in 1919 to 5,849,000 kr. last 
year. 


Presiding at the annual meeting. on 


Telegraph March 10th, the Earl of Selborne. K.G., 
Construction & Sid that on the debtor side of the balance 
Maintenance sheet the debts owing by the company 
Co., Ltd. and reserves for insurance and contingen- 


cies had increased һу no less than £436,843, 
as compared with the previous vear. and stood at the large 
figure of £1.882,550. On the asset side the item of stocks of 
stores, materials, &e., showed a corresponding increase of 
£532.199. and stood at £1,551,978. On the one side the figures 
were due to the company having received larve suins as in- 
atalments on account of contracts in course of being carried 
out. and on the other to the unusually heavy stocks of materials 
and cable forming part of those unfinished contracts. The 
profit and loss account showed a net profit, after providing for 
income tax. excess profits duty, and corporation tax, cf 
£110,187, which was about £14.000 less than last vear. It 
must be remembered that a year ago the prices of materials 
were on the upward grade, whereas now they were rapidly 
falling. and it was very difficult to maintain prices on a falling 
market. As instances he might mention that iron wire had 


fallen about £20 a ton, steel nearly £30 a ton, copper wire 
about 450, and jute yarn about 460 a ton. Those reductions 
had mostly taken place in the last few months of the year. 
The responsibility and anxiety of the management of such a 
business as theirs during a year like 1920 had been very great, 
and they had reason to be very grateful for the skill which 
had been shown. Before the close of the year they purchased 
the ex-German cable steamer Stephan from the Ministry 
of Shipping. They realised that the present was not a favour- 
able tune to buy a steamer, but they had certain contracts 
for which she was required, and there was no other course 
open to them. As showing the unprofitable nature of ship- 
owning at the present time, һе might give them the receipts 
and expenses of their three steamers last year. The Colonia 
brought in receipts amounting to £181,859, and her expenses 
were £182,626, a loss of £1,067. The Stephan brought in 
£166,904, against expenses amounting to £168,167, an excess of 
expenditure over receipts of £1,263. In the case of the 
Telcone the receipts were £49,794 and the expenses 445,940. 
a profit of 43.854. Those figures showed that in a year in 
which their ships had been fully employed. they had been 
unable even to earn their depreciation. It was obvious that 
operating expenses must come down or their ships would have 
to juin the ranks of the unemployed; they could not continue 
to contemplate a loss on every voyage they undertook. He 
hoped sincerely that this year they would get back to an 
economic basis in that regard. Out of the £110,187 profit for 
the year they proposed to pay the shareholders in dividends a 
total of £89,640; to add £20,000 to the reserve fund, and to 
increase the carry forward by £547. Before arriving at that 
profit they had had to provide for income tax, excess profits 
duty, corporation tax, and rates und taxes of their works, 
an amount of over £130,000, which was very much more than 
the shareholders received in dividends, and during the year 
they had paid over half a million sterling in wages and salaries. 
In that connection he would like to draw their attention 
to the great drag on industry caused by the rising rates. At 
their two works, owing to the rise in the assessments and 
the great increase in the rates, they would this year have to 
pay about £19.000 in that way, as compared with £2,600 in 
1900. When they took everything into consideration the re- 
sults of the past year were satisfactory. The country was 
passing through a time of most extraordinary difficulty. There 
was no royal road out of the economic position in which they 
found themselves. They could only emerge by rigid economy 
and by a lessening of taxation. What the world wanted was 
peace—an assurance of peace by the settlement of disputes 
among nations, and the consequent resumption of international 
trade. That alone would bring them a new era of prosperity. 


At the annual ordinary general meeting 
Metropolitan — held on March 8th, Mr. A. W. Tait, C.B.E. 
Electric Supply (chairman), said that the increase in re- 
Co., Ltd. venue for the year was satisfactory as the 
two previous years showed a slight de- 
crease. The output rose from 25,127,000 to 27,798,000 units. 
The removal of restrictions had had a beneficial effect upon 
the lighting load, and the number of new consumers connected 
represented an addition of 3,374 kW. The present trade 
depression necessarily had an adverse effect upon the sale of 
power, but the company was really well situated as there 
had been considerable industrial development in its western 
area of supply, leading to a number of new connections. It 
was hoped that the new plant at Willesden would be avail. 
able before the end of the year; this should enable the com- 
pany to effect considerable economies in generation and dis- 
tribution. It was necessary to raise £500,000 in order to carry 
out the programme of the company. Negotiations already 
had been opened in this direction, and it was thought that 
the investment would prove an attractive one, having regard 
to the sound position of the undertaking. The chairman 
thought that the next directors' report would be very satis- 
factory, as the peak of high prices had been passed. The 
report and accounts were adopted. 


The ordinary annual meeting of the 

Charing Cross, shareholders was held on March 10th. Mr. 
West End Wm. F. Fladgate, M.V.O. (chairman), who 
and City presided, said that the output had reached 
Electricit 144 millions of units in the West End and 
Supply Co., Ltd. over 20 millions in the City. Referring to 
the borrowing of £250,000 on 6} per cent. 

secured notes, the chairman said that it had been the practice 
of the company to depend on advances from its bankers, but 
owing to the contemplated large expenditure it was thought 
wiser to raise the necessary funds hv the issue of the notes. 
A large part of this amount (£160,000) had been spent upon 
works at Bow, but until December last the improvements 
were not benefiting the company, although it was hoped to 
realise a marked decrease in costs later in the present year. 
The speaker hoped that from £100,000 to £150,000 would 
suffice for the capital expenditure this year, but this would 
depend upon the cost of labour and materials. The directors 
were asking for increased borrowing powers to the extent of 
£250.00) for each undertaking—City and West End. These 
powers were required, ав the limit of the present powers had 
almost heen reached. The chairman spoke at some length upon 
the proposed Greater London electricity supply scheme. He 
stated that the supply companies had produced a scheme. in 
which the L.C.C. participated, and the engineering proposals 
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had been found satisfactory to both parties. For various 
reasons the preparation of a joint financial scheme was con- 
sidered undesirable, and separate schemes had been formu- 
lated. The report and accounts were adopted, and the resolu- 
tion empowering the board to borrow 45500,000 was passed 
unanimously. 
During the year 1920 the connections in- 
Newcastle-upon- creased by 25.203 h. p. to 341,940 h.p. The 
Tyne Electric profit was £392,043, against £248,194. After 
Supply Co., Ltd. deducting £30,000 for plant renewals and 
Improvements reserve, and adding £9,598 
brought forward, there is available £379,742, against £259,621. 
Debenture and loan interest require £57,914 and reserve for 
special depreciation and contingencies other than the equalisa- 
tion of dividends £25,000; dividends on the 7 per cent. cumu- 
lative preference shares and the 5 per cent. preference shares 
are paid, subject to income tax, and the total distribution on 
the ordinary shares is 8 per cent. for the year, subject to tax. 
There is to be carried forward £13,091. The expenditure on 
plant renewals and improvements during the year amounted 
to £44,911, which has been charged against reserve for plant 
renewals and improvements account. The unsettled conditions 
in trade, and the continued high labour costs have again 
adversely affected the trading for the year. The additional 
capital expenditure for the year has amounted to £475,459, 
and represents the completion of the remaining extensions at 
Carville and further extensions at Dunston power stations, and 
additions to the company’s distribution system generally. The 
extensions at Carville power station were completed during 
the year, and the new plant is now in commission. Negotia- 
tions with the North Eastern Railway Co. are proceeding in 
connection with the electrification of a portion of that com- 
pany's main line. The directors have been approached with 
the object of obtaining a contribution to the funds of the 
University Colleges of Newcastle-upon-lyne, and recommend 
to the shareholders that an amount of £1,000 be sanctioned, 
payable over two years. 
Meeting: March 22nd. 
Speaking at the annual meeting, Sir 
Oxford Electric Henry Mance said that 1920 was the first 
Co., Ltd. normal year they had had since the com- 
mencement of the war. The coal strike, 
and the extension of summer time to October were detrimental, 
but, notwithstanding this, their output had increased by 926 
per cent. The great advance in the rates of wages and the 
cost of coal and other commodities had necessitated their 
applying for an increase in the statutory charge; this had 
been granted, and was now in operation. With regard to 
legislation, it would be a long while before any material 
change could be made in the distribution of electric power 
throughout Oxfordshire or the neighbouring counties.  Ac- 
cording to the Times report, Sir Henry said that the further 
measure which would be under the consideration of Parlia- 
ment this session appeared to be an enabling Bill giving lend- 
ing and borrowing powers to various authorities, but he did 
not expect much assistance in the future in that direction. 
What they really wanted was willingness on the part of the 
Government to guarantee interest on any money advanced 
with the latter's approval for the purpose of cheapening and 
extending the production and distribution of electricity. If 
the Government would take that responsibility, which would 
cost them nothing, they would be rendering a real service 
to the industry throughout the country. 
In addressing the annual general meet- 
London Electric ing held in London last week, Sir George 
Wire Co. and H. Fisher-Smith, J. P., said that the final 
Smiths, Ltd. dividend of 64 per cent. (making 74 per 
cent. for the year) on the ordinary shares 
would leave £38,926 to be carried forward, or £10,512 more 
than in the previous year. Не described 1920 as one of the 
most difficult years for commerce ever known. The present 
lack of business was due to the almost entire absence of pur- 
chasing power. There was plenty of work to be done, but 
there was not sufficient money to pay for it. The time had 
arrived when the cost of production would have to be seriously 
reconsidered, and capital and labour would have to work 
together to that end in their mutual interest if we were to 
retain our great manufacturing position in the world. He 
believed that the present financial stringency was largely due 
to excessive taxation. It was difficult to forecast the future, 
but he was under the impression that we were nearing the 
bottom of the reductions in the values of raw material, and 
if prices could be stabilised buyers both at home and abroad 
would have confidence in placing orders, and in consequence 
a revival in trade would surely take place. The electrical 
Industry would be one of the first to revive, because a successful 
future would demand more and more the use of electricity. 
eir company was ready to meet the expansion when it 
came. 
Mr. A. N. Smith stated that the company had managed to 
make а record output during the past year at its Manchester 
factories. The completion of the new extensions was in sight. 


County of Durham Electrical Power Distribution Co.— 
Dividend of 19 per cent. for the year on the ordinary shares; 
carried forward .£1,975. 

Mirrlees Watson Co., Ltd.—Dividend for 1920, 10 per 
cent., and a bonus of 7} per cent., both less tax. 


British Insulated & Helsby Cables, Ltd.—Profit for 1920, 
after making provision for estimated liability for E.P.D. and 
corporation profits tax to date, is £340,713, plus £103,316 
brought forward, making a total of £444,029. From this 
are deducted: directors’ and debenture trustees’ fees and 
remuneration to works committee, £9,665; interest on first 
debenture stock, £22,500; interest on second debenture stock, 
£10,000; preference dividend, £30,000. There has been put 
to depreciation on buildings, plant, machinery, &c., £50,000; 
to reserve account, £50,000; and to first mortgage debenture 
stock redemption account, £5,000. The interim dividend on 
ordinary shares absorbed £37,500, and it is proposed to pay 
a further dividend of 64 per cent. on the ordinary shares at 
once, and a bonus of 5 per cent. on June 30th next, making 
with the interim dividend already paid a total of 15 per cent. 
for the year, absorbing a further £112,500. There is carried 
forward, after making provision for estimated liability for 
E.P.D. and corporation profits tax, a balance of £116,864. 
During the past year, both the Prescot and Helsby factories 
were again kept busy to their full capacity. On account of 
failing health, Dr. Е. К. Muspratt resigned his seat on the 
board. Mr. J. A. Smith has recently been elected a director. 


Electro-Bleach & By-products, Ltd.—The profit for 1920, 
after deducting repairs, standing charges, depreciation, in- 
come tax, debenture interest, bonus to employés, directors’ 
additional remuneration, and reserve for E.P.D. and corpora- 
tion profits tax, is £51,643, plus 44.277 brought forward. 
Preference dividend 123 per cent. for the year; ordinary divi- 
dend 25 per cent. for the year; carried forward £5,921. Sir 
H. Mackinder, M.P., and Mr. E. G. Cubitt, J.P., resigned 
their seats on the board during the year. Messrs. H. D. 


. Butchart, E. О. Glover, and A. W. Tangye, O.B.E., have 


been appointed directors. Mr. F. J. Dundas and Mr. James 
Swinburne retired in December, 1920, but at the request of 
the directors have rejoined the board. Meeting: March 23rd, 
at Manchester. 


Scarborough Electric Supply Co., Ltd.—New connections 
during 1920 equivalent of 16,438 lamps (80 watt), making 
161,141. New consumers 449. Units supplied 1,454,377, in- 
crease 396.670. After putting £4,000 to depreciation. and 
paying £755 bank interest. the profit is 42.370, plus 42.339 
other revenue, making the net profit £4,709, plus £6,683 
brought forward. Dividend to be paid at the maximum rate 
allowed under the Scarborough Electricity (Temporary In- 
crease of Charges) Order, 1918, namely. 21 per cent., leaving 
£9.149 to be carried forward. Mr. С. Alderson-Smith has 
retired from the chairmanship, and Mr. А. A. C. Swinton 
takes his place. The former remains as deputy chairman. 
Mr. G. L. Beeforth has retired. New directors are Messrs. 
R. Pawley, F. G. Holden, and Capt. W. H. L. Wordsworth. 


Brompton & Kensington Electricity Supply Co.. Ltd.— 
The revenue account for 1920 shows a credit balance of 
442.903. plus £1,230 brought forward: £1,000 interest on loan 
to the B. & K. Accessories Co., Titd., and £274 interest re- 
ceived and accrued, making a total of £45,406. After paving 
7 per cent. on the cumulative preference shares, £369 is 
written off investments, 49.655 is put to depreciation, £10,000 
to reserve, 19 per cent. for the year is paid on the ordinarv. 
£1,000 is put to directors’ additional remuneration, and 41.776 
is carried forward. The number of customers increased from 
7.389 to 7,806; lamps connected (35 watt) from 433.152 to 


472.936: gross receipts from £74,045 to £109.379: expenditure 


from £44,683 to £59.469: net receipts from £99,369 to 442.903; 
average price ner unit obtained, from 4.614. to 5.303d. Meet- 
ing: March 17th. 


Cambridge Electric Supply Co., Ltd.—Mr. R. F. Scott. 
presiding at the annual meeting. said that the net profit was 
£000 more than in 1919, and 42.000 more than 1918. ‘They 
had hardly recovered their pre-war position. They were pay- 
ing 46s. for coal, against 18s. 3d. or less a few years ago. 
and the coal now was not quite so satisfactory. The business 
was still expanding, and must do so. They would have to 
provide new machinery. and probably before the end of the 
year would have to raise £10,000 new capital. 


Globe Telegraph & Trust Co.. Ltd.—Quarterlv interim 
dividend of 5s. per share on the old and new ordinarv shares. 
free of tax; further 4s. 8d. per share, being interest at the 
rate of 10 per cent., free of tax. in respect of the instalments 
paid on the new ordinary shares. 


Western Telegraph Co., Ltd.—Second quarterlv interim 
dividend of 5s. per share. free of income tax, to holders of old 
shares Nos. 1 to 207,930 inclusive, being at the rate of 10 
per cenf. per annum. "The dividend of 4s. per share, free of 
income tax, on the new shares. in accordance with the terms 
of the issue is also announced. 


Direct Spanish Telegraph Co., Ltd.—Dividends of 10 per 
cent. per annum, less tax, on the preference shares, and 
6 per cent.. free of tax (making 10 per cent. for the year) 
on the ordinary. | 


Stock Exchange Notice.—<Application has been made to 
the Committee to appoint a special settling day inethe fol- 
lowing :— MF 

Midland Electric Corporation for Power Distribution.— 
280.000 ordinary shares of £1 each, fully paid, Nos. 1 to 
980,000. 
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Hastings & District Tramways Co., Ltd.—After paying 
74 per cent. on the preference shares and putting 43,000 
to depreciation, £1,U0U 15 to be carried forward. 

South Staffordshire Tramways Со. — After paying 4 per 
cent, on the preference shares, £668 is to be carried forward. 


STOCKS AND SHARES, 


luksbAY EVENING. 

STocE EXCHANGE markets have got into а much better state of 
mind. Members admit that they are puzzled to account for 
the change of front that has occurred in markets. The obvious 
explanation is that there is more buying than selling. The 
forced realisations apparently have ceased. Prices had to get 
down to levels at which they were tempting, but for the last 
24 months Stock Exchange men have been complaining that 
nobody had any money except for purely gilt-edged stocks. 
Nor can 1t be said that the present movement has апу sub- 
stantial backing of purchases behind it. It is almost as much 
sentimental as real, but the fact remains that the market out- 
look 1s more healthy, and this possibly has led to the greater 
hopefulness Which has arisen in regard to trade and industry 
generally. There 15 every hope of the Bank Rate coming down 
before the Budget is opened, and the Spring of the seasons is 
retlected in that of the markets. 

At the meeting of the London Electric Wire Company the 
other day, Sir G. Н. Fisher-Sinith expressed his belief that 
the electrical industry would be one of the first to revive. 
His impression is that we are near the bottom of the reduction 
in the values of raw material, and if (a big i£") prices could 
be stabilised, buyers both at home and abroad would have 
confidence in placing orders, and in consequence a revival in 
trade would surely take place. ‘This may be taken as a very 
fair sample of the optimism Which has sprung up in regard to 
trade. It certainly has its effect upon industrial shares. 
Edisons have recovered from 5з. Yd. to 1Us., and, althougu the 
other manufacturing issues are stil under a cloud, it 18 no 
longer so ditticult to sell them as it was even a fortnight ago. 
The report of the W. T. Henley 's Company makes a capital 
showing. The company repeats its 15 per cent. dividend paid 
for the last three years, and carries forward the substantial 
amount of £153,000, which is an increase of £42,000 over that 
of last year. It may be recalled that the present 15 per cent. 
dividend is equal to 3U per cent. on the capital as it stood 
before the latter was doubled in 1918. The report mentions 
that the holding in Henley’s Tire and Rubber Company is now 
£200,000, an increase of 460, 00 as compared with a year ago. 

City of London Electric ordinary have gone back to 248. td., 
but on the other hand, County ordinary are better at 74, and 
the preference hold their rise at 54. We have heard two or 
three inquiries lately as to whether the County Company is 
likely to follow the example of the City of London, and split 
its shares into the more easily negotiable denomination of £l. 
Charing Cross and Metropolitan. ordinary shares are both ex 
dividend, showing no particular change allowing for the 
deductions, which, however, have the effect of making the 
vields on the shares still more attractive than they were before. 
Westminsters continue a shade under £5. The Newcastle-on- 
Tyne CEU is а good one, but the ordinary shares reinain at 
lis. 6d. 

It may be of interest to remark, incidentally, that last week 
the electricians employed by one of the big London boroughs 
presented what amounted to an ultimatum to the Borough 
Council, stating that any re-adjustment of wages must be con- 
sidered only on a basic line of 150 per cent. increase over the 
wages paid just before the war broke out. In other words, 
the pre-war wage was multiplied by 23 to arrive at a starting 
point from which fresh adjustment of wages would alone be 
considered. 

The mses in Home Railway stocks are mostly contined to 
those in the steam division, where material improvements have 
occurred this month. Some of the stocks are 10 points higher 
than they were at the beginning of March. With them have 
advanced the prior-charge issues, and the pre-ordinary stocks 
ot the Metropolitan, the District, and the Central London com- 
panies have kept pace. Metropolitan 34 per cent. A' deben- 
ture stock has recovered to 55} and the 31 per cent. "B" 
debenture to 53. District prior-hen debenture at 58 and the 
6 per cent. debenture stock at 54 are both better. The three 
issues of Metropolitan 34 per cent. preferences have hardened 
to 43, while the 5 per cent. preference has risen to 61. There 
is à fair amount of cover-margin for the debenture stocks of all 
the eleetrie companies. The London Electric, the District, 
and the Central London securities have an additional protec- 
tion in a Common Fund agreement with three of the Under- 
Around [airways and the London General Omnibus Company, 
Which secures the prior charges of all, before the ordinary 
stocks of any receive their allotted share of the pooled 
receipts. „ The ordinary stocks of the electric companies are 
steady, without any particular feature declaring itself. Metro- 
politan is d up and Underground Electric £10 shares 4 higher, 
the latter movement replacing the logs of last week. 

The feature amongst cable issues is the manner in which 
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Marconi's have spurted. Towards the end of last week a buy- 
ing movement developed which hus lifted the price 3/16 to 
388. 9d., from Which it reacted to 1 7/8. Apparently there is 
something of a bear account in the market, tor the volume of 
buying has been coimpuaratively small. Marconi Marines have 
risen in sympathy to 258. 9d. Radio Corporation Common are 
better at os. dd., the preferred remaining about 108. 9d. The 
cable group itself is very quiet. Anglo-American deterred eased 
oll to 16, and United River Plate Telephones at 61 are } lower. 
Stock Exchange members regard. with curious interest a dozen 
or more of huge drums outside the Shorter's Court entrance 
to the markets. The drums bear Callender's lettering, and are 
suid to be awaiting practical use in the direction of further 
telephonic facilities for the Stuck Exchange. 

Babcock & Wilcox have risen to 23, an improvement of òs., 
the whole of the iron and steel market being decidedly better 
on the impression, mentioned above, that trade has reached its 
lowest curve, and that from now onwards the course of in- 
dustry should expand. Armaments are better for the ваше 


reason, there being quite material rises in. Vickers and certain 


others of this class. On the other hand, British. Aluminium 
ordinary are weak at 158. Ud., British Insulated have dropped 
to 3Us., and English Electrics to lls, 9d. Metropolitan-Vickers 
preference, despite the rise in Vickers shares, gave way to li. 
General Electrics are harder at 14, and Siemens improved to 
Ws. 6d. Telegraph Constructions at 20} are ex the recently 
paid dividend. Prices in the rubber share market are better, 
more in sympathy with other markets than for any intrinsic 


reason. Indeed, the price of rubber has dropped below ls. per 
lb. | 


SHARE LIST OF ELEOTRIOAL OOMPANIES, 


Home ELECTRICITY COMPANIES, 


Dividend Prioe 

^ — March 16, Yield 

1919. 1920. 1921, Rise or fall. p. o. 
Brompton Ordinary. «„ „„ 12 12 — £916 0 
Charing Cross Ordinary T өө 1 В a — 10 18 4 
do. do. do. 43 Pret. ee 43 44 84 = 8 8 8 
Chelsea.. ә T oe eo 4 6 | — 9 10 6 
Oity of London m "s ee 18 14 24/6 —8d 11 8 6 
lo. do. 6 per cent, Pref, ,„• б 6 17/5 — 6 17 8 
County of London .. - o 8 8 1i +b 10 6 6 
do. do. 6 percent. Pref, 6 6 84 — 16 6 
Kensington Ordinary T "T 17 9 4 == 11 6 0 
London Electrio  .. i. о 24 23 1 — 710 0 
do. до. 6 per cent. Pref... 6 6 xd — 10 18 2 
Metropolitan. е oe ee ee 6 7 xd ж 12 8 6 
do. a per cent. Pref, „ 44 44 21: = 8 16 8 
St, James’ and Pall Mall ee 12 12 - 10 0 0 
South London ee ee өө 6 = -— 9 310 
South Metropolitan Pre... 7 1 15/9 — 8 17 10 
Westminster Ordinary  .. ee 10 10 4i — 10 6 2 


TELEGRAVHS AND TELEPHONES, 
1918 1919 
6 6 


lo-Am, Tel. Pref. ee өө 8% -— 199 
ang do. Def, ee ee 83/6 13 16 = à 976 
Chile Telephone .. ce 8 6 54 — 4 16 6 8 
Cuba Bub. Ord. ee 0 0 ГҮ 1 1 =» *10 15 4 
Eastern Extension "T ee 10 10 15 =» 6 60 
Eastern Tel. Ord. .. ee «„ B 10 160 — 641 
Globe Tel. and T. Ord. ee T B 10 ltáxd — 6 8 0 

do. do. Pref. ce ee 6 6 txd + ё 6 18 4 
Great Northern Tel. ео „ 22 22 204 — 19 14 8 
Indo-European ee oe ео 13 10 80 =» 8 6 8 
Marconi ii $a өө eo 25 25 14 + ё — 
Oriental Telephone Ord. ve ee 10 12 95 — 8 9 1 
United R. Plate Tel. ee ee 8 8 tà ~ $ '61) 8 
West India and Panama „ 1/8 Nil v = Nil 
Western Telegraph.. “a ae 8 10 1 — '6 Б 0 

Номе Қал, 
1919 1920 
Central London Ord. Assented .. 4 4 483 — 40 
Metropolitan .. „% (we % h 14 21 +4 7 210 
до. District ee ee x uF 11 - i i 
Underground Electric Ordin i i + 
dó. do, “A” Qi Nil Nil 5 / = Nil 
do. do. Income ee 4 2 — 3 19 8 
Fokx iN Trams, &c. 
1918 1919 
Anglo-Arg. Trams, First Pref, .. Nil 64 28 ome 10 9 6 
do. do. Qnd Pref. ee Nil Nil Bb — Nil 

do. do. 5 % Deb. ee 6 5 Б „1 8 8 0 
Brazil Tractions  .. ES .. Ni Nil B +4 Nil 
British Columbia Elec. Rly. Рїсе 6 b 56 — 818 6 

do. do. Preferred b 64 +1 eg 14 0 

до. do. Deferred Ni 8 61 +1 *11 17 6 

O. do. Deb. oe 4 43 6 —1 7 11 8 
Mexico Trams 5 percent. Bonds. Ni Nil BY == Nil 
do. 6 рег cent. Bonds. Nil Nil ul — Nil 
Mexican Light Common . Nil Nil 1 — Nil 
do. Pref. ee ee Nil Nil 18 — Nil 
do. Ist Bonds oe oe Nil Nil 61 - 1à Nil 

MANUFACTUBING COMPANIES. 

Baboock & Wilooon „ 16 15 23 + { 16 6 4 

British Aluminium Ord, +e» „„ 10 10 15/9 -A BUMO 

British Insulated Ord. oe ee 124 15 14 — à 10 0 0 

Callenders e. e. we 25 15 le — 10 18 2 

Ў 69 Pref... f. 6h 8) 17/6 — 1871 

Castner-Kellnor .. of „ 20 17 Ji = 713 9 

Crompton Ord, Е V» ee 10 10 13,9 — 14 11 0 
Edison-Bwau T ea „ 10 10 10,- — à = 

do. do. 6 per cent. Deb, .. Б б 10 — 1 310 

Electric Construction "t ee 10 10 15/9 = 19 14 0 

English Electrie . ex "PEL 8 lif. — 1/6 14 11 0 

Do, Pref, „ a ЈЕ 6 13/6 — 8 17 10 

Gen. Elec. Pref. e ef cf 6 63 18/6 — 125 

do. Ord. - e ee 10 10 là + 2, 81010 

Henley „„ % 15 15 — 10 18 2 
do. 4) Pref., ee oe m 44 44 == 618 6 
India-Rubber.. Ми és ee 10 10 ү am m 
Met.-Vickere Pret, эө ve ry) VE 8 ] — 9 11 0 
Biemens Ord... ee эө ee 10 10 40.9 — ey 15 3 
Telegraph Con, e 7 > 20 20 J0} xd = »5 18 8 


* Dividends paid free of Income Тах, 
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THE INFLUENCE Or TRANSFORMER CONNECTIONS ON THIRD HARMONIC VOLTAGES , & CURRENTS. 


(C ontinued from page 302 Jj. 


E 


Table II is a summary of the conditions obtaining 
with different. connect ons of double wound transformers 
for three-phase servic . It has already been seen under 
the heading ‘of ori in' that third harmonics must 
occur in either the mugnetising current or the voltage 
of each phase, and it should now be borne in mind that 
as a power transformer is connected across: the supply 
voltage and not in series with the line the magnetising 
current will wherever possible take the: shape required 
by the particular connections and condition of service. 


In consequence of this, where it is not possible for the 


third harmonic component of the niugnetising currerit 
to cireulate in the primary it will be transferred to the 
secondary by magnetic induction if the secondary con- 
nection’ is such as to allow circulation of the third 
harmonic to take place. Я I 

When both primary and secondary БӨБ ТӨПЕ аге 
such as to allow the circulation of the third harmonic 
component of the magnetising current the component 


TABLE II — STATEMENT ON THE INFLUENCE OF THREE-PHASE TRANSFORMER CONNECTIONS. 


on THIRD HARMONICS. 


Third ha:monics in d»uble- wound, sinzla.phase, cor» aud shell- atyp’ transformers and in three. phase shell-type тап»: 
formers for three- ‘phase Ре Sine wave of applied voltage. . 


SR E 
F ok CURRENTS. 


5 np ow E 
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SINE SWE 
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In all these cases the third-harmonic component is less than it otherwise would be if — (а) The ‘circulating third- 
harmonic current flowed through a closed delta windiog only, or (b) The neutral point was isolated. 
al N means isolated neutral. N to G means trans forin-r primary neutral connected. to generator neutral.“ P means 
‘peaked wave.“ F T means flat top wavo.“ 


will split up and circulate round each winding in in— 
verse proportion to the impedance of the two windings. 

This is the-case whether the closed circuit is formed 
due to the inherent properties of the connection chosen, 
such as with the delta connection, or due to the con- 
ditions of service, such as the star connection: with a 
fourth wire either to the generator neutral on the pri- 
mary side or to the load on the secondary side. 

With reference to Table II the following remarks will 
make the whole question clear, and indicate the broad 
principles determining the existence of third harmonies 
in no-load currents, flux, and induced voltages. a 

1; Star | Star, both Neutrals [solauted,—As there are 
no fourth wires to provide a drain for the third har- 
monic component of the magnetising current, the flux 
and consequently the voltage. from line to ground must 
contain third harmonics which appear on both primary 
‘and secondary sides. The line voltages and the line 
currents are not affected ; the magnetising current is, 
of course, sine shaped. 

2, Star, Star. Primary and Generator Neutrals Con- 
nected Together, Secondary Neutral Isolated.—The 
connection between the transformer primary and gene- 


| By S. AUSTEN STIGANT, NE E. M. am. l. E. E. 


. . 


rator neutrals pe a "drainkor return, circuit for 
the. third haymonic.components of the magnetising cur- 
‘rents, so, that these currents in.the transformers will 
contain-third harmonics.: There will he no circulation 
xí magnetising.current-on the secondary:side on account 
of the insulated neutral point... The sine components 
of the no-load.currents do not flow through the: connec- 
tien between neutrals as they are already balanced in 
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the three phases. As the third harmonic currents must 
flow. through the lines and generator windings then, 
due to this additional impedance, the currents will be 
less than if they simply had to circulate round, say, а 
closed. delta secondary. only: | Consequently the m.m.f. 
per.phase:df the transformers is less than that required 
to.eliminate the third harmonic voltages to neutral; 
that is part of. the e.m.f,'s neutralising the third hag- 


` 


OLTAGES 


LOAD INE JA SE 
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Tra. 9—CurRVES ‘SHOWING 
PERCENTAGE THIRD HARMONIC 
CURRENT AND . VOLTAGE IN 
STAR/STAR CONNECTED BANKS 
ОЕ SINGLE-PHASE TRANSFORMERS 
“with FOURTH WIRE ON PRIM- 
ARY SIDE. 


Ws Е { 
manic: voltages. act across the transformers and part 
across the lines and generator windings. Therefore a 
portion of the original third harmonic voltage still 
appears between lines and ground on both primary and 
secondary sides, "while in addition a third harmonic 
component of the no-load current circulates in the 
primary windings and in the lines between transformer 
and generator. | 

Fig. 9 shows the EUM of iliis d harmonie cur- 
rent and voltage. -components occurring with this con- 
nection with different ratios of the inpedance of lines 
plus generator windings to transformer windings, and 
it. is. to. be noted that as this ratio approaches infinity 
(J. ., disconnected: neutrals) the current approaches zero 
and the voltage its maximunr value.“ | 

The flux wave, therefore, contains a small third fuss 
monie conmiponent corresponding. to the resultant third 
harmonic. voltage component, which ; latter appears 
in the voltage from line to ground: өп both primary 
and, secondary sides. The voltages between lines 
on. both: sides. of the transformer are sine shaped. 
The no-load. current flowing in the primary winding 
contains a third harmenic component smaller than that 
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Which normally occurs in accordance with the ratio of 
the external to internal impedance. The line current 
on the secondary side of the transformer remains sine 
shaped. 

J. Star/Star, Primary Neutral Isolated, Fourth 
Wire on the Secondary Side.—In this case the fourth 


wire on the secondary side operates exactly in the вате. 


way for the third harmonic components of the no-load 
current as does the fourth wire on the primary side 
in case (2). The factors governing the magnitude of the 
third harmonic current and voltage components are 
the same as given under the previous heading, so that 
with this connection а small third harmonic occurs in 
the flux wave corresponding to the resultant third har- 
monic voltage component from line to ground which 
appears on both the primary and secondary sides. A 
third harmonic component of the no-load current circu- 
lates in the transformer secondary windings and 
through the line wires and neutral connection. The 
no-load current in the primary side is sine shaped. 
All other functions are sine shaped as stated in Table I. 

4. Star, Tertiary Delta | Star, Primary and Secondary 
Neutrals both Isolated.—In this case the auxiliary 
tertiary delta provides a closed path for circulation of 
the third harmonic component of the no-load current 
во that the current in the star primary is sine shaped, 
and the third harmonic current appears in the tertiary 
delta only. The flux is a sine wave, and so also are all 
the voltages and line currents. 

5. Star; Delta, Primary Neutral Isolated. — The 
delta connected secondary provides a closed path, and 
allows circulation of the third harmonic component of 
the no-load current in a similar manner to the tertiary 
delta in case (4). On the primary side, therefore, the 
no-load current is sine shaped, and as the flux wave 
is also sine shaped, the remaining functions will have 
this same characteristic. 

6. Star / Delta, Primary and Generator Neutrals Con- 
nected Together.—In this case a closed path is provided 
on both primary and secondary sides for the circulation 
of the third harmonic component of the no-load current 
so that this component will split up, part circulating 
through each winding in inverse proportion to the im- 
pedance of the two circuits. On account of the addi- 
tional impedance introduced on the primary side by the 
lines and generator windings, the greater portion of 
the third harmonic component of the no-load current 
will circulate in the delta secondary, the remainder 
flowing through the primary windings, lines, and gene- 
rator windings. The flux wave will be sine shaped so 
that the voltages on both sides will be free from third 
harmonics. 


T. Star {Interconnected Star, Primary and Secondary 
Neutrals both [solated.—As there is no closed circuit 
on either primary or secondary sides which will allow 
the third harmonic component of the no-load current 
to circulate, a third harmonic component will be con- 
tained in the flux wave which on the primary star con- 
nected side will produce a third harmonic in the voltage 
wave from line to ground, though not appearing in the 
voltage between lines. On the secondary side the volt- 
age across the whole of the winding on each transformer 
if connected in series would also contain a third har- 
monic component, but by interconnecting the windings 
of the different transformers the third harmonic voltage 
components of the halves of the windings which are now 
in series, and electrically constitute each phase, oppose 
one another, and so cancel out. On the secondary side, 
therefore, neither third harmonic components of voltage 
from line to neutral nor of current exist. The secondary 
line voltage will also be sine shaped. It is to be noted, 
however, that should a connection be taken from the 
point where the half of the windings of one transformer 
is joined in series to the half of the windings of another 
transformer a third harmonic voltage component will 
be contained in the pressure from this point either to 
neutral or to the line. The no-load current flowing in 
the primary side and also the primary and secondary 
load currents will be sine shaped. 


— — — — — 


8. Star / Intereonnected Star, Primary Neutral ls- 
olated, Fourth п ire on Secondary Side. — It was shown 
under the previous heading that no third harmonic 
component of the voltage from line to neutral existed 
on the secondary side, and therefore the addition of a 
fourth wire on this side will not result in a circulation 
of third harmonic current component as there is no 
voltage component to maintain such a, flow. The con- 
ditions, therefore, will be exactly the same as with the 
previous connection. 

9. Delta/Star, Secondary Neutral [solated.—The 
conditions with this connection are identical with those 
obtaining for the star/delta under sub-heading (5), with 
the exception that the whole of the no-load current is 
supplied on the primary side as the third harmonic 
component circulates in the delta winding. All other 
functions are sine shaped. 

10. Deltu / Stur, Fourth Wire on Secondary Side.— 
From ine point of view of third harmonics this case is 
the reverse of that outlined under sub-heading (6). A 
closed path is similarly provided on both primary and 
secondary sides for the circulation of the third har- 
monic component of the no-load current, so that this 
component will be split up, part circulating through 
each winding in inverse proportion to the impedance 
of the two circuits. In this case additional impedance 


Fic. 10.—PaATHS or Tuniko HARMONIC Currents. 


is introduced on the secondary side by the fourth wire 
and the load, so that the greater portion of the third 
harmonic component of the no-load current will circu- 
late in the delta primary, the remainder flowing through 
the secondary windings, lines, and load. The flux wave 
will he sine shaped, so that the voltages on both sides 
will he free from third harmonies. 

11. Delta! Delta. -In this case the closed delta wind- 
ings on each side of the transformer offer a path of 
minimum impedance for the flow of the third harmonic 
component of the no-load current which will be split up. 
part circulating through each winding in inverse pro- 
portion to the impedance of the two circuits. "The flux 
wave will be sine shaped so that the voltages on both 
sides will be free from third harmonics. 

A note of warning should be struck against the ad- 
visability of joining together the generator and trans- 
former primary neutrals (either via earth or direct by 
a fourth wire) if the transformer primary is connected 
in. the interconnected star manner. If the neutrals are 
joined a third harmonic current inay flow in the fourth 
wire resultant from third harmonie voltages in the 
source of supply, and due to the splitting and inter- 
connection of the transformer primary windings, the 
third harmonic exciting ampere turns, and consequently 
the induced back e.m.f.'s in the halves of the windings 
on each linib of the transformer, neutralise each other, 
thereby providing a low impedance path (virtually а 
short circuit, so far as transformer reactance is con- 
cerned) for the flow of third harmonic currents. Such 
currents would only be limited in magnitude by the 
impedance of the generator winding and by the resist- 
ance of the connecting cables and transformer windings, 
and they would reach such large values in practice 88 
seriously to overload the transformer and generator 
windings. Fig. 10 shows the paths of the third har- 
monie currents, and in both sketches the opposition 
of third harmonic exciting ampere turns in the halves of 
the windings on each limb of the transformer will be 
Seen. 

The final conclusions arrived at under headings (1) 
to (10) of the tabular statement apply strictly to single- 
phase transformers of both shell and core types, and 
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to three-phase shell type transformers, as with each of 
these types of construction the magnetic circuit of each 
phase is complete in itself, and no interchange of m.m.f. 
and flux occurs between the phases. With three-phase 
core type transformers of the usual construction 
in which there are three limbs only, the case is somewhat 
different. With this type of transformer any third 
harmonic fluxes tending to flow would have the same 
instantaneous direction up or down each limb, and in 
order to preserve the magnetic balance of the core the 
third harmonic flux in each limb must find its return 
path outside the core through the oil (or air) and tank. 
Such a path is of very high reluctance, and consequently 
the third harmonics in the flux and induced voltage 
waves are very small. 


[The following are the equationsto curves reproduced : 


in our last issue: — 

F gs, 3 and 74.— im = 1°16 sin 0 — 0:635 sin 3 9 + 
0365sn 50 +... 

Fig. 5.—B = 3°36 sin 6 + 0:77 sin 3 ө + 0°19 
sin 5 +t... 


Fige. 5 and 7B.—B = 4:8 cos 0 + 83ccs 8 Ө + 1:36 


0850 t... 

An unfortunate error occurred in engraving the block 
for fig. 3, p. 301. Apparently in making the block a 
flaw appeared, and the engravers, in making it good, 
inaccurately touched in the rising part of the curve of 
magnetising current m, so that it crosses the zero axis 
30 deg. ahead of the induction B. As hysteresis effects 
are excluded in fig. 3, the magnetising current and in- 
duction waves are in phase, and should intersect on the 
axis, as correctly shown in the descending portion.] 


(To фе concluded.) 


A THIRD WEST RIDING (AIRE AND CALDER) 
ELECTRICITY SUPPLY SCHEME. 


CONSEQUENT upon the provisional delimitation of the above- 
n'"med district, two schemes have been submitted (опе by 
tis Leeds Corporation,* and the other by a Conference of 
West Riding Local Authorities!) for the improvement of the 
X. ting organisation for the supply of electricity in, and the 
funation of a Joint Electricity Authority for, the arca. 
Ceriain representations have, however, also been made by the 
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the area of supply granted to the company by the Yorkshire 
Electric Power Act, 1901, but does not include a large and 
important part of the company’s area. The company objects 
io the division of its area of supply on the grounds that it 
will restrict the operation of the company as one undertaking, 
will increase working costs, and will be disadvantageous to 
the users of electricity. Certain districts forming a small 
portion of the proposed district are outside the present area 
of supply of the Power Co., but it would be prepared to 
undertake the supply of electricity if required to do so in 
such districts. The company's area of supply extends into 
three proposed electricity districts as shown 1n the accompany- 
ing map, for each of which the Commissioners require schemes 
to be submitted. 

The company submits that no necessity can be shown for 
the establishment of a Joint Electricity Authority in the 
proposed district; the company was created by Act of Par- 
liament substantially for the purposes for which a Joint 
Electricity Authority would be established, and Section 12 


‘of the Electricity (Supply) Act, 1919, recognises the special 


position of the Power Co. by restricting the supply of elec- 
tricity by a Joint Electricity Authority in the Power Co.’s area. 

It is submitted that rapid development of supply can best 
be maintained by the utilisation of the existing organisations. 
The purchase by a Joint Electricity Authority of existing 
undertakings would result almost certainly in an immediate 
increase in the cost of electricity to the consumer, and would 
involve either financial assistance from the State or an obliga- 
tion on the ratepayers to defray losses out of the rates, which 
burden would largely fall on districts in which a supply of 
electricity from the company is now available without any 
risk to the ratepayers. The company has in the past found 
large sums of money, and is prepared to find such further 
capital as may be necessary; in view of the existence of the 
Power Co. the creation of a Joint Electricity Authority would 
involve uneconomical duplication and unnecessary expense. 

The delay already occasioned by the restrictions imposed 
prior and subsequent to the passing of the Electricity (Supply) 
Act, 1919, has created a serious position of affairs such that 
new and extended demands for power have been delayed. 
The company proposed, in 1918, to construct a capital power 
station at Ferrybridge, and in conjunction with the Mex- 
borough District Council, another station at Mexborough, but 
the company has not been permitted to proceed with either 
of these much-needed works pending the proposed inquiry 
(which is to be held at Leeds on April 15th next). Any 
further delay such as would be inseparable from the constitu- 
tion of a new body would result in a serious shortage of supply, 
which would cause uneconomical stations to be extended; 
manufacturers and others who require power immediately 
will be forced to install their own power plant, and the 
economy of capital and of working expenses which would 
have been obtained will be lost. 

In the company's area of supply there are 69 electricity 
undertakings, а large measure of unification has already been 
brought about. and the existence of an extensive system of 
mains makes further unification easy of attainment. Of the 
undertakings 24 are owned by Electrical 
Distribution of Yorkshire, Ltd., a com- 
pany working in conjunction with the 
Power Co., and of the 62 undertakings 
the company is supplying or has 
entered into an agreement with 40. 
Seven of the remainder have not com- 
menced to supply electricity, leaving 15 
of the working undertakings not yet 
associated with the company, but the 
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үе * STRic, company is willing in all these cases to 
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| эмит Ошто os aa, Р, j The agreements which the company 
Ообо С У л has made include agreements with the 
МЕ ee oe o Eee Corporations of Bradford, Rotherham, 
BE LANCASHIRE e€- VADE and Sheffield, for interchange of supply, 
и ES Ou c^ 5 Ка mutual assistance and the avoidance of 
1 „„ . Фомслатее A overlapping, and it is submitted that a 
„ ME KBOROUGH eU continuation of development on .these 
ra exe л Ге : N lines, subject to the control of the Com- 
/ Joe DE Алый а. missioners, will produce the best results. 
\ a 7 GRE SA os : In recent years there has been a grow- 
1 le as ing spirit of co-operation, апа the 
— a Y e Ў , 
м © * " М 8 2 

uite jm 1 m powers granted to the Commissioners 
i — give sufficient assurance that future 

P " `5 developments will not be obstructed. 
MEL ; lnc CE е The rapid growth of the company's 
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Wu ӨМ", ч £71,304; 1917, £146,272; and 1920, 

тылуы {| “мочу b £381,693. 


Fic. 1.—YorKSHIRE ELECTRIC Power Co.’s AREA OF SUPPLY 


AND PROPOSED ELECTRICITY DISTRICTS. 


Yorkshire Electric Power Co. in connection with the district. 
The Power Co. “s proposals, which are signed by Mr. W. B. 
Woodhouse. engineer and manager to the company, point out, 
inter alia, that the proposed district is almost wholly within 
J T QUAE el ee м УУ 
* Exec Rev., р. 95, Jan. 21st, 1920. 
t ELEC. Rev., p. 324, March llth, 1921. 


The company's area of supply in- 
cludes the Yorkshire coal field, which 
extends continuously from north to 
south across the boundary of the pro- 
posed district, and the company's extensive system of mains 
is available, not only for supply to collieries and all classes of 
users, but for taking power from those collieries which may 
have a surplus derived from waste heat. The company has 
alreadv entered into several arrangements of this nature, and 
in particular the company's Barugh power station utilises as 
fuel a large amount of surplus coke-oven gas, and an arrange- 
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ment has been entered into for a further large supply of gas 
fuel to this station which will result in a stll larger saving ol 
col. | 

In view of possible developments in the use of low-grade 
fuel the co-operation of the Power Co. with the colliery owners 
is likely to have an important effect in reducing the cost ot 
producing electricity in the future. It is subinitted that in 
such new developments a company undertaking will obtain 
the best results.: - z i 

The maintenance of the company’s rapid development and 
the provision of the further large capital sums required will 
depend largely on the continuance ot confidence on the part 
of investors that, subject to the proper performance of its 
statutory obligations, the company's security will not be dis- 
turbed by the granting of overlapping powers to any other 
body. If the Commissioners are of opinion that, although 
the present time is inopportune for the creation of a Joint 
Electricity Authority, a provision for the future purchase of 
the company's undertaking by a Joint Electricity Authority 
would be desirable, the company will be prepared to con- 
sider such a condition. It is urgently necessary to proceed 
with the construction of a power station at Ferrybridge with- 
out further delay. 

The company requests that the proposal submitted to the 
Corporations concerned in December, 1919, as set out below, 
be dealt. with by the Commissioners under Section 19 of the 
Electricity (Supply) Act, 1919: (а) The Corporations of Brad- 
ford, Halifax, Hudderstield, and J.eeds, and the Yorkshire 
Electric. Power Co., to enter into an agreement for co-opera- 
tive working of their generating stations, interchange of 
supply, and mutual assistance. — (b) Each of the parties to 
retain the ownership and management of their respective 
generating stations, and to generate energy for their own 
requirements and for the purposes of the Joint arrangement 
as required. from time to time. (c) Provision of further 
generating plant from time to time to be made by agreement 
between the parties, or failing agreement, the Commissioners 
to decide which party shall provide the plant required. The 
party making provision of generating plant may require the 
other parties to enter into agreements to take supply to an 
amount and for a period and on terms which will justify the 
expenditure incurred. (d) The parties to supply energy to 
one another on ternis which will encourage generation in the 
most economical manner. 

The. company requests that the restriction on the supply 
of electrivity for lighting: in districts where there are no autho- 
rised distributors, imposed by Section 48 of the Yorkshire 
Electric Power Act, 1901, be removed and, if considered neces- 
gary by the Commissioners, the company is prepared to assist 
in the formation of a joint committee representing authorised 
undertakers, local authorities, consumers of electricity, and 
other interests with the objects of: (a) Making recommenda— 
tions as to the co-ordination of the activities of various autho- 
rised undertakers; (b) taking into consideration the economical 
and efficient supply of electricity to meet the requirements ot 
the area and the existing provision made for that purpose ; 
and (c) acting in an advisory capacity to the Electricity Com- 
missioners and such authorised undertakers. 

If so desired, powers to be granted to any local authority in 
the company's area to give financial assistance in any form 
to the company, subject in each case to the approval of the 
Commissioners. It may be that some or all of these proposals 
are beyond the powers of the Electricity Commissioners. to 
grant, in which ease the Company requests the Commissioners 
to support an application. by the company to Parliament for 
the necessary. powers. 


THE TEMPERATURE LIMITS OF LARGE 
ALTERNATORS. 


Discussion AT LEEDS. 


MR. G. A. JUHLIN read his paper on the above subject, which 
was abstracted in our issues of February 4th and lith, to the 
members of the North MIDLAND CENTRE of the INSTITUTION 
OF BLECTRICAL ENGINES, at Leeds on February Sth. The 
chair was occupied by Mr. W. M. Selvey, Sheffield, who re- 
gretted that the chairman of the Centre (Mr. J. C. Jewell) was 
prevented from attending, and remarked that Mr. Juhlin was 
the principal electrical designer for the Metropolitan-Vickers 
Electrical Co., and spoke with authority, 

In opening the discussion. Mr. Sruvry said that if they 
had actually been vetting at the hottest spots temperatures 
approaching those which Mr. Juhlin Proposed to standardise 
then Mr. Juhlin was absolutely justified in bringing forward 
a plea for facing the music. He. the speaker, remembered 
the first really large power station in this country and what 
their experiences were. In those davs they were never able 
to catch up to their load, and he thought that, with very 
few exceptions, that was the state to-day and would be so for 
the next five years or longer. Althouch they hoped for wonder. 
ful things to be done under the new Electricity Act what 
little experience they had had af it so far did not suggest 


speed. The earlier experiences of electrical power were based 
on a load 1n Which diversity, as they knew it to-day, bad not 
proved ats full һепеп in ievelling up the load; one ot the 
items in the early specifications for turbines was а system 
of governing which would stand up to very wide fluctuations 
Without appreciable change of speed, particularly applied to 
keeping a constant voltage on load, which. was a very inaterial 
thing an those early days. That resulted in turbines being 
fitted with very sensitive forms o governors. ‘Lhe only way 
to weet the specification was that the over-load, or the load 
which could be given by the turbine, should be very large 
compared with ats normal rating, and the consequence was 
that their early turbines, particularly those which Messrs. 
arsons Were responsible for, could always give 20 ог perhaps 
100 per cent. overload, according to the conditions at the 
steam end; the generators that were driven by those machines 
were wound as they then thought in very geuerous and ample 
proportions. Judging by their thermometer tests their rotors 
and stators were remarkably cool; therefore, a machine which 
was intended to work at from 3,000 to 3.500 kW, because of 
those temperatures and because of the tremendous over-load 
capacity at the steam end, almost immediately.got rated up, 
not by desire, but because the load was always growing so 
fast that if there was any excuse to use it for higher rating 
it was so uséd. The consequence was that those machines had 
no sooner been put into service than their every-day load 


grew from 3,500 to 5,000 kW, which did not mean that they 


were always definitely and entirely run at 0,000 kW, but that 
there were many times when there was no other alternative. 
Then a great change came over the scene, and it was only 
just beginning to come into operation to-day; that was, run- 


ning machines at higher than what had been the standard 


speeds, and on the whole with extremely satisfactory results. 
The question of heat dissipation was something which was 
operating 1п a reverse direction on their economy of material; 
it was economical to adopt a higher speed if the heat losses of 
the machine were not different, and there were many reasons 
why they should use bigger machines running at 3,000 r.p.m. 
if they could have confidence in their insulation. As regarded 
the larger machines, Mr. Juhlin was showing them the way to 
an entirely inorganic mineral form of insulation, he was still 
proposing to use some organic binding material, but at any 
rate it Was an improvement. If they introduced any change 
in one direction nature always introduced a counter-change 
Which affected the value of what they were trying to do. A 
good insulator for electricity was, generally speaking, a good 


insulator for heat; therefore, by using a mineral or silicate 


form of insulation they adopted a type which tended to keep 
up the temperature of the metal which it enclosed, but if 
the insulation was not organic material and could stand high 
temperatures as mica did, then their old idea about tempera- 
ture had no foundation. That was a very difficult mental 
attitude to grasp. Obviously the heat insulating property of 
the insulation was entirely changed, a mere temperature rise 
on the outer surface was no longer a criterion, and they had 
to reconstruct their point of view. Therefore, they must now 
endeavour to get at the hottest spot and make that the 
standard, because that was the only thing which really 
mattered; if everything was pretty safe there, it must be 
safe elsewhere, and it only remained for them to attack 
the problem by a new method, that was, to embed some 
detector right at or near the hot spot. But Mr. Selvey had 
stil! some little doubt whether it was possible to do that 
without interfering in some way with the general solidity of 
the work in the generator asa Whole. One other point which 
was very material was the difference between .— 11,000 and 
6.000-volt machines, That was going to be quite a big question. 
Mr. Juhlin said that they must be prepared to run at still 
higher temperatures at 11,000 volts, because with pure mica 
insulation they had a bigger temperature gradient. If 
they had more insulation. they would have less room for 
copper; on the whole they tended to run at a higher density 
In that copper with higher losses. If that was so there might 
be a material difference of the order of from 5 to 10 per cent. 
in the output per lb. of fuel of 64000 and TL. volt machines, 
and there was an enormous temptation to use 11,000 volts 
so long as they could. 


Mr. Chrrpyr was much interested in Mr. Tuhlin's applica 
tion of the Miles Walker method of caleulating temperature 
rises. Не had tried. from time to time to make use of the 
method as described. in. Prof. Miles. Walker's book, but no 
doubt owing to the causes he had mentioned, and to vari 
tions m the tightness of packing of insulation. and matters 
of that character. he hyd never been able to get. satisfactory 
results. The method seemed to him to be one by which het 
spot points could be caleulated. not only in. turbo-ulternators. 
but in machines of all kinds. The stresses on the rotor of à 
turbo-generator in the case of short circuit, he took it, were 
just the same as those on the stator. Were there not methods 
of limiting: those stresses by the use of choker coils and appara- 
tus of that kind to cut down the short-cireuit current? 

Mr. Spurr considered. that the specifying of low tem- 
peratures could he assumed to be a method. of playing for 
safety. Authorities would specify for higher temperatures 
if thev felt they could rely on them. Mr. Juhlin's list af 
failures gave three mechanical and two electrical, but the best 
of his designs could be wrecked by careless assembling. Mr. 
Spurr had in mind large stators which were assembled on 
site, or handled on the railway. Although armature winders 


СС d Mt te a SY Л ST ДЬ АГ 


* 
= m — — 


га "о, сата о КӨК — + Ж аа 


Vol, 88, No. 2,260, MARCH 18, 1921.] 


~ 4 


were very careful, yet they were often expected to work and 
make a good job under very adverse conditions. He believed 
that some big machines had been wound recently under con- 
ditions Which made it impossible to expect anybody to work 
well, and i£ he was right In his surmise, one of those machines 
had failed because it was assembled under conditions under 
which it had no business to be, that was, exposed to weather 
and uncomfortable circumstances all round. In overcrowded 
shops things were thrown about anyhow, шеп were not 
careful enough, and it did not take very much bad handling 
of a coil to make it defective. Ile thought more help could 
be given to contractors Working in a station towards making 
sound jobs. Another thing that might cause a failure was 
the air filter. In the United. Stutes the blust-furnace people 
had taken to refrigerating the air after it had passed through 
the filter in order to dry 1t; cold air was usually dry ait, and 
he thought that before very long station engineers would 
have to rely on having a refrigerator plant under their 
charge. They would then be able to maintain the same 
temperature all the year round on their alternators, and they 
would not have machines ruimiug at а higher load in the 
winter and a lower load in the sumer. 
Mr. J. D. BaiLiE observed that nearly 2 yeurs ago at a 
colliery not far from Leeds they had used asbestos insulation 
on d.c. generators of 100 kW rating at 500 volts. Those 
machines were still in use. Were the high temperatures re- 
ferred to by Mr. Juhlin in his tests maintained. continuously 
over the long periods of time named? If so, he thought it 
would have been of interest if similar expernuuents had been 
carried out, but with the current applied. for twelve hours 
and cut off for twelve hours alternately over the whole period 
of the test—the object being to ascertain the еїесь of the 
alternate expansion. and contraction of the conductors which 
would result. The object of anchoring the end windings by 
wide metal rings was to provide à rigid support. Would not 
the tendency of those rings, however, with the windings sub- 
jected to the high temperatures contemplated, be to prevent 
their longitudinal expansion, and so to stress the windings 
agalnst the rings? A point 1n favour of the higher tempera- 
tures proposed, which did not appear to have been touched 
on so far, was that their effect would enable the diameter of 
the rotor to be reduced. That, in turn, would be favourable 
to the use of higher speeds of rotation by reducing the peri- 
pheral speed of the rotor. Ile believed there had been a ten- 


dency of late to run rotors.at higher peripheral speeds than’ 


desirable, up to something like 450 ft. per second.  Wet-air 
filters were not supposed to pass nioisture—but did. His firm 
made à practice of testing the air for moisture by a method 
Which seemed to be fairly satisfactory, Ніз personal feeling 
was very much in favour of closed-circuit air coolers which 
were, he believed, being adopted largely. There were many 
machines running in the country at 11,000 volts, for example, 
in the stations of the Shettield Corporation and the York- 
shire Electrical. Power Co., and the difficulties had been 
very slight indeed. Some 15 years ано they installed two 
1500-KW. turbo-alternators at L1,000. volts which were still 
running satisfactorily. Where the requirements were in favour 
of 11,000 volts, such, for example, as when the supply was 
for What might be termed local use. rather than for long- 
distance transmission when a step-up transformer would be 
used, there seemed to be no very sound objection to it as the 
Fenerating voltage. He was entirely in agreement with Mr. 
Juhlin in his advocacy of the ultimate temperature rather than 
the rise in temperature being specified. 

In replying to the discussion, Mr. G. II. JUHLIN pleaded 
that they should not shut their eyes to the conditions under 
үш. they had been operating their machines for a number 
ot Nears. The chairman had referred to the good old days 
When they had had machines as big as houses, and which 
lid stood overloads. Well, there were certain reasons, and 
they were now altogether out of the question. The machines 
11 5 not designed to stand those enormous overloads. In 
j ee a 
iment ace hi : | ү an UT wlr stators were nol 
operated S t. they were to-day, and the rotors 
Шоро m 105 0 T different conditions in so far that an 
mugnetising oud did not mean the enormous increase in 
loaded à P н on it meant to-day when they over- 
5 per ** | hen, machines were being designed for 
| t., CEU ation 2.5-In. air Laps were nothing out of 
je common. To-day they were running machines three times 
he size with less than ^ E machines three T 
1 e with less than half the gap. so they got a totally 


Шегерђ relationship between armature strength апа field’ 


„ү consequence that the capacity was there— 
есапѕе of the jd designed for it, but it just happened 
speeds: егер CODI а. They were running at much higher 
although eee the Windage losses were much higher. but 
distributed pur 91 heat losses were no smaller they were 
соавт. и | differently. Unfortunately it was not 
nothing hu possible to produce insulation consisting of 
paper, but „ they had to use a small amount of 
hey had found ‘that pecans that to the absolute minimum. 
e mica жайын Ei nnproved methods of manufacturing 
could get anvthi 1 and applying: it on the coils, they 
same space which; rom 33 (0,50 per cent: more wrap in the 
materia] um E LRL thev were squeezing out hinding 
small air Б | tha Possible, апа were also eliminating апу 
if the i lati at might be in existence. Consequently. 
nsulation swelled due to slight clearance in the 


THE ELECTRICAL REVIEW. 868 


slot it was still, as tight when it was swollen as when it 
was put in, so that they were approaching, he thought, very, 
much nearer the ideal condition in insulation. He did not pro- 
pose a higher limit for 11,000-volt machines; what he did 
want.to convey was that, in measuring surface temperatures, 
they would have with the same surtace temperature in two 
similar machines a much higher temperature in the 11,000 
than in the 6,000-volt machine. That was the crux. ot the 
whole position. If they designed their machines with em- 
bedded temperature detectors then they put the 6,000 and 
11,000-volt machines on the same basis. They were operating 
both of them on internal temperatures, and they knew they 
were not reaching higher temperatures in the one than in the 
other, a definite step forward. Experience had shown thaf 
rotors never suffered from short circuits, but stators on tbe 
other hand, in some cases did. Mr. Creedy’s suggestion of ing 
troducing choker coils had been applied quite extensively. Re, 
liability was the first and foremost question and always should 
be. If he (Mr. Jublin), as а representative of a manufacturer, 
could go to anyone in the country and вау: Our machines 
have not broken down for five years," he thought people, would 
flock to buy thera and they would then be able to command 
higher prices than anyone. That was what they were striving 
for. They were not striving to build cheap machinery, but, 
machinery which would do its service and do it well. Assems 
bling machinery on site was a point which was very often 
lost sight of. It certainly would belp manufacturers enor4 
mously if satisfactory facilities were given. on sites when. 
machines were being assembled. Winders were only buman, 
aud when they considered the enormous responsibilities that 
devolved upon them it was up to everyone to give proper facilis 
ties to them. His (Mr. Juhlin's) company had given up very. 
lurgely the use of the wet filter; it decreased the margin of 
safety. At the present time they had some 20 or 30, machines 
going through the works with closed-circuit air coolers, which, 
шшш any filter altogether, and did not. introduce апу. 
dust or dirt into the machine. With regard, to refrigeration, 
he had po doubt but that they would arrive at a time when 
the air would be cooled down below the atmospheric con- 
ditions, but how far off that time was he would not venture: 
to suy., j i Мк. ЖУ M C 
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THe London County Council's scheme for the réorganisation 
of electricity’ supply in and the establishment of a ‘Joint 
Electricity Authority for the above-named district has already 
been preliminarily outlined.* ‘The scheme itself, so far. ag its 
administrative and financial arrangements are concerned, is 
generally similar to the other schemes which have been; 
outlined in our pages. A committee consisting of Sir A. В. 
W. Kennedy and Mr. G. W. Partridge, appointed by nine of, 
the principal electricity supply companies within the area, 
Mr. J. H. Rider, appointed by the I. C. C., and Mr. C, H. 
Wordingham, by the Conference of Local Authorities Owning: 
Electricity Undertakings in Greater London, was formed in 
May, 1920, to prepare the technical part of the scheme, and 
has had the co-operation of Sir Philip Dawson with regard. 
to railway electrification and power demands therefor. What 
follows 1s an abstract of the report. | „ 

The area of supply. as provisionally determined by the 
Commissioners, contains approximately 1,700 sq. miles, with 
S4 separate electrical undertakers (omitting independent elec- 
tric railway and tramway systems) operating some 77 different 
power stations. The systems of generation comprise d.c., 
single-phase, two-phase, and three-phase a.c., generated and 
supplied to the consumers at a number of different pressures 
and frequencies. In certain outlying parts of the area no 
supplies at all are given at present. The aggregate maximum 
demands (excluding separate railway and tramway systems), 
have been as follows :— à 
Millions of Load Factor, | 


Үевг. | kW. I 
| Units. percent. 
1913-14 240,700 „ 4354 21.5 5 
1917-18 203,000 653 25.41 
1010-20 320.600 608 Eo LM 


During 1919-20 70 per cent. of the units were sold within 
the County of London, and the total amount of generating 
plant in the various power stations at midsummer. 1920, was 
as follows :— | б.а 

| kW. 


At work or available . eue ses s fabout) 000 
In course of erection, on order, or sanctioned (about) 250,000 


Total ... (about) 735,000 


The whole of the plant which is now in course of a 
on order. or sanctioned, is of the modern turbine type, E M 
of sizes varving from 5.000 te 10,000 kW. The 91 of кз 
new plant is about £1.500.000. The average actual wo 


* Erec. Rev., p. 169. Feb. 11th, 1921. 
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cost of generation. excluding rents, rates, management, and 
capital charges, has been as follows :— 


Works costs per 
Year. unit sold. 
1913-14 0.69 d. 
1917-18 0.99 d. 
1919-20 1.55 d. 


The average fuel consumption (so far as can be ascertained) 
expressed as B.th.u. per kWh generated, during the last 
recorded year, was 38,900 B.th.u. The lowest consump- 
tion was 27,000 and the highest 92.000 B. th. u. per unit. 
The above average figure corresponds to а consumption рег 
unit of about 3.7 Ib. of fuel, having а thermal value of 10.500 
B. th. u. per lb. Even before the war, the capital charges 
(including interest, sinking fund, depreciation, &c.) amounted, 
on the average, to no less than about д0 per cent. of the total 
rice charged to consumers, and this percentage is likely to 

still further increased. 

The growth of demand within the area over the last four or 
five years has been at the rate of about 15,000 kW per annum, 
but the total demand, by the time that any capital stations 
can be ready, will have increased from its 1919-20 amount 
of 320,600 to about 470,000 kW, and by 1931, the demand 
may have increased to about 600,000 kW. These figures are 
independent of the probable railway demand, which, if it 
were supplied from the general system. would add, according 
to the estimates of the railway companies themselves, about 
200,000 kW by 1931. If these figures be justified by events, 
the total demand ten vears hence will be about 800,000 kW. 

The average annual load factor has changed very little 
during the last ten years, in spite of the fact that the in- 
dustrial load, including heating, now takes up a much greater 
proportion of the total power than it did ten years ago. 
During the last two years the maximum load has increased 
by 27,000 kW, while the units sold have diminished by over 
45 millions. The committee made a detailed examination of 
what the possible diversity factor over the area of supply 
would be if all the principal undertakings were to be supplied 
from one single source. Even in this case (an impracticable 
one) the diversity factor would only amount to 1.07. That is 
to say, the sum of the maximum demands upon the various 
individual stations would only be 7 per cent. greater than 
the combined maximum demand upon a single station. Under 
апу actual conditions, therefore, with several generating 
stations at work, it would not appear large enough to inake 
any appreciable difference in cost of plant. Naturally, if 
tramway or railway loads (having perhaps а 40 per cent. 
annual load factor) were at the same time carried by the single 
station, its average load factor and, therefore, especially its 
economy in capital charges per unit. would be increased. 
Por the first stage of the scheme, the coinmittee recom- 

mends that the power stations in the whole area (apart from 
certain outlying stations and districts which have to be dealt 
with separately). should be divided into groups, within each 
of which generation would be continued in certain power 
stations (“ auxiliary power stations "). These stations would 
be linked together and would serve, for the time being, as 
bulk supply stations for the remaining power stations in the 
group, which would then cease altogether to be generating 
stations, and become sub-stations. The supply in bulk to 
the closed-down stations would be given through secondary 
high-pressure mains, the current being transformed to l.p. 
d.c. or a.c. for local distribution. The mains interconnecting 
the various stations of each group would work either at 
about 6,000 or 11,000 volts. 

The second stage of supply would commence when capital 
stations were ready for work; these stations should supply 
at 33.000 volts, and should be connected to points in the 
area (in most cases the sites of the now existing power sta- 
tions) where the e.h.p. would be stepped down to the secon- 
dary pressure, whatever that might be. When this condition 
had been reached, it would be possible economically to shut 
down more of the older power stations which had been kept 
at work. and to substitute for their generation the supply 
of. stepped-down current from the capital stations. | 
| е stage of the scheme max possibly be completed 
in 1925-20, or at the earliest date at which bulk supply can 
be given from the capital stations; the total fuel saved at 
that time. over the whole area dealt with. will be at th 
rate of about 500.000 tons per annum, ав compared sh the 
quantity which would have been consumed 1 the жыз 
бы had ve о of 1919 continued. с 

y providing e.h.p. interconnecti 

the different portions of the area sould be if s pud 
pletely separated at times of peak load, so th чой ауа 
of anv serious fail ae ad, so that the consequence 
| х failure of mains or plant would be localised ав 

much as possible, while at times of light load tl ili 
power stations in certain portions of the 1 jcht he lary 
Pun ps the supply taken entirely from the mico Ж 1 9 
urther minimise the effect of anv local b kd Moos 
proposed that each capit: ati dy. PEAN OND it 15 
two or more entirely 5 a шишти 
ах regards boilers, generators : 1 cee complete: n. steels 
switchgear. These азо ин would bs пише and 
conld he disconnected or connected „ NILUS. pee 

i аай "m. it equired. 
33 E of the scheme twa of 1 
special e FF situated for their 
enlarged, utilising the new pl prac ically reconstructed and 
plant which is at present going 


into them, and extended with further new plant. They would 
then serve as capital power stations. This work should be 
completed at any rate within about ten years from the forma- 
tion of the Joint Electricity Authority. It is probable that it 
may be desirable and economical to transfer certain plant (in 
large units) from stations which it is thought on the whole 
ought to be closed, to others which would be continued in 
operation for some time. 

There should be a control centre for each group of power 
stations, where an engineer-in-charge would be in telephonic 
(Immunication with all the power and sub-stations within 
the area of his group, and must have complete responsibility 
for the distribution of the load at different hours and on 
different days, between any stations in the area which were 
at work. This is necessary especially to ensure that the 
highest load factor should be given to the plant which could 
be most economically worked, while other plant or other 
stations were utilised at times of peak load. А central control 
for the whole of the area must further be able to prescribe 
the method of working as between the different groups. This 
system of control would have to come into effect as soon 
as the capital stations were at work. In each group control, 
and especially at the central control, it is desirable that there 
should be visual signalling arrangements which would tell 
the engineer-in-charge exactly what station or plant was 
working at any particular moment, and how the output was 
apportioned. 

Both the power stations and trunk mains should come 
under the control of the Joint, Electricity Authority when it 
is formed, whether the systems be purchased outright, or 
taken over in some other way. and it has also been assumed 
that the local distributing powers would reinain for some 
extended period entirely in the hands of the present under- 
takers. Arrangements might be made with some of the 
railway companies now owning power stations, or which 
might build power stations primarily for their own needs, 
to erect additional plant and to give a supply to the Joint 
Electricity Authority. 

The most advisable pressure of supply on the e.h.p. mains 
from the capital stations is 33,000 volts between conductors. 
Wherever possible, the system of laying 3-core armoured 
cables direct in the ground should be adopted, except, per- 
haps, in some of the outlying portions of the area where 
overhead conductors could advantageously be used; it may 
be advisable to use single-conductor cables in some cases where 
the 25-cycle system is employed. Considering the difficulty 
of laying and jointing mains in the Metropolitan area, of 
obtaining access in case of faults, as well as {һе possibility 
or necessity (in certain cases) of using a draw-in system, it 
is necessary that the number of cables and the pressure be- 
tween the conductors should be kept as low as is economically 
possible. Ң 

Energy at 43.000 volts would be transmitted from the capital 
stations to certain selected points їп the various portions of 
the area, at which it would be stepped down to 6,600 or 
11.000 volts, as the case might be, and paralleled with the 
supplies from the auxiliary power stations. Authorised dis- 
tributors would receive the supply at either 6,600 or 11.00 
volts in the form of 3-phase energy, and апу transformation 
bevond that, either to 9-phase alternating, to I. p. d.c., or to 
lp. a.c. for distribution purposes, would take place either 
at existing sub-stations or at existing power stations used 
afterwards as sub-stations. The energy supplied by the Joint 
Electricity Authority would be metered on the 6,600 or 11,000 
volt side at the sub-stations. The standard frequency for the 
area on the north side of the river Thames should be 50 cycles 
per second, but on the south side of the Thames, both 50 
and 25 cycles should be available, owing to the fact that. al 
the present time, a much greater proportion of the power 
and traction supply on the south side is given at 25 cycles 
than at 50 cycles. Interconnection between the two different 


+ 


frequencies, if it should be required, could һе carried out by 
suitable frequency changers installed in sub-stations or in 
power stations. Such frequency changers have been in use 
in the London area for a considerable number of years. and 
are to-day being manufactured up to sizes of 5.000 kW. 
During the development of the first stage of the scheme the 
erection. of four new capital generating stations would be 
commenced, three on the north side of the river Thames 
and one on the south side. The second stage of this scheme 
would begin as scon as these stations were at work. ‘Three 


of the sites are to the east of Blackwall Tunnel. and one is 


an up-river site. 

The creation of obligatory sinking funds, in many cases 
for comparatively short repavment periods, is likely seriously 
to affect the ability of the Joint Electricity Authority to sell 
electrical energy to railwav companies at a price as low 85 
such companies could produce it in their own stations. 1¢ 
probable extent of the railway load has already been men- 
tinned and its acauisition by the undertaking of the Joint 
Electricity Authority is of paramount importance, and this 
point should be impressed upon the Electricity Commissioners 
with a view to a reconsideration of the whole matter. 

The cables will be three-core. paper insulated, lead covered 
and armoured, and will generally be laid direct in the ground: 
in special eases unarmoured cables will he drawn into ducta. 
and the sizes used will be 0.15 and 0.95 sq. in. Tn certain 
outlving parts of the area overhead transmission may 
adopted. During the first stage it is proposed to shut dawn 
progressively 34 generating stations. and, by means of inter- 
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connecting cables, to supply such stations in bulk from the 
rdmaining stations. At the same time certain capital stations 
would be erected, and, as these became ready for work, the 
second stage would be reached. Twenty-six of the remaining 
generating stations would then be progressively shut down. 
Of the remaining 17 stations existing in the area, two would 
be reconstructed and considerably enlarged to act as capital 
stations, and seven would be permanently retained to act as 
auxiliary generating stations in conjunction with the new 
capital stations. The other eight, near the outskirts of the 
area, would have to be kept at work for a considerable period 
until it became commercially possible to extend the trans- 
mission mains to their neighbourhood. The installed capacities 
of the capital stations would vary, in the first instance, be- 
tween 70,000 and 200,000 kW, mostly in units of 25,000 kW. 
Several of the sites would permit of much larger stations 
if required. 

It is not proposed that any works should be constructed 
by t:e Minister of Transport, under Section 18 of the Elec- 
tricity (Supply) Act, 1919. 

It is proposed to leave the existing generating station 
(tramways) of the London County Council (Greenwich), and 
the existing generating stations (railways) of the Under- 
ground Railways (Lots Road), Metropolitan Railway Co. 
(Neasden), Great Western Railway Co. (Park Royal), London 
and South-Western Railway Co. (Wimbledon), and Tondon 
and North-Western Railway Co. (Stonebridge Park), to supply 
energy as heretofore to their respective systems. 

In most cases the plant at these stations is already fully 
loaded, and no good purpose would be served by incorporating 
it in the general system of supply; moreover, two of the 
stations, viz., Lots Road and Neasden, supply at a non- 
standard frequency of 334 cycles. Any railway system in 
the area, not already electritied, would be able to obtain its 
supply of energy from the new capital stations, while addi- 
tional supplies could be given from them to those railways 
already electrified. On the south side of the river Thames 
supplies at either 25 or 50 cvcles would be available, and on 
the north side a supply at 50 cycles. 

The estimated capital expenditure by the Joint Electricity 
Authority for the first stage of the scheme, ending 1925-26, 1: 
(a) Secondary transmission and interconnecting mains, in- 
cluding switchgear and transformers. 42.050.000; (b) pri- 
mary transmission mains from capital stations, including 
switchgear and step-down transformers, with buildings, 
£2,000,000; (c) capital stations (first portions of) (200,000 kW 
installed capacity), £8.000,000; and (d) interest on capital 
during construction (say), 41.000.000, the total being 
413.050.000. For both the first and second stages. ending 
1930-81, it is as follows: (a) 42.550.000; (b) 44.700.000: (c) 
875,000 kW installed capacity £22.000.000; and (d) 41.500.000. 
the grand total being £30,750.000. The above estimates are 
hased on present-day prices, but do not include the cost of 
the acquisition of existing generating stations or of existing 
interconnecting mains. 


THE HEATING OF BURIED CABLES. 


DISCUSSION AT JiIVERPOOL. 


THE N.P.L. report on the above research work, which was 
abstracted in our issue of December 31st last. was discussed 
before the Liverpool Sub-Centre of the NORTH-WESTERN CENTRE 
of the INSTITUTION OF ELECTRICAL ENGINEERS on February 7th. 
Mr. E. B. Wedmore introduced the report, and was followed 
hy Messrs. Melsom and Fawssett, and Dr. Marchant. who 
each in turn introduced his contribution to the research work. 

Mr. J. A. Morton opened the discussion, pointing out that 
the report left the information in such a form that it was not 
readily available for use by cable users, although it was 
useful to the manufacturer. They wanted tables or simple for- 
mule. Now the ground had been cleared in that preliminary 
report, the question was what next to do to bring about that 
desirable consummation. Dealing with paper cable, it would 
probably be necessary to obtain lengths of armoured cable 
built to the B.E.S.A. (July, 1919) standards (preferably all 
from one maker), a small, medium, and large size of each 
type. Temperature rises could be obtained in earth with a 
certain moisture content and depth, and corrections would 
he made to certain agreed standard x values of dielectric and 
soil, and tables built un like those prepared by Mr. Melsom 
for the T.E.E. Wiring Rules giving currents for, say. 60 deg. 
and 90 deg. F. temperature rises in the different types of 
armoured cable, laid direct. Possibly Mr. Melsom could arrive 
at multiplying constants for different thermal resistivities of 
dielectric апа soil, by which the standard figures in the table 
could be modified as required. Those experiments would also 
show how long the different {урек of cable took to reach their 
steady temperature. a point of some importance which was 
not sufficiently dealt with in the report. They should want 
some cooling curves also. for the rate of cooling would probably 
not he the same as the rate of heating. He also thought 
that they micht try the effect of laving from three to six 
three-core eables in the same trench at. sav. 6 in. centres, 
Which would enable constants to be obtained for multiplying 


the one-cable currents to provide for more than one cable in 
a trench. The consideration of dielectric heating at 20,000 
volts or over was not necessary, because different makers used 
different compounds for impregnating their cables, giving 
different electrostatic capacities and different dielectric power 
factors. With regard to e.h.p. cables, makers could draw up 
their own tables for safe currents in the copper, based on the 
committee's tables, but making their own allowance for 
dielectric heating in their own cables. The portion of the 
report dealing with bitumen cables was excellent, and very 
complete so far as single cables laid solid were concerned, and 
he did not think anything more needed to be done on those 
lines, but bitumen cables were largely used for mining work, 
for running down pit shafts, and he thought experiments 


. might be made on such armoured cables run vertically, say, 6 


in. from a wall, such as would be the case in a pit shaft, to find 
out what current could be carried for a 40 deg. F. rise, 
which was about all that could be allowed in that class of 
cable. It had been usual to take the ground temperature at 
60 deg. F., although it would. sometimes be rather higher 
in summer, but seeing that the heaviest loads were usually 
in the winter months when the temperature was lower than: 
normal, he thought 60 deg. F. would be a good figure to 
work upon. There was also the permissible maximum tem- 
perature rise to be allowed, and so far as paper cables up to 
11,000 volts were concerned, 90 deg. rise (from 60 deg. F. 
initial temperature) was quite all right, but one had to take 
account of the longitudinal expansion of conductors on the 
long lengths of cable as now made. Generally a 60 deg. F. 
rise was sufficient, because the expansion in а 220 yards length 
of copper with a 60 deg. F. rise was 44 in., which was quite 
enough to deal with if they were not going to use expansion 
joints. Of course, all the expansion did not occur at the 
end of the cable; if it did, 60 deg. F. would cause trouble. 
Large expansions distorted the lead, which was not elastic, 
and might cause trouble, in fact, it had caused trouble in 
certain cases. For cables built for, say, 20,000 volts and over, 
probably 60 deg. F. rise (i. e., a maximum working tempera- 
ture of 190 deg. F.) was sufficient, because above a tempera- 
ture of 190 deg. F. the dielectric losses tended to rise quickly, 
though possibly that might be got over by the cable makers 
in the near future. The great difference between the к values 
of the l.p. and h.p. cables brought into prominence for the 
first time the importance of the thermal resistivity of the 
dielectric. He did not think that they ever realised before the 
importance of that, and he did not see why the l.p. к values 
should not be brought more in line with those for h.p. cables. 
What about the k values of the jute servings over and under 
the armour? Nothing appeared to be said about those in 
the report. Apparently the effect of armouring was of little 
importance on the heating, though the figures related to 
cables in air, and showed that when the armour was removed 
the temperature rose slightly. He would have imagined that 
if the cable was buried in the earth the armour would act as 
a kigging. and they would get the opposite effect, but apart 
from that it did not follow that the dielectric round the con- 
ductor had a lagging effect. It had been found from experi- 
ments with bare cables in air that a braiding of cotton soaked 
in ozokerite tended to cool а small wire, while with a very 
large cable similar braiding acted as & lagging, and on some 
intermediate sizes the braiding had no effect at all one way 
or the other upon the carrying capacity of the wire; a little 
more light on that subject might be useful. The x value of 
the soil for general work in Great Britain might be taken as 
100 which meant that the soil contained about 124 per cent. 
moisture. A very dry soil might reduce the carrying capacity 
of cables by 25 per cent., and there were places in this country 
where that might be the case. Three-core cables with shaped 
conductors would carry about 3 per cent. more current than 
a similar cable with round conductors, and cables in ducta 
would carry less than armoured cables laid direct, the actual 
amount depending on the diameter of the cable in relation 
to the duct. It seemed that armoured cables buried in the 
earth had the advantage from every point of view. "The report 
said that there was no appreciable difference between the 
heating effect with alternating (50 periods) and direct currents, 
which was what they had always thought, but some little 
time ago Major Taylor, at Birmingham, discussed that ques- 
tion and caused rather a flutter in certain quarters. He ap- 
parently showed that the sheath loss of a.c. 3-core cable might 
be 50 per cent. of the ГЕ losses in the copper of an un- 
armoured cable, but he (Mr. Morton) did not think a true 
comparison had been made. Major Taylor should have taken 
230 amps. d.c. per core, i.e., in all three cores as in the a.c. 
test (instead of 400 amps. in one core). and he would have 
got а different result; one which would come nearer that of 
the committee; Major Taylor's conclusions seemed to be at 
variance with all previous work on the same subject. 

Mr. G. H. NisBETT said that the report contained far too 
many variables to be of any ready use to users of cable, 
although he appreciated the value of the research to the 
cable waker. One could not safely generalise, but to take 
an example: For a 33.000-V cable with a load of 167 
amperes per phase. the annual cost of the energy lost and 
the interest and depreciation added together approached a 
minimum figure for sizes between 0.1 and 0.95 sq. in. of 
copper: between those sizes the total annual charges did not 
vary very much, even with considerable variations in the 
price of copper and the cost of energy. That being so, a 
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supply engineer would: install the larger cable, and in that 
Way avoid all possible over-heating, and so. would. never need 
to bother his head about the figures 1n. фе puper.. except in 
cases Where a miscalculation had been made about the possible. 
load, Mr. Melsom suggested that the measurement of the 
resistance of the lead sheath would be, of considerable .use: in 
practice to ascertain the, temperature of u cable already. laid. 
but it would seem that Mr. Melsom was much too sanguine, 
and did not weigh up the difficulties to be met with. Mr. 
Melsom drew attention to the relative heating of h. pe and 
l.p. cables of the same copper section, and pointed out that a 
b.p. саре in air was the. cooler.of the,two. . The opinion thut 
when, the, gable was Jaid the difference. would disappear was 
probably, true, but attention should be drawn to the fact that 
the test wus not sufliciently long to produce heat saturation 
in both of the cables, as the curves Were approaching each 
other when the test was discontinued. „The object.of the cable-. 
insulating paper test was not very apparent, the temperature 
used being far above the limit that any cable maker would 
guarantes: his, cables to work at. ОТ mee ae Ж 
Mr. W. P. FULLER outlined seeming diserepancies in the 
application of some of the formula in practice, and: offered 
Suggestions for а; more accurate determination of those for- 
mul. lor instance, the thermal resistivity formula for 
d-core cables was the same as the. formula given by 
Russell for the capacity of. three. enres to thy lead. sheath, 
with tbe addition of the 4 * constant. Ihe formula. however, 
gave capacity figures which were too low by from. 20 to 30 por 
cent., and it seemed possible that, if the: єоггесё relationships 
between Ше size of conductor; &., and the thermal resistivity: 
were known, the 3-core figures and those. for single-conductor 
cables would more nearly harmonise.. A great deal of atten- 
tion had been paid to thermal resistivity, but.there was another 
thermal constant (the specific heat) of hich he saw no 
mention jn any paper. To show its effect, зп a 0.15 8. in. 
d-core, 20, G %-volt cable working at 200 umperes, sf the-current- 
were raised to 300, even UM none of the extra heat generated 
were vouducted away from the cable, it would take an hour 
and a quarter to raise the temperature of the cable 10 deg. F., 
although the final temperature of the cable from the authors" 
fig. © would be enormous; therefore, in estimating the over- 
load capabilities of a cable, the thermal capacity caine in mate- 
rally. The thermal capacity of the ground, in the case: of: 
buried cables, was as important as the resistivity."CHe did 
not believe а cable laid in the ground ever.reached a steady: 
temperature, as a matter of fact, all the curves in the report. 
were still rising. With cables in air, convection so arranged 
matters that heat was carried off as rapidly as it was generated, 
aud so a steady temperature was reached, but such was not 
the case with a cable buried in a fixed medium. It might 
be a good idea to give curves of temperature rise and time 


for dillerent. diameters of lead piping at different watts loss: 


per square centimetre of surface... One could then werk back 
and find the temperature of: the copper, by using the steady 
results obtained with the cables in air. The authors antiti- 
pated making experiments on cables with applied voltage, a 
different state of affairs to that of a cable carrying current 
alone. In the latter сазе the maximum temperature was next 
to the copper, but when voltage was applied, it was likely that 
the maximum temperature would. shift to the centre of the 
cable. | | . 

Mr. F. J. TrAGo suggested that co-ordination of the informa- 
tion might be obtained by a close study of the manufacture 
of the different classes of cable. Temperature rise was closely 
bound up with the intimacy of contact between the various 
dielectrics and the copper. and the inclusion of slight air 
filius caused banking of heut pressure, that was, greater 
difference of temperature between interior. and exterior. 

Mr. W. Полтұм thought the report did not give much 
definite guidance to cable users or manufacturers. The re- 
search, as so far conducted, had been mainly directed to the 
cables, but there was very considerable room for further. in- 
vestigation, not only regarding the nature of the ground m 
various places, but of the behaviour of the ground when 
occupied by warm cables. In many cases cables in continuous 
use would maintain. thes ground in average weather in a con- 
dition continuously different in its heat dissipating qualities 
from the normal. It seemed likely that a special piece of 
apparatus for ground tests would be more useful) than an 
ordinary cable; for example. a spherical unit containing a 
heater and means for taking continuous observations of ifs 
surface temperature, also # number of buried thermo-junctions 
or other convenient apparatus for taking the temperature at 
various distances from the heating unit, and some form of 
buried moisture indicator if such could be devised, would be 
verv useful adjuncts. The natnre of the contact of the 
cable with the ground was of considerable importance, and 
there seemed room for trials to be made with identical cables 
in identical earth, but with the earth in different degrees of 
contact with the cable. Also the eflect of slightly wetting 
the ground while Javing and before ramming down micht be 
determined, tests being taken after normal dryness had been 
reached: watering the ground during lavine with a solution 
wich as calcium chloride ти, in certain cases. wield profit- 
able results. With regard to determinations. of thermal re 
aistivity of the dielectric. was it not passible that the wide 
variation ip the results given was accounted for. not by actual 
differences of thermal resistivity. but bv differing degrees of 
intimacy of coutact between the paper and the copper and 


lead? It would appear desirable to investigate that factor by 
experiments on artificial test cables, in- which the copper aud 
lead .were replaced by mercury. | 
Messrs. WEDMORE, Fawssert, MELSOM, and Dr. MARCHANT 
replied хо the various .pomts. raised by the speakers, and 
expressed appreciation of the various suggestions put for- 
ward; which would be:reviewed im more detail when the 
full report of the discussion. was available. 
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- 11. GAS v. ELECTRICITY, — > 


Fön the auspices of the National Association’ of Supervising 
Electricians, a debate on the respective merits of gas und 
electricity’ was held at St. Bride’s Institute, Fleet Street, on 


March 9th; Mr. J. S. Highfield, M. LE. E., occupied the chair. 


Mr. F. W. Goobrrordl, of the Gas Light & Coke Co,, 


opened the case for gas, and said he was sorry to appear as 


the representative of an industry which, according to some 
of its critics, ought to have been dead. years ago. However, 
during his 18 years’ experience. of the industry he had come 
to the conclusion that after all there was room for both the 
gas and electrical industries in the Service of. civilisation. 
Kuch had its special field in which it was supreme, and the 
debatable ground was really very small. Iherefore, each 


should recognise the other's usefulness. There were three. 


fields of comparison for the two agents—illumination, mechani- 
cal energy, and heat. In the first of these three the physical 
limits of each had not yet been reached. There had been 
rapid improvement in electric lighting—gasfilled. lamps, &., 
but so there had been in gas lighting by the introduction of 
higher pressures; &. The physical limits in the other two 
directions were known, but the speaker asserted that there 
were more possibilities of Unprovement in tbe application of 
gas as only from 2 to 30 per cent. of the heat units were used 
in the present types of gas engines. The heat equivalent of 
the electrical unit could not be improved upon, as it was 
a definitely fixed quantity. The gas industry now had to 
conform to a thermal unit in supplying its commodity. This 
was the “therm " or 100.000 D.th.u., and it would ensure 
a proper heat value for gas supplied. Returning to the light- 
ing aspect, Mr. Goodenough said that many other factors, 
apart from efficiency, entered into the question. Renewals 
in. the case of gas, ie. mantles and burners, were much 
cheaper than the replacement of electrical lamps. On the 
other hand, electricity was economical on account of the ease 
of switching off and on. Electricity. was always more expen- 
sive than gas, but the efficiency was perhaps greater. Some 
housing authorities owning electrical undertakings appeared 
to think that electricity was the only satisfactory method of 
lighting, and had not consulered the wishes of the users. 
As a proof of the fact that users would not always choose 
electricity, the speaker cited an instance in which 1.300 
houses were erected for munition workers. These houses 
were wired for electricity and piped for gas. Upon а canvass 
being made among the prospective tenants, 1.259 were in 
favour of gas; only 11 required electricity, and, of these. five 
altered their minds. The chief reason for the choice ot gas 
was that a working-class woman wanted an illuminant which 
would take the chill off a гоор... 

As regarded power, a therm of gas would give from 10 

to 12 b. h. p., according to the size of the engine say, II b.h.p. 
—this was equivalent to about 10 units of electricity. Electric 
power had many incidental advantages, and even рак manu- 
facturers used electric motors in. their works for intermittent 
duties. Gas, however, proved best on regular loads. 
Tor all heating purposes. a vast field remained with pas. 
although electrical authorities still. put forward surprising 
claims for electric cooking.’ In this connection Mr. Good- 
enough quoted a letter written by Mr. Wright to the Eike 
TRICAL Review, in which young optimists of electrical siles 
departments were condemned for putting forward exaggerated 
claims for their apparatus, particularly with regard to elec- 
trical water heaters. A saving of meat was claimed for 
electrical cooking. these claims had been tested and found 
baseless—only moisture was retained, not nutrition. Some 
of the war-time National ‘Kitchens were permitted to use 
electricity, but a letter from the Director. stated that gas 
cooking had proved far more economical, and much further 
evidence could be given on this subject. & Blue Book issued 
by the Health of Munition Workers Committee endorsed 
the statements made bw the Director. Electric cooking was 
expensive both in initial and running costs. Electrical en- 
ulneers would do their cause more good if thev confined 
themselves to the many claims which they were able to 
substantiate ; Instead of this thev endeavoured to kill the 
nas Industry, which was the height of follv. There were 
many cases in which he would advise a consumer to use 
electricity; to others he would recommend mis. In conclusion. 
Mr. Goodenough hoped that his remarks would be taken in 
perfect: friendliness in order to get at the truth of thes 
matters, so that each agent could continue its, service iu its 
prover sphere. 

Мт. W. A. Girtorr.. XI. I. E. E., who bad had his remarks 
printed апа «гене amop« {һе audience, said that he 
pronased only to deal with the every-day use of electricity. 
s m the i ее would refer to a few of the salient 
avantages ol electric light. In any situation when an 
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artificial light was required, none could be as suitable as elec- 
tricity, and in certain cases only electricity could be employed, 
such as shop window cases, enclosed spaces as in explosive 
factories and coal mines, in submarines, cabins of airships, 
shops, strong rooms, and similar instances where cleanliness 
was necessary, pure air essential, and explosion or fire an im- 
possibility. o | ; 

It was well known that when electric light was installed 
the cost of decoration was reduced to à minimum. Further, 
ш new buildings lower ceilings were permissible, owing to 
the fact that electricity did not vitiate the -atmosphere or 
call for the necessity of improved systems of ventilation when 
employed in confined. spaces. From а convenience point of 
view no artificial iluminant could approach electricity. One 
could have control of any light, or group of lights, from 
several positions, and individual lamps could be extinguished 
or turned down. ` i 

For accurate matching of colours, steadiness of light, purity, 
sufety, convenience, definite results, and economy of opera- 
tion, electricity undoubtedly commanded the complete situa- 
tion. 

For power purposes it was an established fact that the 
transmission of power by electricity was supreme, from the 
little inotor in the domestic vacuum cleaner to the high- 
speed locomotive, or the minute dental motor to the enormous 
ventilation or pumping plants used for colliery work. The 
smallest or largest of motors could be started, slowed down, 
controlled, er stopped by the mere movement of a switch. 

For industrial and small business purposes, its uses were 
almost inconceivable. A butcher used а motor to make 
sausages, à grocer to grind collee, a works to drive machinery 
or lit articles weighing many tons and carry them to 
various positions and raise or lower them within a fraction 
of an inch. There were certain instances, especially in textile 
factories, where definite speeds were essential, owing to the 
possibility of the yarns breaking, if the machine was run 
at varying speeds, or intermittently. Electricity was em- 
ployed there because it was so definite und reliable, and 
further, the output was considerably increased by its use. 
In large engineering shops it was the practice to employ one 
motor per machine, because electricity offered the facility 
of convenience of starting and stopping, the machine was 
only running when it was actually working, belt drives were 
eliminated, and it was eeonomical. Upon the question of 
floor space alone it would pay in many instances to employ 
electricity; a 10-h.p. motor would occupy approximately 2 
sq. ft., a gas engine of similar power approximately 15 sq. ft., 
even when disregarding the cooling tanks. Electric motors 
could be installed in almost any position. 

The use of electricity for cooking was rapidly increasing 
because the users found it reliable, cleanly, economical, and 
definite in its results. During the last two or three years 
manufacturers of electrical cooking apparatus had introduced 
many improvements in the electric cooker; the open type boil- 
ing plate was doubtless the most important one so far as 
the used was concerned, it attained its full heat almost at 
ae performed its work quickly, the heat could be regulated, 

с. | 

Housewives who used electric cookers were thoroughly satis- 
fied with their behaviour, and would not use any other type 
of cooker. These views were identical with those of cooks 
who catered for upwards of 10,000 meals per day in the large 
electric kitchens. ^: . IW : 

Other advantages of electric cooking were: Cleanliness and 
absence of fumes; constant heating value, also the facility 
of reducing the heat to a definite degree, which was impossible 
with gas; reduced labour costs; less floor space required. 
owing to the fact that electrical apparatus could be installed 
in almost any position, and in some cases mounted on tables 
or one above the other; economy in food, i.e., less shrinkage of 
meat; saving on renewal of kitchen utensils, and low main- 
tenance costs. 

Mr. Gillott gave a statement of the comparative costs of 
electricity and gas for cooking in private or domestic house- 
holds. Over a period of 12 years many tests and comparisons 
had been made in all types of houses catering for from two 
to twenty persons, with an equally wide variation of the menu. 
and the comparative cost of fuel only, i.e., electricity or gas 
was ld. per unit or 9s. 6d. per 1,000 cu. ft., at a declared 
heat value of 500 B.th.u. per cu. ft. These were not labora- 
tory tests, but records of actual instances under normal 
working conditions. 

Room heating and water heating could be taken together 
for the purpose of the discussion. To use either gas or elec- 
tricity for long periods was not economical. It was better 
to use a coke boiler for heavy duties, and "top ир” by 
electricity. | 
y Supplementing his printed remarks, Mr. Gillott asked : 

Where is the dividing line between gas and electricity? ” 
He was glad that Mr. Goodenough allowed that lighting 
belonged to electricity. Local conditions always had a great 

aring upon any decision as between gas and electricity. 

e use of electricity in gas works was a fine testimonial 
to its efficiency. It was strange that gas engineers always 
expressed great indignation when electric cooking was dis- 
cussed. The electrice cooker of five уеагв ago was nothing 
like that of to-day, and the gas companies were basing their 
remarks on out-of-date figures. Electric cooking was becom- 
ing more and more popular. In Newcastle the number of 
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weals cooked electrically rose in a short period from 25 per 
week to 250,000 per day. Regarding costs, Mr. Gillott said 
that he used electricity in his home, while his neighbour 
used gas. In one year he (Mr. Gillott) used 8,000 B.O.T. 
units and four tons of coal, costing £382. In the same period 
his neiglibour's costs amounted to 460, and he always had a 
dirty house. A restaurant with which he was acquainted 
formerly catered for 1,500 persons per day at an annual cost 
of 4280. Electricity was substituted, and for £360 per year 
3.200 persons were now catered for. In connection with the 
National Kitchens, the speaker said that the standard fixed 
for the cooking of meals was that а maximum of 3 ewt. of 
coal or its equivalent might be used for 1,000 portions. It 
was found, from results obtained in 50 kitchens in the Metro- 
politan area, that for 1.000 portions the coal equivalent in 
the case of pas Was З ewt. 64 lb.; coal and steam, 2 ewt. 88 lb., 
and electricity 2 cwt. 28 lb. The speaker then exhibited a 
nuinber of lantern slides illustrating various applications of 
electricity. 

Mr. J. W. Brauchaur deplored the fact that the electrical 
industry fell far behind the gas industry in propaganda work 
and other things. The success of gas had been due, to a great 
extent, to the continual " urge '" and advertisement of its 
sales organisation. Courteous and competent men were 
always ready to serve the consumer; this presented a great 
object lesson to electrical engineers. "The business of electrical 
engineers was to " push electricity and let the public Judge. 
Mr. Beauchamp suspected there was something behind the 
continual desire of the gas people to institute these discussions. 
His opinion was that they were gradually leading up to an 
agreement of delimitation of the respective spheres of рав 
and electricity. There might be co-operation upon the gene- 
rating side, but there could be none in distribution. The 
dividing line, if there wus one, would be fixed by those who 
mattered—the public. He did not think the “ thermal effi- 
ciency " type of propaganda was very fruitful, but it might 
leave an impression upon those in authority—who had con- 
siderably increased since the war; therefore this type of 
propaganda should be scouted. | 

Mr. SELLEY said that in 18 years of his experience gas had 
only increased in use by 44 per cent., while in 17 years 
the use of electricity bad risen by 178 per cent. Under 
laboratory conditions the gas authorities could produce re- 
markuble figures, but applied to household conditions the 
position was different. The installation of one electrical ap- 
pliance led to the adoption of electricity wherever possible. 
Electric heating, because of its satisfactory performances, was 
causing great concern to the gas Industry; in fact electric 
heater manufacturers were muking fortunes.  (Laughter.) 
Electric radiators were remarkably efficient, although their 
first cost was often prohibitive. Mr. Selley spoke at: some 
length on the many other advantages of electricity. ; | 
Mrs. Cross said that, as a cook who: had used both methods, 
she found electric cookers very much easier to use, cleaner, 
and more economical. She did not get half so tired when 
cooking electrically, and the food tasted much micer.. In 
cooking 100 joints in several ovens she had found the average 
loss per joint to be only 8 per cent. 

Mr. W. №оввѕ referred to a chart prepared to give a just 
indication of the relation between various kinds of fuel heat- 
ing. With gas at ds. per 1,000 cu. ft., calorific value 450, 
used in a gas fire with 60 per cent. efficiency, the cost of 
100.000 B.th.u, was 9s. Electricity used at 100 per cent. 
etlicieney, and at 134. per unit, cost 3s. 6d. But apart from 
this there were many other considerations, such as annual 
charges, attendance, and cost of flues, which gave electricity 
a 33 per cent. advantage in cost. Е 

Мт. Mason rather objected to the use of lantern slides by 
Mr. Gillott. Mr. Beauchamp inferred that the discussion was 
arranged by gas interests; this was not so; the secretary 
of the Association had organised it. The first electricity supply 
stations had been worked by gas engineers, and it was a 
national disaster that they should ever have fallen into separate 
camps, as there was a lot of time wasted in recriminations. 
The speaker waxed facetious over Mr. Gillott’s description of 
an electrical day," and his parody evoked a great deal of 
laughter. He compared the two industries with the two great 
English-speaking nations, and said that in many ways elec- 
tricity was like the United States—standing for vital progress. 
Electricity had a great future before 1t—but so had gas. Some 
politicians were holding up to the people the ideal that elec- 
tricity was going to bring about а new heaven and earth; 
it was going to do nothing of the kind. As а policy the gas 
interests never said anything against the electrical industry, 
stated the speaker, amid much laughter, except, he was careful 
to add, when electrical engineers said something that wasn't 
true. MM e ME 
Mr. CARTER pointed out that the heat value of the B.O.T. 
unit was constant, and although the gas value was to be 
standardised, the thermal value would vary. Electrical ap- 
paratus would always give the same results—provided the 
voltage remained constant. The calorific value of gas de- 
pended on the fuel, and the consumer had to bear deficiencies. 
Electrical engineers had fuel trouble also, but their consumers 
did not have to stand this. 

Mr. C. Ховвѕ supported the last view. and he also stated 
that gas companies were supplving gas to about 500,000 h.p. 
of engines—a mere fraction of the electrical power in use. 
Electricity propaganda was only just commencing, but state- 
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ments of the gas authorities were often misleading, and should 
be watched. There was no dividing line between the two 
industries. 

Mr. G. D. Віко, speaking merely as a consumer, said that 
the cost of appliances told heavily against the electrical in- 
dustry, but their convenience kept down the balance from 
4 woman's point of view. The electrical industry had to 
contend against the appalling ignorance of electricity shown 
by the working classes. It was to be hoped that the increased 
output of electric appliances would cheapen them. 

Mr. GoODENOUGH, replying to one or two points raised, 
said he appreciated the courtesy shown to him, but protested 
against Mr. Gillott's statement that he (the speaker) had said 
that electric lighting held the field. Regarding the electric 
cooker, it seemed that Man never is but always to be blest.” 
Progress was still being made in gas cooking, and the speaker 
had seen electric cookers with gas hot plates for water heat- 
ing. The Newcastle restaurant mentioned by Mr. Gillott 
still used gas as well as electricity, probably to the extent of 
50 per cent. He remembered that an all- electric“ kitchen 
at Earl's Court some years ago used 250,000 cu. ft. of gas 
as well as coke. The danger of gas poisoning had been 
mentioned; statistics proved that the cases of gas poisoning 
were only one per annum per 2,000,000 gas users. Regarding 
the alleged constant efficiency of electrical apparatus, was there 
such a thing as varying voltage? or had he been misinformed ? 
He reminded the audience that the reduced quality of gas was 
the result of attention given to the extraction of benzol and 
toluol, which had practically won the war. 

Mr. HIGHFIELD thanked the speakers, and said the discussion 
had elicited many important facts. Both industries were 
partly controlled by the Government in their business, but 
he was envious of the gas people, who could evade the Govern- 
inent so easily. Both depended on the customer—and both 
got the better of him, although it was not always so, as 
witness the case of the Holborn street lighting some years 
ago. The chairman concluded by thanking the secretary (Mr. 


Revell) for the able way in which he had organised the 
meeting. 


NEW PATENTS APPLIED FOR, 1921. 
(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Messrs. SzgrrON-Jowzs, O'DxiL AND 
STEPHENS, Chartered Patent Agents, 285, High Holborn, London, W.C. 1. 


6,059. *' Telephone repeaters.“ Western Electric Co., Ltd. (Western Elec- 
tric Co., Inc.). February 23rd. 

6,248. “ Cover for electric light switch on motor-cycles." L. C. Hughes. 
February 24th. 

6.272. Apparatus for electrically welding flanges of metal rims or wheels. 
G. Giorgini. February 24th. 

6.278. Protective devices for alternating-current electric distribution sys- 
tems." British Thomson-Houston Co., Ltd. (H. Trencham), February 24th. 
0,279. *'* Electric distribution systems.“ British Thomson-Houston Co., Ltd. 
February 24th. 

6,285. “ Telephone instruments." S. A. Lazarus. February 24th. 

6.288. Winding devices for paving out and winding in electric conductors." 
N. D. G. Robertson and R. D. Stowell, February 24th. 

6.315. Lock for electric lifts." G. Newbury and H. F. Thomas. Febru- 
агу 24th. , 

6.126. “Automatic electric. cut-outs." O. Szaszovszky. February 24th. 
(Hungary, February 25th, 1920.) 

6,429. “ Tapes for insulating cores of multi-core electric cables.“ H. R. 
Williams. February 24th. 

6.3.5. Lightning conductors." J. S. Borrington and F. Westwood and H. 
D. Westwood and S. C. Westwood. February 24th. 

6,355. Commutator brushes." J. 5. Borrington. February 25th. 

6,370. ''Inverted voice current transmission.“ Western Electric Co., Ltd. 
February 24th. 

6,381. “ Electric lamps for motor vehicles.“ C. I I. Manufacturing Co., 
I. Id., and E. A. Watson. February 25th. 

6,384. '* Rotors for electric generators.“ G. A. Juhlin and J. A. Kuyser and 
Metropolitan-Vickers Electrical Co., Ltd. February 25th. 

6.390. Feeding electric arc lamps for projection purposes." R. S. Wright. 
February 25th. 

6,396. Application of electric distance switches to locks in doors." Y. 
Remirto, February 25th. 

6.407. © Magneto-electric machines.“ H. W. H. Warren and A. P. Young. 
February 25th. 

6.442. “ Electric cables." Johnson & Phillips and D. A. 5. Porteous. Feb- 
ruary 25th. 

6.443. '* Mounting dynamo capable of acting as starting device in automo- 
biles." E. Buggati. February 25th. 

6.445. "" Rectification of electric alternating currents," S. А. Pollock. Feb- 
ruary 25th. 

6.451. » Electric hand lamps.“ J. Davison. February 25th. 

6.461. “ Labels for telephone transmitters," S. F. Smith. February 26th. 

6,4609, „ Electric ventilating apparatus,” A. Charles. February. 25th. 

n. 152. Electrolytic device for increasing specd of ships." E. Duteil, Feb- 
ruars 25th. (France, March 16th, 120.) 

6.473. '' Roller brackets for commutator, &c., contacts of motor vehicles.” 
F. W. Gowland. February 25th. 

6.470. “ Electric heaters." British Brass Fittings, Ltd., and H. B. Butler. 
Februacy 25th. 

6,483. “ Watertight electric light fittings." J. Scott and J. Scott. Ltd, 
February 25th. 

6.484. Commutators for motor-car engines, &c." V. Franklin. February 
' Q6th. : 
6.494. “ Electric manicure and chiropody machine," F. W. Flote and V. 
С. R. Pollex. February 26th. 

G. 1 . Adaptor for converting acetylene lamps into electric lamps." W. Т, 
Harrington. February 26th, 

6.7, „ Blectrical instruments ® M. R. Field. February 26th. 

6.5013. Electric webbing.” Metropolitan-Viekers Electrical Co., Ltd. Feb. 
tuarv 26th. (United. States, March 23rd. 1:204 

6.517. Electrical liquid heaters," Festa Akt.-Ges. February 26th. (Swit- 
тегі, Septomber 3rd, 1920.) 

6.519. Magnetos;" Soc. Duten, Doublet et Cie. February 26th. (France, 
February 25th, 1:020.) 

6^9n, “Electric cut-outs." J. Н. Silley and H. J. D. Thompson. Febru- 
ary Stith. 

6,5323, * Electric transformers." W. Parry. February 26th. 


6.528. Apparatus for registering telephone calls." E. H. Kinnard. Feb- 
ruary 26th. 

6,540. Electric signal for railways." I. Sanchez. February 26th. 

6.548. “ Electric switches" J. B. Tucker. February 28th. 

6,901. '' Spark-plug and magneto tester." C. E. Hall and W. H. Norris. 
February 28th. 

6.568. Emergency switch-gear in electric installations.“ J. T. Wright. 
February 28th. 

6,575. Terminal for sparking-plugs." A. Ford. February 28th. 

6,585. Electric heat radiator." 5. B. Tax. February 28th. 

6.586. Combined electric call bell and automatic fire- alarm.“ P. W. 
Jones and J. Scott, Ltd. February 28th. 

6,590. ** Automatic, &c., telephone systems." W. Aitken, February 28th. 

6.594. Arc lamps." C. Beck and C. J. Beck. February 28th. 

6,595. ©“ Electric furnaces." A. Imberv. February 28th. 

6.596. Production of high-tension discharges and high-frequency oscilla- 
tions.“ W. H. Wilson. February 28th. 

6.598. Production of high-tension discharges and high-frequency oscilla- 
tions.“ W. II. Wilson. February 28th. | 

6.619. Electrieally-heated soklering-irons," M. Clark and Clark's Neo 
Electric Devices, Ltd. February 28th. | 

6,041. “ Thermionic cathodes and manufacture thereof.” Western Electric 
Co., Ltd. (Western Electric Co., Inc.). February 28th. 

6.653. Applying X-rays, &c." E. Je W. Watkinson, February 28th. 

6,654. '' Controllers for alternating«urrent induction motors.“ j. Anderson 
and G. Ellison. February 28th. 1 x 

6,655. Electric storage batteries." Chloride Electrical Storage Co., Ltd. 
(D. Ford) and B. Ford. February 28th. | А 

6.657. Apparatus for compounding  direct«urrent motors. Akt.-Ges 
Brown, Boveri et Cie. February With. (Switzerland, March 19th, 1920.) 

6,671. Electric switches." C. Hyland. February 28th. — 

6.712. ‘Electric light lamp sets for motor-cycles and side cars.“ J. F. 
Smith. March Ist. 

6.713. Electric lanterns." J. Eaton and Efandem Co., Ltd. March Ist. 

6.720. Electric circuit-breakers." B. Thomas and E. Thomas. March Ist. 

6.736. * Electric fuses and holders for same." J. J. J. M. Kluijtmans. 
March Ist. 

6,733 Electric switches.“ C. А. Damey. March Ist. 

6.739. Holder for incandescent electric lamps." A. M. Brown. March Ist. 

6.756. Electric-motor installations.“ Spencer & Co., Ltd., and M. W. 
Clarke. March Ist. 

6,759. Electric accumulators.” Chloride Electrical Storage Co., Lid. 
(B. Ford) and B. Ford. March Ist. | 

6.769. '' Insulation of electric cables." C. J. Beaver and E. A. Claremont. 
March Ist. 


PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


1919. 

19,370. “ Electric battery lamps," Nurnberges &  Sackier warenfavrik 
vorm. Geb Bing, Akt.-Ges, August llth, 1916. (Germany, October 10th, 1916.) 
19,393. Electric protective arrangements,"  Akt.-Ges. Brown, Boveri et 
Cie. August 6th, 1919. (Switzerland, August 18th.) (130,993.) 

20.960. Telephone exchange systems.” Western Electric Co., Ltd., and 
G. Deakin. July 28th, 1920. (158, 592.) 

21,485, '' Electric water-heaters.“ Filbar Electric Heater, Ltd., and C. 
Kratt. September 6th, 1919. (158.595.) А 1 
24.246. Electric heating apparatus." Automatic Telephone Manufacturing 
Co., Ltd., and C. H. Archer. October 4th, 1919. (158,604.) 

26.777. Sparking plugs of internal-combustion engines.” J. Jones. Octo- 
ber 3lst, 1919. (158.615.) 

27.255. Elastic fluid turbines.” British Thomson-Houston Co., Ltd. 
(General Electric Co.). November 5th, 1919. (158,630.)) " 

27,398. Protective devices for electric apparatus." British Thomson- 
Houston Co. (General Electric Co.). November 6th, 1919. (15,640.) 

27.57. Magneto-electric machines.” R. B. North and A. M. Allen. 
November 7th, 1919. (158,652.) | КОМУ, 
27,462. “Electric cable connectors, particularly for use with car-lighting 
dvnamos and the like." C. A. Miller, F. J. Miller and E. A. Sanders. No- 
vember 7th, 1919. (158,654. | . 
27.464. жоЛ. lamps е motors and other vehicles." C. A. Miller, F. 
J. Miller and E. A. Sanders. November 7th, 1919. (158,655.) х 
27.498. '' Electric lamp signalling systems." H. Hawkins, F. J. Hawkins, 
and T. Johnson. November 7th, 1919. (198,005) 

27.606. “Electrical testing apparatus.” A. T. Scorey and Brella Manu- 
facturing Co., Ltd. November 7th, 1919. (158,673.) 
27,811. Electrical insulators.” G. V. Twiss. 
158,689. | 
ү еви “Electric battery plate pasting machines." А. White (U.S. Light 
and Heat Corporation). November llth, 1919. (158,701.) | 

27,90. ** Wireless telegraph receiving systems." W. J. Picken and J. G. 
obb. November llth, 1919. (158,707. А 
SON ""lhermionic or oscillation abend S. R. Mullard. — November 
lach, 1919. (158.720.) | | "c 

28.325. Electric. ignition apparatus for internal-combustion engines. *. 
C. F. Jensen and M. J. E. Tilney. November 14th, 1919. (158,721.) 

28,599. *' Electric transformers. and the like.” British Thomson-Houston 
o., Ltd. (General Electric Co.). November 18th. 1919. (158 7 30.) 

28,72. "Primary electric batteries.“ B. F. S. Baden-Powell. November 
20th, 1919. (158.733.) „ 

28.856. '' Protective. devices for alternating current clectric distribution s$s- 
tems.“ British Thomson-Houston Co., Ltd., and H. K. Trechman. Novem- 
ber 20th, 1919. (158,736.) 1 

29.492. *“ Grinding and other machines having magnetic work-holders.“ W. 
Arter. December 28th, 1916. (135, 856.) | " 

30285. *'' Protective casing or sheath for sparking-plugs when not in use. 
J. E. Goodwin. December 4th, 1919.  (15N,700.) J 

30,356. '' Magneto-electric machines.“ British Thomson-Houston Co., Ltd., 
and A. P. Young. December 4th, 1919. (158,761.) : 4 

30,48R. “© Electro-magnetic wave reception apparatus." J. Robinson an 
H. I.. Crowther. December Sth, 1919. (158,762) 

31.059. * Electrical. switches." А, P. Lundberg, G. C. Lundberg, P. А. 
Lundberg, and G. Pegg. December 11th, 1919. (158,771.) 


November 10th, 1919. 


1920. 


307. *' Electric lamp holler.” S. W. Hamlyn. January 5th, 1920. (158.787 \ 
302. '* Means for driving dynamos."' T. Davies. January Gh, 1920. 
(158.7 88.) 

A10. „ Electric cables," H. Lucas and F. Jenkins. February 7th, 1920. 
158.796.) : 
| 10.666. ** Devices for protecting telephone, telegraph, and the like instru- 
ments against lightning or excessive electric potentials." A. E. Beattie. 
April 16th, 1920. (158, 8O04,) DS 
13,0687, "' Apparatus for extracting fuses or links on electric circuits. A. 
E. Wilson and Callender's Cable & Construction Co., Ltd. May И, 1920. 
(58, SO.) 

GW, Thermally-actuated electric switch." P. W. Baker. August 23rd, 
1920. 158.812.) 

19, 4% . Receiving arrangements for the electric detection of fair-ways for 
ships" Siemens & Halske Akt.-Ges. September 18th, 1918. (147.564.) 

26,576. „ Dinamo-electric machines.” AL E. White (U.S. Light and Heat 


Corporation) © November Hth, 1919. (Divided application on 27,938/19) 
458,821.) 
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PUBLIC SERVICE CONTROL. 


As we have had occasion lately to refer to the public 
control of public services operated by companies, it may 
Lc of interest to consider bricHy the svstem as practised 
in the United States, where the great majority of the 
electricity supply and tramway undertakings are in pri- 
vate hands. 


es 


The plan usually adopted is to appoint a 
Public Service? or ^* Public Utilities ". Commission 
consisting ак a rule of three or five members, to regulate 
the services of the particular State concerned ; the Com- 
missioners are salaried officials, and are armed by the 
State Legislature with the powers necessary for the per- 
formance of their duties. While some States have pos- 
sessed such Commissions for over 20 vears—created 
originally to deal with railway matters-—others have 
followed their example only within recent years, and 
some appear to have taken no steps in this direction, The 
duties, as well as the powers, of the Commissions vary 
widely ; ѕоше have control only over railways, others deal 
with all kinds of publie 


& € 


utilities,“ prominent amongst 
which, of course, is electricity supply. The Commissions 
investigate the Income and expenditure of the companies 
operating under their supervision, and regulate the scale 
of profits, as well as the relations between the suppliers 
and consumers. A few examples taken from the /Лес- 
trical World will serve to illustrate their methods: — 

' Urging the need for co-operation between central-station 
companies and their patrons in small communities, the 
Montana Public Service Commission, instend of granting jn- 
creased rates to the Eastern. Montana Light & Power Com- 
pany at Wibaux, recommended the establishinent of dusk-to- 
dawn Instead of twenty-four-hour service.” 

Here the Commission exereised control over the opera- 
tion of the supply undertaking. | | 

* The Public Service Conmmissiom of Pennsylvania: ordered 
the Eqstern. Pennsylvania Light, Heat & Power Company to 
desist from the practice of requiring deposits to cover the costs 
of making service connections, holding that electric lighting 
and power companies are not justified in demanding that a 
prospective consumer supply capital for the labour and ima- 
terial required. to make such a connection, and that they are 
sufficiently protected by the right accorded then, to require а 
deposit front the customer to secure payment for electrical 
energy delivered. "О 

This instance will be of special interest to the аррат- 
ently large number of British communities from which 
complaints of excessive service charges emanate. The 
same applies even more. forcibly to the following 
example :— | 

In passing upon a ney. rule of the New Jersey Publie Ser- 
vice Electric Company requiruig the cost of service connections 
to be borne by. the customer, the New Jersey Board of Public 
Utility Commissioners refused a change in the rule as to the 
former free limit and also held that where charges are per- 
missible they should not be fixed sums but based on actual cost 
of materials and labour." | 

This case bears а close resemblance to a number that 
have been brought to our notice in this country, 

"OX provision in a franchise requiring an electric company 
to furnish electricity for lighting city buildings free of charge 
should be eliminated, the North Dakota Board. of Railroad 
Commissioners has declared, since the expense of such service 
should be borne by all citizens benefiting therefrom and not 
entirely by the consumers of electrical energy. 

It will be noticed that the Railroad Comunisstoners are 
mentioned in the foregoing example; it often happened 
that the Connnissioners were appointed in the first ain- 
stance to deal with railway and tramway affairs. and 
that their powers. were later extended >to cover other 
publie services. The Conumissioners rightly veto an at- 
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tempt to levy tribute from a supply company, clearly 
seeing that the charge must be passed on to the consumer. 

The Georgia Railroad Commission . . . found a return of 
6 per cent. too low and endorsed rates designed to yield 8 per 
cent.“ | 

Here the Commissioners recognise the right of the 
supply undertakers to a fair profit. How otherwise can 
capital be attracted into the industry ? 

In arranging an increased rate schedule for the municipal 
electric plant at Kiel, Wis., the Railroad Commission of that 
State found that under existing conditions an increase of 60 per 
cent. was necessary." 

The Commissions hold the balance evenly. In normal 
times they take care that the charges are lowered as the 
undertaking develops, but under the existing conditions 
the pendulum necessarily swings the other way; their 
function is not to oppress the supply company, but to 
secure fair play for both parties. 

“Granting a revised schedule of electric rates to the 
Heppner Light & Water Company... ће Public Service 
Commission of Oregon insisted that more satisfactory service 


must be provided and recommended the immediate installation 
of a voltage regulator at the generating plant.“ 


Here faulty service earns a reprimand, together with 
a technical suggestion as to the best method of improving 
it. 

So much for the mode of procedure of the Commis- 
sions. These examples all appear, with others, in one 
issue of our contemporary, and similar ones are pub- 
lished every week, indicating that the Commissions are 
constantly exercising their powers. That their work is 
regarded with approval and satisfaction by the public is 
attested by the results of a questionnaire published in 
the same issue of the Electrical World. It appears that 
in two States (Arkansas and Illinois) the services of the 
Commissions were disparaged, and in the State elections 
last November the opponents carried the day. The 
ground of the attack was the grant of increased rates to 
the supply undertakers, which was seized upon by the 
politicians as a lever with which to dislodge the party in 
power. In this country it has been necessary to grant 
inereased statutory maximum charges to both municipal 
and private supply authorities, after the undertakers 
had progressively raised their prices to the maximum 
previously authorised. In the United States apparently 
there was no statutory maximum; the question was 
whether any increase at all should have been made. The 
Governor of Arkansas, a staunch supporter of State 
regulation, made inquiries of the other Governors and 
received replies from 34 States where Public Service 
Conumnissions were in existence, all strongly commending 
the system, in such terms as the following: '' Extremely 
useful; we would not think of abolishing it." Ме 
consider it an indispensable department. . . . It saves 
our industries and people hundreds of thousands of 
dollars annually." Ап important and necessary ad- 
junct of the State Government." Its actions almost 
without exception prove to have been warranted." Its 
work has been of incalculable benefit to the people of our 
State ’’—and so on. 

The svstem is undoubtedly endorsed by the public; is 
it resented by the industry? Presumably the latter 
would naturally prefer to have an entirely free hand 
but that is impossible, either in the United States or in 
this country. On this point our contemporary remarks: 
„State regulation has not been entirely to the liking of 
public utilities. Commissions have, as a rule, favoured 
the public more than the service companies, so that on 
the whole as agents of the people they have been effec- 
tive.’ The Electrical World, however. regards the 
efficiency of State regulation as proved, and scouts the 
idea that, even in the two States named above, Commis- 
sion regulation will be abolished. It declares that 
State regulation has justified itself, and is too firmly 
rooted to be dislodged by the political assaults of mis- 
informed demagogues." Evidently, therefore, our con- 
temporary accepts the Commissions as being on balance 
decidedly advantageous. 

Turning to the conditions obtaining in this country, 
we max note that more than half the industry is in the 
hands of municipal authorities, whereas in the United 

po, 


States these are in a small minority. Parliament has 
from the first exercised a tight control over the whole 
industry by special legislation and through the Board 
of Trade. Of the earlier Acts, little good can be said, 
and it is clear that general legislation may have disas- 
trous results. Even the Temporary Increase of Charges 
Act was а scandalously unfair and oppressive measure. 
But it will be seen that public control in one form or 
another has been in force since 1882. Now the condi- 
tions are changing ; a central board of Electricity Com- 
missioners has been appointed, with very wide powers, 
which will be amplified if the Electricity (Supply) (No. 2) 
Bill becomes an Act, and this board comprises members 
who are intimately acquainted with the technical and 
commercial conditions undor which the industry is car- 


-ried on, во that its decisions will be based on competent 


knowledge and not (we hope!) upon political grounds. 
Whether the Electricity Commissioners will be able to 
shoulder the whole burden of regulating supply in every 
district, in addition to their many other duties, is ques- 
tionable, but they are empowered to set up Advisory 
Committees, and at least they can act as a final Court of 
Appeal in disputed cases. Two important companies in 
Wales and Yorkshire have declared their readiness to 
operate under the control of the Electricity: Commis- 
sioners, if authorised to discharge the functions of Joint 
Electricity Authorities, and doubtless other Power Сош- 
panies would willingly accept similar conditions. This 
svstem, therefore, offers a solution to the great problem 
which now confronts the industry, а solution which would 
short-circuit many of the extremely perplexing difficul- 
ties that have cropped up directly the attempt has been 
made to inaugurate the scheme of the Act of 1919. Pro- 
vision for its adoption has in fact been made in the 
No. 2 Bill now before Parliament. Such a course would 
enable development to commence at once; if we wait for 
the proposed Authorities, it is clear that progress will 
be delayed for years to coine. 

We inay point out that the proposals of the North 
Wales and Yorkshire companies are in no sense inimical 
to the existing municipal supply undertakings; the 
latter, where able to generate economically, will con- 
tinue to do so under either of the schemes, and where 
they cannot establish that elaim, they will become distri- 
butors of bulk supplies also under either scheme. Bulk 
supply, in fact, will be the main business of the Joint 
Electricity Authorities or of the Power Companies, 
whichever be called upon to operate. . 

An important point, which was admirably brought 
out in the report of the conference of Yorkshire autho- 
rities to which we recently drew attention, is that the 
power companies own their rights in perpetuity. They 
can therefore be purchased only by agreement, involving 
a heavy capital charge; or allowed to carry on side by 
side with the new Authorities, involving immense waste 
of capital and loss of efficiency ; or dispossessed by new 
legislation, involving what amounts to confiscation. 
And the whole thing is so utterly unnecessary! 


Тнк United States Department of 
The Baltic Pro- Commerce has issued as a supplement to 
vinces and their the customary commerce reports а long 

Industries. report prepared by Mr. Boris M. 

Baievsky, dealing with the agricultural. 
industrial, shipping, railway, and other economic con- 
ditions in the Baltic provinces of the former Russian 
empire, namely, Esthonia (Estland), Livonia (Lettland, 
Lettonia), and Courland (Curonia). The report contains 
very little of an electrical nature, but such information 
as may be worthy of reproduction is given below. 

It is explained that Esthonia possesses 648,000 acres 
of peat moors, the depth varying from 2 to 6 metres. 
Various projects for the working of the peat have been 
drawn up during the past few vears. Among these 
was one prepared by the Manufacturers’ Association in 
Reval, which provided for the erection of a generating 
station that would supply electrical energy to the whole 
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of the Reval industrial area. The capacity of the sta- 
tion was to have been 15,000 kW, and overhead wires 
were to be used with transformers at various points. 
It was impossible to carry the scheme into effect owing 


to the lack of funds, as all the machinery and plant 


would have had to be imported from abroad, and this 
would have required more credit than was obtainable at 
that time. It is added that there are also sufficiently 
extensive peat moors in private hands to warrant the 
erection of large generating stations. 

After mentioning the number of industrial establish- 
ments, the number of workers employed, and the value 
of the products turned out in the three provinces in 
1908 and 1912, the report gives a list of the metal, 
machinery, and shipbuilding works existing in 1913, 
whieh had always been compelled to obtain raw mate- 
rials from abroad and from the interior of Russia. 
Among the works mentioned are the Volta Electrical 
Machinery Works of Reval, Esthonia, the Universal 
Electricity Co. of Riga, Livonia, the Riga municipal 
power station and the Riga Tramway Co., and the Con- 
tinental Electric Traction & Lighting Co. of Libau, 
Courland. | | 

Before the war Riga, Livonia, was the seat of the 
Baltic and the Phoenix Car Works; there were also large 
machine shops, locomotive works, and some 400 manu- 
facturing plants. As a manufacturing centre, Riga 
suffered heavily when in 1915 the Russians stripped the 
works and transferred much machinery to the interior, 
including boilers, machine parts, and electrical appara- 
tus. Ав long as the future of the Russian market is 
undecided and there is difficulty in obtaining fuel 
and other raw materials, machinery and capital, 
only small undertakings seem possible at Riga. The 
former Baltic provinces are administered as two 
republies—Esthonia and Latvia. In February, 1920, 
peace was concluded between Esthonia and Soviet 
Russia. Under the terms of the treaty no customs or 
transit duties are to.be levied on goods passing through 
Esthonia, a free port for Soviet Russia is to be estab- 
lished in Esthonia, and the right is granted to the latter 
to construct a railway from Reval to Moscow and to work 
2,100,000 acres of forests. On the other hand, the 
utilisation of the Narva waterfalls for electric power pro- 
duction is granted to Soviet Russia. The plant of the 
Volta Electrical Machinery Works was entirely trans- 
ferred to Moscow on the approach of the Germans. Be- 
fore the war the company produced electrical apparatus, 
dynamos, motors, transformers, and electrical cranes, 
and 600 workmen were employed at the works, which 
is said to be well laid out for electrical manufacturing 
on a large scale. After dealing with the shipbuilding 


Yards at Reval and their equipment, the report refers 


to various proposed new railways in Esthonia, and 
concludes with a discussion of the general economic 
situation of the Latvian republic. 

Some striking examples of the decline in production 
in Russia under Soviet rule were published recently by 
the Russian official journal Pravda, thus confirming the 
statements made some time ago by a German engineer 
under the title of “ Russian Electrical Industry 
during and after the War." (ELECTRICAL. Review, 
October 29th, 1920). The journal states that whereas the 
output of teleghaph instruments by the Ericsson Co. in 
1916 was 10,000, in 1921 it only amounted to 250. In 
the case of machines the Siemens-Schuckert Co. supplied 
generators, &c., of a total of 14,000 kW in 1916, but is 
now only able to turn out 6,0% kW per annum; the 
united cable factories, which formerly consumed 210,000 
poods of copper per annum, now only work up 25,000 
poods; and the production of Morse apparatus by the 
Siemens & Halske Co. has declined in the same period 
of years from 7,500 to 150. The journal attributes 
the retrogression in the industry to the scarcity of 
labour, as the number employed has fallen from 30,000 
to 6,000, of whom only 10 to 20 per cent. represent 
skilled workmen, as compared with 75 per cent. for- 
merlv. | 


A further statement оп the situation in the South 


Russian coal and iron and steel industry has just been 
made by an engineer who recently returned from that 
district. He states that the scarcity of efficient electric 
motors at these works prevents the pumps and other 
plant from being worked, and that many motors lie 
about the works awaiting repair, but there is a complete 
absence of wire and insulating materials and of electrical 
apparatus in general. 


In this country we are overworking 
„Superpower.“ our long-suffering Electricity Commis- 
sioners with the object of developing, 
as quickly as possible, our resources for the supply of 
abundance of power to our industries, in order to in- 
crease the output of manufactured products per worker 
per annum, and thus to retain our share of the world’s 
markets. Across the Atlantic precisely the same process 
is in progress, and for precisely the same reason! Al- 
though in the United States no less than 3} h. p. is used 
per head, about twice as much as in this country, it is 
held that in view of the feverish activity of European 
countries in bringing up their power utilisation towards 
that figure, and the lower wages paid in Europe, the 
use of mechanical power must be quickly developed to 
à far higher degree. 

The policy adopted, which is succinctly and compre- 
hensively styled “ Superpower, is in the main very 
similar to ours, except in respect of the appointment of 
Electricity Commissioners. The densely populated 
North Atlantic seaboard has been selected for first treat- 
ment; although it comprises only 2 per cent. of the total 
land area, it contains 22 per cent. of the population, 
and produces nearly 40 per cent. of the manufactures of 
the United States. This, then, is the first ‘‘ вирег-. 
power region," which has recently been the subject of an 
extended survey. Within this area it is intended to 
link up the large power stations with heavy trunk mains, 
to erect large steam-driven generating stations, and to 
develop water-power resources which could not be profit- 
ably utilised without the linking system. Inefficient in- 
stallations will gradually be abandoned, and the larger 
and more efficient ones will be incorporated in the net- 
work. In fact, each ‘‘ superpower region " will become 
a huge power reservoir into which all the power will be 
dumped, and from which all the industries will draw 
their supplies in bulk. Obviously the root idea is 
identical with that which is in course of development 
here—all too slowly. | 

The estimated consumption of 1920 for manufactur- 
ing purposes was 12,400 million kWh, of which the cen- 
tral stations supplied only about 2,750,000,000; by 
1930 it is expected that the consumption will be 
19,000,000,000 kWh, of which 10,000,000,000 will be 
supplied by the superpower system, effecting a 
saving of 53 million tons of coal per annum. There, as 
here, during the war the manufacturer turned to the 
central station for power supply as he had never done 
before; and there, too, the capacity of the manufactories 
was increased far beyond the requirements of the home 
markets, so that export is essential. 

In the decade between 1904 and 1914 the power in- 
stalled in U.S. factories increased from 2.5 to 3.2 h.p. 
per head, and it is now. estimated to be 3.5 h.p. In this 
country, in 1907, the value was only 1.55 h.p. In 1904. 
1914 the output of manufactured products per worker 
in the United States increased from $2,700 to $3,430 
per annum; in the United Kingdom in 1907 the corre- 
sponding figure was only $1,220 per head per annum. 

It is interesting to note that the Superpower Survev 
has recognised as a fundamental principle that the 
rights and property of the existing public utilities“ 
must be respected and safeguarded; the system will be 
restricted to power stations and main transmission lines, 
giving a supply of electricity in bulk. 

An interim report on the subject was recently snb- 
mitted to President Wilson by the Secretary of the In- 
terior; it contains many features of great interest, to 
which we shall refer in a later issue. С 
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THE present industrial situation is causing considerable 
perturbation in the minds of many thoughtful people 
both inside and outside the engineering profession. 
On the one hand they see wages soaring beyond what 
appears to them to be reasonable limits, and on the 
other an increasing amount of unemployment, and one 
is not surprised to find that they take the easy step 
to the conclusion that the latter is largely the result 
of the former. The vicious circle of rising wages and 
rising prices which has been created, has, in their 
opinion, overstrained the industrial machine, with the 
result that it has ceased to function normally. Not 
& few go so far as to openly advocate that the only way 
to break the circle is for labour to consent to а reduc- 
tion in wages. Their argument seems plausible, but 
the less sanguine ones, whilst not disagreeing that there 
may be something to be said for their contention, recog- 
uise that the remedy is much too simple to be effective, 
and that it leaves out of account many other relevant 
and important factors. High costs of production and 
the decline in trade, to which some of the present unein- 
ployment may be attributed, may not be due entirely 
to high wages, but to lessening productivity per unit 
amongst the employés. In fact, in the opinion of many 
prominent employers, it is this factor rather than wages 
which is the most important, and the most disquieting 
feature in industry at the present time. It is, in a 
word, the failure on the part of the workers to produce 
what might reasonably be expected from them. The 
average working man has come to look upon himself 
as the victim of a soul-less capitalistic system which. is 
for ever grinding him down and exploiting his labour, 
and it is not unnatural to find that he is resolved to do 
as little as he can, and to get as much as he can for it. 
Employers complain that the service performed by their 
emplovés is often both grudging and meagre. More- 
over, there is a lack of discipline and of respect towards 
those in authority, The readiness to respond to orders 
seems to have diminished, and there is a marked atti- 
tude of greater independence when contrasted with what 
obtained a decade or so ago, when the word of the 
emplover was law, and when his conmands were obeyed 
promptly and without question. Ав a consequence there 
іх a decrease in the efficienev of production, and it is 
this symptom in industry which is the most alarming, 
and which calls for very special attention. 

Those whose business it is to direct. industry are 
increasingly incapable of controlling those who are called 
upon to do the work. In former days, before trade 
union organisation һай reached its present stage, the 
workers were compelled bv the fear of unemployment 
to earry out the behests of their master without question, 
If they refused to do his bidding they were dismissed, 
and had to face the workhouse. Rather than become 
destitute thev were obliged to submit to a discipline 
which, in these days, would seem intolerable. Some few 
humanitarians denounced the system as inhuman, but 
its supporters justified it on the grounds that it was 
efficient, and that it enabled the employer to get his 
work done cheaply and efficiently. In these days, when 
practically all the workers are in protective organisa- 
tions, the average worker has not the same fear of 
absolute starvation, partlv because he knows his union 
will assist him during periods of unemployment and 
partly because to-day the State will not allow the 
workers to reach the stage of absolute destitution lest 
there should be a social upheaval. Consequently the old 
stimuli fail to evoke the same response in human effort. 
In well organised industries where the emplover once 
commanded he has new to cajole. His absolute authority 
has beet considerably eurtatled. He cannot. рау what 
waves he likes, or force his workinen to work more hours 
than they collectively agree to. Nor can he dismiss 


arbitrarily those whom he employs or even engage those 
t» whom the workmen take exception. In fact, on more 
than one occasion the employer has been compelled to 
dismiss one of his officials on account of the pressure 
from the unions. In all directions, therefore, he tinds 
himself hampered and crippled and, what is most im- 
portant, he cannot compel his workers to work harder 
than they think proper. In short, the old system has 
ceased to be efficient. It is idle to attribute its failure 
to the selfishness of the working classes. They are prob- 
ably no more selfish than their masters. ‘The fact that 
there appears to be throughout industry a declining 
motive for economic effort should compel us to inquire 
whether the fault may not be in the system itself, 
and to examine whether new motives cannot be dis- 
covered. It is obviously foolish to think that mere ex- 
hortations to the workers to produce more will have 
the desired effect. The workers have passed the stage 
when they were willing to be the docile instruments of 
the masters, and have learned that they possess power 
of which in the past they never dreamed. If the motives 
on which the industrial system has been accustomed to 
rely to secure efficiency secure it no longer, other motives 
must be found. Their discovery is largely a matter of 
psychology. It has already been hinted that the greatest 
hindrance to effective and willing work is the suspicion 
in the minds of the workers that their toil is simply 
to provide profits for the employer, and that greater 
exertion above a certain recognised standard merely 
increases the gain accruing to the shareholders. The 
competitive system in industry is to some extent re- 
sponsible for this. It has tended to obscure the vital 
truth that industry is primarily concerned with public 
service, and that those who labour in it are performing 
a necessary function for the community. Particularly 
is this true in the electricity supply industry, though 
it is an aspect which both employers and workers have 
vet failed to grasp. Let them once come to feel that 
they are not helpless and irresponsible pawns in a game 
of grab," but workers contributing their quota to the 
public well-being. and a new interest will be generated. 
Furthermore, having recognised their powers, the 
workers must also be given some responsibility for the 
maintenance and efficiency of the service. This sense 
of responsibility can only be aroused in so far as they 
are given a more direct participation in the administra- 


tion of the industry in which they are engaged. The 


proposals to form Whitley Councils in various well. 
organised industries were put forward by the signa- 
tories to the Whitley Report with a view to enabling 
the workers to have, through their. organisations, au 
increasing share in the management of their industry. 
and to stimulate them to take a more direct interest 1n 
its efficient working.. It is unfortunate that, up to the 
present, few of those which have been set up have at 
tained to this ideal. The majority of them, if not all. 
have become largely wages boards, and their main оссо 
pation has been to secure increased remuneration for 
the employés. In hardly any case has the efficient ad- 
ministration of the industry as a whole been taken 
seriously. The fault of this is not to be laid entirely 
at the door of the trade unions, some of it is no doubt 
due to the reluctance on the part of the emplovers to 
alter their customary practice of managing their own 
affairs in their own way. Many of them have still te 
be persuaded that tlie corporate feeling existing amongst 
the workers, as manifested in their organisations, 1% 
not wholly an evil thing. On the other hand, the trade 
unions themselves are by no means blameless. They 
have not recognised their responsibility to the industry 
of which they form а part, and have been more cett 
cerned to extract something from it than to put some 
thing into it, or to see that their labours were not 
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dissipated by a feeble and inefficient administration. 
This is as true in the electricity supply industry, wliere 
such Councils have attained to a certain maturity, as 
in any other. Both sides have yet to realise that the 
object of the industry i is to provide the community with 


service, and that in the task of providing that service . 


both have a collective responsibility. It is no exaggera- 
tion to say that the active and constructive co-operation 


of the employés would do more to increase the efficiency . 


of the supply industry than years of invention. Manu- 
facturers to-day will compass sea and land, and en- 
gineers will ‘‘scorn delights and live laborious days“ 
in order to improve the efficiency of their machines by 
one or two per cent., whilst all the time ignoring the 
latent capabilities of the human element, whose enthusi- 
astic service and co-operation enlisted on behalf of thé 
industry would make the former increase of efficiency 
pale into insignificance. This co-operation on the part 
of the employés, through their organisations, can only 
be secured by the cultivation of what might be described 
as professional pride. It has always been recognised 
that the foundation of efficiency in what. are known as 
the Services is the esprit de corps which animates all 
ranks, and every means is taken to encourage it. А 
like spirit needs to be engendered in those who are en- 
gaged in the supply industry. There is no reason why 
{һе performance of so important a function as the supply 
of electricity to the community should not be looked 
upon as being equally honourable as those professions 
which are concerned with war, and why the ваше spirit 
should not be encouraged. It can only be cultivated, 
however, in во far as the workers feel that they are not 
merely ** hands," but human beings, capable of assum- 


ing responsibility, and of contributing to the welfare . 


of the industry as a whole. But responsibility implies 
power, and it is the function of Whitley Councils to 
provide machinery, whereby the workers are given such 
power to co-operate in the general management of the 
industry, and to voice their views on its administration. 


This is the most vital aspect of the matter, ds it is 


obvious that such a delegation of power will involve a 
fundamental change ip the position of both employers 
and trade unions. 
ganisations concerned with 
uplifting of the workers’ standard of life, a kind of 


permanent opposition in industry, they must become 


part of the government: There are, of course, many 
employers who would scoff at any such change'as this, 


and would strenuously oppose any interference in what | 


they claim to be the employers’ province. ` But such 
opposition is both out of date and futile. If they expect 
the workers to give of their best thev must be prepared 
to concede to them their claim to be treated as human 
beings. The employers cannot have it both ways. The 
enthusiastic service of willing brains can only be secured 
when the employers are prepared to treat the workers 
as if they possessed brains and are given sufficient con- 


trol in the conduct of the industry to stimulate them to. 


give of their best in its service. Furthermore, during 
the war many of the workers realised a certain amount 
of power, though perhaps of a negative kind, and it 
is по more to be expected that they will be content to 
return to their former state of docility as irresponsible 
instruments of production, than it would be for Adam, 
li: aving tasted the fruit of tlie Tree of Knowledge, to 
return to his original state of pristine innocence. 

The hands of the clock cannot be put back. It would 
he a most short-sighted policy on the part of employers 


to shrink from granting increasing power to organisa- . 


tions of workers for fear lest they should become tyran- 
к or exploit the public. As one economist has put 

t: ' It would be to pour away the baby with the bath 
E to lower the quality of the service in an attempt 
to safeguard it." The wise employer will endeavour 
rather to make use of these collective groups and to 
enlist their corporate strength on the side of increased 
efficieney in indüstry. | 

There is one aspect of the trade union movement, 
Which even to-day does not appear to have been recog- 


Instead of being merely defensive or- 
the maintenance or the 


nised by either employers or the public, viz, their 
capacity to foster the feeling of loy: alty to the group, 
and to secure the loyal obedience of the members to their 
leaders. On more than one occasion the writer has 
been struck by the loyalty of employés to their group 
or trade union. When faced with the choice of duties 
they have chosen to follow the leadership of their trade 
union official rather than carry out the instructions of 
thé employers, and this, be it noted, not when any finan- 
cial considerations were at stake, but solely questions of 
principle. It would be a fatal mistake to attempt to 
conquer this corporate spirit, it must rather be rightly 
directed so that the loyalty to the trade union may be 
made to serve the good of the industry as a whole. 
The frequent occurrence of strikes or threats of strikes 
in the supply industry is sufficient indication that this 
córporate pride in the industry has not been harnessed 
as it should have been, largely, no doubt, because the 
machinery has been lacking. 

When the machinery for giving the workers larger 
control is in operation the trade unions will have to 
learn that it is their duty to instil into the minds of 
the workers the necessity of goodwill and zeal in the 
public service. The excuse that they cannot serve with 
enthusiasm capitalistic employers, who have no other 
interest in them than to make profit, has no validity in 
the case of municipally owned services. In such services 
they without question are the servants of the community. 
Moreover, if their claim to have a greater control in 
the conduct of the industry is to be justified it can only 
b» so on the grounds that the result is a more effective 
service than was possible in the days when their re- 
sponsibility was negligible. The workers cannot have 
it both ways any more than the employers; they must 
either by an increase in internal discipline amongst 
their members, produce a change in the efficiency ot the 


industry, or else qualify their demands for increasing 


control. 


The immediate practical problem, then, is how the 


machinery for carrying these proposals into effect is to 


be set up. Few will deny that useful as the present 
Joint Councils and Joint Boards have been in the supply 
industry in dealing with questions of wages and con- 
ditions, 


for which they came into being. Nor is it open to 


much doubt that with their present composition they . 


will be unable to achieve much more. In the first place, 
neither the Joint Councils пог. the Joint Boards com- 
pletely represent all those who are engaged in the in- 
dustry, nor is there sufficient co-ordination to enable 
both the Councils and the Boards to work for the good 
of the industry as a whole. It is not to be expected 
that such large questions as administrative and tech- 
nical efficiency, the consideration of improved methods 
and ‘organisation, the improving of the status of the 
industry, legislation, employment, &c., 
quately dealt with either, en the one hand, by a Council 
on. which only the manual workers are represented, or, 
on the other, by a Board on which only the staffs are 
represented, and even here only inadequately, as there 
is now the attempt to exclude the clerical and adminis- 
trative stafls. | T 

It is extremely КОЛОТ. in the writer’s opinion, 
that the employers on the National Joint Board are 
insisting that the clerical and administrative staffs 
should not be represented on the National Joint Board. 


they have failed to achieve the real purpose 


* 


can be ade- 


Ir is shutting the door in the face of progress, and will 


have the effect of converting the Board into nothing 
more than a wages board. It is still more unfortunate 
that the unions Tepresenting those staffs have not com- 
posed: their differences and agreed that, as they have 
an interest in the welfare of the industry, they have 


also a right to be represented on the Council which deal* 


with it. 
It may be laid down as ido that if the good 


of the industry and the welfare of those who are engaged | 


in it are to be considered with any hope of success, it 
can only bein so-far as all who are engaged in the 
industry meet together round a common table in(a)spirit 
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of goodwill and co-operation. Not until machinery to 
provide for this is set up will Industrial Councils in 
the industry fulfil their true function. There are, of 
course, many reasons to be advanced why the operative 
unions and the supervisory unions should have separate 
Industrial Councils, especially where questions of wages 
and conditions are being discussed, but there is no 
possible reason why both should not co-operate on 
broader issues. With such joint machinery in being, 
the workers would have the benefit of the special tech- 
nical knowledge of the staff, whilst the latter would come 
to understand more intimately the needs and capacities 
of the workers, and would in many cases act as a steady- 
ing influence. With such united co-operation the idea 
of purpose in industry would also become more apparent. 
It is because this idea has been obscured, and because 
industry has been regarded more as providing oppor- 
tunities for personal gains than for public service, that 
the economic life of to-day is in a perpetual state of 
unrest. It has become a tug of war in which those 
whose economic force is greatest receive the largest 
prize. If the conditions which produce this unnatural 
tension are to be removed there must be a new orien- 
tation which will give primary consideration to the 
purpose for which the industry is carried on. It is 
high time, in public services at least, that the atmo- 
sphere of antagonism and conflict should give place to 
that of co-operation towards a common end. When 
such an environment exists, many of the problems which 
now appear insoluble will admit of treatment on simple 
lines, and many of the fears of the public regarding the 
greed of organised bodies will be laid to rest. 

Doubtless many of the above suggestions will appear 
Utopian and idyllic to the practical or conservative. 
Time will show that their rehlisation is not merely 
probable but inevitable. Industry is at the parting 


` — 


of the ways when the old methods are breaking down 
and when the only new method available is the enlisting 
of the active interest of the workers, by granting them, 
through their organisations, a great voice in the control 
of their working lives, greater scope for initiative, a 
greater degree of self-direction, and the recognition that 
they are partners in industry with rights and responsi- 
bilities, as a substitute for the autocratic control of the 
employer. If such an alternative is to be adopted it 
will require on the part of those in authority, faith in 
the capacity of their employés to rise to the level of 
their responsibilities, and on the part of the trade 
unions it will mean the giving up of much of their 
sectional and defensive outlook. 

Once the experiment is made, and as experience 
ripens, those who represent the consumers on the еш- 
ployers’ side will recognise the value of having the active 
co-operation of the workers, nor will the workers be slow 
to grasp the value of the training it affords them and 
of the opportunities of contributing to the welfare of 
their own members as well as of the community at large. 

There is, of course, nothing to be gained by mininis- 
ing the practical difficulties, but given the necessary 
goodwill amongst all sections, there are sufficient brains 
in the industry to solve them. As fresh experiments 
are made, new lessons will be learnt which will throw 
new light on those difficulties which now appear in- 
superable. 

Whether Industrial Councils will come to be a per- 
manent feature in industry is а question too big to be 
discussed here, but few will deny that the possibilities 
of success are as great in the electricity supply industry 
as possibly in any other, and that experiments in joint 
control by producers and consumers in municipilly- 


owned services are more likely to be fruitful than in 
most others. 


OUR FUTURE TRADE WITH SPAIN. 


PRESENT interest in the Spanish market centres chiefly 
around the projected Customs tariff revision. There is 
ground for the fear that the new duties will be strongly 
protective, though the more clear-thinking Spanish 
economists realise that to restrict the importation of 
electrical material into the country or raise its cost, 
will hinder the nation's industrial progress in the many 
directions where electric power is vital to activity and 
eflicieney. Spain is short of coal, but has almost un- 
limited water power, and the future of her railways 
must depend on her development of this power for elec- 
trical purposes. 

Powerful interests are at work to obtain protection 
by higher import duties for any infant electrical in- 
dustry, added to which the Government is faced with 
the need to increase its revenue and maintain a favour- 
able trade balance. It will, therefore, require all the 
energy and influence of our own Board of Trade, the 
Federation of British Industries, and the British Cham- 
ber of Commerce in Spain, each of which is watching 
British interests, to ensure that our manufacturers are 
not too severely handicapped in the Spanish market. 

. A little comfort is derived from the fact that the new 
rates were not settled by the date originally announced 
(March 21st), and from the practical certainty that 
the most-favonred-nation treatment formerly accorded 
to Great Britain will be continued under the new ar- 
rangements, The secretary of the Spanish Chamber of 
Commerce in London recently stated that in the case 
of Great Britain, and in that of France also, it is pos- 
sible that the intended increases will not come into force, 
because at the present time the respective Governments 
are already engaged in drafting the new commercial 
agreements between Spain and those nations, 

It is interesting to read the British official view on 
the future of our trade with Spain. In the report just 
issued by the Department of Overseas Trade, H. M. 


Commercial Secretary at Madrid says that even with 
the protective measures demanded by the Catalan and 
Basque manufacturers, the Spanish market will not be 
closed to the foreigner owing to the fact that Spain is 
still unable to supply its own increasing needs. 


With the acknowledged preference for British materials 
and manufactures, the future of British trade with Spam 
should be assured provided that suficient study is made of 
the requirements of the country. In this connection it is 
noteworthy that exports from Spain to the United Kingdom 
show 160 per cent. increase in value in 1920, as compared 
with 1913, and exports from the United Kingdom to Shun 
show 146 per cent. increase in value in the same period. 


While it cannot be doubted that the war 
Effect of Normal brought great wealth to Spain, it is cle 
Competition. that, as a nation, she has not emerged 
with that prosperity that should have been 
the result of her neutrality and her wonderful natural re- 
sources. While lacking what may be called the spirit of com- 
merce, to give the Spaniards their due, it must be allowed that 
during the war they showed great commercial activity. Аз 
a result of this activity they experienced a period of unpre: 
cedented prosperity, which if it had been maintained would 
undoubtedly have given a great impetus to industrial enter 
prise. That they did not maintain it is, however, clear from 
a comparison of their trade balance at the end of the first 
ten months of 1920 with that at the end of 1919. 
Industrial troubles, lack of transport, and other factors. 
have all helped. towards creating this result, but not à little 
is due to the fact that every issue in the country is mere 
or less dominated by politics. С 
The Spanish manufacturer early in the war found ће. 
called upon to supply quantities of goods and foodstuffs tw 
the belligerents, and profited accordingly. This natura , 
brought increasing wealth to all classes, and the intens 
purchasing power of the individual created a demand [ога 
classes of commodities in greater quantities and higher ist 
ties than had ever been known before in the country. | 
Spanish banking institutions experienced Increasing po 
and the country at the cessation of the war was exceeding 
prosperous. | 
With the return of peace, Spain found herself face to 01 
with the fact that the demand for her goods was less, : 
her manufacturers were no longer free from competition 


ness is unabated. 


| fulfilling orders. 
' getting return freights, and Spanish bottoms now suflice for 
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and that her output was decreasing owing to labour difficulties, 
with the result that her exports began steadily to decline and 
her imports, largely of what may be called luxury articles, 
increased, until, as a result of ten months’ trade, her balance 
is once more unfavourable. Nevertheless, a spirit of inde— 
pendence has been created during the war, and the 1920-21 
period is marked by an endeavour to establish that independ- 
ence by increased taxation against the foreigner, and а ten- 
dency towards the nationalisation of Spanish industries. 

After foodstuffs, the largest class of imports is that which 
includes machinery, electrical material, ships, and motor cars. 
ln this class the increase in 1920 over 1919 is 120 per cent., 
and compared with the year before, 300 per cent. 

Especially interesting is the trade in electrical material, 
motor cars and lorries, and agricultural machinery. Of all 
these goods, for which the demand may be expected to beconie 
increasingly active, the U.S.A. is at present the largest sup- 
plier. The import of dynamos and electric motors in 1919 was 
3.100 tons, more than half from the U.S.A. Eight hundred 
tons came from Switzerland. The United Kingdom provided 
340 tons, Sweden and France the remainder. France follows 
the U.S.A. as the second largest source of accumulators. In 
electric cables the United Kingdom is second. The U.S.A. is 
also first in carbons. Electric lainps are obtained chiefly froin 
Holland and the United Kingdom. 

The impetus received by Spanish industries during the war 
reached a climax in 1919. The nation had become increasingly 
self-dependent. The textile industry was strongly established. 
Electrical goods of good quality were being made at Saragossa. 
Motor spirits were distilled in Spain from = shales and lig- 
nites. The national coal and iron industries were developed 
to a notable degree. Last year, however, witnessed a set-back 
to Spanish manufacturing industries, a reduction of the lead 
gained during the war by the United States, and а remarkable 
revival of German commerce. » 

In her own market, however, Spain is very much to be 
reckoned with in the iron and steel industries. If the iron 
and steel manufacturers succeed in their efforts to get in- 
creased protection, they will oust foreign competition almost 
completely. Other manufactures which are produced in Spain 


. on à competitive scale include accumulators. 


Although the considerable lead gained by 
American and Americans during the war has been in- 
German creasingly reduced, imports from that 
Activities. country have nevertheless been larger than 
ever in actual quantity. But their keen- 
They have established direct freight connec- 
tions. They have distributed widely catalogues printed in 
Spanish. They have made a free use of the Press. ‘They have 
cut prices. They no longer insist absolutely on cash terms. 
Оп the other hand, they are no longer the only country 
They have experienced great dithculty in 


their traffic with the largest port of Spain. During the second 
half of 1920 their trade -with that country has fallen off in 
almost every class of imports except petroleum products. But 
their hold on the market remains very strong in machine 
tools, hand tools, and electrical goods. 

German manufacturers have reappeared in the Spanish 
market on a surprising scale, especially in hardware, machi- 
nery, machine tools, cutlery, and electrical material. Favoured 
by the low value of the mark, it is evident that the Germans 
are out to do their level best to capture the Spanish trade. 
Despite the great reduction of the German merchant marine, 
a line of steamers from Hamburg has been specially assigned 
to the Barcelona route, and numerous German agencies have 
been established at that port for the sale of small goods. 
American salesmanship has improved, but other nations have 
again something to learn from the efficiency and thoroughness 
of the Germans. Their showing at the recent Barcelona Fair 
(October-November, 1920) exceeded that of all the other foreign 
nations put together. They were offering delivery within 24 
hours, as four vessels loaded with the goods that were being 
shown at the Fair had already arrived in the harbour from 
Hamburg in readiness for delivery ! 

Spain naturally buys as much as she can from her nearest 
neighbour, France, and that country has furnished consider- 
able supplies of accumulators, electrical material, armatures, 
machine tools, and telephonic and telegraphic apparatus. 

Electrical material, cranes, hydraulic motors, and other 
machinery have been supplied by Switzerland, telegraphic 
and telephonic apparatus by Sweden, and electric lamps by 
Holland. 

The Commercial Secretary has no doubt that British goods 
only need to be pushed in the Spanish market to recover much 
of the ground lost during the war. But they do need to Бе 
pushed. A very important point is that the Spanish market 
demands that stocks should be held in the country. 


(To be concluded.) 


A Vienna Telephone Factory.—The Vienna telephone 
works of the German Telephonfabrik A.G. Berliner has been con- 
verted into &n independent Austrian company, under the title of 
the Oester Telephonfabrik A.G. vorm. J. Berliner, and with а share 
capital of 15,000,000 crowns, 


. easy matter to distinguish between English 


= colouring is quite permanent. 


ITALIAN ALABASTER. 


ALTHOUGH the application of alabaster to lighting purposes 
18 of comparatively recent Introduction, this mineral. has 
been used for other purposes from the very earliest times; 
but it required the discovery ot a powerful illuminant such 
as electric light to bring out the crystalline beauties о 
alabaster to the full. 

Just as electric light has come to stay, so have alabaster 
bowls, or lamps, as they are always called in Italy. The 
same may be said of various other lighting accessories in 
alabaster, of which some of the small table lamps are prob- 
abiy the most attractive. 

Italian alabaster is now reaching this country in steadily 
increasing quantities, and the following is a brief account 


. of its characteristics, which has been communicated to us 


by the New Italian Art Association, Ltd., 35, Newman Street, 
London, W. 1. 

Alabaster occurs in nodules, or * blocks,” as they are 
known to the Italians, of very varied &ize and in shape 
mostly roundish or oval. 

Obviously it is only the largest blocks which can be used 
for sculptural objects of any size or for lamps of the larger 
diameters, such as 22 in., 24 in., and above. The blocks 
are sold by weight, size being taken into account. It 18 not 
only in the size of the blocks that there is great variation. 
There are to all intents and purposes three qualities. of ala- 
baster; the two most important being the pure and un- 
blemished white, or statuary," variety, which is known 
as Castellina, and the white with grey markings and veins, 
which are often very beautiful, called Scaglione. The third 


. variety is of a decided grey colour throughout, somewhat 


like figared marble, and designated Bardiglio. All three 
varieties are sufliciently soft to be readily cut by a saw, and 
they can be worked both on hand and power lathes with 
comparative ease and freedom from splitting. 

So far as lighting purposes are concerned, it is only neces- 
sary to consider the pure white and the grey-veined varieties. 
Bardiglio is too dark in shade for lamp-making; it can be 
very ellectively used, however, for ornamental purposes such 
as In columns or pedestals. 

'* Castellina '' is used for the best and most expensive lamps. 
Some of these are plain, but more often they are carved in 
every style of pattern from the severely plain, such as Greek 
key, to the most elaborate designs, of which some are con- 
ventional and others original. 

[t will be noticed that most of the lamps so far used in 
this country are of Scaglione.” In this case carving 18 the 
exception, as their chief beauty consists in the grey veining, 
no two lamps ever being exactly alike in this respect. Ihe 
variety of the markings and veinings and the different shades 
of grey are, to most people, extremely attractive. In a 
Scaglione lamp, whilst the veining and freedom from cracks 
and flaws, which unfortunately sometimes accompany the 
veining, are important points, a good deal also depends on 
the shape. Some of the lamps which have found their way 
to this country are unnecessarily bad in this respect. . 

It may be mentioned that when Italian alabaster is veined 
it is always in some shade of grey, whereas in English alabas- 
ter the veins are reddish, or pinkish. It is therefore a very 
and Italian 
alabaster in their natural state. In Italian alabaster there 
are, of course, various grades both of Castellina and of Scag- 
lione, depending on the purity of colour, the luminosity, the 


. veining, and the freedom from flaws and cracks. 


Whilst the natural colours of alabaster vary only from pure 
white to grey, a variety of artificial colours and shades can 
be applied, and the Italian manufacturers claim that this 
There is every reason to 
believe that they have good grounds for saying so. "The 
artificial colouring can now be done in London, and has the 
advantage of making 1t quite easy to follow a colour scheme 


` jn a room, large hall, or any other situation, or even to match 


а wall paper. Whilst it cannot be denied that there may 


be places where cream, pink, yellow, green, or other coloured 


lights would be extremely effective from an ornamental point 
of view, it 1s anticipated that preference will continue to 


‚ be shown in this country for either the natural white or 
- grey-veined lamps the crystalline beauties of which are, 


within certain limits, in proportion to the suitability and the 
power of the electrie lamps employed, and the skill with 


which they have been arranged. | 


Certain it is that electric light can never be more delicately 
toned down or the light more beautifully and softly diffused 
than by the employment of genuine alabaster. 

In conclusion, it may be mentioned that the supply of 
raw material gives no anxiety for the future. The quarries 
have lasted for centuries, and are still good for very many 
years to come. Any anxiety there may be arises from the 
demands for higher wages which are constantly being made 
by the Italian workers, commencing with the quarrymen. 
This state of affairs, however, is not confined to Italy. 


The A. E. U. Ѕесгеќагуѕһір, — Аз a result of the recent 
ballot, Mr. A. Н. Smelhurat has, by a large majority, been elected 
secretary of the Amalgamated Engineering-Union in place of Mr. 
Tom Mann, who is retiring; 
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A Tour of Inspection. 


SINCE the year 1908, when it was realised. that the metal- 
filament lamp in practical form had been invented, and the 
General Electric Co., Ltd., started its manufacture, the story 
of the Osram lamp has been one of continual progress, to gain 
some idea of which, together with the wonderful growth in 
manufacturing facilities, an opportunity was given on Friday 
last when members of the Institution of Municipal and. County 
пш spent an instructive morning at the above-named 
WOrRS. 


4 


Vig. -1.—Hyprocey Gas PLANT. 


When certain electric lamp patents expired in 1893. the 


General Electric Co., Ltd., began to manufacture the 


Robertson“ carbon-filament lamp. Few persons, however, 


could have seen in the original modest workrooms at 


Hammersmith the germ of the spacious modern lamp factory 
with over 3,000 workers, some of the most ingenious auto- 


matic machinery in the world, and a Research Department 
which constantly links up science with industry. In 1908 the 


company acquired the patent rights of the manufacture in 
Great Britain of Osram lamps, and adjoining the Robertson 
lamp works the first large factory in this country for the pro- 
duction of metal-filament lamps was erected. | 

A visit to this up-to-date lamp factory is a revelation of 
modern. skill and manufacturing methods; the factory is in- 
dependent of outside aid, which fact is one of ‘the secrets. of 


its success. Thus the tungsten ore comes to the factory from 
British Dominions overseas; to be transformed eventually into 


filaments; the glass is made and the bulbs are blown at the 
company's. Lemmyeton-on-Tyvne glassworks; the argon for the 


Fie. 2. — SM Fixie Prior TO ENHACSTING. 


pastilled парх is produced by an argon plant that was speci- 
ally installed donne the war period. From the Heene works 
of the G. EC. at Birmingham, again. come the brass shells 
for the атар сарх. Every essential to the complete lamp. in 
fact, is produced within the range of the company's activities. 

The actual king of the lamps is an extremely interesting 
series of. processes, which. however, їч foo familiar to our 
readers to need. further. description; the accompanying illus- 
trations show the interior of three of the departments. 

When the nickel wires that support the filament, which are 
eut and looped ingeniously by a machine, have been inserted, 
the © spider | is ready for the winding on of the tungsten 
filament; it is then "set" by flashing in an atwpspbere of 


hydrogen, diluted with nitrogen to prevent explosion. A com- 
piete plant tor producing hydrogen is included on the premises 
and shown in tig 1. Б i 

Exhausting the bulb is a most important stage in the manu- 
facture of the lump, and although modern ingenuity enables 
bulbs to be exhausted six or eight at a time and rapidly 
tested, the speed thus attained does not sacrifice accuracy, 
The girls who carry out this process sit on trolley seats that 
run on rails, fig. 3, and are thus’ able to pass quickly 
from one set of lamps to another, and to supervise several 
groups with very little trouble; sensitive electrical devices in; 
dicate when the exhaustion is as nearly perfect as possible. 
The caps, аз is well known, require the insertion of contact- 
pieces, and the fixing of these in position by a special insulat- 
ing material of a glass-like nature known as vitrite.“ Ihis 
operation is carried out on an ingenious automatic machine 
designed for the purpose, of which several are iustalled at the 
works. qe | 

with regard to gasfilled lamps, we understand that the old 
round-shaped bulb with its long neck has been discarded, and 
the bulb in its latest form is club-shaped. It stil has an 
elongated neck into which the hot gas can rise and cool, but 
the new form of bulb which has now been standardised is 
much easier to blow, its shape being a more natural one than 
the old round one. ы 

In the case of the gasfilled lamp, after the bulbs are ex- 
hausted of air, they are filled with the necessary inert gas, 
which may be either argon or nitrogen, according to the type 
of lamp; nitrogen is used only for heavy-current lamps. 
The argon used for the lower-current lamps is obtained by 
means of a liquid-air, plant at the factory, the process being 
known as direct fractionation; this installation is extremely 


ча. 3.—Pv xr Room ror LAMP EXHAUSTING. 
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interesting, but too intricate to be described in the space at 
our disposal. l 

Automatic machinery, much of it specially designed on the 
premises and giving rapid and economical production, 18 a 
feature of the works, and the uninitiated visitor is invariably 
astounded at the way glass is handled," so to speak, by 
mechanical devices. But even more wonderful is the process 
of blowing bulbs by machinery at the G.E.C. glass works at 
Lemington-on-Tvne. In this case there is no intervention af 
human hands between the red-hot molten glass and the com- 
pleted bulb, and one attendant can supervise the production 
of thousands of bulbs in a day. Modern gas-fired furnaces, 
the temperature of which is controlled by electrical pyro- 
meters, are installed (the works producing their own gas) and 
every appliance. that tends to increased. production and 
eficieney of manufacture has been adopted. 

A notible addition to the equipment of the G.E.C. is the 
Research Laboratory at Hammersmith, Established within 
recent vears, and under the able direction of Mr. Clifford b. 
Paterson, it concentrates upon researches that will give m the 
end new and. improved processes of: manufacture and higher 
efficieney in the finished product. The Lemington glass works 
are not overlooked in this important work; a resident chemist 
on the Май of the Research Department. gives his whole time 
to the investigation and testing of the raw material used m the 
blowing of lamp-bulbs, | 

Extensions to the Qsram Татр works on а large scale are 
in contemplation, some of which are on the verge of com, 
pletion, with the aim of not only meeting the requirements of 
this country, but also filling the enormous overseas demaud. 

Following the inspection of the processes of electric lamp 
manufacture the visitors partook of an excellent luncheon at 
the Clarendon. Restaurant, Hammersmith, Мт. C. Wilson in 
the chair, after which the members of the Institution settled 
down to a debate over which Mr. Norman Scorgie, borough 
engineer, Hackney, presided, on the subject of | Employment 
for the Unemployed.” | ' - 


— 


— A ———— 7 7 


al 


ж. 


md 


+ | 
— | 


T2 ^N 


| 


En 


Yol, 88. No. 2,2201, Magon 25, 1921] THE ELECTRICAL REVIEW. 


LEGAL. 


MiNE MANAGER FINED. 


3 

W. DuRNEY, certificated manager of Gain Clay Mine of the 
Glenboig Union Fireclay Co., was fined recently at Airdrie 
for three contraventions of the Mines Regulation Act of 1911. 
One of the charges was failing tc see that the fireman he 
appointed devoted his whole time to the statutory duties, 
whereas he permitted him, while acting as fireman, also to 
work at a coal-cutting machine. 
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Cost OF A CANTEEN.—PETITION or RIGHT. 


Іх the King's Bench Division on March 18th, Mr. Justice Buil- 
hache heard a petition of right brought by Messrs. J. P. Hall 
and Co., Ltd., electrical, &c., engineers, of Wernetb, Oldham, 
asking for a declaration that they were entitled to reimburse- 
ment from the Crown in respect of the cost of building a 
canteen for their workers during the war. It appeared that 
Messrs. Hall became а controlled establishment, and were 
urged in common with others to provide canteen facilities. 
Sir John Simon, K.C., appearing for the suppliants, said they 
alleged that there came into existence a contract with the 
Crown to let them (suppliants) have the cost of making this 
canteen out of the Crown's share of profits. The Crown pro- 
posed to allow the company only 4900 instead of the £1,500 
which it contended it should have. Mr. Justice Bailhache. 
giving judgment, said he thought the expenditure upon the 
canteen was expenditure to be taken into account ав current 
expenditure of the business, and taken into account before the 
net profits were arrived at. 'The Crown had so treated it, 
and he thought the Crown was right. The petition was there- 
fore dismissed. 


CaTCHPOLE & MAURICE v. BARNETT. 


Berore Mr., Justice Salter, in the King’s Bench Division, on 
March 17th, plaintiffs, engineers, of New Oxford Street. 
London, sued Mr. B. Barnett, electrical engineer, of White- 
chapel Road, to recover the balance of the price of goods sold. 

Mr. SANDLANDS, for the plaintiffs, said the goods were 
delivered in January, 1920, and on other dates. He gathered 
that the only item now disputed was the one of £37 in respect 
of certain tubing supplied. The defendant, instead of com- 
plaining of the goods, asked for time to pay. and when the 
action had been brought, suggested that the tubing was not all 
it should have been. He never purported to reject it. 

Mr. LINCOLN. for the defendant, said the tubing was not 
of the correct size, and the plaintiffs agreed to take it back. 
They did not, however, do so, and after several months the 
defendant used it, and was, of course, liable to pay. He 
(counsel), however, submitted that a new contract had really 
been made between the parties when the tubing was used, 
and that the defendant ought only to pay for it at the lower 
price which obtained then. 

His Lorpsuir said the defendant had failed to satisfy him 
that there was any breach of warranty. There would. there- 
fore, be judgment for the plaintiffs for the balance of the 
account, viz., £119 158. 


TTA REE——————M 


CORRESPONDENCE. 


Letters received by us after Б P.M. ON TUESDAY cannot appear until 
the following week, Correspondents should forward their communi- 
cations at the earliest possible moment, No letter can be published 
unless we have the writer's name and address in our possession, 


Dynamo Excitation. 


With reference to your issue of March 18th, there appears 
on page 342 a paragraph headed “ Extra Voltage for Battery 
Charging." This contains either an error or an omission. 

Assume 100 volts normal. 

Assume resistance of AE+CF=100 ohms. 
Assume ampere-turns AE+Cl*=1,000 АТ. 
Then field current as shown =1.00 ampere. 

Imaginary values for AB and CD— 

Assume AB+CD=140 ohms. 

Then ampere-turns AB+CD=1,400 AT (with 1 ampere). 

The voltage will not rise because the excitation current falls 
fo 100/140 amperes=.715 amp.. i.e., ampere-turns remain a8 
before for 1.400 *. 715 1.000 AT. 

I have neglected any correction for variation in the mean 
length of the turn in the two portions of the field winding. 


W. Hartley. 
Calver. 
March 19th, 1921. 


Again, taking 


[Our correspondent is perfectly correct. Neglecting tem- 
[eue rise, and assuming that all the turns are of the same 
ngth, the ampere-turns at constant voltage depend only on 
the size of wire and are independent of the number of turns 
wire, whether it be one turn or 1,000 turns. We have 

п caught napping !—Eps. Exec. Rev.) 
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Electrical Wiring Rules. 


The point raised by Bourgeois in your columns, and 
answered by you, brings out the fact that there 18 no autho- 
rity in England to compel contractors and others to install 
proper and safe electrical wiring. The remedy you suggest: 
“The registration of electrical contractors, to my mind, 
does not go far enough. An absolute cure would be the effi- 
cient and legally enforced inspection of all electrical work. 
This appears at first to be a somewhat tall order, yet it is 
done, und done well, in most of the large towns on the 
Pacific slope of the U.S.A. and Canada. In Vancouver, for 
instance, an electrical by-law exists, which incorporates a 
comprehensive set of local rules, and the National Electrical 
Code of the National Board of Fire Underwriters, and these 
rules are strictly enforced by the city electrician, assisted by 
a competent staff of inspectors. Any infringement is. punjsh- 
able by a fine not exceeding £20, at a magistrate's court. 
Before the wiring of any building can be started it is neces- 
sury to obtain a permit from the city electrician, and except. 
on minor jobs, а complete wiring plan has to be submitted to 
him and passed, before a permit is granted. A blue print 
of each plan is filed for future reference. The cost of this 
scheme is largely met by the charge of а small fee for each 
light or motor, &c., installed, а sliding scale being arranged 
according to number. An additional fee is charged if reinspec- 
tion is necessary, when the work fails to comply with the 
rules, and no installation 18 connected without a certificate: 
from the city electrician. The city is divided into three 
fire limits," and the class of building construction, sanitary 
work, and electrical wiring is graded according to the fire 
limit ’’ wherein the work is situated. The use of wooden 
casing for wiring has long been prohibited, and in the number 
one fire limit, where most of the valuable and most modern 
buildings are located, the use of the screwed steel conduit 
svstem alone is permitted for all electrical wiring, this being 
the only system that comes up to the requirements of modern 
fireproof buildings. I consider that it is in the best interests 
of the electrical industry to standardise the quality of electrical 
installations throughout the country, and with this end in 
view, suggest that a National Electrical Code be formulated 
by а body similar in character to the National Fire Protection 
Association of America, on which are represented all branches 
of the electrical industry in conjunction with the fire insurance 
companies. | | 

Р. Davis. 

Portsmouth. 

March 19th, 1921. 


— —— — — — 


An Electrostatic Phenomenon. 


Has any fellow reader encountered the following interesting 
phenomenon? The other evening, when handling a 6-volt 
half-watt type motor headlight bulb, a strange bluish light was 
observed to flicker within the bulb, similar to a Geissler tube 
display. Doubtless this static-discharge was induced by fric- 
tion between the dry palm of the hand and the glass bulb, 
but it is noteworthy that the effect was at its maximum 
when the movement of the bulb was almost imperceptible, 
more vigorous rubbing having failed to accentuate the effect. 

Р. Cooper. 

Wollaston. a 
March 91st, 1921. В 


The Direction of Rotation of A.C. Motors. 


Would апу reader explain how to fell the direction of rota- 
tion of a three-phase slip ring motor, before switching in? 

Also what difference would it make in. phase relation and 
running of motors if the direction of rotation of a three-phase 
alternator were reversed? 


Inquirer. 
March 17th, 1921. 


Mr. Luckiesh and the Sheringham Daylight. 


I hesitate to ask for your valuable space, but I feel it is 
necessarv for me to clear up a misunderstanding pertaining 
to my artificial davlight units and the Sheringham unit. T 
refer to Mr. Sheringham's letter published in your issue of 
January 7th, 1921. p. 12. | 

I beg to call Mr. Sheringham’s attention to the fact that 
T have not passed judgment on his invention. as he claims. 
Tf he will again refer to mv letter to the Electrical Nears, 
Toronto. published in the issue of November 15th, 1990, he 
will find that I did not condemn his unit at all. T merely. 
wished to call attention to the fact that his method had heen 
tried hv us long ago, and that we came to the conclusion. 
and still entertain the same oninion after eight vears of nracti- 
cal experience with artificial davlight units that the principle 
of selective transmission is more practicable than the prin- 
ciple of selective reflection. There are less practical difficul- 
ties involved in making his unit, but the device is less 
desirable from a standpoint of permanency under all kinds of 
conditions. i | | " 

T do not wish to start a discussion on this naint. but merelv 
to state mv opinion that the glass filter will far ontlast an 
unvitrified reflecting colour nnder severe conditiona of applica- 
tion of such devices. nleo wish to call Mr. Sheringham's 
attention to the fact that we made no claims as to otiginality 
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of principle, for the principle was known as soon ав Newton 
discovered the spectrum, and this applies to the principle 
which he has adopted. If Mr. Sheringham had been well- 
informed he would have known that I have discussed many 
of the developments of others along this line in various pub- 
ications, and that in my Colour and Its Applications,” 
p. 227, I mention the unit produced by Dufton and Gardner, 
notwithstanding the fact that the descriptions I read of this 
unit show that the colouring was due to cobalt, and therefore 
was not a good approximation to daylight, for cobalt alone 
cannot accomplish such a result. 

Furthermore, in the last paragraph of his letter he ap- 
parently attributes to me the statement that we have sold 
millions of colour-matching units. Again, if he had desired 
to be accurate he would have fcund in my original letter to 
the Electrical News, Toronto, that I made no such statement. 
Incidentally, I find on referring to the ELECTRICAL. REVIEW, 
December 24th, 1920, p. 819, that the Review was in error 
in quoting me. 

To summarise, it appears to me that Mr. Sheringham has 
written either without being informed or has taken advantage 
of an error, which he should have known that I did not make, 
to upbraid me. I do not wish to start another discussion on 
this matter, but merelv to clear up the misunderstanding for 
which the ErrcTRiCAL REVIEW, and particularly Mr. Shering- 
ham, are responsible. We wish Mr. Sheringham all the suc- 
cess possible with his unit, but we feel that it has been given 
more attention than it deserves, considering that for quite a 
number of years we have had on the market а more permanent 
device which has involved тапу difficulties in developing and 
producing that are not involved in producing a unit after the 
principle of selective reflection. 

M. Luckiesh, 


Director of Applied Science. 
Nela Research Laboratory, 
Cleveland. 


February 95th, 1921, 


(We regret that in our note of December 24th we inadver- 
tently applied the word ' millions" to the colour-matching 
devices of Mr. Luckiesh instead of many thousands." The 
statement contained in his letter to the Electrical News is 
reproduced in full below :— 

For six or seven years we have had on the market our 
so-called artificial North Skylight colour- matching unit. our 
Noon Sunlight unit, and our Mazda C-2 (davlight) lamp which 
is а compromise between artificial daylight and luminous 
efficiency, and is merely a large step toward noon sunlight. 
We have many thousands of the first two units installed 
throughout the country, and since we placed these on the 
market, The Artificial Daylighting Co. has brought out colour- 
matching units, and T understand has sold a great manv of 
them. Our Mazda C-9 (daylight) lamp which meeta the re- 
quirements in a great many cases gives a light approximating 
average daylight in quality. and is of sufficient luminous 
intensity to be used for general lighting purposes. These have 
already been sold to such an extent that millions of them 
have been manufactured and installed.” 

It will be seen that the word '' millions ” applies onlv to the 
“daylight lamp." We gather from Mr. Sheringham's letter 
that he was aware of this, as he refers to“ lamps that do 
not attempt to reproduce north skv light," and we feel that 
he cannot be held responsible for the misunderstanding. Our 
interpretation of Mr. T.uckiesh’s original letter to onr con- 
temporary is that it virtually condemns by implication the 
Sheringham davlight reflectors in the following passage :— 

“Т do not wish to discuss the merits of this particular unit 
more than to state that T tried this method ont about eight 
years ago and abandoned it in favour of the straight-forward 
method of modifying the light bv selective transmission.“ 


— Ens. Errc. Rrv.] 


Wiring In Ferro-concrete Factories. 


T am astonished at the tone of the letter written on behalf 
of tbe St. Helens Cable & Rubber Co., Ltd.. and published 
in your issue of the 18th inst., and venture to sav that it is 
not one calculated to increase confidence. 

The remarks of ''Inquirer " appear to be perfectly fair 
comment. and probably he was considering protection from 
fire rather than electrical or mechanical protection. 

I cannot see anv necessity for proving such a conjecture in 
that case, and to insinuate that auch a statement is libellous 
ік absurd. 

With regard to the question of name and address. T know 
it is vour invariable practice not to publish letters without 
receiving these, and donbtless “ Inquirer“ would have no 
ohlection to disclosing them to the firm. ` 

The opening of vonr columns (of which there have been 
recent examples) to the discussion of the merits or otherwise 
of trade products. though attended with some risk of un- 
Pleasantness, seems to me to he of great value to all can- 
cerned, whether as makers or consumers. 

But it is necessary that such discussion shanld he carried 
on fairly and courteously on all «ides, when I am sure, the 
mannfacturer will benefit as much ae anvhodv. 

With regard to the merits of СТО. althouch T have seen 
a fair amount of this used during the war. I have not had 
a long enough experience with it to be able to comment upon 


it, but should be very interested to hear from any of your 
readers who may care to relate their experiences as to its 
lasting properties, its suitability or otherwise for laying under- 


ground, for use outside exposed to sunlight and weather, 
and so forth. 


А. C. Purday. 
Croydon. ay 
March 19th, 1921. 


The Cost of Living in China. 

Knowing that you like to publish periodically the experienco 
of engineers abroad, perhaps the following up-to-date figures 
on {һе cost of living in Shanghai will be of interest to those 
who contemplate coming out here. Although these figures 
are my actual costs, they truly represent the average for a 
man and his wife with no children, in a small house. The 
total expenses can be reduced by about 15 per cent. by living 
in а boarding house, but this should be avoided if possible, 
as it is far from comfortable. 

A young bachelor can live on about 350 taels a month if he 
stays at a bourding house or shares a house with two or 
three others, but should not accept less than 400 taels unless 
the firm assists him with a house allowance or provident fund. 

I have given detailed costs so that items may be added or 
cut out to suit the taste of the individual, but very few men 
out here will admit that any of them can be cut out, and 
most will think they are too moderate. 

Ап engineer should not be misled by the value of the tael or 
dollar, as this affects nothing but his savings, and these only 
if he intends to convert them into sterling. 


Taels per month. 


Rent of unfurnished house, 4 or 5 rooms 85.00 
House tax, 14 per cent m ти 2e 11.90 
Furniture (16 per cent. p.a. on cost) or hired 40.00 
Servants n. мы " ES " 35.00 
Electric light and water . * 9.50 
Groceries, provisions, &c. 69.00 
Coal (and ice in summer) 21.00 
Laundry W 8 9.00 
Wines and spirits ... 8.60 
Amusements ey " E 19.00 
Cars, rickishas and tramcars ... 18.00 
Clothing a ne ы 58.00 
Medical attendance (for wife) . 7.00 
Club subscriptions and chits 18.00 
Papers, tobacco, &c. Am bs v 7.00 
Life insurance, £1,000 at 4.5 per cent. 45.00 
Savings (20 per cent. of salary) 115.00 
Total 16.00 


The exchange between taels and dollars does not vary much 
from 72 taels equals 100 dollars, so a salary in dollars should 
not be less than 800 per month for the first year. 

The above figures are the averages for the last 19 months, 
during which, strenuous efforts have been made to reduce 
every item except the last. 

This item“ savings " is almost invariably lost sight of by 
employers when fixing salaries, and unless the firm in question 
runs a generous provident fund it is absolutely necessary to 
save at least a fifth of one's income to pay for the wife's 
passage home and out every three or four years, and other 
necessary holidays and contingencies. 


Six Years in the East. 
Shanghai. 
February 11th, 1921. j 


[We are grateful for this excellent statement. which will 
he of great value to many of our readers. By affording such 
information our correspondent has rendered a public service. 
Similar statements from other parts of China. East, West, 


and South Africa, Burmah, &c., would be welcomed.—Ens. 
Ес. Rev.] 


— — —- — — — 


Large Mercury Arc Rectifiers. 
At the informal meeting of the I. E. E. on the 14th inst. 
some questions were asked as to maintenance of.rectifiers. 


Reference to such plants will be found in the following pub- 
lications :— 


Eleck Tech. Zei. Science Abstraets. 
Vol. Page. Year. Vol. Page. Year. 
33 1164 1912 16B 82 1914 
. 34 053 1913 
34 1415 1913 17B 93 1914 
34 1479 1913 17B 4 1914 
38 RR 1917 MB 247 1917 
39 до] 1918 218 410 1918 
39 414 1918 22B 36 1919 


Electrician, Vol. 82. 589, 1919. 

Elec. Rly. Journal, Vol. 44, 1343, 1915. 

Elec. World, Vol. 60. 1157. 1912. and Vol. 62. 548. 1913. 
Flee. Review, Vol. 84, 191, 1919, Vol. 88. 217 and Bl. 

1921. 
Alec. B. Eason. 
London. 
March 14th, 1921. 
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Power Installations. 

The popularity of the electric drive is such а marked feature 
nowadays on account of its convenience, low cost, and adapt- 
ability to all classes of machinery that the exact calculation of 
the correct size of motor for each operation becomes a matter 


of importance, more particularly in connection with alter- 


nating-current systems where the question of power factor 
arises in its relation to the loading of the motors. I have so 
far failed to discover a text-book or hand-book which gives 
formule covering the calculation of horse-power applicable to 
drilling, planing and stamping machines, also printing presses 
operated either by group or individual drive, and should fee 
grateful if any of your readers could furnish me with the title 
of such a book or books, giving also names and addresses of 
the publishers. | | 

I incline to the opinion that in many instances the low 
power factor obtainable on power installations is due in some 
measure to the guess-work methods employed in deciding the 
size of motor suitable for the job. | 

Interested. 


stg — — — ee 


Lead- covered Wiring. 

I have carefully considered your reply to my inquiry, for 
which I thank you, and the subsequent communication from 
Engineer Contractor.“ 

My point is as follows: —A large firm of electrical con- 
tractors, who are supposed to be first-class engineers—not 
glorified plumbers or ironmongers, mark you—wired up three 
lights for me. I had occasion recently to take up a floor board 
under which their wires ran. The spaces between the joists 
were full of chips and wood shavings. What did I find? A 
perfectly fitted conduit system? No, Sir. Bare wires every- 
where except where they dived through the ceiling; then the 
conduit system commenced. 

Now, I ask vou, what is your Contractors’ Association going 
to do to prevent this sort of thing? And this firm belongs to 
the Contractors’ Association. The stamp is on their notepaper. 

Bourgeois. 


[It is not always possible to prevent bad work, but it can 
be remedied. The proper course for '' Bourgeois," we take it, 
is to give the particulars and the name of the confractor to 
the Association, which will no doubt take up the matter. 


With regard to the merits of the case, whether it was & 
serious neglect of duty or not depends upon the circumstances. 
The use of unprotected wires (not, of course, literally bare) 
under floors is not necessarily blameworthy.—Ebs. Etec. REV. 


Your correspondent ‘‘ Bourgeois does not directly mak» 
a charge against lead-covered wiring, but he makes an in- 
sinuation Which it would probably be difficult for him to 
substantiate. It is unfair and unreasonable for anyone to 
write to the technical Press that he has understood that 
the above-mentioned system is condemned." By whom is it 
condemned, and for what reason? J have had a lot of experi- 
ence of such systems, but I have never heard of the con- 
demnation. Little innuendoes have a habit of growing into 
big canards, and people who jump into print should be careful 
what they write. | 

Talk about “ fires caused by an electric fuse will never 
cease during the lifetime of anyone at present on this earth. 
That is because all people who have an electrical installation, 
and all people who write for the lay Press, never will all 
be electrical engineers. 

I cannot understand electrical people giving further pub- 
licity to this libel against electricity. Fires are always due 
to maliciousness or carelessness. ‘The method of providing 
the light is never the cause, but some human failure in the 
proper use of the method. Candle, oil, and gas lighting are 
probably each responsible for very many more hundreds of 
fires than electricity. Indeed, electricity is the safest method, 
providing least opportunity for the intervention of the defec- 
tive human element. And a good lead-covered or metal- 
covered system, if it is properly installed by an efficient wire- 
man under conditions laid down in the I.E.E. rules—as all 
systems should be—is just as safe as any other method of 
electrical installation. I, personally, know of several hundred 
installations on the Henley wiring systema metal-covered 
system— which have been in use many years, and I have never 
heard of one single case of fire in any of them. 

Othello. 


London. | 
March 19th, 1921. | 
[Several letters have unavoidably been held over.—Eps. 
Exec. REv.] 


BUSINESS NOTES. 


Bankruptcy Proceedings.—JOHN VINCENT BELL, 21, 
North Bar Within, Beverley, East Riding, Yorkshire, electrical 
engineer.—The public examination of this debtor was fixed to be 
held on March 14th, at the Guildhall, Hull. but the investigation 
which was being made into the debtor's affairs was not complete, 
and the examination was adjourned. 

JOHN JONES and JOHN RICHARD JONES, trading as J. Jones and 
Son, 7, Chapel Street, Penzauce, Cornwall, electrical engineers.— 
The first meeting of the creditors of the above was held recently 
at the Official Receiver’s Office, Truro. According to the statement 
of affairs, the liabilities amounted to £1,078, against assets £776. 
Debtors attributed their position to serious illness of the senior 
partner, his wife, and daughter, pressure of creditors, and deprecia- 
tion of the value of stock. It was stated that they commenced 
business two years ago, but were not aware of the amount of 
capital they then possessed. The only books of account kept were 
a day-book and a ledger, and there were no accounts of receipts 
and payments, They became aware of their position a month 
before the receiving order was made. The separate estate of John 
Jones showed a surplus of £151, while that of John Richard Jones 
showed assets £10, and no liabilities. It was decided that Mr. W. C. 
Pezzack, accountant, of Penzance. should be appointed trustee of 
the eatate, assisted by a committee of four of the creditors. 

E. A. Goopinas (Goodings & Воп), motor and electrical 
engineer, The Grove, Watlington Street, Reading.— First meeting 
March 24th, at 14, Bedford Row, W.C.; public examination, April 
21st, at the Asaize Courts, Reading. 

W. DRYSDALE. electrician, 24, Paxton Street, Barrow-in-Furness. 
—Last day for proofs for dividend, March 31st. Trustee, Mr. Н. 
Mossop, 4, Ramsden Square, Barrow-in-Furness. 

G. F. KivERON, electrical engineer, Sheffield.— First and final 
dividend of 3s, 101d. in the £, payable at the Official Receiver'a 
offices, Sheffield, on March 22nd. 


Company Liquidations.— FLuoRUNDUM FLAME CARBONS, 
^ —Winding up voluntarily. Liquidator, Mr. F. N. Clarke, 4, 
avilion Buildings, Brighton. A meeting of creditors was called 
for March 22nd. 

BY ELECTRICAL ENGINEERING Co., Ltp.—Winding up 
voluntarily, Liquidator, Mr. T. L. Hanmer, 24, North John 
Street, Liverpool.—A meeting of creditors is called for March 29th, 
at Liverpool Particulars of claims should be sent to the 
liquidator by April 15th. 

Bastian ELEOTRIO Co., LTD.— А petition for winding up 
has been presented to the High Court by Mr. W. F. N. May, of 
Be ‚ Barnt Green, Worcester, and Mr. А. E. Wall, of 
Baddesley House, Hatch End, Middlesex, and will be heard in 

don on April 19th. 

[. GRIMSBY ELECTRIC WELDING Co., LTD.— Winding up voluntarily, 
iquidator, Mr. Н. Blanchard, Humber Bark, Fish Docks, Grimaby, 


PoRTABLE ELEcTRIO Morors, Ltp.—A petition for winding up 
has been presented to the High Court by Messrs, Electric Tools and. 
Motors, Ltd., of 31-33, High Holborn, W.O., and will be heard in 
London on April 12th, | 


Dissolutions of Partnership.—TrERNEY, Woop & Co., 
electrical engineers, 484 Oldham Road, Failsworth, Manchester.— 
Messrs. F. S. Ormerod, J. Tierney, and J. Weod have dissolved 
partnersbip. Mr. J. Tierney and Mr. J. Wood will attend to debts 
and continue the business. 

RYELAND & FERGUSON. electrical engineers and contra^tors, 44, 
Weston Street. London Bridge. 8 E.—Mr. W. L. Ferguson and Mr.. 
A. E. Ryeland have dissolved partnership. Mr. A. E. Ryeland will 
attend to debts and continue the business. | 


Trade Announcements.— Messrs. J. D. SAUNDERS & Co., 
LTD , aunounce that on the expiration of the lease of their temporary 
offices they have returned to Westminster, and their address is 
now 11, Dacre Street, Westminster, S. W. 1. 

MR. ALFRED WHITE has removed from Empire Buildings to 4, 
Norfolk Street, Sunderland. 

THE CAMBRIDGE AND PAUL INSTRUMENT Co., LTD, of 
45, Grosvenor Place, London, S W. 1, has now opened two repair 
depots. For the convenience of customers in Scotland and the 
North, a depot haa been established at 12, Westgate Road, New- 
castle-on-Tyne. and for customers in the Midlands a depót at 
Empire House, Great Charles Street, Birmingham, 

Мв. 8. P. Marsu, electrical engineer, of 63, Regent Street, 
Rugby, has disposed of his business to MR. F. PRITCHARD, 
A. M. I. E E., A.M I. Mech. E., with whom he will, however, continue 
for some months. [ 

Mr. A. W. COWARD, of Mill Lane, Chadwell Heath, Esrex, has 
entered into partnership with MR. C. B MAURICE, of Berwick 
House," 139. Oxford Street, W., who will now trade under the name 
of Messrs. Maurice & Coward, at the same address, Telephone, 
" Museum 3627." i 

THE GENERAL ELECTRIC Co., LTD., announces that. as from 
April 4th, its registered office will be Magnet House, Kingsway, 
London, W.C. 2. 


German Cable Industry.— The electric cable industry of 
Germany had а bad yearduring 1920, The goods sold abroadduring . 
the first six months did not total as much as 30 per cent. of 
the pre-war figure, says the Engineer, and during the last half- 
year they fell below 25 per cent. Sales in Germany ceased 
altogether. i 


Inquiry,.—The name and address of the makers of 
‘‘ Бёесо1” dimmers are asked for, Also makers of a lamp-testing 
wattmeter. e E 
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Catalogues and Lists. — Messrs. A. GALLENKAMP 
AND Co, LTD, 19-21, Sun Street, Finsbury Square, E.C. 2.— 
Oatalogue No. 75, ill ustrating and describing a number of electric 
furnaces for tempera'ures up to 1.000 C. These are of the tube, 
mutHe, and erucible types. Also Circular No. 207, which deeoribes 
a furnace for carrying out the Lessing coking test of coal. Both 
publications are fully priced. 

SIMPLEX CONDUITS, LTD., Garrison Lane, Birmingham.— 
A beautifully-produced catalogue of Simplex lighting fixtures 
of many types. The illustrations show bowl fittings, brackets, 
pendants, hall lanterns, table lamps, switch plates, electric signs, 
&с. A price-list is included in the booklet. 

Messrs. W. T. HENLEYS TELEGRAPH WORKS Co., LTD, 
Engineering Department, Blomfield Street, London Wall, E.C. 2.—- 
List U E 5. giving illustrations, prices, and full details of terminal 
boxes for outdoor work. The types shown include boxes for two, 
three, and four-core cables for voltages ranging from 660 to 20,000. 
Details of glands and jointing instructions are also given. 

Messrs. L. G. Hawkins & Co., 116, Charing Cross Road, 
W.O. 2. — A poster announcing a special spring offer of 
' Universal" domestic electrical appliances. Also an illustrated 
folder, "Domestic Service Electrified,” dealing with the same 
subject. е 

HuNTALITE, LTD., 25. Newman Street, W. 1.—-А folder giving 
illustrations and prices of floor and table standards, in antique 
walnut, for electrio lighting. 

WESTINGHOUSE ELECTRIC INTERNATIONAL Co., East Pittsburg, 
Ра, U. S. A.— An illustrated catalogue of electric toasters, radiators, 
irons, cookers, &c. 

Messrs. WATSON & Sons (ELECTRO-MEDICAL), LTD, Sunio 
House, 43, Parker Street, W. C. 2.—' Sanic Record " No. 13, giving 
some useful notes on radiographic work and curves plotted from 
results obtained with the firm's spark gaps, giving pressures in 
kilovolta for various gaps: Bulletin 32 S, a price-list of duplitised 
X-ray films and dental films and accessories; also Folder 338, 
dealing with the improved “Sunio X- ray plate. 

Tne GENERAL ELECTRIC Co., LTD., 61, Queen Victoria Street, 
EC. 4.—Leatlet O. S. 2,465, advertising the Kingsway ` miners’ 
hand lamp, and giving illustrations and prices of screwed and 
bayonet cap Jamps for use with thia. 

Also an illustrated catalogue giving particulars and reduced 
prices of " Osram G.E.C." vacuum and gasfilled electric lamps. 
The list includes views of the lamp works. 

THE IMPERIAL ENGINEERING Co. 61, Darlington Street, 
Wolverhampton.— Ап illustrated and priced lesflet, advertising the 
Imperial 440-watt electric toaster, with flex and adapter. 

Messrs, Fraser & GLAss, Assembly Works, Middle Lane, 
Hornsey, N. 8. — Two illustrated leaflets (Lists Nos. 1 and 2) 
showing examples of steel chains for balancing and driving. 

THe ELECTRICAL APPARATUS Co, LTD., Vauxhall Works, 
South Lambeth Road, S.W. 8.—Leaflet H 41/5, a well-illustrated 
price-list of ironclad switches, draw-out pillars, and switchboards, 
giving full details and specifications. 

METROPOLITAN-VICKERS ELECTRICAL Co., LTD., 20, Brazen- 
nore Street, Manchester.—Leatiat No. 379/1 —1, giving descriptions 
and details of three-phase transformers for rotary converters ; 
No, 379/1—3, illustrations of three-phase transformers for rotary 
converters; and No. 711/1 A, illustrating and describing trans- 
formers for use in collieries. 

Messrs. MELDRUMs, Ltp., Timperley, near Manchester.—Two 
leafl- ta illustrated in colour—one showing the Meldrum” 
forcel-draught furnace applied to a Lancashire boiler, and the 
other depicting the Meldrum " mechanical stoker with moving 
grate and forced draught. 

Pope's Etectric LAMP Co, LTD., Elasta House, 5, Arthur 


Street, W. C. 2.—Leaflet C. L. 1, illustrating and describing Elaata- , 


lite 20-watt oandle lamps, Fully prioed. 

THe Eorson SWAN ELECTRIO Co, LTD., Ponders End, Middlesex. 
List No. PP 213, an illustrated catalogue giving very fall par- 
tioulars, and also prices, of petrol-electrio lighting and pumping 
ects of capacities ranging from 3 to 13 kW. Batteries and 
switchboards аге also illustrated and desoribed. 

HART ACCUMULATOR CO, LTD.. Marshrate Lane, Stratford. 
E. O. 15. Catalocue for 1921. The list gives illustrations of all 
types of accumalatora (with prices), and each section is indicated 
on a thumb index for easy reference; it is bound in stiff covers. 


For Sale.—The Lancashire and Yorkshire Railway Co. 
has for disposal one Yates and Thom componnd vertical engine, 
direct-ooup'ed to & 750-kW Dick, Kerr generator. 

Wigan Corporation E'ectricity Department has for sale a 
Thompson patent straight water-tube boiler (vertical type). 

Elland Urban District Council, consequent on purchasing elec- 
trical energy in bulk, has for disposal the contentis of ita electricity 
atation. 

Messrs. Eadon & Lockwood will eell by auction. on April 19th and 
following days, at Chilwell, Notts., electrical plant, machinery, Хо. 

By direction of the Disposal Board, Measrs. Fuller, Horsey, Sons 
and Cassell will tell by auction, on April 20th, at Greenwich, 
surplus electrical plant, including a 14-kW wireless transmitting 
and receiving set. generating sets, Ко, For full particulars sec our 
alvertisement pages to-day. 


Soclal Events.—The annual dinner of the Torquay Elec- 
tricity Supply Department took place at the Royal Hotel, on 
March 12th, Mr. II. F. G. Woods. the borough electrical engineer 
and manager, presiding. A musical evening followed, the prozramme 
being provided by various members of the staff. 

A dinner was held at the Connaught Rooms, on March &th, at 
which the executive, inanazement, and depot superintendents of 
the bxiieop Swan kbieotrio Co., Ltd, were present, The chair was 


taken by Mr. C. Jermyn Ford, the chairman of the company, sup- 
ported by Major Eustace Quilter and Mr. E. A. Gimingham, 
directors, and amongst the visitors were Messrs. R. O. Lanphier and 
S. B. Rogers, the former being the vice-president of the Sangamo 
Electric Co, U.S. A., whilst the latter is the European manager of 
the Sangamo Co., а cor cern closely estociated with the Edison Swan 
Electric Co., Ltd., who are the sole Sangamo sgents for Great 
Britain and the Colonies. During the evening the toast of The 
Chairman " was propored by the commercial marager, Mr. C. 
Horace Cox. The Depot Superintendents was proposed by Mr. 
J. W. Elliott, joint sales maneger, and this was replied to by Mr. 


` J. Taylor (Glasgow), and Mr. A. McDonald (Duulin), “The 


Visitors," proposed by Mr. E. A.Gimingham was responded to by 
both Mr. Lanphier and Mr. Rogers. A musical programme was 
provided by the Misres Violet Holt and Barbara Lavghton, Messers. 
George Tinney, A. Р, Ambler and E. Н. Miller; the last of these 
sang an Ediswan Topical Song. 


How American Merchants are Cutting Down Expenses. 
—Valuable information ss to how merchanta of the country are 
cutting down their expenses to meet the present s'ump in busirets 
is being received by the Domestic Distribution Department of the 
Ctanber of Commerce of the United States. More than 15,(C0 
letters of irquiry were sent out to wholesalers, jobbers, ccmmieaion 
merchants, and retailers, asking them certain questions regardirg 
their present overhead experses, and what they are doing to reduce 
them. Already a multitude of replies has been received at the 
headquarters of the National Chamber, and in almost every case 
the merchant is reducing his operating expenses so that he can 
meet the pressure of the public for lower prices. Most of the 
answers report that workmen are more efficient than they were this 
time last year, when there was plenty of work to be had. Some 
firms have eliminated pay for overtime, while others bave reduced 
salaries. ‘‘ We ага weeding out the drones and keeping our efficient 
workmen,” is a typical statement. In this cornection one man 
stated that he had cut down his force 44 per cent., and that his 
production had increased 25 per cent. Originally, he employed 25 
men, When the firet depression in business affected him, he cut 
down bis force to 22, and his output remained the same. He 
reduced his force & second time to 14 men, ard his production 
went up 25 per cent. Atthe same time, he reported а wage reduc- 
tion of 30 per cent. Some firms replied that tuey were not reducing 
the wages of tbeir old employés, but that they were hiring new 
men for less morey. Others said they wculd not reduce wages 
until the cost of living dropped appreciably. “ We are reducing 
tbe amount of our bonuses by 50 per cent. and we are cutting 
down our commiesions on sales," ia quite a common reply. This is 
the way in which one merchant explained the manner in which he 
handled his wage problem when the present business Cepression 
set in: — We called our men together, and laid our cards on the 
table. We had nothing to withhold. We told them that we oould 
not continue to do business with the present wage scale unless 
they became more efficient. By increasing their efficiency they 
made it possible for us to reduce our prices." Everywhere the 
replies indicate that there is a tightening of credit, without any 
general reduction of volume. New accounts are being more olosely 
scrutinised, and bills are reaching the hands of collectors a little 
sooner than when buainess was brisk. The replies are about evenly 
divided on the question—" Have you reduced your advertising 
space А numter of merchanta report a reduction. while some 
say they are more careful іп their advertising. A large number 
of merchants report that they have increased their advertising 
appropriations. They point out that advertising is a means of 
sales promotion, which should be pushed at this time especial y. 
These answers are being collected in digest form by the National 
Chamber for the purpote of disseminating this information to 
business men.— uter з Trade Service (Washington, March 7th). 


Water Power in Pero.—The Commercial Secretary to 
H M. Lezation at Lima (Mr. F. W. Manners) has forwarded to the 
Department of Overseas Trade a trans'ation of a projected Bill 
recently presented by ths Finance Minister to the Peruvian Con- 
gress concerning the nationalisation of water power in the 
Republic of Peru. Under th's Bill all water-power сопсев`іорв 
will be granted under the provisions of the Mining Code by the 
authorities therein appointed. The translation may be seen by 
United Kingdom firms interested at the Inquiry Room of the 
Department of Overseas Trade 35, Old Queen Street, London, S. W. I. 


German Companies’ Working Agreement.—At a general 
meeting of the Allgemeine Elektricitüte-Gesellachaft. the presidert 
Herr Rathenau, proposed a echeme of closer union with the Linke 
Hofmann works, and an increase of capital. 

On the side of the А.Е, G. the object of union is, briefly, to avoid 
contra.tion of the activities of their vast repair sheds in favour of 
new construction, by attaching themselves to a locomotive concern 
which disposes also of important partly-finished articles of manu - 
facture. On the other side, the Linke-Hoffmann works are 
anxious for the union, because they foresee that the electrio. 
locomotive business will gradually increase in importance, and 
needs for this purpose close connection with а large electrical 
cuncern.—- Zhe Times. 


Unemp!oyment Benefit Figures.—Some very inetrnctive 
figures regarding the cost to the State of maintaining the un- 
employed are given in a written answer by Mr. Macnamara to Sir 
W. de Frece. From January let to March llth there was paid out 
in unemployment ben: tit £5.300,000, and in out-of-work donation 
£2,900,000, Since November grants for roads to the extent of 
£ 3,000,000 have been piid. An equal sum has been paid by way 
of loan. The Unompicyment Grants Committee has sanctioned 
£764,545 since January Ist. Productive work bas been found for 
about 100,0 men,—=.Werning Post, 
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To Finish in Germany.— It is announced in the Finnish 
Press that arrangements are being made to send some 10 young 
engineering students, who have comp'eted their course in the 
Technica! High School at Helsingfors, to Germany, in order that 
they may make themselves familiar with the latest developments in 
the big industrial establishments of that country, Each student is 
to stay about a year in Germany, and the firms of Siemens and 
Halske and Voigt's turbine factory are mentioned as those to 
which the students will be attached. A sum of 100,000 marks ia 
provided in the budget for defraying the initial expenses of the 
schema, 


Book Notices.—‘ The Metropolitan-Vickers Gazette.“ 
Vol. VÍ, No. 95. February, 1921. (23 pp.).—This issus contains 
the usual interesting wel- illustrate arti:les, inclu ling Electrical 
Equipment of Oil Wells,“ Works Testing Devices.“ and а 
description of a new workmen's canteen at the Trafford Park 
Works. 

"Journal of the Institution of Electrical Engineers.“ Vol. 
LXIX, No. 297. January, 1921. London: E. & F. N. Spon. 
Price 10s. 6d, — This issue contains the following papers: — The 
Distribution of Electricity,” by Mr. W. B. Woodhouse; Some 
Economic Aspects of e. h. p. Distribution by Underground Cable,” 
by Мг. R. O. Kapp; the Twelfth Ke!via Lecture Electrons,” by 
Sir W. Bragg. F. RS.; A Precise Form of th» Kelvin Electro- 
stati» Voltmeter, by Mr. E. H. Rayner; The Whitened Cube as 
a Precision Iateg rating Photometer, by Mr. H. Buckley; aud 
"Range of Wireless Stations," by Captaia R. C. Trench. 

Scientific Paper No. 408 of the U.S. Bureau of Standards, 
Effect of the Rate of Cooling on the Mag netie and other Properties 
of an Anneale 1 Eutectoid Carbon Steel" (t4 pp). Washington: 
Government Printing Оћ зе. Price 5 cents.—This is a record of 
experiments carried out on six specimens of steel which were 
heated to 800° C., and allowed to cool at various rates. Tae 
following properties were then measured :—Normal induction for 
ordinary and large maznetising forces, residual induction, coercive 
force, reaistivity and Shore scleros zope hardness. 

Fuel Research Board: Technical Paper, No. 1. The Assay of 
Coal for Carbonisation Purposes: a New Laboratory Method.“ By 
Thomas Gray, D.Sc., Ph.D., and James D. King, F. I. C., A. R. T. C. 
London: H. M. S:ationery Office. Ргісз 6d. (by post 7d.).— The 
Fuel Research Board has begun the issue of a series of special papers 
and reports which will be known аз Technical Papers of the Fuel 
Research Board. These papers will be prepared from time to time 
on the results of the work carried out at H.M. fuel research station 
or elaewhere, and will, it is thought, be valuable to all who are 
concerned with fuel problems. The present report. the first of the 
series, describes the development of a method of coa! assay in 
which by direct weighing and measurement the yields of gas, oil, 
water and carbonaceous residue resulting from the carboaisation 
of coal at different temperatures can be quickly and accurately 
determined. The experimental results given in the paper show 
that the method supplies valuable information which cannot ba 
obtained direc ly from the ordinary laboratory methods hitherto 
us d in the testing of coal. Tables and graphs illustrating the 
experimental work are incorporated in the report. 

"Engineering as a Career." By Percival Marshall, A. Inst. M. E., 
and Alfred W. Marshall, M. Inst. M. E., A. M. I E. E. (56 pp.) London: 
Percival Marshall & Co. Price 9d. net.— This is the second edition 
of a very us2ful little guide for those seeking an entrance to the 
engineering professions. Mechanical engineering is dealt with at 
a greater length than other branches, as the author state that it 


offers the largest field for employment, and is really the basis of- 


nearly all engineering work." А list of the principal engineering 
colleges and technical schools is included. 

British Standard Specification, No. 91— 1921, " Electric Cable 
Soldering Sockets (for cables from 0°0018 to 1'002 sq. in sectional 
area). London: Crosby Lo:kwood & Son (forthe BES.A.). Price 
ls. net. This specification includes definitions and clauses relating 
{о the material and dimensions of cast and wrought lug sockets, 
clamp sockets and their clamps, Attention is directed to the care 
which should be taken to ensure that the cab'e fits the hole in the 
socket, so thut the current will not have to traverse an undue 
amount of ol ler. 

Also No. 139—1921, “Red Fir Wood Poles for Telegraph and 
Telephone Lines." Price 18. net. This specification deals with 
light, medium and stout poles of lengths varying from 16 to 865 ft. 
A section dealing with creosoting is included. 

"Welfare Work." Vol. II, No. 15. March, 1921.— This issue 
gives details of a work men's compensation scheme in force at the 
Bournville works of Messrs, Cadbury Bros., and articles on Pro- 
gress in China," and The Science of Industrial Management." 

“Science Abstracts А and B," Vol. XXIV, part 2, February 28th, 
1921, alao index to Vol. XXIII (A and B). London: E. and F. N. 
Spon, Ltd. Price 23. 6d. each net. 

“Radiographic Technique." By T. Thorne Baker. Pp. xii + 
196. 62 fira, Londcn: Constable & Co. Price 1^8. 

“Elestrical Installation Work (including Electric Wiremen's 
Work)" By J. H. Havelock, Pp. viii + 365; figs. 120. London: 
Crosby Lockwood & Soa. Price 15a. net. 

"Lehrgang der Sehaltuagsschemata E'ektrischer Starkstrom- 
Anlagen." By Prof. J. Teichwü ler. Munich: R. Oldenkourg. 
Price 68 marks. 

"Year-Book of Wireless Telegraphy and Telephony for 1921." 
London: Wireless Press, Ltd. Price 218. ' 

Opportunities in Engineering.“ By C. M. Horton, Рр. 90. 
London: University of London Press. Ltd. Prica Зв. 6d net. 

Frei eitungsbau Ortenetzbau.’ By F. Kapper. Munich: R. 

Oldenbourg. Price 66 marks. 


Demand for Machinery іп India.— Machinery for brass 
and iron foundry work, and for sanitary, mechanical, and electrical 


engineering, is in great demand.—Jteuter’s Trade Service 
(Bombay). 


A Standard Customs Declaration Form.—The question 
ok a standard Customs declaration form for use throughout the 
British Empire, which was fully considered by the Federation of 
British Industries in 1918, has again been brought into prominence 
by the deliberations of the Empire Customs Conference. 

The Executive Committee at its meeting on March 9th sanctioned 
the appointment of a Committee of representatives of the industries 
most likely to be affected to consider further action on the part of 
the Federation. The Committee consista of representatives of the 
B E. A. M. A., the National Federation of Iron and Steel Manu- 
facturers, the British Eugineers' Association, the Association of 
British Motor and Allied Manufacturers, the Wall Paper Manu- 
facturers’ Association. and Messrs. Lennox B. Lee. А. K. Davies, 
E. R. Firth, George Garnett, W. V. Collier, Harcy Allcock, Thomas 
Bolton, L. J. E. Hooper, P. H. Lockhart, E. H. Matthew, Frank 
Moore, R. M. Bewick, А. E. Jacob, W. B. Pickering, F.. B. 
Nathan, and R. A. Pilkington. 

On the recommendation of this Committee a letter has now been 
ad Jressed to the Comptroller-General, Department of Overseas 
Trade, drawing attention to the careful consideration devoted by 
the Federation to the question of evolving a standard Certificate of 
Origin and Value, and suggesting the desirability of a joint 
meeting between representatives of the Conference and the 
Federation, to discuss both this point and other questions of 
importance to Industry, such as treatment of commerce al travellers, 
sanp:ea, &c., which it is unde:stood the Conference proposes to 
investigate, А draft form of standard certificate approved by the 
Committee was submitted together with the letter.— F. B. I. Bulletin. 


Electricity and Paper-making.—A correspondent of T'he 
Times Trade Supplement says electrical engineers have been oon- 
sidering the large scope for enterprise that is presented to them 
owing to what they regard as the backwardness of our paper: 
making interests in the use of electricity. Statistical information 
prepared by the paper-makers' organisation is quoted to show that 
out of 500 paper-making equipmeats in the United Kingdom, only 
21 have adopted electrification. As the British paper-making 
inlustry in some sections is faced with the necessity for less con- 
servatism io its attitude toward modernisation as a means for 
securing efficiency and economy, it is not surprising that electrical 
installation engineers and manufacturersare looking in this direction 


-for a fair amount of work before long. 


Standardisation of Government and Municipal Contracts. 
— The Executive Committee of the Federation of British Industries, 
at its meeting on March 9th, considered a recommendation from 
the D»-Controlled Associations Committee that a Committee, repre- 
sentative of all important industries affected, should be set up to 
investigate the possibility of securing the adoption of a standard 
type of Government and municipal contract and form of tender; 
and to inquire and report as to whether any conditions were 
imposed (including special conditions referring to particular goods), 
which were unnecessarily onerous, and, consequently, detrimental 
to the advancement of trade. 

It was moved by Sir John Mansell, and unanimously resolved, 
that the recommendation be adopted, and that representatives of 
the following industries be asked to serve on the Committee of 
Inquiry :— Electrical engiueers, general engineers, machine tool 
trades, tube manufacturers, wire rope makers, tanners, brush manu- 
facturers, cable makers, iron and steel manufacturers, cement 
manufacturers, paper makers, shipbuilders, woollen and worsted 
trades, builders, aircraft manufacturers, master printers, boot 
makers, motor manufacturers, wagon builders, explosives trade, 
food manufacturers. oil and fat producers, and two representatives 
of the de-controlled associations, 

The Committee was empowered to approach directly, and to hold 
meetings or interviewa with, representatives of any Government 
department and municipalities, particularly the Admiralty, the 
War Office, the Air Board, the India Office, the Crown Agents for 
the Colonies, and the Ministries of Transport, Health, and Labour. 
—F.B.I. Bulletin. 


Trade with Russia.—The Board of Trade. (Licensing 
Section) announces that licences are no longer required for the 
export to Russia of any goods other than goods, the export of. 
which is prohibited except under licence to all foreign countries, 


Spanish Commercial Treaties.—The Spanish Govern- 
ment has decided to extend the commercial treaties lapsing on 20th 
inst until the new Customs tariff comes into effect. — Heuter'« Trade 
Service (Madrid). 


Patent Application—Ravul Frere has applied for 
restoration of Patent 23,018, of 1913, for Improvements in means 
for automatically controlling the supply of air to boiler furnaces," 


A New Norweglan Electrical Association. — The 
Department of Overseas Trade is informed by the Commercial 
S'cretary to Н M. Legation at Christiania that at a meeting recently 
held in Christiania by Norwegian factories and workshops 
capitilisel with Norweyian money for the purpose of producing 
Norwegian etectro-technieal products, it was decided to form the 
National Asaociation of Electro- Technical Industries (Landsforening 
vor Electro- eknisk Industri) with the object of protecting the 
common interesta of its members and of working to consolidate the 
position of the electro technical industry. i 
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LIGHTING AND POWER NOTES. 


Áberdare.—YEAR's Workina.—The accounts of the 
eleotricity department for the year ended March 31st, 1920, ahow 
а total revenue of £11,089, as compared with £8 204 in the previous 
period. Working costa amounted to £6 927, as against £5,020, 
leaving a gross profit of £4,162 (£3,184). The net result was a 
profit of £570, comparing favourably with a deficit of £92 in the 
previous year. The number of units sold increased from 1,208,960 
to 1,371,254. An interesting item in the revenue account of tbe 
destructor department is the sale of steam to the value of £1,285 
to the electricity department. 


Ab:rdeen.—P&oPos«pD EXTENSIONS.—At а meeting of 
the Ele:tricity Committee a scheme for extending the electricity 
works, at а cost of £210,000, was considered, and it was decided to 
place the scheme before the Electricity Commissioners. 


Arbroath. —Рворозер Paice IncREASE.— The Arbroath 
Bleotrio Light and Power Co., Ltd., has applied to the Minis- 
try of Transport for an order under the E.ectric Lighting Act 
(1899) to modity the existing statutory powers under the Arbroath 
Electric Lightiog Order. The Ministry has been asked to approve 
of an increase in the present rates. 


Belper and District. —ExTkNSION or SuPPLY.—The 
Derbyshire and Nottinghamshire Electric Power Co. is applying 
to the Electricity Commissioners for powers to generate and supply 
electricity within the urban districts of Belper and Hesge. 


Burtoa-on-Trent.— ExtTensions.— The Town Council 
has approved the recommendations of the Electricity Committee 
with regard to plant extensions. It is proposed to purchase some 
second-hand plant from the Nottingham Corporation at a coat of 
410,500 ; this with the necessa. y auxiliaries and arrangements for 
erection is estimated to cost about £33,500. 


Camberley. — Exvtoraiciry SuPPLY.— The Yorktown 
and Blask water Gas Co. has completed negotiations with the War 
Office for a supply of electricity in bulk from the power station at 
Aldershot ; it proposes to supply electricity for lighting at 
8d. per unit, and for power at from 4}d. to 5d. 


Carmarthen.—PRICR Increase DEFERRED.— The Car- 
marthen Electric Light Co. recently applied to the Corporation for 
an 80 per cent. increase in the public lighting charge, and a sub- 
committee of the Corporation, haviag heard a deputation from the 
company, recommended an increase of 50 per cent. At а Council 
meeting the matter was referred back for further consideration, 
the proposer alleging that the recommendation was carried by 
the votes of members who were shareholders of the company. 


Chichester. —P &oPoskb PURCHASE OF UNDERTAKING.— 
Ata recent meeting of the City Council, the Mayor stated he had 
received a letter from the Electric Light Co. offering its under- 
taking to the Council at a price to Ыз agre:d upon by arbitration, 
or as an alternative the Council could make an offer to the oom- 
pany. A Sub-Committee appointed to deal with the matter, 
recommends that the Council offer the sum of £12,500, subject to 
the settlement of all outstandiog claims upon the undertaking. It 
is also recommended that sanction be sought to a loan of £14,500 
to cover the purchase price and the cost of putting some of the 
plant into proper working order. 


Continental, —SwiTZERLAND.—O wing to the protracted 
drought, hydro-electric undertakings have been unable to keep up 
their output; this is having a detrimental effect upon tha rail ways, 
agriculture and other industries which are now dependent upon an 
adequate supply of electricity. Rain has fallen this week. 


Cz£cHO-SLOVAKIA.— Activity is being displayed in the formation 
of new electrical undertakings in the new kingdom of Czzcho- 
Slovakia, Afterthelaunching of the Middle Moravian company, have 
followed an East and a West Moravian company, each with its 
separate district to serve. Now,the fourth and the last to be 
established is the North Moravian, with the object of electrifying 
Northern Moravia and the parts of Silesia on the border. Tne new 
company bears the name of Nordmährische Elektricitüts Aktien 
Gesellschaft," and possesses a capital of 4,000, 000 kronen. To the 
capital of the concern the State, the Province, and the communes 
affected contribute to the extent of 60 per oent., private capitalists 
to 35 per cent., and officials, workmen, and others, to 5 per cent. 

The supply of electricity to the towns, rural districts, and 
industries of Western Bohemia, was a buraing question before the 
war, and led to many but fruitless representations and negotiations 
with the former Governmental departmen*s at Vienna. With the 
new order of things, the matter has been taken up by the Elek- 
tricitáus Verband der Nordiichen Bohmerwaldbezirke, representa- 
tive of district deputies, provincial bodies, communes, and other 
consumers, and the question seeking solution now is either the 
erection of a distribution net work tor the whole province with a 
single generating station worked by water alone, of which an ample 
quantity is available, or by heat in some form, or by a com bination 
of the two systems, Io favour of the last is the fact that resort 
must probably be had to heat reserve plant in the drier p:riols of 
the year, and that big works like the Skoda Co.'s works in the 
Pilsen coalfielda and other works have large heat plants al rea dy 
available; but the decision depends upon the cost, ani to 
serve the needs of the small as well as the larger consumers, 
choice must be made of that system entailing the least prime 
cost. So far as the peculiar circumstances of West Bohemia are 


concerned, the question is evidently very complex, and the result 
of the general deliberation wil) be awaited with interest, 

The Moravian Provincial Commission has decided, after thorough 
examination, on the development of the water power of the river 
Thaya. The building of two dams and a weir, with a hydro- 
electric station at Znaim, was approved ; 80,000 000 kWh yearly is 
expected to be the output of these works, which, with two 
additional weirs, cannot be completed under several years. Before 
the war, Swiss capitalists were interested in this scheme. 


Dublin.—W ATER Power Possisiitizs.—Ino its report 
upon the possibilities of utilising the water power of the Liffey 
for the generation of electricity, the Corporation Electricity Com- 
mittee points out the difficulties placed in the way of the electricity 
undertaking by the fuel shortage, and considers that from many 
poiots of view the harnessing of the Liffey would be of enormous 
advantage to the city. It is stated that when the question was fiat 
dealt with, it was considered that with coal at 10s. a ton, it would 
pay to undertake a water-power scheme with a maximum capital 
cost of £50 per h.p. developed. Now that coal costs 50s per ton, 
that figure can be fixed at £200 per h.p. The report states :— 

" Even if the water power were to cost more than the steam 

power, it would be well worth considering, as it would remove, to 
a large extent, the menace of a coal shortage. This, however, does 
not appear to be the case, and it seems quite probable that the 
water power will prove the cheaper. It is estimated that the Liffey 
development scheme would not cost mach more than £100 per h p. 
In other words, the power from the Liffey water-power works 
would cost little more than half as much аз an equal amount of 
power from the Pigeon House works. In estimating ultimate costs it 
must be remembered that the capital costs already incurred by 
establishing the ateam-power stations must continue to be carried 
until the capital expenditure has been paid off. Even when these 
costs have been taken into account, the water-power proposition 
would appear to have much to be said for it from the financial 
point of view. 
. "If water power were substituted for steam power for the 
generation of electricity for the supply of the present Dub. in con- 
sumers, the result would be a saving of some 50,( 00 tons of coal 
per annum. This ooal at 50s. per ton would cost £125.000 per 
annum, and this sum capitalised would amount to over 1} million 
pounds sterling. It will thus be seen that very large capital 
expenditure would be justified for the purpose of developing the 
Liffey water power." 


Dondee.— ELEOrRICIrT SUPPLY DiscussioN.— The Uor- 
poration's electricity problems were discussed at great length at a 
special meeting of the Town Council, Prof. Gibson waa in atten- 
dance, and was thanked for the assistance he had given the Council 
in compiling reports on various schemes. The convener of the 
Electricity Committee declared that they must d'smias from their 
minds any idea of the city's exploiting hydro-electric power on its 
own account. It was decided to curtail the proposals previously 
passed to extend the steam generating plant, and to confer farther 
with the Grampian Co. with a view of getting a favourable offer. 


Edinburgh. — New  SuB-srATION. — The Corporation 
Electricity Committee recommends that tenders be accepted for 
the erection of a sub-station in the Cowgate, which is estimated to 
coat £10,000. 


Galashiels. —PROPOSED PURCHASE OF UNDERTAKING.— 
The Town Council is in communication with the Galashiels and 
District Electric Supply Co., Ltd., with regard to the propoeed 
acquisition by the town of the company’s undertaking. The com- 
pany considers it is premature to enter into negotiations, 


Gold  Coast.—ELEcrRICcITY SuPPLY Deraits.—The 
administration report of the Gold Cosst Railways forthe year 
1919, just to hand, states that throughout that poriod the elec- 
tricity supply to locomotive workshops and rusning sheds, 
Government offices, and for public and private lighting, had been 
maintained without interruption of service, and there was & 
marked increase in the quantity of electricity generated and 
supplied over the previous year's working. Private consumers 
lighting load increased considerably, and more than 400 additional 
lighting points were installed. 


Halstead.—Position or SUPPLY ScHEME.— The Esser 
County Standard atatea that only about £1,000 of the £8,000 
required for the carrying out of the Halstead electricity supply 
scheme has been aubacribed. 


Hereford.— EXTENSION OF SuppLy.—The Corporation 18 
applying tothe Electricity Commissioners for a special order authoris- 
ing the Council to extend its area of supply of electricity, so as to 
include therein the urban districts of Bromyard and King con, the 
rural districts of Bredwardine, Bromya:d, Dore, Hereford, Kington, 
Leominster, Ross, Weobley, Whitchurch, Wigmore, and parts of 
the urban district of Ross, and the rural district of Ledbury, the 
extension and amendment of the Hereford Electric Lighting Act, 
1898, supply of electricity in bulk, construction and erection of 
overhead wires, and further powers with regard to revenue and 
reser ve fund, 


Kirkcaldy,—N EED FoR EXTENsIoNs.—The Corporation 
is in a difficulty so far as the future of the electricity undertaking 
is concerned. There is a desire t> retain the undertaking rather 
than dispose of it tothe Fife Power Co., but, believing the time 
premature to consider any scheme for a national power station 10 
Fife, the only alternative would seam to be that of temporarily 
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extending the present generating station, at а cost of £7 0,000, and 

a new power station later. The Oorporation electrical 
engineer reports that there is no room on the existing site for further 
steam plant extensions to meet the needs of the town. He considers 
that a steam-turbine power station on a new site has become 
inevitable, and advises the purchase of two 750-b.h.p. land Diesel 
engines, with alternators, to be placed in a temporary building 
alongside of the existing station. 


Littleborongh.— ELEcTRICITY ғов New Hovusks.—A fter 
considering the question of the supply of electricity to the housing 
site, the Tramways and Electricity Committee has recommended 
that the engineer submit revised estimates for the laying of cables 
to Hare Hill Mill, and thence to the housing site, for distribation 
cables thereon, the wiring of the houses, and for street lighting ; alao 
that application be made for borrowing powers, and that tendera be 
obtained for wiring the houses. 


Mytholmroyd.—Mains ExTENSIONS.— The Urban Dis- 
trict Council has given permission to the Yorkshire Electric Power 
Co. to lay more mains in the district, and also to proceed with the 
erection of an overhead cable from Mytholmroyd to Acre Mill. 


Navan.—Evrctric LIGHTING SOHEMR.—At а meeting of 
the Urban Council, the Irish Commissioners of Public Works 
intimated, in reply to an application for a loan of £10,000 for an 
electrio lighting scheme, that such loans were not now granted by 
the Commissioners. After discussion, it was decided to apply to 
the Munster and Leinster Bank for a loan of £10,000, repayable in 
20 years, 


Newport. — CooLiNG-WATER INVESTIGATIONS, — The 
Newport Harbour Board has given its sanction to a scheme put 
forward by the electrical engineer of the borough of Newport for 
the establishment of а aingle-unit pumping station for the 
purpose of making investigations to ascertain if the use of the 
river-water for condenser-oooling purposes is practicable. 


Runcorn.— Pow RR Co.’s SUPPLY то ELLESMERE Port. 
—The Mersey Power Co. has notified the Mersey Conservancy that 
it is about to lay cablea in the bed of the Biver Weaver, near 
Weston Marsh Lock, for the purpose of conveying electrical energy 
from the Percival Lane power station of the company at Runcorn 
to Ellesmere Port. Five cables are proposed in all—three power 
cables and two telephone cables. The cables will be paper insulated, 
lead sheathed and double wire armoured. They will be laid in a 
dredged trench in the bed of the river on a solid clay foundation. 
No interference with tidal waters is anticipated. 


Ryde (Isle of Wight),.—MiNIxvx CHAROR Рвотавт.— 
The Town Council has decided to support the action of the 
Sandown Urban District Council in urging the Ministry of Trans- 
port to modify the order authorising the Isle of Wight Electric 
Light Co. to make a minimum charge of 50s. on the basis of a 
yearly consumption, instead of а charge based on а quarterly con- 
sunption, as at present. 


Sevenoaks. —PROPOSED PRICE INCREARE.— The Elec- 
tricity Oo. has applied for an order to charge 18. per unit 


for eleotricity, with quarterly minimum payments of 168. in the 
winter, and 10а. in the summer. 


Sonthampton.— Рворовкр Price INCREASE.—In а 
report to the Borough Oouncil, upon the steps necessary to reduce 
an expected deficit of about £10,000 in the next financial year, the 
engineer states that re-organisation should be carefully considered 
in the first place, Next, he thinks that the prices charged for elec- 
tricity for heating are too low, and suggests increases which would 
bring in an additional revenue of £6,286. А small increase in 
revenue could be effected by charging rentals for the power and 

meters. He states that he is very reluctant to recommend 

any forther increase in lighting charges, although the Corporation's 

` Yates are probably the lowest on the South Coast. A special meeting 
of the Electricity Committee is to consider the report, 


Sonthend.—INsPECTION or SECOND-HAND PLANT.—At 
a meeting of the Electricity and Light Railways Committee, the 
electrical engineer reported that the Rotherham Corporation had 
laid down а new generating station and was disposing of а 
quantity of valuable plant from the station which had been closed, 
including four 30,000-lb. Niclausse boilers which had been in use 
for a period of two yeara, and which, if in suitable condition, could 
be utilised in connection with the new extension scheme, thus 
enabling a considerable saving to be effected. It was resolved that 
the „Councillor Butterfield, and the electrical engineer 
attend at Rotherham for the purpose of inspecting the boilers and 
other plant which might be considered suitable for use in con- 
nection with the Southend scheme. 


STREET LIGRTING.—The Electricity Committee reports that it 
has had before it the question of reverting to the full pre-war 
standard of lighting in the streets of the borough, and һаз directed 

engineer to submit а report upon the matter to the next 
meeting of the Committee. Particulars were submitted as to the 
charges for illumination with arc lampe, and in view of the high 
cost of this method of lighting, it wa decided to obtain an 
estimate from the electrical engineer of the coat per lamp of 
fitting and lighting gaifllled lamps on the existing arc lamp 
standards, The electrical engineer was also requested to inform 
the Committee at its next meeting when he would be in a 
position to supply electricity to the electric street lamps (other 
than aro lamps) at the pre-war atandard of atreet lighting. 
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OFFER OF BULK SUPPLY.—The Town Council having received 
an offer for a future supply of electricity in bulk from the Oounty 
of London Е.В, Oo., hae replied that it will be to 


consider 
e ped any proposals put before it, and aske for particulars as to 
price, &, 


Statford.— SEPARATS  CoMMITTEES RECOMMENDED.— | 
The Gas and Electricity Committee recommends that, owing to the 
size and importance of the i 
mittee should control the gas undertaking, while electrical 
matters should bs dealt with by а separate Electricity Committee. 


Swansea, —SUPPLY то AMMAN VALLEY.—At a meeting 
of the Electricity Committee, with reference to the supply of elec- 
tricity to the Amman Valley, the town olerk stated that he had 
heard from Mr. W. A, Chamen, the general manager of the South 
Wales Electrical Power Distribution Co., who suggested that if the 
Corporation desired to supply electricity over a large part of the 
company's area to the north of Swansea, including the Pontardawe 
area, an agreement might be arrived at for the transfer of some of. 
tha company's powers, and that he had asked Mr, Chamen to state 
the conditions (if any) to which the company would require the 
Corporation to agree. The town clerk also reported upon the 
position with regard to the oompletion of the agreements and the 
necessary formalities as to notices, &0., in connection with the 
supply. The town clerk was instructed to take all the necessary 
вќерз to complete the matter, so that the supply might be given on 
the appointed day. 


Torquay.—EXxTENSIONS ScHEME DEFERRED.— The new 
electricity scheme, including the provision of a new generating 
station, has been put in abeyance for the present. It is considered 
that, having regard to the present financial position of the borough 
and the unsatiefactory condition of the money market, an ndi- 
ture of six figures could not be borne. It is hoped that the present 
works can be adapted to requirements for some years tocome. An 
independent consultant is to be asked to advise the Electric 
Lightiag Committee on the matter at the expiration of a month. 


Torrington (Юеуоп).—Ет,кствїсттү SUPPLY REQUIRED. 
—The Town Council has made arrangements for the promoter of 
the electric light scheme at Bideford to meet the Council on the 
subject for providing electricity for the town. 


Truro.—TRANSFE&R OF Powers REFUSRD.— The town 
clerk has been instruoted to reply to a letter from the Eleotricity 
Commissioners that having interviewed Messrs. Herd & Smith, Ltà., 


the Corporation is not prepared to transfer its electric lighting 
powers to that company. 


United States.—WaTER POwER Oonogssions.—The 
Federal Power Commission has granted the application of the 
Southern California Edison .Co, for a 200,000-h.p. h ic 
development on the San Joaquin River, Cal., part of a $100,000,000 
project contemplated by the company. The commission has also 
granted a 50-year licence to the Niagara Falls Power Co. to use 
19,500 cb. ft. а second of the 20,000 ob. ft. of water permitted by a 
treaty with Canada to be diverted from the Niagara River above 
Niagara Falls, The commission has also approved an application by 
Mr. Henry Ford for a power development project at Troy on the 
Hudson River to cost $2,500,000 as the power source for a projected 
motor factory, involving  $7,500,000.— Reuter's Trade Service 
(Washington), 


Wallasey.—CAUSE or DEFICIT.— Instead of providing 
£8,500, the Wallasey electrioity undertaking has finished the year 
with a loss of £7,000. This result is due to the extra consumption 
of fuel owing to the breakdown of two turbines іп Mayi and June 
last. In order to maintain the supply to the tramways and industrial 
undertakings, the supply was kept going, but with excessively 
high working costa. Since the repairs have been carried out, the 
fuel consumption has fallen from 5˙5 Ib. to 3:49 lb. per kWh. The 
deficiency on the year is carried forward, and although an increase 
of 4d. per unit is proposed, it is anticipated that a surplus of 
£5,900 will be achieved in 1921-1929. 


Wigston Magoa and District.—Exrension or SUPPLY. 
—The Midland Electric Corporation for Power Distribution ig 
applying to the Electricity Commissioners for powers to generate 
and supply electricity within the urban district of Wigston Magna, 


Ko., the parish of Bedworth, &c., and Bulkington, Atherstone, and 
district, &c. 


TRAMWAY AND RAILWAY NOTES. 


Aberdare.— VEAR'S Workine.—The accounts of the 
tram way department, which combine the accounts of the tramways 
and omnibuses, for the year ended March 31st, 1920, show a total 
revenue of £30,162, as compared with £26,820 for 1918-19. 
Working expenses amounted to £25,485, as against £18.003, 
leaving а gross profit of £4,677, to which the tramways contributed 
£4,922, while the "buses incurred a losa of £245. The net result 


was a profit of £149; the net profit of the previous year waa 
£2,598. 


Birmingham.— REPORT on ELECTRIC VkHIULES, — 
Some interesting figures are contained in a recent report by the 
superintendent of the Salvage Department to the Council. The 
report says there are now 32 electric vehicles engaged in the 
collection of refuse, and the work has been facilitated to a ver^ 
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great extent. Whereas two horsel vehicles and four men are only 
able to attend to 1,692 houses per week, oae electric vehicle, with 
the ваше number of men, visits 2,116 houses per week. The cost 
of the horsed vehicles works out at 3:221. per house per visit, while 
the equivalent cost of the eleotric vehicles ів 2 91d., a saving of 
'28d., or about £125 per annum for each electric vehicle. It is 
estimated that apart from this saving, each electric vehicle saves 
at least another £125 on accouvt of its releasing two horsed 
wagons for the inner areas where the work of collection is easier. 


' Blackpool. — Success or System.—It is interesting to 
mote that from 1593 up to the present date, the tramways 
have contributed £132,197 to tho relief of the rates. Blackpool 
was the pioneer town in electric tramcars in the country. In 
1884 a syndicate laid a length of 2 miles along the Promenade, 
worked by electricity. and the service was opened with the late 
Mr. J. Lancaster as manager. The lease expired in 1892, and the 
Corporation took overthe underiaking. At that time Plymouth 
and Huddersfield were the only towns workinz their own tram- 
ways. The first year at Blackpool resulted in a net less of £603, 
but there has not ben a loss since then. The average net profit 
for the last 28 years has been over £9,600 a year. 


Bradford.—Repuction or SERvicEs.— The short-time 
being worked in the loca! textile trades has caused the Tramways 
Committee to reduce materially the early morning car service on 
several of the city routes, and this cutting down is being extended 
to other routes. 


Brighton.—T&xroRíRY Fare RgpucrioNa.— О wing to 
a considerable falling-off in the number of passengers carried sinc3 
the introduction of higher fares, the Corporation has decided to 
revert to ld. fares for three months авап experiment. It is stated 
that the extra revenue is not as large as had been anticipated, 
amounting to only £12.000. 


Fife,.—CHA&RGED TRAMOAR HANDBRAIL.— While а tramocar 
was proceeding along the High Street, at Cowdenbeath, Fife, a 
man coming down the stair from th3 top of the car was seen to be 
in distress, The car was brought to a standstill, and it was found 
that the stair-rail of the car was charged with electricity. After 
great ditfi»ulty, the pole was taken off and the man was released in 
an unconscious state. He was removed to hospital. 


Glasgow.—Subway ELVOrRIO Tratns  PROPOSED.— 
Authority was given by the shareholders to the directors of the 
Glasgow Subway Railway Co. recently to close the line tem- 
porarily to traffic whenever that appeared to be in the interests of 
the company. In the past year revenue fell short of expenditure 
by £15,327. A shareholder raised the question of running trains 
with electrical accumulators. The chairman said this was possible, 
but it was a question they could not face on account of cost. 


' fpswich.—ADprrroNAL EnECTRIO VEHICLES. O wing to 
the great saving effected by the substitution of two electric vehicles 
for nine horses and carte, thereby reducing the cost of refuse 
collection from 18s. 3d. to 11s. 4d per ton, the Town Council has 
decid:d to apply for permission to purchase two additional 34-ton 
electric vehicles at a cost not exceeding £1,7£0 each. 


London.—TRarrFic REGULATION Вил, Postponep.—In 
rep y to a question put to him in the House of Commons, on 
March 21at, Sir Eric Geddes (Minister of Transport) said that the 
report of the Select Committee on London Trattic had been care- 
fully considered, but the proposal to tet up a London County 
Transport Authority was a highly contentious one. Ia addition 
to this, in view of the general neel of economy in Imperial and 
local expenditure, it was not desirable to proceed with the Bill at 
present. 

„ LiNKING-UP" RECOMMENDED.—With the object of expediting 
tramway traffic along the Embinkment, the London County 
Council is recommended to institute further circular routes," 
linking up certain s2rvices and so reducing the number of cars 
turned on the Embankment. The new connections to be provided 
under the scheme include Foreat Hill ani Embankment rid 


Breckley and New Cross, Southcroft Road and Embankment, — 


Norwood and Embankment, and Peckham Rye and Embankment, 
Direct tramway communication will be afforded between Catford 
and the Embankment.— Morning N. 

A9GMENTED SERVICES.—On and after March 30th, the London 
United Tramways will increase its tramway service between 
Shepherd's Bush and Hanwell during the morning and evening 
busy hours. In place of the present four-mioute interval, the 
cervice will be increase і to run at three-minutes intervals. and will 
operate thus between 7 a.m. and 9.30a m. and between 4.45 p m. and 
7 p.n. from Shepherd's Buah.— financial Times. 


London Electric Rillways.—ExTENsION or TIAE.— 
The Minister of Transport haa extended the time until August, 
1922, of the London Elestric Railway Act, 1913, for the construc- 
tion of works, &c. 


Newcastle, — Proposed RarLwaAv ELEcTRIFICATION.— 
The Newcastle-upon-Tyne Electric Supply Co. announces that 
negotiations are proceeding with the North-Eastern Railway Co. 
for the electritization of a portion of the main line. 


Portsmouth. —REDUCTION OF SERVICES.—In an endeavour 
to reduc» the working costs, in vi»w of the serious defi :it incurred 
since the introduction of higher fares, the Corporation haa decided 
to substitute a six-minute service for the existing five-minute 
service. In order that the whole of the p-esent stuff may be retained 
shorter houra are to be worked by the шеп; the average loss to 

ach is 98. рэг week. 


South Yorkshire.—TRAMwAY ScHEME.—AÀn inquiry by 
the Ministry of Transport is to be held into a joint scheme of the 
Urban District Councils of Wombwell, Wath-on-Dearne, Bolton- 
on-Dearne, and Thurnscoe to construct 16 miles of tramway 
between Barnsley and Mexborough, at an estimated cost of 
£300,000. What is being asked for is confirmation and certain 
extensions of the original Dearne District Light Railway Order, 
1916, the operation of which was postponed on account of the war, 


Sanderland.— TRAMWAY AND Rates.—At a meeting of 
the Town Council, Councillor G. S. Lawson, speaking on the esti- 
mates, proposed that the item of £5,000 from the tramways in 
relief of rates —which the Committee is unable to provide next 
year—be restored. He said this Sum was really the rent of the 
atreet, and ought to be paid, no matter what went without. If the 
tramways were leased to & private company, they would have got 
more from them than the Corporation had got from running 
the tramways, without risking any of the ratepayers’ money. 
Replying, Alderman New, chairman of the Committee, pointed out 
that the contributions to reserve and renewals fund for several 
years had been considerably less than the amounts they had taken 
out. The tramways had paid altogether £70,000 in relief of rates, 
£65,000 in rates, and £37,000 in renewal of tra-k to the Highways 
Committee. 
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TELEGRAPH AND TELEPHONE NOTES. 


Argentina. — NEW  WrRELESS 8тАТТОН.—Тһе Govern- 
ment has granted a concession to the General Wireless Telegraph 
Co., of Paris, to construct on the Argentine coast a wireless tele- 
graph and telephone station to communicate with France and 
other European countries, Ths company, it is stated, expeots to 
establish telephonic connection between Paris and Buenos Aires 
by a system of continuous waves. The duration of the concession 
is for 30 years; it authorizes the company to carry оз experimenta 
in long-distance wireless telephony, and if at the end of three years 
the experimenta are considered by the Argentine Government to be 
satisfactory, the concession will be extended to perm:t commercial 
exploitation of wireless telephone as well as telegraph communica- 
tion. Three sets of plant are to bs erected, and the station will be 
of 800-kW capacity.— teuter's Trade Service (Busnos Aires). 


Germany.— TELEPHONE SERviCE.—In a lecture, delivered 
last October, before the Reichsbund deutscher Technik (German 
Technical Union), Dr. Bredow outlined the financial position of the 
German telezraph and telephone service (2,000 million marks d:ficit 
іа 1920), and eu rgested remedies for improving the position. The 
gist of the lecture as reported by the Peichsbundes deutscher 
Technik is that the large deficit is due to the extraordinary rise in 
the cost of materials and labour; the prices for iron wire have 
іпсгеаѕеі 3,000 per cent.; for copper wire 1,200 per cent.; for 
underground cable, 2,000 per cent.; cable and flexible for internal 
connections, 3,000 to 4,00) per cent. ; and telephones, 2,000 to 3 000 
per cent. Both systems are at present strained to their higheat 
possible capacity. and extensions must be undertaken at onoe. 
Prior to the war, the cost of a telephone line in Berlin was Mk. 800, 
and is now Mk. 11,000, while the coat of working and maintaining 
a line has increased tenfold. Althouzh the telephone fees have 
incrca:ed to about four times the pre-war rates, further drastic 
alterations are contemplated ; the unlimited service rate will be 
або! shed, and a tariff introduced based on the number of calls 
made—the subscriber having the greatest number of calls paying the 
highest fees. Тое cost of installing the telephone has already been 
increased. and increasel revenue is expected from that direction, 
owing to the large number of prospective subscribers, A com- 
pulsory loan is also contemplated, and it is expected that аз the 
result of thia and other measures to be taken, the financial situation 
will improve in time ; but it will be many years before ths services 
reach their pre-war level of efficiency.— Zeehnical Месе. 


Ireland.— TELEPHONE SkERviCE.—It was reported on 
March 16th that the telephone wires in different parts of Ireland 
were cut on an extensive scale. Early оп the 16th inst. Belfast 
was isolated from many parts of the country, and as а number of 
linesmen and meshanics were leaving the Central Exchange in 
Dublin they were held up by armed men, who took from them all 
their equipmeat. This sort of thing has been taking place 
periodically for some time past. 


Railway Telegraphs.— MAINTENANCE.— Tt is stated that 
the railway companies maintain on behalf of the Post Office 
61,500 miles of telegraph and te!ephone wires, and that in respect 
of their maintenance £63,000 per annum is paid. 


Swltzerland. — NEW WIRELESS STATION. — Marconi 8 
Wireless Telegraph Co. has been anthorieed by the Swiss Federal 
Government to construct a wirelees telegraph station for operat:on 
over a period of 25 years by a Swiss company. The station, wh ch 
is to be erected near Berne, about 1.800 ft. above sea level, will 
employ a Marconi valve continuous-wave transmitter of 25 kW 
capacity. the aerial beir g carried on two towers, each 300 ft. high. 
Up-to-date apparatus for high-speed automat io working will 8.40 
ba employed. The new atation, which will afford special facilities 
for Prees traffic, besides conducting a commercial telegraphic 
service with England and other Eutopean countries, will be ready 
for use by journalists attending the second session of the Assembly 
of the League of Nations in September neat. It will be reoalled 
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that in November last Marconi engineers erected at Geneva, in the 
record time of nine days, a temporary station which materially 
assisted the international journalists attending the first Assembly 
of the League. 


United States.— TELEPHONE RATE INCREASES. — 
The New York Telephone Co. is to increase its rates by 28 per 
cent. as from April lat. In asking authorisation for this increase, the 
company argued that the payment of increased salaries and other 
additional expenses, amounting to $11,000,000, had made the 
step necessary. Jteuter's Trade Serries (New York). 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph indicates 
the issue of the ELECTRICAL REVIEW in which the “ Official: 
Not ios appeared.) 


OPEN. 


— HÓA —April 27th. Victorian Rail- 


way Commissioners, Spencer Street. Caustic soda primary cells, 
complete (Contract No. 33,914).* 

May 2nd. Victorian Railway Commissioners, Twelve miles of 
‘015 aq. in. two-core, lead-sheathed, wire-armoured, 2,200-V cable.“ 

June 22nd. "Victorian Bail ways. One electrio lifting magnet 
(capacity 4 ton), one 440-V motor generator. 

Jane 29th. Supply of 1-ton platform type industrial storage 
battery trucks, also battery charging equipment,— Reuter’s Trade 
Service (Melbourne). 

Morwell Power Scheme. The Electricity Commissioners of Vic- 
toria have made certain alterations, alternatives with additions, 
to the specifications which will necessitate tenderers cabling any 
consequent amendments of their tenders before March 3lst. 
(March 18th.) 


Bedford.— March 31st. Electricity Department. Elec- 


tricity meters, h.p. and l.p. cables, for 12 months, (March 18th.) 


Belfast.—April 25th. Electricity Department. E h. p. 
and l.p. switchgear. (March 18th.) 


Belginm. — April 6th. The Société Nationale des 
Chemins de Fer Vicinaux, 14, Rue de la Scisnce, Brussels. Laying 
of the underground armourel cables required in connection with 
the supply of electricity to the lines in the Louvain section. Parti- 
calars can be obtained for 3 francs from the Services Electriques, 
48, К:е Montoyer, Brussels. 

April llth. The municipal authorities of Schaerbeek, Brussels. 
Supply of a quantity of electric cable. Particulars can be obtained 
from the Service d'Electricité, Hotel Communale, Schaerbeek. 


Jugo-S'avia.— Мау 1st. The Serb, Croat, and Slovene 
Ministry of Pablic Works. Erection of a power-station, main 
conductors and transforming stations in connection with an 
electrical scheme at Kostolac for the supply of energy to Belgrade, 
Semlin, &c.* 


The Commercial S2cretary to H M. Legation at Belgrade reporta ` 


that a prominent business man aud proprietor of flour mills in 
Serbia is contemplating the installation of а complete electric 
lighting and power station, ard is asking for tenders for the 
necessary plant, which includes one steam engine of 150-h. p, 
generators, &c., for power for 40,0 to 5,000 lamps (about 90-k W), 
and overhea d cables and conductors for 60 kilometres of circuits 
(to provide lighting for about 1,40) houses). The name and address 
of the inquirer may be obtained by United Kingdom firma interested, 
on application to the Department of Overaeas Trade in London. 


Canary Islands. —Apri! 7th. The Cabildo Insular de 
Teneriffe, at Тепегі з, Canary Islands. For the establishment of a 
telephone service between Santa Cruz de Teneriffa and Guimar. 


Cardiff.—Apri! 11th. Welsh National Memorial Assc- 
ciation. Electrio lighting p'ant for the Glan Ely Sanatorium. 
Two 20kW internal-combustion engine-driven generator sets, 


battery charging booster, switchboard, battery of accumula‘ors, 
(See thia issue.) 


East Ham.—April 2nd. Electricity Department. L. p. 
paper-insulated, lead- covered, armoured concentric cable, with 


neces*ary joint boxes, &c.; also two c.i, lighting feeder pillars. 
(March 18th.) 


France.— pril 5th. The French State Railway authori- 
ties, 43, Rue de Rome, Paris. Supply of four 8-ton electric travelling 
cranes for the new railway workshops at Sotteville-Quat-e- Mares, 
Rens. Particulars may be obtained from the Services Electriques 
(Ist Division) at the above address. 

April let. Tae French Post and Telegraph authorities at 21, 
Rue Bertrand, Paris. For the supply of two accumulator charging 
boards and four sets of current couvertera for use in connection 
with the charging of accumulators, 


Glasgow.— April 2nd. Corporation Electricity Depart- 
ment. Works require 1 in connestion with erection of sub station 
in Buchanan Street. Corporation Engineer. | 

London.— H. M. Office cf Works. April 12th. Supply 
of electrical labour - in- day work in the Leeds district, (March 18th.) 


LI 
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L.C.C. Aprili8th. 5,500 tons of standard EAE EE P 
track rails, lipless track rails and renewable guard rails with 
fastenings. Chief Engineer, County Hall, Spring Gardens, S. W. I. 


Mauchester.—April 7th. Electricity Committee. High- 
pressure steam and water valves; high-pressure steam. and water. 
pipes, Steam receivers, &o.; weighbridges and automatic coal: 
+ machines ; electric апа hand-operated cranes. (Marot, 
llth 


Sonth Aiea Patent: —May 10th. Municipality. 
Switchgear. Tenders, marked Electric Light and Power Depart- 
ment, 1920 Extensions, Contract No. 5,” to Deputy Town Clerk, 
Municipal Offices, Pretoria, on May 10th. Deposit, five guineas. 
Further particulars may be obtained from the general manager of 
the Electric Light and Power Department, or from the consulting | 
engineer, Mr. G. M. Clark, 40- 42, Meischkel’s Buildings, Johan- 
nesburg. 

JOHANNESBURG, — June 22nd. South African Railways’ anit 
Harbours. Electrification of Capetown and Simonstown .and 
Durban-Maritzburg lines; Capetown and Simonstown lines : Over- 
head equipment of permanent way and overhead transmission line, 
switch zear and accessories, and trackbonds ; Durban-Pietermarits- 
burg line: Overhead equipment of parmanent way, overhead 
transmission line, switchgear and accessories, and ези. 
(See this issue.) 


Wimbledon. — March 29th, ^ Electricity Department. 


Annual contracts for cables and conduits, joint boxes and оле 
materials, transformers, meters, &0. lubricating oils, (March llth 


Worksop.—April 6tb. Electricity Committee. E. h. p. 
and l. p. cables; e. h. p. ani l.p. switchgear ; transformers ; - 500- kW 
rotary or motor converter. (March 11th.) 


A copy of the specification, &o., can be E at the Depart- 
ment of Overseas Trade, 35, Old Queen Street, S. W. 1. 


CLOSED. ' 


London.—St. Panoras.—Borough Council Electricity 
Commi:tee :— 


Fitting travelling grate stoker to two Baboook & Wilcox boilers at the 
King's Road station, 22,893. 


Six switshboard panels at Regent's ree station. т 


Е. Е. Moy, Ltd. iy d aM ee 6 oc o4. £310 
Northcote, Heaver & Co. Р А sh zi vs Т 818. 

W. White & Co. . is B bs 2 c0. B5 C 
Park Royal Engineering Works, i: de uw - i ү» 315 
Collins Electrical Co., Lt чы Es А ‘i ы, д: 476 
Bertram Thomas е vd PE - vu is ` 458 
Switchgear & Cowans, Ltd. bs ix a КЕ " 2 459. 
Ferguson, Pailin & Co, ad 478 


Steel stanchions, framework, and extension of platform to. 
support these proposed new panels. 
Measures Bros., Ltd. ('ecommended). .. &75 


Rotherham, — Housing Committee. Ae фы: 


Klectric lighting installation—100 houses in the Doncaster пом scheme. — 
Litleker Bros. 


H ^1 


FORTHCOMING EVENTS. 


Edinburgh Electrical Soclety.—Friday, March 95th. At the Philosophical 
Institute. At 8 p.m. Paper on Automatic Telephones" by ME W. 
Leithead, к 

Manchester Association of Engineers, — Saturday, March 26th. At the 
Memorial Hall, Абе t Square. At7p.m. Annual general meeting. Ра 
on „Fire Extinguishment by Mechanical and Other Means, inclu le 
Sprinkler Installations,” by Mr. J. T. Clarke. 

Institute of Marine Engineers.—Tuesday, March 29th. At the Inatitgte, 
‘he Minories. At 6. 30 p m. Presidential addcess by Lord Weir. 

Junior. Institution of Engineers.—Friday, April Ist. At B9, Victoris Street, 

. At 7.30 p.m. Paper on “ Pneumatic Conveyors," by Ме, M. 
ае. 

Manchester Wireless Society; —Friday, April Ist. At the Manchester Col. 
lege of Technology. At 7.30 p.m. Lecture on Direction Finding," by 
Mr. J. Hollingworth. 

Institution of Fronoction Engineera.—Saturday, April 2nd. At 9 and 4, 


Tudor Street, Е.С. t 6 p.m, General meeting to approve articles ot 
association and by- ews : 


d + 
түтине ИХ 


Commercial Motor Parade.—The annual parade of 
commercial motor vehicles, organised by the Commercial Motor. 


Users’ Association, will take place at Lincoln's Inn Fields, p as 
April 2nd. 


An Automatic Trala ladicator.— We are informed mat 
Messrs. Indicators, Ltd , have fitted one of the trains on the Great 
Northern aud City section of the Metropolitan Railway (Finsbury 
Park to Moorgate S:reet) with progressive station indicators; · 
These electrical devices, which, it will be remembered, were 
described on page 60 of our issu» of January 9:h, 1920, intimate to 
the travelling public the prozress of the train showing auto- 
matically the next stop, all stops, non-stop stations, and so on. 
The indicator keeps up to date at each station; it is fitted in the 


roof of the car, and can be seen from any part of the oorridor 
coaches. 
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Fatalities.—Four men were fatally gassed at the electric 
power station of the United Alkali Co., at Widnes, on March 15th. 
Coal is mechanically conveyed into the furnaces, and the resulting 
ashes and clinkers are also mechanically removed into a large 
cylinder, and thence into wagons placed at the bottom. During 
the afternoon a passage in a large cyclinder, through which the 
ashes go, became blocked, and two men, Russell and Worth, entered 
the cylinder to try and remove the stoppage. As they did not 
return, two others, Hallwood and Saunders, also went down. All 
were gassed, and several wonld-be rescuers who entered the cylinder 
were driven out by gas. A workman, protected with a gas-mask, 
afterwards recovered the four bodies.— The Times. 


Educational.—BonRovuaH  PonLyTkcHNIO INsTITUTE.— 
On Saturday last the annual exhibition of students’ work was held; 
it included demonstrations in the departments of engineering and 
eleotrotechnics, and exhibits of the work of pupils in the technical 
day school and evening classes. 

CARDIFF TECHNICAL COLLEGE.—The Committee has received a 
cheque for £18,000 as a donation from Sir William Smith, Mr. 
Frederick Jones, and others interested in the shipping industry, to 
the Nautical Instruction Department of the College.—77e Times. 


Third Annual Re-Union of the Ex-British Westing- 
house Association. Annual dinners of Old Boys’ and similar 
associations frequently become stereotyped, and, therefore, boring, 
finally fizzling out altogether. The annual re-union of Ex-British 
Westinghouse men will be a long time reaching this stage, 
judging by last Friday's third gathering at the Holborn Restaurant, 
London, under the chairmanship of Mr. M. M. Gillespie. The idea 
of re-union has always been prominently before the Committee, 
and the hon. secretary, Mr. L. 8. Richardson, and this year the 
company of about 150 was " departmentalised " at separate tables, 
seating about eight or ten, appropriately labelled: — Upper dining 
room, G. Aisle, K. Aisle, G. Copper, A. Punch, Brass Foundry, 
Transformer Test, Pattern Shop, Paint Shop, Iron Foundry, 
Dipping Shop, Dynamo Test, Boiler House, and B. Aisle. This 
plan was a huge success, and each member had his corresponding 
clock card ; neither ordinary nor overtime was paid, because every- 
thing was at "pieoe" rates, including the toast-list. The latter 


included The Association." proposed by Mr. J. S. Peck, and replied . 


to by the chairman, and Mr. J. Turnbull (still bearded); " The 
Chairman," humorously presented by Mr. R. G. Mercer (who forgot 
the show was morning dress); and Absent Friends and Old 
Associates," by Mr. G. Layton. Major O. P. L. Hoskyns called on 
the company for the Silent Toast to the Memory of Ex-B.W. Men." 

The items in the musical programme by Mr. А. P. Ambler, Mr. Val 
Wood, aud Mr. Н. S. Aspinall and Miss Muriel Macgregor, were 
just sufficient not to interfere with the renewal of old friendships. 

he members also had opportunity to exhibit their vocal powers in 
the opening and closing chorales ; the latter to the tune of '' John 
Brown's Body." 

During the avening the opportunity was taken to make a presenta- 
tion to the hon. secretary and re-union agitator, Mr. L. В. Richardson, 
for the valuable services he has rendered in assisting in the form- 
ation of the Association and organising the first three functions. 
The gifts were an after-dinner coffee set with silver spoons, a gold 
watch-fob, and a gold bracelet watch for Mrs. Richardson. Mr. 
Aspinall introduced the subject in a speech of appreciation and 
thanks, and Mr. Gillespie made the presentation in a particularly 
happy manner. Mr. Richardson, in reply, mentioned from experi- 
ence how little incidents often made great impressions, and that it 
was undoubtedly that esprit de corps, from the managing director 
downwards, which existed in the old days, that made it always a 
pleasure and privilege to assist in keeping fresh old B.W. friendships. 

"Tbe souvenir programme was in great demand, and no further 
copies are now available,  Ex-B.W. men are reminded that new 
names and over. due subs.“ (without which the good work of the 
Association cannot go on), should be sent to the Hon: Sec., Mr. L. S. 
Richardson, 14, Sydney Road, Richmond, Surrey. 


Rain-Making Again.—According to a Reuter message 
in the Manchester Guardian, the United States Government is now 
in the rain-making business, Experimenta conducted by the 
Air Service under the War Department, prove that precipitation 
can be brought about by electrostatic influences, an aeroplane 
serving as the medium to persuade the clouds to release their 
moisture, It is stated that showers have already been precipitated 
in secret trials, and experiments on a large scale are to be con- 
ducted this month. 


Appolatments Vacant.— Assistant electrical engineer 
(Rs. 400 to Rs. 600 per mensem), for the Madras and Southern 
Mahratta Railway ; charge engineer, for the Bootle Corporation 
Electricity Works; engineer-in-charge and assistant mains en- 
gineer for the Hammersmith Borough Council Electricity Depart- 
ment. See our advertisement paves to-day. 


Electrotechnical Meetings in Germany.—The second 
"Electric Week is to be held this year in Essen from May 29th 
to Jane 2nd. This institution, by which all the great electro- 
technical unione and associations of Germany—to the number of 
]2—hold their meetings together under the direction of the 
Verband Deutacher Elektrotechniker, took place last vear for the 
first time in Hanover, where it met with general approval. A 
special attraction for all the circles interested in the re-establishment 
and development of the technical industries is the holding in Essen 
of а three-weeks exhibition of electrotechnical products. The 
exhibition will, in the firat place, set forth the basis on which, ар 
to the present, the development of electrotechnics has moved; it 
will also display the progress made in the electrotechnical world 
for the general good. 


INSTITUTION NOTES, 


Institution of Electrical Engineers.—NonRTH-WESTERN OENTRE. 
IA popular lecture on Developments in Wireless Telegraphy and 
Telephony " will he delivered by Prof. E. W. Marchant, D Sa, 
M I E. E., on April 6th, 1921, at the Municipal College of Technology, 
Manchester. Prof. Marchant hopes to arrange demonstrations of 
wireless telegraphy and telephony, and his lecture should be of 
particular intereat. The lecture will bs open to the public, but to 
ensure members and their friends obtaining seats, tickets will 
he issued on application, which must be made not later than 
March 30th. 

'INFORMAL MEETING.—At the meeting of the Informal Section, 
on the 14th inst., with Mr. А. B. Eason in the chair, a discussion 
was opened by Mr. R. L. Morrison on Mercury Aro Rectifiers.” 
and was thoroughly successful. The opener was furnished with 
some good photographs of reotiflers in service, and with excellent 
charts and drawings, including a full-scale one of а 900-amp. con- 
verter. Не explained the function апа construction of the 
rectifier, and claimed superiority for the mercury arc rectifier, 
chiefly because of its high power factor, and saving in floor space 
and weight, &lao because it was noiseless, vibrationless, stationary, 
and required no heavy foundations. 

There followed & keen and animated discussion. Mr. G. A. 
Juhlin thought the simplicity of the apparatus was bound to 


occasion its adoption and development, but disputed tbat rotary 


converters were at a disadvantage. He asked for information re- 
garding possible interferences with telephones due to the ripples 
and harmonics, Mr. W. E. Rogers, Mr. W. E. Bradshaw, Major R. 
Grierson, Mr. P. Kemp, and 13 other speakers (Mesars, C. A. Newell, 
E. W. Moss, A. G. Hilling, W. H. J. Holloway, J. Aylmer, W. L. 
Wreford, M. R. Gardner, A. B. Eason, F. Pooley, H. M. Seyers, 
H. Cooch, E. W. Webb, and G. A. Cheetham) followed. The general 
trend of the disoussion was very critical, and Mr. F. Pooley, who 
spoke late in the evening, urged that antipathy to the novelty of 
the apparatus was hardly constructive. Nevertheless, some useful 
ideas were mooted, and the evening was extremely interating. 

Mr. Morrison, in his reply, was able to point to extensive instal- 
lations of the rectifiers, and though he agreed that the experience 


of them was only of a few years’ duration, the makers were able to 


declare that the renewals and maintenance charges were negligible. 
With regard to telephone disturbances, no data were available, but 
no complaints were known of. Research and developments were 
proceeding, and at an early date it was anticipated that any d.c. 
ripple wou'd be entirely eliminated. 

A full deacription of the rectifier. by Mr. Morrison, was published 
in our issues of February 18th and 25th. 


Institution of Production Engineers.—A general meeting of 
the Institution wil! be held on April 2nd, at 6 p.m., at 2 and 4, Tudor 
Street, London, E. C. 4, when the articles of association and by-laws, 
which have been drafted by the Provisional Committee, will be 
submitted for the approval of the meeting. All interested, and 
particularly prospective members, are invited to attend, and to 
signify their intention of being present to the Hon. Secretary, Mr. 
A. T. Davey, 6, St. James's Square, Holland Park, Kensington, 
W. 11, in order that the necessary arrangements may be made. 


Manchester Wireless Soclety.—Oa March 9th, at the College of 
Technology (Mr. J. C. A. Reid in the chair), Mr. J. McKernan 
delivered a lantern lecture on The Construction of Electrio 
Motors.” Starting with the theory of the subject, the earliest and 
the modern types of electric motor were described, and the various 
processes in their manufacture, repair, and maintenance were dealt 
with. The subject was made quite clear by many working models 
and parts shown by the lecturer, and by an excellent series of 
lantern slides. 


Birmingham and District Electric Club. —On March 12th a paper 
was read by Mr. Н. C. Young, A.M.I.E.E., upon " Common Sense 
Methods of Recording, Coating, and’ Progress in Shop Manage- 
ment." Mr. Young gave much valuable information from his own 
experiences in the management of large works. He insisted upon 
the importance of rapidly understood graphic records of day-by- 
day and, in some cases, hour-by-hour progress. Such records 
should be simple and easy to understand, kept regularly posted and 
displayed where everyone interested would see them, so that as soon 
as the actual line fell below the datum line, steps could be at once 
taken to investigate causes, 


Chief Technical Assistants’ Assoclation.—The annual general 
meeting of the Association was held on March 5th. The retiring 
chairman, Mr. A. P. MacAlister, A.M.I.E.E., reviewing the work of 
the past year, referred to the recognition of electricity supply staffs 
through the activities of the E.P.E.A., and reminded the members 
that Mr. J. Н. Parker, A.M.I.E.E., a former chairman of the 
C. T. A. A., was deputed to represent the Association on the Council 
of the E.P.E.A., and owing to his ability, he was elected president, 
and had contributed greatly to the success achieved. 

Mr. J. R. J. Bowden, A. M. I. C. E., A.M.LE.E., was elected chair- 
man, and in thanking the members for the honour recalled the 
fact that his predecessor in the chair, Mr. А. Р. MacAlister, was 
the founder of the C.T.A.A., and that the Association was the fore- 
runner of the organisations which had set out to establish the 
fact that besides Capital and Labour there was a third party in 
the industrial world to be taken into consideration—the technical 
staffa. 


Illuminatlog Engineering Soclety.—At a meeting of the Society, 
held on March 17th, a paper entitled Motor-Car Headlights : 
Ideal Requirements and Practical Solutions,” was read by Major 
A. Garrard, and followed by a discussion, The author dealt with 
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the effecta of dassle,“ and means of combating them. The 
efficiency of various types of beams was discussed, and some infor- 
mation was given к regulations framed in this country 
and the United States. The limiting of the candle-power or 
diameter of the beam was not considered satisfactory. The use of 

abolio reflectors was commented upon, the author atating that 
the size of the filament of an electric lamp prevented perfect 
focusing. The paper concludes :—" It would appear that the 
American devices have only been tolerable by reason of the slow 
driving necessitated by the generally bad cross-country roads there. 
In this country and in many other European countries u much 
higher standard of safe illumination is necessary, and will 
become more so, while the road improvements now going on 
in the States will at no distant date render a solution there equally 
necessary. 

Royal Institutlen.— Amongst the lecture arrangements at the 
Royal Institution after Easter, are the following: — Dr. C. T. R. 
Wilson on Thunderstorma (the Tyndall Lectures); Mr. Н. 8. 
Foxwell on Nationalisation and Bureaucracy "; and Mr. E. C. C. 
Baly on Chemical Reaction.” The Friday evening meetings 
will be resumed on April Sth. when Dr. R. H. A. Plimmer will deliver 
a discourse on Quality of Protein in Nutrition.“ Succeeding dis- 
courses wil probably be given by Mr. Ernest Law, Sir James 
Walker, Sir Frank Dyson (Astronomer Royal), Sir Robert 
Robertson, Dr. Bateson, Dr. Starling, Mr. A. Mallock, Dr. Leonard 
Huxley, Dr. A. G. Webster, Sir J. J. Thomson, and other 
gentlemen. 


Institution of Civil Engineers.—At the ordinary meeting of 
the Institution on March 8th, Mr. Stephen Leggett, Member, read 
a paper on The Amritsar Hydro-Electrio Irrigation Installation." 
In this paper the author described the construction of a power 
station built on the Upper Bari Doab Canal at a point where a head 
of 5 8 ft. was available. The station contains three low-pressure 
turbines coupled to alternators through gearing, and has an output 
of 525 kW. Two hp. transmission lines are carried to sub-stations 
on steel lattice towers, strong enough to stand unsupported should 
all the wires on one side break suddenly. They are set in oonorete 
blocks and are spaced 300 ft. apart in open country. The sub- 
stations contain three aingle-phase oil-cooled 6,600/500-V trans- 
formers, and the pumps are started from the sub-station switch- 
board. А special sub-station is provided for transforming 
alternating current to direct current for the Central Workshops of 
the Punjab Caeal System. Each sub-station feeds six pumps, the 
designed capacity of the power-station being 40 pumpe, together 
with the workshops; this can only be obtained when the fall is 
increased to 9'7 ft. The pumps are direct-coupled to 15-b.p. 
500- volt electric motors running at 970 r.p.m. Owing to difficulty 
in obtaining suitable pumps from British makers, the author 
designed a single-stage turbine pump, which was made in the 
Central Canal workehops. 


Institution of Civil Engineers of Ireland.—Mr. Francis Bergen, 
Piesident of the Institution of Civil Engineers in Ireland, lecturing 
before the members in Dublin on " Hydraulic Power for Indus- 
trial Development," said the growing demand for the develop- 
ment of industries in Ireland required & means of supplying power 
at a cheap rate for factories, kc. The many loughs and rivers of 
Ireland were waiting to give their powerful assistance to the 
industrial movement, and it was possible to construct dams in 
various places for storing the excess water in winter and during 
non-working hours. Should а pipa be brought from the Round- 
wood (Co. Wicklow) city waterworks reservoir to Dublin, the 
pressure would be 180 1b. per sq. in. 


Rontgen Soclety.—A meeting of the society will be hela at Man- 
chester on May 6th, at the University, when Prof. Sir W. L. Bragg 
will read a paper, and Prof. A. V. Hill will give a demonstration 
of some electro-physiological experiments. On the following day 
it is hoped to arrange visits to works of scientifio interest in the 
district. The gallery of the Royal Photographic Society of Great 
Britain has been placed at the disposal of the society during June, 
and it is hoped that a collection of radiographs, illustrating the 
different practical applications of X-rays, will be furnished by 
members of the society. The President of the Rontyen Society, 
Dr. Robert Knox, offers a special prize for work submitted by lay 
assistants engaged in the production of photographic results. 
working either as hospital assistants or as assistants to medical 
radiologists. Further details will be available in April. 


Institute of Metals.—A London Local Section of the Institute 
has just been formed ; the chairman is Dr. O. F. Hudson, of the 
Admiralty Engineering Laboratory, and the hon. secretary is Mr. 
D. Hanson, M.Sc., of the National Physical Laboratory, 
Teddington. Membership is available to persons resident within 
50 miles of the G Р.О. No subscription is required of Members of 
the Institute of Metals, but non-members of the parent body, when 
elected as Associate Members of the Local Section, pay an annual 
subscription of 5s. Oa March 31st Mr. S. L. Archbutt is to read a 
paper on "Aluminium Alloys" and on April 21st De. W. R 
Obmandy will present a paper on Refractories.” The London 
Section already has à membership of over 200. 

The report of the Council, presented to the annual general 
meeting on March 9th, shows that the membership has increased 
during the year from 1,213 to 1,298. The expenses amounted to 
83,620, and the gross income to £ 1,174. 


South African Institute of Electrical Engineers, — At the 
twelfth annual general meeting, held in Johannesburg on January 
20th, Mr. L. B. Woodworth took office as president. It was stated 
that the total membership had risen from 355 to 489. А vice- 
president and seven new members of Council were elected. 
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OUR PERSONAL COLUMN, 


The Bditors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to Мер readers of the 
ELECTRICAL REVIEW posted as to their movements, 


The St. Panoras Borough Council has had under consideration the 
salary of the deputy electrical engineer under the agreement arrived 
at between the National Joint Board of Employers and members of 
the staffs (electricity supply industry). When the Council adopted 
the award in July, 1920, it was stated that his salary was not 
affected, but that as soon as the new 3,C00-kW set was installed at 
the King's Road station he would be entitled under the schedule 
to an increase of £108 per annum. The total plant capac ty of 
the underteking on June 1st, when the award came into force, has 
now been assessed at 8,025 kW, instead of 7,900 kW, as previously 
reported to the Council; the difference is due to the bulk supply 
being estimated, in the first instance, at 400 kW, whereas the 
record actually shows that it should have been 525 kW for the 
preceding financial year. The following agreement with the 
E. P. E. A. has been arrived at:—That from June Ist, 1920, the 
salary of MR. BARON shall be increased from £660, plus house, 
coal, and light, to £808, plus house, coal, and light, and from 
November lat, when the increased plant came into operation, to 
£840, plus house, coal, and light. These figures inolude 5 per cent. 
extra for employés engaged in undertakings in London, but the. 
salary is not affected by variation in the cost of living unless it 
drops below 110 per cent. The Electricity Committee iw in 
agreement with the decision, and recommends aoceptanoe. 

The Halifax Tramways Committee has appointed Мв. BEN HALL, 
of Wigan Corporation tramways, as general manager of the Halifax 
tramways. Мв. J. W. GALLOWAY continues to retain the post of 
tramway engineer. | — 

Proposed increases in the salaries of several officials were 
rejected by the South Shields Town Council. One proposal 
was to increase the salary of the tramway manager from 
£600 to £700 a year, the voting being 12 for and 24 against. 
Another defeated recómmendation was to increase the electrical 
engineer's salary from £700, and place it on a sliding scale 
according to the number of units sold, which would mean an 
immediate advance of £185 per annum, | 

According to a financial contemporary, Мв. KRNIBBS, the 
Australian Commonwealth Statistician, has been appointed Director 
of the Bureau of Science and Industry, at a salary of £2,000 per 


annum. 


The Times states that the Secretary for Mines has appointed Mn. 
Е. Н. Harom, Ph. D., M.Inst.C.E. to be technical adviser to the 
department on questions relating to the metalliferous mining 
industry. 

Shrewsbury Town Council has inoreased the salary of Мв. F. О. 
CHESTER, Assistant engineer at the electricity works, from £252 to 
£300 a year. | 

Мв. G. HART-COx, M. B. E., is shortly vacating his position at 
Woolwich Arsenal, to take up secretarial duties for Messrs. T. 
Hood & Co., Ltd., engineers, Bristol. | | 

The Times reports that PROF. B. Mouar JONES, Professor of 
Chemistry in the University College of Wales at Ab-rystwyth, 
was on Monday appointed Director of the Manchester Municipal 
College of Technology, at £1,500 а year, in succession to Mr. J. C. 
Maxwell Garnett, now organiser for the League of Nations Union. 

Мв. F. A. BROADBENT, late manager of the Portarlington 
E’ectric Light and Power Co., Ltd., has been appointed electrical 
опао and manager to the Cavan Electric Light and Power 
Co., Ltd. ° : 

Obituary.— Mg. A. G. FIELDING.—The death is reported as 
having occarred at the Presidency General Hospital, Calcutta, of 
Mr. Arthar Gordon Fielding, an electrical engineer, holding a 
Government appointment in India. Pi ior to leaving this country 
he was engaged at the Formby Power Station of the L. & Y. Railway. 


NEW COMPANIES REGISTERED. 


— — — 


Vickers (France), Ltd. (173,677). Private company. 
Registered March 12th. Capital, £5, in £l shares. To carry on the 
business of manufacturers of and dealers in steel, iron, brass and metals, 
ship builders, shipwrights, manufacturers of ordnance, electricians, electrical 
engineers, &c. The first directors are: Sir Francis Barker, Lowndes House, 
Lowndes Place, Belgrave Square, S.W.; M. Caillard, 16, Rue de la Bien- 
faisance, Paris (director of Troughton and Simms, Ltd., and Société Financiers 
et d'Entreprises Electrique); S. V. Dardier, The Grange, Grange Road, 
Ealing, W.5; E. Cohn, Rahna, Wargrave, Berks.; A. Cartwright, 35, Vicar- 
age Road, East Sheen, S. W. Sir Francis Barker, S. V. Dardier, E. Cohn 
and A. Cartwright are all directors of Vickers, Argentina, Ltd., and various 
other companies. Qualification, £200. Remuneration, £50 each per annum. 
Acting secretary: W. F. Sadler. Solicitors: Linklaters and Paines, 2, Bond 
Court, Walbrook, E. C. Registered office: Vickers House, Broadway, West- 
minster, S. W. 


C. A. Carpenter, Ltd. (173,616).— Private company. 
Registered March 10th. Capital, £2,000 in £1 shares. To take over the 
business of an electrical, constructional and general engineer and contractor 
and dealer in machinery carried on by C. A. Carpenter, at 4 and 5, Mason's 
Avenue, Basinghall Street, E.C. The permanent directors are: С. A. Car- 
penter, 4-5, Mason's Avenue, Basinyhall Street, E.C.2; Mrs. K. Carpenter, 
4-5, Mason's Avenue, Basinghall Street, E.C.2. Solicitor: C. G. Bonser, 
Pancras Chambers, 90, Queen Street, E.C. 


Midlands Telephone Directories, Ltd. (173,651).—Private 
company. Registered March llth. Capital, £2,500 in £1 shares. To adopt an 
agreement with A. Howard and A. R. Tidswell for the acquisition of the 
rights of publishing a ‘Classified Commercial Telephone Directory." The 
permanent directors are: А. R. Tidswell, ** Uplands," College Road, Epsom; 
A. Howard, 61, Kensington Gardens, Ilford. Qualification, 2250. Remunera- 
tion, 250 each per annum. Registered office: 3, Broad Street Buildings, Е.С, 
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Reno, Ltd. (117,937).—Return dated December 31st, 1919 
(бта December 15th, 1920). Capital, £5,000 in £l shares (1,000 preference and 
4.000 ordinary). 800 preference and 4,000 ordinary shares taken up. £00 
paid. £4,300 considered as paid. Mortgages and charges, nil. 


"Reflecto Metal Co., Ltd.—Particulars of £5,000 debentures 
tuthorised December 30th, 1920; whole amount issued; charged on cumpany‘s 
property, present and future, including uncalled capital. 


Aladdin Renew Electric Lamp Corporation, Ltd.—Parti- 
eulars of £10,000 debentures authorised February 17th, 1921; present issue 
40,000, charged on the company's undertaking and property, present and 
future, udis uncalled capital. 


? , n : 

“Yorkshire (West Riding) Electric Tramways Co., Ltd. 
(84,167).—Return dated February 17th, 1921. Capital, £000,000 in 70.000 
cümulative preference and 50,000 ordinary shares of £5 each. 46,261 prefer- 
ende and 40,977 ordinary shares taken up. £430,190 considered as paid. Mort- 
gages 9nd cbargesr £272,373. 


эб аре Electric Tramways, Ltd. (51,636).— Capital £500,000 
іа 41 shares. Return dated December 2nd, 1920. 491,222 shares taken up. 
2, paid. £400,000 considered as paid. Mortgages and charges, £243,000. 


Сиу. of Ely Electric Light & Power Co., Ltd. (85,444).— 
Return dated January 14th, 1921. Capital, £5,000 in £l shares. 3.003 shares 
taken up. £300 6s. paid (being 2s. per share). Mortgages and charges, nil. 


Н; W. Smith & Co. (1920), Ltd.—Debenture dated Feb- 
ruary (ith, 1921, to secure £50,000 charged on the company's undertaking and 


property, present and future, including uncalled capital. Holders; Lloyd's 
Bank, Ltd. 


East India Tramways Co., Ltd. (74,457).—Return dated 
December 22nd, 1920. Capital, £100,000 in £1 shares (15,000 preference, 
35,000 Ordinary and 50,000 deferred). 7,476 preference, 33,433 ordinary, and 
90.000 deferred shares taken up. 47.489 paid, including £6 on 24 shares for- 
feited. £83,426 considered as paid. Mortgages and charges, nil. 


Hindhead & District Electric Light Co., Ltd.—Issue on 


March Ist, 1921, of £100 debentures part of a series already registered. 
Tramways, Light & Power Co., Ltd.—Particulars of 


£375,000 5-vear secured notes authorised November loth, 1920. and covered by 
trust deed dated February 14th, 1021; present issue £200,000; charged on certain 
shares and debentures and the company's undertakeng and property, present 
and future, including uncalled capital. Trustees: British ‘Trusts Association, 
Ltd. - 

« Electricars, Ltd.—Debenture dated February 15th, 1921, 
to secure £25.000 charged on the company's undertaking and property, pre- 
sent and. future, including uncalied capital. Holders: Kynoch, Ltd., Lion 
Works, Witton, Birmingham. 


Westinghouse Brake & Saxby Signal Co., Ltd. (formerly 
Westinghouse Brake Co., Ltd.).—Particulars of £350,000 8 per cent. first mort- 
gage debentures, authorised October loth, 1920, and covered by trust deed 
dated March 2nd, 1921; whole amount issued; charged on freehold lands, 
buildings and hereditaments, plant, machinery, and the company's under- 
taking and property, present and future, including uncalled capital. Trustees: 
Lloyd's Banke, td. 


Yorkshire (Woollen District) Electric Tramways, Ltd.— 
Particulars of £40,000. debentures authorised February 8th, IRI; whole amount 
issued; charged on the company's undertaking and property, present and future, 
including uncalled capital. 


South Metropolitan Electric Light & Power Co., Ltd.— 


Issue on February 23rd, 1921, of £43,866 debentures, part of a series already 
registered. 


Ferranti, Ltd. (83,718).—Return dated December 24th, 
1996 Capital, £130,000 in £) shares (60,000 preference, . ordinary and 
10.000 deferred), 53,374 preference, 60.000 ordinary and 10,000 deferred. shares 
taken up. £123,874 considered as paid. Morti ires and charges, £123,489. 


Gosport & Alverstoke Electric Lighting Co., Ltd. (42,693. 
—Return dated January 14th, 101. Capital, £25,000 in £10 shares. 2,300 
shares taken ир, £23,000 pud. Mortgages and charges, nil. 


C. H. Hare & Son, Ltd. (110,911).—Return dated Decem- 
ber 3lst, 1920. Capital, £16,000 in £1 shares (8,000. preferences, All shares 
taken up. £1 per share called up on 8,000 preference and W2 ordinary. 48.702 
paid. £7,498 considered as paid on remainder. Mortgages and charges, nìl. 


Edison Accumulators, Ltd.—Satisfaction in full on Feb- 
ruary Joth, 1921. of two debentures dated March loth, 1915, and July 4th, 


1916, securing all moneys due or to become due not exceeding £5,000 and 
£15,000 respectively. 


Napier-Kimber, Ltd.—Satisfaction in full on February 
Bist, INI, of debenture dated june ТИ, 120, securing £4,000, notifica 
second and third debentures both dated March 4th, 121, to secure £2,500 and 
£4,500 respectively, charged on the company's undertaking and property, pre- 
eent and = future, including uncalled capital. Holder: A. W. Kimber, 
" Chevening," The Drive, Wembley Park. 


А CITY NOTES. 


The annual meeting was held on Friday 

W. T. Henley's last at the Great Eastern Hotel, E. C. Mr. 
Telegraph Works George Sutton. XI. I. E. E., chairman and 
Co., Ltd. managing director, who presided, said that 
the capital account remained the same as 

last year, the new capital not having been issued untu this 
year. ‘That issue was over-subseribed. They only asked for 
250,000. although they took authority to issue £100,000. The 
reason why they did not issue the whole amount was not 
quite because they did not want it, but because at the tine 
capital issues were not going very well, They misht have to 
issue the remaining 4150.00 before the close of the vear—it 
just depended on the course of business. They were not going 
to increase the capital account if they could possibly ауен] it, 
and he was hoping they would be able to get through without 
any more capital. Creditors showed an increase of £200.00), 
due to the more than abnormal advance in the business. They 
were bringing the reserve up to £170,000 by the addition of 


‘years. 


£20,000, £12,000 of which was taken from an old reserve 
account Which was closed. Turning to the credit side ot the 


account, the item of freehold land and buildings, machinery. 
plant, &е., had been increased by the large suin ol & 10, 0, 


and they had not yet reached the end of that expenditure. 
‘the additions Were bulidings and plant and new t1actorieg 
Which had been in course ot erection tor the past two or three 
Some of them were started at the beginning ot the 
war, and had to be stopped until the war was over. Ditu- 
culties with regard to material and labour had delayed the 
erection of those buildings, one of which ought to bave been 
conipieted. some months ago. Lhey would have to spend 
another £50,000 to complete their projects in that direction: 


With regard to their investments, they had gone down, be- 


cause they had been seiling them, as they wanted the money. 
They had sold them at a very considerable loss, and 435.000 
had had to be written off. bey had made a further reserve 
of 47.500 to meet the fall in the price of the National War 
Bonds which they still held. As to the LHenley's tyre and 
Rubber Co., the capital of that concern had been increased 
during the year from £140,090 to £200,000, and it had since 
been increased by a further 450,000. ‘lhe turnover pf the 
company to the end of September, when the financial year 
closed, was a record one. At the present time, in cominon 
with the whole of the motor industry, they had a slackness 
ot trade. ‘Lhe stocks at September ЗО were taken at the 
very lowest figure—lower than they cost, tor they bad to 


write off a considerable amount to cover the fall in cotton. 


As to rubber, they never had more than a few weeks’ supply 
in hand. The Туге Co. had made a very great reputation 
for the quality of both pneuinatic and solid band tires 
for comiuerclal vehicles. and the latter trade continued. to 
expand—it was only the sale of pneumatic tires that had 
fallen. off. He could only say that he had no reason to 


modify the hopes which he had expressed in the past with. 


regard to that company—they looked forward to a big future 
for it. Reverting to the Telegraph Works Co., the stock stood 
at £700,000, against. £457,000 a year ago, although the price of 
raw materials was considerably lower. The rise in the stock 
was due to two causes. The- first was the need that existed 
for increasing their stocks at all their branches at home and 
abroad, Which had been depleted during the war. Ihe second 
and principal cause was the lurge ainount of unmanufactured 
orders on tlie books, во that in reality the larger amount of the 
stock was already sold as soon ae its manufacture was сош- 
plete. The stock was all good. It was priced at the lowest 
price at December 31st, whether that was the purchase price 
or the market price, but further than that, in years past they 


had provided for the eventuality that happened. during the. 


last six months—a slump in trade and a fall in prices; and 
they had built up a considerable reserve on the stock account, 
That reserve had paid income tax and excess profits duty, 
so that bevond the lowest price at which they had put the 
stock, they had a large reserve to meet the eventuality of its 
falling still further. So far he was glad to say they had 
not had to encroach upon that reserve. The debtors showed 
an increase of £200,000, due to the increased trade they bad 
been doing and to some extent to the longer credit that was 
being taken. Turning to the profit and loss account, they 
had provided £55400 for depreciation. The balance of the 
trading account showed £210,000, as against £203,.0) a year 
ago, and the balance carried to the profit: and loss general 
account was £105,000, against & 165.000. It should be remem- 
bered in making a comparison that in 1920 they had had 
to pay 5U per cent, more in excess profits duty than in 1919, 
and there was also the three vears' average in the income 
tax to be taken into consideration, so that on the whole, he 
thought, the shareholders would consider that the directors 
had put very fine accounts before them. ‘They had had а 
splendid year. He did not think they had ever experienced 
such a difficult and anxious year with regard to the business. 
At times there were plenty of orders to be obtained. Some- 
times they could not keep pace with the orders, but owing 
to the prices of raw materials, it had needed all the skill of 
their buyers and the management to avoid disaster. The 
principal raw materials in their business were copper, india- 
rubber, lead, and cotton. During the vear copper fell from 
4115 to £71 per ton; lead went from £45 to £23; rubber fell 
from 2s. 104. per lb. to Jod., and American cotton from 30d. 
to 10d. They must, of course, buy forward to meet their 
future requirements, and it would be apparent from those 
figures how carefully and. successfully their buying had been 
done. ‘The sale of their products, including their overseas 
trade, had continued to extend. The turnover for the year 
was the largest in the history of the company, and the orders 
carried forward into 1921 also constituted a record. The ten- 
deney of recent vears had been for the percentage of profit 
upon their goods to decrease and for the turnover to increase. 
so Vielding to the shareholders a larger profit. If the turnover 
should decrease, it might be that the rate of profit would go 
up. They had done a great deal of telephone work—in fact 
that had been one of the busiest departments of the business. 
They had supplied telephone trunk cables both for their own 
Post Oflice and for foreign countries. They had a long con- 
tinuously loaded telephone cable which they shipped only this 
month to be laid across the Straits of Georgia, British Colum: 
bia. Another order of interest was that with which they had 
been entrusted by the city of Birmingham for an ech. p. 
cable to work at 33,000 volte—at the time it was placed it was 
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the largest order that had ever been placed of its kind. The 
contract for that work was nearly completed. Their general 
trade had gone into ail countries. Jerusalem had become a 
buyer of. their cables, and to-day the name of the company 
was well known in Bagdad and Mesopotainia. With regard 
to the current year, they bad no abnormal anxiety as to the 
payment of dividends, but that was not the sole object of the 
company. Dividends were, of course, essential for its con- 
tinuance, but they absorbed a comparatively small purt of 
the profits earned. A large portion of the profits had been 
used for the development of the industry at home and abroad, 
and for the increase of employment. A large export trade 
was, they knew, essential to the nation, and it was for them 
as well as others to do their part to create and maintain such 
з trade. British cable manufacturers generally had hitherto 
held a. record for trade throughout the world which had been 
held by no other country, and to-day their record for quality 
of work, for design and manufacture of cables, and for the 
method of doing their business was unimpaired, but with 
regard to their sales to foreign countries the red danger light 
had been showing for months, and whereas up to the middle 
of last year they could get more orders for foreign countries 
than they could take, to-day there were hardly any foreign 
orders coming in to their office. He was not referring to the 
dominions overseas, but to foreign countries. There were 
several causes for that condition of things; perhaps the most 
important was that they were unable to compete in price 
with the foreigner. How could they compete with Ger- 
many, when wages in England were three or four times higher 
than they were in the German cable factories? They did 
not like the idea of reducing wages—they might not have 
to.do i$; they could certainly earn dividends without doing 80, 
but they wanted to increase employment in their factories, 
and that could not be done unless they could reduce their 
prices to meet their foreign competitors. He firmly believed 
that the rates of wages paid to their workmen at the present 
time would have to come down, and a good standard of living 
must be secured to them by longer working hours. То 
put it in another way, they must have a larger output for 
their wages, if they were going to keep their foreign trade. 
War bonuses were given to the workmen and to the commer- 
cial staff. In the case of the latter, they decreased with the 
cost of living, and it seemed to him that the workmen in 
the factories should be subject to the same procedure. The 
standard of living must and would be better in the future 
than it was pre-war, but it must be obtained by mechanical 
and human devices to improve the output per worker. 

Mr. Martin Roberts, M.Inst.C.E., seconded the motion for 
the adoption of the report and accounts, which, after a brief 
discussion, was carried unanimously. 

| The profit for 1920 was £15,370, plus 


Automatic £9,341 brought forward. Directors' fees 
Telephone are £2,850; depreciation on patents, good- 
Manutacturing will, buildings, plant and machinery, 
Co., Ltd. £3,000; preference dividend £12,000. The 


report reads: ''Our activities during the 

past year have been chielly devoted to the special measures 
necessary to give effect to the terms of our agreement with 
the International Automatic Telephone Co., Ltd., for the 
promotion of overseas sales of Strowger automatic telephone 
apparatus. Orders of considerable value have resulted from 
this alliance, and to cope with these, extensive additions to 
personnel have been necessitated. The staff of our engineer: 
ing and drafting departments has been largely increased, and 
new departments—essential to bulk production--created, in- 
volving establishment and development expenses on an abnor- 
mal scale. The development work accomplished can, however, 
be regarded as fundamental and should be beneficially re- 
flected in our future activities. Much productive work has 
been accomplished against automatic telephone contracts, but 
the manufacturing period under review was too limited to 
enable any appreciable volume of this work to be converted 
into sales. Lor this reason, coupled with the heavy develop- 
ment expenses referred to, the directors regret that the profits 
for the year will not allow of any dividend being paid on the 
ordinary shares.“ 
In the course of his speech at the annual 


Brompton and meeting of this company, the chairman 


, Kensington said they had secured record results; not- 
Electric Supply — withstanding the difficult times, they com- 
Co., Ltd. pared favourably with the results of any 


year in their history. "The conversion of 

the larger houses into flats and maisonettes continued, and 
the demand for cooking and domestic accessories increased, 
80 that they had again not only connected more consumers 
and made more lamp connections, but had also sold more 
electricity than in any previous twelve months, and this not- 
withstanding the extension of davlight saving by a month, 
and the higher price which they had had to charge to cover 
the great increase in the cost of coal. The consequence of the 
coal strike last year was to compel them to pay an average 
of IIs. 4d. per ton more for coal of a greatly inferior quality. 
and but for their improved working conditions, which resulted 
in a smaller coal consumption per unit generated, the coal 
bill for their increased output would have been much greater 
than it was, The year before last, when coal cost them 318. 
т ton, their coal cost per unit generated was .806d., whereas 
st year, when coal cost 42s. 6d. в ton, their coal cost per 
“nit was only .974., so that although the coal cost had gone 


up 36 per cent., their coal cost per unit generated had only 
gone up 20 per cent. This economy in production, due, to. the 
progress of invention, would continue, and they were this 
year lustulling, with the assent of the Electricity Commis- 
sluners, another lurge turbo-alternator of improved. design. 
The gross receipts last year were £102,372, as against £14,045 
in 1919, and the working expenses £29,109, as against £44,683, 
so that the net receipts were £42,902, as ugainst 429, 861, or an 
Increase of £13,541, which would enable them’ to pay the 
sume dividend as last year, after making larger provision for 
depreciation and reserve. ‘They had written off about £7,000 
worth of machinery froin the station which had become obso- 
lete for their purpose, and they had. spent an ‘additional 
£5,000 on their mains system, which in weight of copper and 
carrying capacity, if they should require to raise their declared 
pressure, was worth to-day at least the whole of the original 
capital of the company. They had made further advances 
to the ‘Accessories Co., which were Justified by the resuits of 
its working. Its assets continued to be worth their book 
value, it constituted one of their best customers, and its work 
contributed ellectively to the business of supply in their area. 
In spite of the unsettlement of the electricity supply of London 
by well-intentioned, but ill-advised, political action, the 
prospects of the company for the current year were satisfac- 
tory. | 
At the annual meeting, on March 15th, 
Notting Hill Mr. A. Hoare, who presided, expressed the 
Electric Lighting view that the Government of this country 
Co., Ltd. was interfering a great deal too much with 
private allairs. Nearly the whole of the 

company’s new capital expenditure during 1920 was incurred 
in laying new mains and purchasing new meters to connect 
additional consumers. "The provision of further capital would 
receive consideration in the near future if they were to extend 
the business. The fact that their undertaking was purchas- 
able by the authorities in 1931, coupled with doubts үш 
the interpretation of the terms of purchase, made it difficult 
to issue new capital at any reasonable rate. The profits rose 
from £31,200 to £33,500 in spite of heavy increases in the 
cost of production. ‘Though the revenue from sale of energy 
was up nearly £19,000, the profit was only £2,600 above that 
of 1919. The speaker later referred to the new Electricity 
Supply Bill. Under its provisions, һе said, a scheme promoted 
by some of the London companies in conjunction with the 
L.C.C. and local authorities, was in preparation for submis- 
sion to the Electricity Commissioners for the establishment 
of a Joint Authority for the supply of energy within the 
London and Home Counties’ Electricity District, the boun- 
daries of which had been settled by the Commissioners. The 
only details of the scheme available at present were.rough 
outlines of the engineering side, and no information was yet 
to hand of the proposed arrangements to finance the scheme: 
The company had not, up to the present, joined in aupporting 
the proposal, but, when full details could be obtamed, the 
whole matter would receive careful consideration. It would 
be a very difficult problem in the present state of the finances 
of the country to obtain a very heavy amount of capital which 
would be necessary to finance а scheme of this magnitude. 
With regard to the future, the business for the current year 
showed improvement, and as, recently, they were able to 
come to a satisfactory agreement with the unions representing 
the workmen throughout the industry in the London ared, 
regulating wages by agreement over a long period, they 
hoped it would prevent difficulties arising in this direction. 
Regarding the joint works at Wood Lane, the cost of generat- 
ing electricity rose considerably, and was due not only to in- 
creased wages, but to the higher cost of fuel. To some extent 
they were endeavouring to counteract this rise in coal cost 
by the installation of new and more economical plant. - Опе 
set had already been erected, and two others were in hand. - 


The annual meeting was held at General 

Pinchin, Buildings, Aldwych, London, on: Monday. 
Johnson & Co., Mr. E. Robson, who presided, referred. to 
Ltd. the very satisfactory results of the year's 
trading, in spite of the difficult trading 

conditions that had developed in the latter months of the year. 
After providing for all expenses, depreciation, income tax, 
excess profits, and Corporation profits tax, there was a net 
profit of £72,232, plus £4,042 brought forward. After paying 
64 per cent. for the year on the preference shares, a final divi- 
dend of 10 per cent. actual on the ordinary shares was recom- 
mended, making, with the interim dividend of. 5.per cent., 
15 per cent. for the year, less income tax. There was £10,000 
put to reserve, £5,500 written off preliminary expenses of new 
capital issue, and £10,538 remained to carry forward. Doing a 
very extensive business, such аз they were, it was necessary to 
carry extensive stocks, and although on some commitments 
there had been fairly substantial depreciation in the latter 
months of the year. the directors had adopted the sound course 
of writing down the trading stocks to current market prices at 
December 31st, 1920, which placed their business in a very 
strong position to withstand what remained. of the present 
trade depression. During the vear the company had extended 
its operations in every market of the world, and in output, 
volume of sales and net profits the results constituted a record. 
Arrangements had been completed for substantially increasing 
the productioti at their several factories, and they were able to 
deal efficiently with a much greater volume of business than 
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ever before. Their sales organisation had also been consoli- 
dated and extended in every direction. Although the trade 
slump, which had become evident in the latter months of 1920 
was still felt to some extent. he had every confidence that 1921 
would be a satisfactory year. 


At the annual meeting, on March 16th. 
Cheisea the chairman said it was a good many 
Electricity years since they had been able to present 
Supply Co., Ltd. such satisfactory accounts. In common 
with those of all the London companies, 
their figures showed a very noticeable improvement, as com- 
pared with 1919. The amount carried to net revenue was 
441,874, as against £33,038 in the previous year, an increase 
of 26 per cent. This enabled them to recommend a dividend 
of 6 per cent. for the year, as against 4 per cent. for 1919. 
The year’s results had been achieved notwithstanding increased 
costs of as much as £14,000, the principal increases being for 
coal and energy purchased, £5,194; salaries and wages, 
£2,910; rates, £2,686; and repairs to buildings and machinery, 
£2,737. The enormous increase in rates was the cause of 
much anxiety to all industrial undertakings, and increases 
beyond what appeared in their accounts were to be feared. 
Fortunately the Councils which governed local matters in 
their area of supply were not of the socialist order. Rate- 
payers all over the country were being uroused to a sense of 
the danger of rising rates. During the year they dismantled 
the Cheyne Walk station containing their oldest plant, which, 
although useable, was the reverse of economical. The recent 
settlement as to wages concluded under the auspices of the 
District Council No. 10, which was formed to promote agree- 
ment as to wages in the London area, was working satisfac- 
torily for the present. They might look forward with con- 
fidence to the future if they could hope to be let alone to 
work out their own salvation. Schemes for consolidating the 
electricity supply of London, however, involving enormous 
capital outlay were proposed. Most of the companies had 
come together for the purpose of safeguarding their share- 
holders’ interests, and their chairmen were in constant con- 
sultation. It was difficult to say what the outcome would 
be, and in the meantime all the directors could do was to 
wait and watch, and do all in their power to secure fair and 
reasonable treatment. 
Sir Henry C. Mance, presiding at the 
Davis and annual meeting, on March 15th, said that 
Timmins, Ltd. the item Sundry debtors " was rather 
higher, but this, he thought, would be 
found the case with every manufacturing company. owing to 
the shortage of money, brought about by the difficult conditions 
in certain trades and the disinclination on the part of the direc- 
tors to press unduly their customers. Stock was higher, due 
to the fact that thev had found 1t advantageous to themselves 
and & great convenience to their customers to keep a larger 
stock of manufactured articles. It included, also, an increased 
amount of metal. Trade expenses had advanced, mainly in 
consequence of the increased costs in every department. 
Salaries were higher in consequence of various well-deserved 
promotions. Bad debts were higher, but this, he thought, 
was a state of things common to every company having such 
a multitude of accounts. Notwithstanding the increased 
charges, the net profits had increased by nearly 4800. As re- 
garded the future, although he did not share the pessimistic 
views of many writers, they should not ignore the fact that 
a good deal of uneasiness existed in certain quarters. Last 
week he had had occasion to place a substantial order with one 
of the largest manufacturing firms in the country. Delivery 
was promised in six weeks. He was quite sure that if that 
order had been given & vear ago the time for delivery would 
have been six months. It might take some time before they 
got back to normal prices and normal trade. 

Mr. G. E. Davis (managing director) said that since the last 
meeting they had added a large new building, and were 
now in possession of a splendidly equipped inspection depart- 
ment. When business revived, which it must do sooner or 
later, they would be in a better position, and better equipped 
than they had ever been, to deal with it. 


The ordinary general meeting of the com- 

City of London = pany was held on March 16th, when Mr. 
Electric Lighting J. B. Braithwaite took the chair. Review- 
Co., Ltd. ing the financial results, the chairman said 
that the vear's revenue showed an increase 

of £193,275. but owing to the increased cost of labour. coal, 
and materials, the net result was only a profit of £31,266. 
The chairman then dealt at some length with the present 
position of electricity supply in London, and said that апу 
attempt to amalgamate the municipal with the company 
undertakings presented great difficulties, owing to the different 
bases of tenure. In the speaker’s opinion. the simplest wav 
of unifying the electricity supply would have been to grant 
the companies a considerable extension of tenure which would 
have justified them in making the large expenditure necessary 
to correct existing anomalies. A step in this direction had 
been taken by the passing of the Electric. Lighting Act of 
1904, which substituted the L. C. C. as the sole purchasing 
authority, and empowered companies and local authorities to 
link up their stations. Great progress had heen made in 
this direction. Referring to the Flectricitv (Supply) Aet of 
1919, the chairman said that one result had been the holding 
up of development апа the erection of the big station at 


Barking had been effectually blocked. Dealing with the 
position of the company, he said that they had laid an inter- 
connector between their station at Bankside and the County 
of London Electric Co.'s station at Wandsworth, which would 
enable them to give that company 10,000 kW in bulk. The 
present capacity of their plant at Bankside was 33,900 kW, 
and they hoped to have a further 20,000 kW installed in the 
autumn, of which 10,000 would be given to the County of 
London Co., leaving thein 10,000 to meet their own increased 
demand. The Bankside station must play an important part 
in the future electric supply of London, as it occupied а central 
position and had unlimited supplies of condensing water and 
every facility for the delivery of coal. Its ultimate capacity 
was about 80,000 kW, und it could supply in bulk the inner 
ring of the London area more economically than could be done 
by any station further away. The directors quite anticipated 
that it would be in operation in time for the revenue to benefit 
in the lust quarter of the present year. The company had 
not raised any additional capital since 1900, having paid for 
all the new plant, extensions, and mains, &c.. out of revenue, 
but the large additions to their generating plant which they 
were now making would oblige them to raise a small amount 
of additional capital, and they proposed to issue £300,000 of 
the £500,000 capital, which they still had available, in the 
form of 8 per cent. cumulative second preference shares. The 
issue would be made shortly after Easter, and the share- 
holders would have preferential consideration. Taking the 
figures for last year, the margin of profit would cover the 
interest on that issue more than ten times, so that the security 
would be an excellent one, and should prove attractive. The 


report and accounts were adopted, and a resolution increasing 


the borrowing powers of the company was passed. 


The twenty-seventh ordinary general 
County of meeting was held on March 15th, Sir Harry 
London Electric Ren wick, K.B.E. (chairman), presiding. 
Supply Co., Ltd. The chairman, in moving the adoption of 
the directors’ report and accounts, said 
that the total receipts from sales and meter rentals had risen 
by 24 per cent. to £674,105. Working expenses had risen by 
about 27 per cent., and an explanation of this was to be found 
in the higher cost of coal, higher salaries and wages, and the 
rulnously high rates and taxes. As to coal, the fuel costs were 
about 82 per cent. of the total generating costs for the year. 
Coal had cost on the average 7s. 4d. per ton more than in the 
previous year, the average cost now being three ano a half 
times the pre-war cost, and for inferior quality. Salaries and 
wages were some 20 per cent. above the 1919 level. The costs 
of repairs were exceptionally heavy; this was partly due to 
an accumulation of repairs deferred during the war period, 
and partly to the rise in cost of materials and wages. Rates 
and taxes had increased by £12,303, largely owing to the 
alarming increase in local and municipal rates. To the 
speaker's mind the question of municipal expenditure and 
local rates was one of the most pressing questions of the hour, 
the importance of which was not fully realised by the public. 
It appeared hitherto to have escaped the criticism it would 
otherwise have attracted and to be overshadowed by the bigger 
question of national expenditure, but at lust there were signs 
of un awakening on the part of the public, and there were 
many who felt as he did that it was time steps were taken 
to put a stop to municipal extravagance, which was ав vicious 
and baneful in its effects as national extravagance. Dealing 
with the progress of the company, the chairman said there 
was a record increase of over 7,000,000 units sold, which 
reached the respectable total of nearly 50,000,000 units in the 
year, while applications for new business showed a net increase 
of 5.678 kW. They had now connected to their mains nearly 
90,000 kW, while they were supplying over 35,000 consumers. 
This indicated in a telling way the continued vitality of the 
company's business and the potentialities and possibilities of 
the future, which, having regard to the company's extensive 
areas, Were practically unlimited. As to the prospects for the 
current year, with so many uncertain factors, it would serve 
no useful purpose to attempt a definite forecast, but, broadly. 
he thought he could speak reassuringly as to the progress of 
business, and he had every confidence that, barring any really 
big eventuality, the results for the current year should con- 
tinue to be satisfactory. As to future rates of рау, and costs 
of living, the position was altogether artificial, but in spite of 
the Government and its policy of political expediency. wages 
were bound to come down through economic pressure and the 
dire necessities of the situation, which would be all to the 
good for the shareholder, for the worker, and for the country 
at large in the current vear. They had done evervthing that 
could be done to place the comnanv in a strong position, and 
they were. therefore, fully justified in looking forward to the 
future with every confidence. 


The accounta of the Bergmann Flektrizi- 
tats Unternehmungen A.G., of Berlin, show 
profits of 40,000 marks for 1919-20, as 
| against 204.00 marks in the previous year 
on a paid-up capital of 6.000.000 marks. The company has 
hitherto not paid anv dividend. 

The accounts of the Hlectroche mische Werke. of Bitterfeld. 
for 1920, after writing off 4.500.000 marke for depreciation ай 
against 2.100.000 marks in 1919. show net profits of 1.940.000 
marks, as contrasted with 2.629.000 marks in the previous year. 
It is proposed to pay a dividend at the rate of 15 per cent. on 


German 
Companies. 
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share capital of 12,000,000 marks, being the same rate as in 
1919, when the participating capital was less. 

The report of the Telephonfabrik A.G. vorm. J. Berliner, of 
Hanover, states that notwithstanding the great difficulties in 
obtaining raw materials and the uncertainty of manufacturing 
owing to the frequent strikes, it was possible to realise satis- 
factory results in 1919-20. The net profits were 1,535,000 
marks, as compared with 678,000 marks in 1918-19, and the 
dividend is at the rate of 15 per cent., as against 6 per cent. 
in the preceding year. It is mentioned that the company's 
works at Vienna has been transferred to a company entitled 
the Austrian Telephone Co., with a share capital of 15,000,000 
kronen, of which one half is held by Austrian interests. 


Rhondda Tramways Co., Ltd.—According to the“ Finan- 
cial Times.“ it is proposed to convert the 6 per cent. cumula- 
tive preference shares of the Rhondda Tramways Co. into 
8 per cent. non-cumulative participating preference shares 
with a 25 per cent. participation in tbe surplus divisible profits, 
the arrears of dividend being waived as consideration for the 
suggested alteration. In the course of а circular to share- 
holders of the Rhondda Tramways Construction Syndicate (in 
liquidation) the joint liquidators, Messrs. L. B. Schlesinger 
and W. B. Cownie, state: ‘‘ We have no doubt that the con- 
version would be of considerable advantage to the shareholders, 
inasmuch as upon a distribution of securities they would 
receive а more marketable security.“ 

Isle of Thanet Electric Tramways & Lighting Co., Ltd.— 
For the year ended September 30th last the traffic receipts, 
including omnibuses, were 274,110, and from sale of elec- 
tricity £92,626, the total receipts from 1920 being £97,244, 
against £66,394 for 1918-19, and the balance carried to appro- 
priation account of £32,144, against 490.553. The sum avail- 
able is £24,797; to reserve, £2.500 (increasing it to £15.000) ; 
to permanent way reserve, £10,000 (inaking it 430.000); to 
rolling stock reserve, £7,500 (making it £15,500): forward, 
£4,285. The directors (according to the Financial News) look 
forward to the resumption of а dividend on the preference 
shares for the year to September 30th, 1921. 

Clyde Valley Electrical Power Co.— For the vear 1920 the 
balance of profit was £149,392, plus £58.302 brought forward. 
The preference dividend absorbs 418.000; a total of 74 per 
cent. for the year on the ordinary shares requires £45,000: 
there is put to contingency fund £75,000: carried forward 


£69,693. The 15.000-kW turbo-alternator installed at Yoker . 


power station has been running on commercial load since 
March last. The installation of the 15,000-kW turbo-alternator 
at Clyde's Mill power station has been considerably delayed, 
but it is expected that the plant will be in operation in June. 
Mr. J. K. Stothert has resigned from the board; Dr. R. T. 
Moore has been elected in his place. 

Companies to be struck off the Register.—The following 
companies are to be struck of the register unless cause is 
shown to the contrary within three months :— 

А. B. Vibro & Domestic Electrics. Ltd. 

Feltham & District Electric Lighting Co., T.td. 

Non-conductors, Ltd. 

Snyder Electric Furnace Co., Ltd. 

Wholesale Battery Co., Ltd. 

American Telephone and Telegraph Co.—Earnings for 
1920, after meeting all operating charges and providing for 
depreciation and obsolescence and for Federal taxes payable 
in 1921, totalled $70,686,904. Interest charges were $18,865,688, 
Dividends paid at usual rate of $8.00 per share ner year 
amounted to 835.376.792. appropriated for contingencies 
$8,000,000, leaving $8,444,422 carried to surplus account. Dur- 
Ing the year investments in associated companies increased 
$33,653,891.—Financial Times. | 

Ballers, Ltd.—The accounts for year ended July 3lst, 
1920, show, after paying directors’ fees and salaries. and pro- 
viding for E. P. D. and corporation tax. a profit of £23,353, 
plus £846 brought forward. Owing to present financial strin- 
gency and necessity for conserving resources, says the Finan- 
cial Times, the directors propose to carry forward balance of 
£8,949 remaining, after payment of 5 per cent. dividend on 
ordinary shares in November, 1920. 


Denmark.—Aktieselskabet Nordiske Kahel-og  Traad- 
fabriker realised during 1920 a net profit of 2.720.000 kr. Out 
of this sum over 1.200.000 kr. is devoted to writing down of 
machinery, &c., 133,000 kr. is placed to reserve, and the direc- 
tors nropose to pay a dividend of 12 ner cent., carrying forward 
11.000 kr.—Reuter’s Trade Service (Copenhagen). 

Salisbury Electric Light & Supply Co.. Ltd.—The nrofit 
balance for 1920 was £7.531. against £5,733 for 1919. Interest 
on debentures requires £712, and depreciation of investments 
£949. £3.095 is brought forward, and the balance is £9.634. 
The dividend for the vear is 7 ner cent; £3.000 is nnt to depre- 
ciation and reserve fund: and £4,194 is carried forward subject 
to E.P.D. 

International Automatic Telephone Со.—А financial con- 
temporarv states that the profit for the ten months ended 
December 31st, 1090, was £11.778: dividend on preference 
shares £11.136; carried forward £633. Profits will not allow 
of dividend on ordinary and deferred shares. 

Hadflelds, Ltd.—Further dividend of 6d. per share on the 
ordinary shares, making 5 per cent. for the year, free of tax. 


Belgium.—The report of the Société d'Electricité de l'Es- 
caut, of Antwerp, for the last financial year shows a profit of 
1,086,659 fr., as compared with only 187,702 fr. in 1919. 

Globe Telegraph & Trust Co., Ltd.—Ouarterly interim 
dividend of 3s. per share on preference shares, less tax; Ов. 
per share on old and new ordinary shares (tax already de- 
ducted); 4s. 8d. per share, being interest at rate of 10 per 
cent., tax free, in respect of instalments paid on new ordinary 
shares.—Fimancial Times. 

South London Electric Supply Corporation, Ltd.—A divi- 
dend of 9 per cent. per annum 1s announced on the ordinary 
shares for the last half of 1920, making 7 per cent. for the 
year. 45.769 carried forward. 

Robey & Co., Ltd.—Dividend of 23 per cent., less tax, on 
the preference and ordinary shares. Carried forward 
£27,995, subject to E.P.D. and corporation tax. 


Sir W. G. Armstrong, Whitworth & Co., Ltd.—Dividend 
on ordinary shares for half-year ended December of ls, per 
share, making 2s. per share for the year 1920, less tax. 

Wemyss & District Tramways Co., Ltd.—Final dividend 
of 6 per cent., free of tax, on the ordinary shares. 


Shawinigan Water & Power Co.—Dividend of 1} pec 
cent. on common stock for the quarter. ; 


STOCKS AND SHARES. 


Monpay EVENING. 


THE main interest in the Stock Exchange centres upon the 
movements in gilt-edged securities. These are held, naturally 
enough, to reflect the possibilities with regard to cheaper 
money. Some hoped that there would be a reduction in the 
Bank Rate before the Easter holidays, but other quarters— 
and those probably’ better informed—look for no relief until 
Budget time. The remarkable rises that occurred in the War 
Loan and other stocks of this sort gave way a little, on sales 
evidently of the profit-taking order. There is, however, an 
atmosphere of cheerfulness, and the Stock Exchange looks for- 
ward (as it has done for the last many decades) to an improve- 
ment in business after Easter.“ 

Several important issues are pending in the electricity 
supply world. Amongst these one of the first comers will 
certainly be the 300, 000 City of London Electric 8 per cent. 
second preference shares. The prospectus indeed may be out 
this week. Later, there may be expected an issue of about 
half-a-million pounds in Central Electric 8 per cent. Notes. It 
is said that these will be offered in the neighbourhood of 97. 
With the guarantees which the Central Electric commands, 
the terms certainly look tempting, so far as can be surmised 
without the necessary details. The Metropolitan Electric 
Supply Co. is another which will probably be in the field 
before long with a debenture issue. 

With the prospect of these newcomers appearing in the 
early future, it is natural that prices in the electrical market 
should be quiet, as might be the case, anyway, at this season 
of the year. There is Summer-time just ahead, and rightly 
or wrongly, the investor seems to think that this has an 
unfavourable effect upon illumination shares. Nevertheless, 
Westminster ordinary have stiffened to £5 and Metropolitan 
ordinary to 3. City of London preference are better at 18s. 

Interest will watch with attention whether the Metropolitan 
Company, if it makes a new debenture stock issue, will invite 
co-operation from London firms in connection with the under- 
writing. 

Metropolitan Railway ordinary stock is better at 22, and 
Underground Incomes have hardened to 664. The market in : 
steam stocks is hesitating. How the railwaymen and the 
miners will take the automatic reduction in wages, which 
should come about in the course of the next ten days, is a 
matter upon which investors feel a trace of dubiety. This, 
however, has not affected iron. steel and similar shares. Bab- 
cock & Wilcox keep good at 23. | 

British Aluminium have recovered sharply to 17s. 6d. 
Callender's аге 1/16 up at 1 7/16. Henley's keep а good 
market at 13. The cable manufacturing companies are doing 
well, and the chairmhn of Henlev's at the meeting the other 
dav spoke of the good results which his company is achieving 
with its golf balls. The impoverished golfer may be moved to 
wonder why, with rubber at Is. a lb.. some enterprising 
manufacturer does not reduce the present 3s. ball to a price 
more suited to the aforesaid golfer's pocket. Telegraph Con- 


' structions are better at 203. General Electrics improved to 


Bs.. although the preference eased off to 18s. The market in 
electrical manufacturing shares as a whole is quiescent. That 
the past year is hound to have turned out a had one from the 
point of view of profits is now generally acknowledged, and 
the protracted fall in prices has discounted to some extent 
whatever unfavourable reports there mav be to come. 

Mexican jssues are weaker, both the Mexican Light & 
Power and the Mexico Tramways bonds going back owing to 
the scarcity of news from the country. Vera Cruz shares 
are 28. up at 178. 6d. No changes have occurred in the 
Arcentine. Brazilian or British Columhian groups. 

The telegraph and telephone list is firm, with Eastern 
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Extensions up to 16 again. Cuba Submarine ordinary are a 
little better at 64. Marconi's advanced to 38s. 9d. The Inter- 
national Automatic Telephone Company issues its report and 
balance-sheet for the ten months ended December 3lst, 1920. 
The profits amount to £11,778, of which all but £610 is 
absorbed by the preference dividend. The company carries 
forward the balance. with an expression of regret from the 
directors that the profit for the period covered by the accounts 
will not allow of a dividend being paid on the ordinary or 
deferred shares. Of these it may be remurked that there are 
908.570 ordinary shares issued and 360,000 deferred, all of £1 
each fully paid. Good people in America, we observe, seem 
to be very much annoyed at the proposal to advance their 
telephone rates by 28 per cent. 

The rubber share market is not bad, in spite of the flatness 
of the raw stuff. There is, of course, no business worth men- 
tioning. Sellers are conspicuously absent, and there are a 
few buyers who take the longer view in regard to the future 
of the rubber industry, and are laying in small parcels of 
shares in the good companies at the present prices. One or 
two concerns, it may be observed incidentally, are having no 
little difficulty to raise money at this present juncture. The 


armament group . is also better. Armstrongs provided some. 
thing of a pleasant disappointment by declaring a dividend 
making 10 per cent. for the year, less tax, as against 124 per 
cent., free of tax, а year ago. The price rose from 17s. 3d. to 
18s. 3d. In view of the recent results achieved by certain 
kindred companies, Armstrongs are deemed to have done well, 
and Vickers, both ordinary and tax-free preference, hardened 
in sympathy to 12s. 6d. and 14s. 3d. respectively. 


SHARE LIST OF ELEOTRIOAL OOMPANIES, 
Homes ELECTRICITY COMPANIES, 
or m x | Dividend Price 


— Maroh 21, 
‚ 1919. 1990. 1931. Rise or fall. p. o. 
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MARKET QUOTATIONS. 


IT should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general 
and they may vary according to quantities and other circumstances. 


Tuesday, March 21st. 


CHEMICALS, 40. 


s 
Price, | Ino. or Deo. 
а Aoid, Oxalio бөз өзө m "m per lb. оа. 14d. deo, 
а Ammoniac Sal 3 .. per ton &15 Е 
а Ammonia, Muriate (large orystal) i 465 " 
а Bisulphide of Carbon ii E " ә» id 
а Вогах 22 eee eco өзө soo 27 884 ai dee. 
a Copper Sulphate... .. .. " 485 " 
a Potash, Chlorate . per lb. 64d à dec. 
a n Perchlorate eae 828 н • REM 
a ЗіеПао,. .. per owt 415 41 des. 
а Sulphate of Magnesia S... рег ton £16 ^" 
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а в чар woo eee 0 н £18 ee 
а Soda, Chiorate „ ww. per lb. 444. 
а U С stals eee eee seo per ton 41 
a Sodium Bichromate, casks per 10. M- 
METALS, &c. 
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c 17 Sheet ees 7 eae ose ese II £114 £2 dec 
e * NS " £114 £2 dec 
d „ (Blectrolytic) Bars in n £71 £1 dec 
d LL] н ta eee v 4143 ore 
d IT! т Wire Rods.. 15 £8 £1 dec 
d 11 ,» H O. Wire ee per lb. 1) 54 zd. dec 
f te eee ees * L1] Ыб T 
f [1] Sheet "TT ote eae 97 8j- soo 
а German Silver Wire бао ees T 2/9 i5 
А Gutta-percha, fine ece Д2) soe 33 14 / to 16/- sue 
А India-rubber, Para fine. Es T 1ца. e 
i Iron Pig (Cleveland Warrants) ... per ton Nom. aus 

» Wire, galv. No. 8, P.O. qual. ” 845 vs 
g Lead, English Pig see ace eee 97 £2) 58. lt. ino. | 
g Mercury ... ... 46 , рег bot. £19 10 to £12 15 E 
e Mica (in original cases) small .. per lb. 4d. to 4/- 
€ v u „ medium., T - to 10J- 


в, " " large T 

р Phosphor Bronze, plain castings " 
p 13 [T] rolled bars and rods 90 
p p „ rolled strip & sheet i 
а Silicium Bronse Wire . per ld. 


1/4 
r teel, Magnet, in bars ee өөө "n 18 * 
n Tin, Block (English) .. рег ton A158 to £164 £3 to £3 inc. 
n Wire, Nos. 1 to 16 .. .. Per lb. 4/- 6d. dec. 
p White Anti-friction Metals per ton ö 418 зо 8900 " 
Quotations supplied by— 

a G. Воот & Oo. pos А БЫНА сереге, 
e Thos. Bolton & Sons, Ltd. Edward Till & Go. 
d Froderick Smith & Оо, i Bolling & Lowe. 
F. W & Sons. 1 Richard Johnson & Nephew, Lad 
f India-Rubber, Gutta-Perché and a P. Ormiston & Sons. 

Telegraph Works Co., Lid. P————— ш 


r W. F. Dennis & Co. 
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Aircraft Lights.—To assist in the successful development 
of night-flying facilities for airoraft, experiments have been 
carried out at the Government terminal aerodrome at Croydon and 
along the route to the Channel coast with various types of serial 
lighthouses, searchlights, pyrotechnic lights, and obstruction and 
landing lights. In order that those different forme may be tested 
by observation from the air, it has been arranged that the civil 
airship G. F. A. A. G. (late H M. Airship R 33), which is now carrying 
out mooring-mast experiments at Pulham airship station, will 
undertake an observational flight along the London: Folkestone route. 
The observational flight will be carried out on the first suitable 
occasion. The ship will leave the mast at Pulham shortly after 
dusk, will proceed over London to the neighbourhood of Croydon 
aerodrome, and will test the range and efficiency of the aerial 
lighthouse and searchlights from the point of view of easy location 
of aerodromes. Observers will also decide on the value of certain 
pyrotechnic aids to navigation and examine the obstruction пе i 
and, jf they are completed, the illuminated landing “D'a” 
which are being fitted to provide a semi-automatio indication to 
aeroplane pilota of the direction and position in which they should 
land and take off. Observation will also bs made of a new Cone 
light which is being experimented with as а local pilotage light at 
aerolromes, This light is projected downwards on to a white cone, 
and, if found to be satisfactory, will be used as the main location 
light at civil &erodromes, the aerial lighthouse proper being 
reserved for marking intermediate points on routes, From Croydon 
the airship will proseed along the London-Continental route to 
Lympne. where she will survey from the air a spot that has been 
tentatively selected for an aerial lighthouses, For observation 
purposes a small war-time lighthouse has been temporarily 
on the spot. The ship will then pass over the coastline, and will 
carry out observations of various types of marine lighthouses and 
lig ht- veasela in the Channel and the North Sea whioh are visible 
from the air. During the flight, wireless practice for direotion- 
finding purposes will be carried out, and general wireless telegraph 


and telephone communication will be maintained with land 


stations, 
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THE INFLUENCE OF TRANSFORMER CONNECTIONS ON THIRD HARMONIC VOLTAGES & CURRENTS. 


By S. AUSTEN.. STIGANT, .A.M.LE.B., M.Am.LE.E. 


. | (Concluded from page 861.) 


OBJECTIONABLE Features OF Тнїнр Harmonics. 


These naturally come under two headings: (1) due 
to third harmonic currents; (2) due to third harmonic 
voltages, and. they. may be summarised as follows: — 

1. Due to third harmonte currents. | 

(a) Overheating of transforiner windings and of load. 

(4) Telephone and 
magnetic disturbances. 

(c) Increased iron loss in transformers. 

2. Due to third harmonic voltages. 

(а) Increased transformer insulation stresses. 

(^) Electrostatic charging of adjacent lines and tele- 
phone cables. 


Ила ммс м Peng Hammon ЭО" La «оис 


discriminative protective gear 


hold good irrespective of whether the transformer wind- 
ings are delta connected or star connected with a fourth 
wire. | | 

The only ease where the circulation of the third har- 
monie currents is likely to become really serious in 
practice ix where the transformer primary windings 
are connected in the interconnected star manner, the 
generator and transformer, neutrals being joined to- 
gether, as mentioned previously in this article. 

lb. It is well known that harmonie currents circulat- 
ing in lines paralleling telephone wires or through the 
earth where a telephone, earth return is adopted, pro- 
duce disturbances in the telephone circuit. This is only 
of practical importance in transmission or distribution 


A. c N 
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Pic. 11.—RECTANGULAR AND Poran. Co-ohRDIN ATE Forms. or FUNDAMENTAL AND. THIRD-HARMONIC VOLTAGES IN. А SYMME- 
TRICAL THREE-PHASE, THREE-WIRE, STAR-CONNECTED SYSTEM. 


(c) Possible resonance at third harmonic frequeney of 
transformer windings and line capacity. | 

These disadvantages may briefly be referred to as 
follows : -.- 

la. In practice, overheating of the transformer wind: 
ings and load due to the circulation of third harmonie 
current very rarely occurs, as care is generally taken 
to design the transformer so that the flux density in the 
core is not given too high a value which would increase 
the third harmonie component of the no-load current. 
Apart from the question of design, a transformer might, 
of course, have a higher voltage impressed upon it than 
that for which it was originally designed, but in this 
саке (which also seldom occurs), the increased heating 
from the iron loss due to the resulting higher induction 
would be much more serious than the increased heating 
in the transformer windings due to larger values of 
the third harmonic circulating current. These remarks 


lines of some length (as distinct from short connections 
to load), and then ay a rule only occurs with the star 
connection using a fourth wire, which wire may be one 
of the cable cores or the earth. 

Similar interference may take place in the pilot cores 
of discriminative protective gear systems, and unless 
special precautions are taken relays may operate when 
the main power circuit is quite normal. ! 

The remedy is, of course, obvious, and consists either 
of using a delta connected. transformer winding or 
omitting the fourth wire and earthing at one point. of 
the circuit onlv.  . | | | 

le. In the case of three-phase core {уре transformers 
using a star ‘star connection, it has been proved experi- 
mentally“ that a fourth wire connection on the primary 


— — 


Transformer Core Loss as Affected by Triple Iar- 
mores," by H. M. Lacey and G. II. Stubbings. The Elec- 
trician, September 17th, 1915, p. 874. 
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side between transformer and generator neutrals (which. 


allows the circulation of third harmonic currents), re- 
sults in an increase of the iron loss in the transformer 


of a figure of the order of 20 per cent. higher than that 


given with the neutrals disconnected. This figure is, 
of course, variable according to the design of the trans- 
former and the impedance of the primary circuit. The 
conditions are similar for single-phase transformers. 

2a. It has been pointed out previously that with the 
three-wire star connection and isolated neutral a 
voltage occurs from the neutral point to ground having 
a frequency of three times the fundamental, so that 
while measurement between the lines and from lines to 
neutral indicate no abnormality, a measurement from 
neutral to ground with a sufficiently low reading volt- 
meter would indicate the magnitude of the third har- 
monic. In practice with single-phase transformers the 
third harmonic voltages may reach a magnitude ot 60 
per cent. of the fundamental, and this is a measure of 
the additional stress on the transformer windings to 
ground. While due to the larger margin of safety it 
may not be of great importance in the case of ordinary 
power distribution transformers, it will have consider- 
able influence on the reliability of transformers as higher 
voltages are approached. 

26. Due also to the conditions outlined in 2a, star 
connected banks of single-phase transformers connected 
to an overhead line or underground cable, and operated 
with an earthed or unearthed neutral will result in an 
electrostatic charging at third harmonic frequency of 
adjacent power and telephone cables. This produces 
abnormal induced voltages to ground, if the adjacent 
circuits are not earthed, the whole of the circuit being 
raised to an indefinite potential above ground even 
though the voltages between lines remain normal. The 
insulation to ground, therefore, becomes unduly 
strained, and the life of the apparatus probably is 
reduced. 

2c. A further danger due to the conditions outlined 
under 2b is the possible resonance which may occur at 
third harmonic frequency of the transformer windings 
with the line capacity. This can occur if the trans- 
former neutral is earthed or unearthed, and the pheno- 
menon occurs perhaps more frequently than is usually 
appreciated, but due to the present-day complicated 
networks, and the resulting large damping constants, 
the magnitude of the quantities is such as often to 
render the disturbances innocuous. 
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APPENDIX. 


As, in practice, third harmonic voltages rather than 
currents are more likely to give trouble, it will be 
profitable to study the phenomena a little further. 
Fig. 11 is given, which shows the rectangular co-ordi- 
nate method of wave construction translated into tlie 
polar co-ordinate forin in which the angle represents 
tine, one complete revolution equalling one period or 
] -f seconds. Taken in conjunction, the two forms 
give a very complete illustration of the progressive varia- 
tion of the quantities involved while the polar diagram 
in particular provides a clear insight into the influence 
of the harmonic. 

Fig. lla is in part a reproduction of fig. 8, which 
shows the resultant voltage waves to ground in a sym- 
metrical three-phase three-wire star-connected system, 
with different positions of the third harmonic com- 
ponent. In addition, the voltage waves between lines 
аге shown, and these illustrate the well-known fact that 
no matter what the relative position of harmonic and 
fundamental may be the third harmonic voltages in 


from their influence. 


the phases cancel out and leave the line voltages free 
In fig. lla the various letters 
have the following significance: ` 

An, Bn, Cn = fundamental sine waves of phase volt- 
ages. 

On =: third harmonic sine wave voltage component. 

AO, BO, CO = resultant waves of voltages to ground. 

A-B, B-C, C-A = sine waves of voltages between lines. 

Fig. 110 shows the polar diagrams corresponding to 
the different rectangular co-ordinate diagrams of fig. 
lla for a system having an unearthed neutral. The 
diagrams show clearly the locus of the voltage vectors 
of the neutral point to ground, the lines to ground, and 
the line to line. The first and third of these, it will 
be noticed, are true circles having their centres at the 
point O,” thus indicating that the voltage from the 
neutral point to ground and also the voltages between 
lines follow the sine law. The non-sinusoidal charac- 
teristic of the voltages from each line to ground is 
indicated by the expansion and contraction of the curve 
representing the locus of the line voltage to ground 
vectors, and the four cases given, corresponding to 
different positions of the harmonic, indicate that the 
locus curves are identical in shape, varying only in 
their relative position. That is, their maximum and 
minimum values occur at different angles or instants 
of time, this alone accounting for the different shapes 
of the resultant waves AO, BO, and CO, in the diagrams 
of fig. lla. The angular distances between the maximum 
and minimum values of the locus curves of the line 
voltages to ground vectors remain constant. To show 
just how the radial vectors themselves are affected, the 
conditions at two definite instants are given, the instants 
being 20 degrees of the fundamental apart; their cor- 
responding position is also shown in the diagrams of 
fig. lla. In all cases the vertical components of the 
radial vectors will be found to be equal to the heights 
of the corresponding waves above or below the zero line 
of fig. lla. 

Fig. lle shows the polar diagrams for the same in- 
stances as given in figs. lla and 116, but for the case 
where the neutral point of the system is earthed. These 
diagrams show that earthing the neutral in no way 
affects the locus of the voltage vectors of the lines to 
ground or the line to line, nor does it affect the minimum 
and maximum values of the former, or the instants at 
which they attain these values. As the neutral point 
is earthed, the third harmonic voltages appear at the 
line ends of the vectors representing the phase voltages, 
with the result, as shown, that for the cases of unearthed 
and earthed neutrals the voltage stresses on the system 
so far as third harmonics alone are concerned remain 
the same. 


Cable Protection, — The Technical Review abstracts 
an article from the A.E.G. Mitteilungen by Н. Pfannkuch 
regarding a cable protection system devised by the author. 

With the Merz-Price and other protective systems, defective 
cable lengths are usually cut out without affecting the rest 
of the networks, but short circuits between phases or from 
phases to earth are not avoided. The system devised by 
Herr Pfannkuch is claimed to remedy this defect. It consists 
in lightly insulating the wires of the outer layer of each 
cable core from each other and from the inner portion of the 
conductor by means of а very light paper lapping. The wires 
of the outer layer are then divided into two groups, and by 
means of small series transformers at each end one group 18 
slightly raised in voltage, and the other slightly lowered with 
relation to the central core. The difference is of the order of 
90/50 volts. Electrical stress under fault conditions renders 
the light insulation conductive, and removes this potential 
difference, releasing a super-imposed current which operates а 
switch. There is said to be no appreciable difference in cable 
diameter or cost over the ordinary type. 

The method adopted is reminiscent of the means proposed 
by Mr. I.. R. Lee, in an article contributed to the ELECTRICAL 
Review,” a short time ago, to determine the condition 
the lead sheath and insulation of a cable. In this case, how- 
ever, the outer wires were composed of pairs of dissimilar 
metals lightly insulated from one another and from the cable. 
The ingress of water, due to faulty sheathing, caused а small 
current to be set up by the couples, deflecting the needle 
of a connected galvanometer. 

* " Maintenance. Insulation Tests on 
ELecrRicaL Review, July 30th, 1930, p. 154. 
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THE APPLICATION OF ELECTRIC LOCOMOTIVES TO MAIN-LINE RAILWAY TRACTION. 


By LIEUT.-COL. Н. E. O'BRIEN, D. 8. O., A. M. I. E. E. 


(Abstract of paper read before the INSTITUTION OF ELECTRICAL ENGINEERS.) 


At the present time there are about 1,200 electric locomotives 
in service on the railways of the world. Three-phase and 
single-phase motors did not lend themselves to compact de- 
signs, particularly if speed variation was to be obtained 
economically, and, therefore, improved design of d.c. motors 
led to а tendency to revert to the use of the geared d.c. 
motor, which has now become simpler to construct, more 
eticient, flexible, compact, and cheaper to maintain than the 
other types; e.g., commutators as now designed give practi- 
cally no trouble, and brushes and contactors can run for 
long periods without attention. To illustrate the reliability 
of motors and equipment designed even so long as 16 years 
ago, an extension of the figures presented to the Institution 
of Mechanical Engineers by Sir J. A. F. Aspinall in his pre- 
sidential address in 1909, and the schedule of overhaul periods 
adopted on the Manchester and Bury line with the most 
modern designs are given by the author in appendixes. ‘The 
commutators of the Manchester and Bury motors give indica- 
tions of having an indefinite fife, while on the Liverpool and 
Southport line 90 per cent. of the original commutators are 
still running. Desire for simplicity in the construction of the 
locomotive, a much extended knowledge of the design and 
manufacture of gears (the average life of the gears on the 
liverpool and Southport line has been 300,000 miles, and of 
the pinions 200,000 miles), and the necessity for preserving 
space in the superstructure for control gear, has also inclined 
designers in this direction. The original commitments have 
influenced the practice in different countries; generally the 
a.c. motor driven by a rod linkage is the more favoured on 
the Continent, while the Anglo-Saxon opinion tends towards 
the geared d.c. motor. 

Design.—Electric locomotives fall into two main divisions: 
Freight, the maximum speed of which need not exceed 45 
m.p.h.; and passenger, which must be capable of a maximum 
speed of 70 m.p.h. "The characteristic torque of an electric, as 
compared with a steam locomotive, is such as to enable the 
draw-bar pull of the electric locomotive to be maintained at 
lower speeds in a way that is not possible with a steam loco- 
motive. This characteristic makes the high acceleration of 
the suburban electric passenger train practicable. On a 
heavily graded line an electrically hauled train will maintain 
higher speeds on the up grade, and will be equally fast, if 
required, down grade; hence, for fast schedules on lines with 
gradients, the electric locomotive need not be capable of as 
high a maximum speed as the steam locomotive, and the 
electric locomotive on a line containing grades enables a 20 to 
30 per cent. faster schedule to be maintained. The increase 
in schedule is also partly due to the possibility of the regenera- 
tive braking, and to a small extent due to the more rapid 
acceleration of the train from rest. In the Zossen experiments 
à speed of 120 m.p.h. was obtained with a coach carried on 
two six-wheel bogies; on the Liverpool and Southport line 
and the Manchester and Bury line 60 m.p.h. is attained with 
perfect steadiness, in the former case on a road bed with a 
sand foundation. When the bogies are placed together and 
carry a heavy superstructure the natural period of the whole 
vehicle is increased and oscillation . tends to occur at high 
speeds; it has, therefore, become general practice to provide 
high-speed electric locomotives, whether the driving wheels 
are carried in a fixed frame or in bogies, with carrying axles 
fore and aft, either of the pony, radial, or bogie type, whereas 
practice again has shown that for goods locomotives no carry- 
ing axles are necessary. Excessive wear on curves due to the 
low centre of gravity of the motor bogies of suburban electric 
coaches, has led to a desire to raise the centre of gravity of 
the bogie, and incidentally of the whole locomotive. The 
height of the centre of gravity of a motor bogie coach is 
43 in., whereas that of a steam locomotive of comparable power 
I8 58 in. As long as the geared design of motor is adhered to, 
the only possible method of increasing the height of the centre 
of gravity is to rotate the motor into a vertical position. In 
the case of n 250-h.p. motor on a 42-in. wheel, this involves 
carrying a dead weight of approximately 4 tons on the axle, 
Instead of 2 tons, as in the case of nose suspension; а com- 
promise is to tilt the motor at 45 deg. By the use of a quill 
the motor weight can be entirely spring borne, but at the 
expense of complication of moving and, therefore, depreciating 
parts. | 

This design is comparatively untried, and little is known 
nbout its maintenance costs. In any case the room required 
in the superstructure for accessories precludes апу greater 
raising of the centre of gravity than is given bv tilting the 
motors to 45 deg.; a 25 per cent. increase in the height of the 
centre of gravitv of wheel axle and motor resulting in only 
а 13 per cent. increase in the dead weight on the axle. The 
motor weight is approximatelv 95 per cent. of the total loco- 
motive weight. As the electric locometive will in general 
he designed with a 58-in. wheel to obtain better adhesion, 
form of tooth in the gearing, and lower journal speeds. this 
in itself raises the centre of gravity of the motors by 8 in., 


as compared with the usual motor bogie design for suburban 
services in which a 42-р. wheel is the maximum diameter 
used. If the motors are carried on bogies, the bogie tends to 
behave as a separate vehicle so far as lateral movements 
induced by a low centre of gravity are concerned. "The raising 
of the centre of gravity is, therefore, more important in the 
bogie type of locomotive than where motor axles are carried 
in frames to which the superstructure is rigidly attached. 
‘The use of bogies carrying motors, so far as high-speed electric 
locomotives are concerned, appears to involve an undesirable 
complexity for any 4-motor unit, as the rigid wheel base in 
such a case will not exceed that of a 0-——8—0 steam locomotive, 
while a larger degree of side play in the boxes will be permis— 
sible than 1s the case with the steam locomotive with coupling 
rods. Where it is desirable to use 6-inotor units, an articulated 
2—6 + 6—9 design will be cheaper to build and give better 
results in running than a similar design with a loose super- 
structure carried on bogies. 

The maximum steam locomotive draw-bar pull occurs at 
starting, and falls off continuously with increase in speed, 
whereas the maximum draw-bar pull can be maintained in 
the electric locomotive up to from one-third to a half of its 
maximum speed. Higher speeds on up grades can, therefore, 
be maintained without increase in the maximum draw-bar 
stresses imposed on the train couplings, and as the maximuin 
draw-bar h.p. of tvpical powerful British steam locomotives 
does not exceed 900 h. p., it may be assumed that for many 
years to come no electric locomotive exceeding 1,500 draw-bar 
continuous h.p. will be required on English railways. No 
motor exceeding 250 h. p. is likely to be required for British 
railways, as a combination of six such motors will give 1,200, 
or two four-motor equipments in multiple unit will give 
1,600 draw-bar h.p. 

А 4/1 gear ratio 18 sufficient to give as high a tractive effort 
as can be utilised with a 58-in. wheel on а locomotive on 
English railways with a 950-h.p. motor unit. Such a motor 
with a rated h.p. speed of 600 r.p.m. and a maximum speed 
of 1,200 r.p.m. wonld give a maximum speed of 45 m.p.h. with 
a 4/1 gear, and 90 m.p.h. with a 2/1 gear. 

The usual gear construction, with the gear pressed and 
keyed on to the axle, gives rise to torsional stresses which 
invariably produce fracture near the wheel seat. The axles 
of the L. & Y. motor cars equipped with 150-h.p. motors 
run an average of 170,000 miles before signs of incipient 
fracture occur. The failures of axles could probably be com- 
pletely eliminated by keeping the gear wheel clear of the axle 
and transmitting the drive directly to twin gears bolted and 
pressed directly оп to the wheel centres. 

The value of utilising the full number of motor combinations 
in 4- or 6-motor equipments has not been proved in suburban 
traction owing to the greater weight and complication involved 
and the short period of acceleration, but for locomotive 
work the acceleration. periods are bound to be much longer, 
and much greater speed variations are required; hence for 
umin-line work the full number of combinations will be found 
essential, and the cost and complexity due to the number of 
contactors will bave fo be overcome either by standardisaticn 
and quantity manufacture or by reversion to the type of con- 
trol employed on the Liverpool and Southport line. The direct 
control system has but two disadvantages, its inadaptability to 
double heading with a single engine crew, and the rather 
heavier manual work thrown on the driver. It has been 
shown that a single electric locomotive within the standard 
loading gauge can handle heavier and faster trains than any 
steam locomotive that can be designed for British conditions. 
and that such a locomotive will not exceed 1,500 rated h.p. 

Operation.—The advantages of the electric locomotive from 
an engineering point of view may be brietly enumerated :— 

l. Mechanical efficiency is constant for any given tractive 
effort throughout the life of the locomotive, while that of the 
stemin locomotive diminishes, particularly as regards the boiler, 
in progressively increasing ratio to the time it has been out 
of the shops. 

2. No coal and no water has to be carried; as the weight 
of coal, water, tanks, and tender represents 90 tons per loco- 
motive on the average, the electric locomotive on this score 
alone has increased hauling power of two loaded 5-ton wagons, 
or one bogie coach per train. 

3. The mechanical efficiency is probably higher than that 
of the steam locomotive, even at full loads. Hobart shows 
that the efficiency of collector shoe to draw-bar for medium 
speeds is in the neighbourhood of 80 per cent. Actual dynamo- 
meter car tests show a mechanical efficiency of the steam 
locomotive of 72 per cent. at 40 m.p.h. for a 2—6—0 type. 
with a 5 ft. 8 in. wheel, and 82 per cent. for a 29—8—0 tv pe 
at 20 m.p.h. with a 4 ft. 6 in. wheel. Owing to the efficiency 
characteristic of the series traction motor, trains can be run 
more efliciently than with а steam locomotive, for the effi- 
ciency remains practically constant from full to half load, 
which is not the case with a reciprocating engine and boiler; 
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hence the electric locomotive сап, without loss of efficiency, 
handle a wider range of loads than the steam locomotive. 

J. the tractive etort is more even, the gain in adhesion 
being of the order of 20 per cent. With a steam locomotive 
the slipping that occurs may often take place for a portion 
of a revolution only, and shipping that starts with a full 
regulator opening, results in a momentarily reduced coefficient, 
of fretion between rail and wheel and continues until. the 
regulator is closed. With the series motor, on the other hand. 
the back ели. rises, due to the increased speed, and the 
current and torque are automatically reduced. 

2. The repairs are smaller. An electric locomotive may be 
expected to run 100,000 miles without failure or renewals ot 
anything except brushes. The average life of the principal 
parts of the Liverpool and Southport motor cars is given 
below; the average for Jocomotives on. miaim-lne working, 
Which is much less severe as regards the electrical equipment 
nes а suburban service, might be expected to be double 
these :— Ы : 


Miles. 
Armature life between rewinds |... T eo 131.2 0 — 
Gear life between renewals - m 250.000 
Armature bearing life is А i 43,00) 


Average life of a steam locomotive boiler to complete 
renewal e i m M . 212.000 
It should be borne in mind that the design of standard 

electric locomotives for а-о work in this country can 
be commenced on the basis of a wealth of experience gained 
in the much severer service of high-speed electric traction. 1t 
Is stated by МеНепгу that the actual coal economy effected 
by electrification on the New York, New laven, and Памог 
Railroad was: Passenger services 20, freight services 60, and 
shunting: services 66 per cent., while the cost of repairs per 
engine-nile was expected to be less than half. The substitu- 
tion af the electric for the steam locomotive would effect an 
economy of not less than 33 per cent. in repairs, and 50 per 
cent. in coal consumption. It should be further taken into 
account that the repairs to electric locomotives do not in 
general demand any complete dismantling of the locomotive; 
the repairs are contined to the periodic removal of the wheels 
for turning, and the motor armatures for rewinding at much 
longer intervals. | 

(6) No washing out of boiler or removal of ashes, (7) less 
cleaning, and (5) less lubricant required, 0.01075. piut per 
mile, Liverpool and Southport and Manchester and Bury cars 
approximately 50) h.p. rated motor capacity; 0.0726. pint. per 
nie, average of Lancashire and Yorkshire locomotives, (9) no 
detentions due to lack of steam, (10). less failures, causing 
miterruption of traffic. (10) more rapid shunting, (12) regene— 
rative braking possible, (13) no turn-tables required, (H) cheap 
and efficient supply of electricity for lighting, cranes, &e., (15) 
roads now used by engines gomg to and trom shed to turn, 
for water or for coal, would be available for trattie purposes, 
(16) more than half the wagons now used fer locomotive coal 
would be freed for other tratie, equal to 24 per cent. of the 
Whole wagon stock, (17) owing to the more continuous use 
made of the locomotives, and the consequent smaller number, 
at least 43 per cent. of the locomotive sheds and shed. vards 
could be devoted to other purposes, (15) the electric locomotive 
within the standard minnunum load gauge of the British Isles 
can be made 5% per cent. more powerful than any existing 
steam locomotive. Any necessity for strengthening bridges 
to meet the needs of more powerful. locomotives could. be 
obviated by a general clectrification. One of the serious 
problems in connection with Inereasing the load gauge in 
the British Pes to the Continental load gauge would be the 
consequent necessity for strengthening. the bridges and 
vidduets to meet the more powerful steam locomotives which 
would have to be used, (19) double beading with a single 
{гата crew ds possible. (20) automatic merease of torque with 
reduction in speed enables tonnage loading to be maintained 
over variable grades without reduction in schedule. 

The disadvantages are: () Liability of hold-up of all trains 
due to failure of power supply, (2) ditheultv in heating 
existing carriage stock, (3) in controlling acceleration in shunt- 
ing operations, (H) arising from presence of a trolley. wire or 
third rail and the collection therefrom, (5) in arranging loco- 
motye and stock workings to give the locomotives the ceon- 
tinuous use of whieh they are capable, (6) assumed higher 
cost per ton of. eleetrie locomotive as canmpared with a steam 
locomotive Of same тшмш horse power, 

Dittieulty (3) can be overcome by the use of all four or all 
ах quot: ra in series and the use ol liberally proportioned 
resistinees and by field control: the a.c; motor has an advan- 
tage dn this respect dn a greater number of готин speeds 
Үр avaliable. Recording ' 1). tlie trolley Ix inflexible with 
rezard to extensions; and dittisult to install or repair without 
interruption to tratte, and аз a serious. obstruetion to the 
breakdown ecrane. The third rail is an obstruction on the 
track and. therefore; objectionable mherentliy: it is rather a 
Series obstruction to the ordinary iniintenance of the track 
and intolerable in sines where much shunting is done. The 
probability is that in mundine electrification the third rail 
Will be used where track completions are not great and 
Where little hunting is done: the trolley elsewhere. In Great 
Britain there exist two types and three positions of the third 
rail. three dee, and one. alternating voltage. but the most 


suitable voltage of supply remains undecided, The author 


does not consider that the existence of the comparatively few 


i 
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suburban electrifications at 600 or 1,200 volts should militate 
against the adoption of à standard of 1,500 volts. The use of 
1.000 volts is desirable solely for the sake of future main-line 
electrification work for the economy arising from concen- 
trating the sub-stution machinery in fewer sub-stations. It is 
practicable to operate locomotives at two voltages, but the 
Iacility is dearly bought as regards first cost and maintenance. 
' he suburban electritications that exist at 600 volts are almost 
self-contained, and on the short mileages where main-line 
stock utilises suburban tracks, duplication of the collecting 
system by putting the higher voltage overhead is preferable 
to saddling the main-line system with other motors per- 
manently m series and additional contactors. In some few 
eases half-speed operation of the maimline locomotives would 
meet all requirements. 

The cost of electric locomotives is high, but this is due 
more to the experimental nature of the designs and the small 
number built to any particular design rather than to any 
inherent feature of the electric locomotive. The frames, 
Wheels, brake rigging, draw gear, and superstructure ot an 
electric locomotive should cost no more than in the case of 
à steam locomotive. These items represent approximately 
60 per cent. of the total weight. The cost of an electric loco- 
motive built in large quantities and to standardised designs 
should not excced that of a steam locomotive capable of doing 
the same work. i 

Financial Axpect.—Deductions favourable to electrification 
have been drawn from general figures applying to the whole 
ot the railways of Great Britain or the United Kingdom, but 
even as indicating tendencies only, such figures must be taken 
with caution. ‘Lhere is a certain density of traffic below 
which an economy will not be obtained suflicient to pay an 
adequate rate of interest on the capital expenditure in elec- 
trifying, or to provide a sinking and renewal fund. Even 
on the L. & Y. Railway there are many route miles on which 
the tratie would not warrant eleetritication. A rough estimate 
of the cost of electrifying the whole of this railway on which 
traffic is so dense indicates that probably the return would be 
less than 3 per cent. The salient points are the very large pro- 
portions of the total capital expenditure debited to the trans- 
mission (11.2 per cent.), track (40 per cent.), and locomotives 
(25 per cent.), and the very clear indication given of the sub- 
stantially greater return on capital expenditure which would be 
obtained by retaining steam operation for those services on 
which the expenditure per mile for fuel and repairs was low. 

It is evident that if electrification is to. be regarded from 
the point of view of economy in operation denser trathe areas 
must be sought than are offered by the whole Lancashire and 
Yorkshire system, dense as is its traffic compared with the 
average for England and Wales. On the other side of the 
scale are the improved facilities offered for the movement of 
tratie and the possibilities of increased revenue. Given sound 
engineering design the ratio: Cost of power-producing plant / 
cost of track equipment and locomotives will give a general 
indication of the probable commercial success of an electrifica- 
tion scheme. For a typical suburban electrification this ratio 
is approximately 1; in the case under consideration it is ap- 
proximutely 0.25. 

It is evident that, in the case under consideration, if the 
track to be electrified could be reduced. by one-half, while 
the number of locomotives required is only reduced by one- 
third, then the total capital expenditure would be reduced 
to one-half, while the economies effected might only be re- 
duced by one fifth.  Timinediate electrifications will be limited 
to densely. tratheked sections of the main line when a maxi- 
инип continuous use can be obtained from both locomotives 
and truck equipment, and where the expenditure on these 
items is such that the expenditure ratio is 0.5 or more. 

Concluston.~ The continuous use of both the locomotives 
and track is the key to the whole problem of main-line. elec- 
trifieation in its financial aspect, and this is rather a railway 
than an electrical or mechanical engineering problem. It is 
for the engineer to design an electric locomotive sutticiently 
flexible to work efficiently either goods or passenger trains; 
those responsible for traffic operation harp the equally dificult 
tusk of arranging the workings for the train services, which 
must suit the publie convenience, in such a way as to secure 
the continuous use of the tractors, whieh is made practicable 
by electric traction: not the least difficult point to be dealt 
with in investigating this is the arrangement of the change- 
over from electric to steam haulage at the terminals of the 
electrification. It is also for the trate department to deter- 
mine Whether greater loads hauled and the higher average 
speeds and more rapid. clearing of the block sections will 
enable their work to be done so much more efficiently and 
economically as to compensite for the increased costs of 
locomotive. operation. consequent on such decreased loading 
and acceleration. 

The author has endeavoured in a broad way to draw the 
conclusion, confirmed by what has been done on the Chicago. 
Milwaukee and St. Paul and on the Italian and Swiss галау, 
that suficient data and experience exist to enable the engineer 
to design. electric locomotives of the type required, and to 
predetermine with accuracy the capital expenditure and operat- 
ing costs, but that the determination of the most suitable 
sections to electrify is essentially a trafie problem. Ile ven, 
tures to join in the plea for the immediate appointment of 
committees to deal with the standardisation of third-rail posi- 
tion and voltage, motors, gearing, contactors, and locomotives. 
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DISCUSSION AT BRISTOL. 


The paper was discussed at a meeting of the WESTERN 
Centre of the INsTITUTION OF ELECTRICAL ENGINEERS at Bristol 
on February 7th. 

The CHAIRMAN (Mr. A. J. Newman), speaking with regard 
to the financial aspect, thought it would be a very long time 
before they would see main line electrification if 3 per cent. 
only were offered on the capital invested. 

Prof. F. Bacon inquired why a low centre of gravity led 
to severe wear on curves. Was there not a possibility of sub- 
stantial saving in rail wear on straight portions of the track, 
due to the reduced slip and improved adhesion resulting from 
the uniform character of the driving torque and the absence 
of only partially balanced reciprocating masses? 

Mr. W. NMRN said the author, when dealing with regenera- 
tive braking, mentioned the special case of the Chicago, Mil- 
waukee & St. Paul Railway. That line, however, was a very 
special case, as on one of the electrified portions the train 
started on the top of the Rocky Mountains and ran downhill 
for over 200 miles towards the Расе. One could understand 
regenerative braking being a success in such a case, but he 
did not think the extra expense and complication. would be 
justified in this country. The extra equipment on the St. 
Paul locomotives was a serious item; when regenerating, the 
motor fields were excited from separate d.e. generators driven 
from the locomotive axle, two of Which generators of 50 kW 
capacity each were installed on each locomotive. The fields 
of those exciters were further separately excited from either 
a battery or a motor generator and were controlled by а motor- 
driven rheostat. He felt that such complications would not 
be justified in this country. With regard to axle failures, he 
agreed that the proper fixing of the gear wheel would appear 
to be to bolt it direct to the road wheel, and he would further 
suggest the fixing of gears to both road wheels and the 
replacement of the 250-h.p. motor with two 125-h.p. motors 
connected permanently m series, one armature being geared 
to each road wheel. That arrangement would only give 750 
volts across each armature instead of 1,500 volts, and he 
understood the 750-volt& motor was not so liable to flash over 
as the 1,500-volt one. 

Mr. I. A. D. PEDLER asked the author how he accounted 
for the 70 per cent. load factor. | 

Mr. A. Wurts thought it might be of interest to say 
that last year he attended a demonstration of “ Shunting ” 
by the somewhat unsatisfactory and perhaps inefficient. battery 
locomotive. He was assured by the engineer that the saving 
was more than 50 per cent., as it was possible to arrange 
the trains and place them on a special piece of track set out 
for the purpose, so that the main-line engine. did not enter 
the actual goods siding, and he suggested that that might be 
a solution to the difficulty in connection with the third rai, 
or overhead network, on sidings. It was difficult to see why 
breakdowns should be expected more in sidings than оп the 
main line, but where overhead wires were being used there 
was an unfortunate tendency to replace the soft aluminium 
collecting strip by materials of a much harder nature, such 
as copper or even steel. That must lead to «excessive Wear 
on the trolley wire and eventual breakages of the overhead 
line. With reference to the author's comments in connection 
With pantograph current collectors, in most systems panto- 
graphs were controlled by compressed air; the pantograph 
Was normally down, and was raised by the driver letting the 
air flow from the air chamber to the pantograph evlinder. 
Surely it would not be difficult for him to earrv out that 
operation. when he saw a tunnel or obstruction ahead? As 
regarded the third rail, what was the possibility of trouble 
occurring in connection with the motors due to the constant 
making and breaking of the current as it would appear in 
such a country as this, where large towns were very close 
together, and the mass of crossings, points, Junctions, &e., 
would necessitate the constant breaking up of the third rail 
into sections? 

Mr. T. Hoop said the advantages of a.c. for long-distance 
transmission had been on. the Continent the. factor which 
determined its use for railway electrification, and motors of 
the single-phase type, designed by Winter and Eichberg, 
appeared to have been satisfactory. Tt was true that when 
the electrification of the underground railways was projected 
the controversial advantages of a.c. and d.c. formed the 
subject of an inquiry. and finally the d.c. system advocated by 
the Americans was adopted. 

Mr. Н. T. Босев, as a manufacturer of trolley standards. 
more particularly for tramways, was naturally in favour of 
overhead transmission rather than the third rail, but there 
were. probably, advantages in both. The automatie raising 
and lowering of the pantograph bow at certain points might 
be got over. In tramway work various devices had been 
manufactured for raising and lowering the arm in the esse 
of de-wiring, but the speed and weight of trains made the 
problem more difficult on railways. As regarded shunting, the 
author thought there would be no reduction. in the потег 
nf electric locomotives as conipered with the nomber of steam 
locomotives. The speaker had always thought it was one 
of the great advantages of eleetrie over steam traction. that: 
shunting would be very much simnlified. and the much 
greater miles«e of the electric locomotive before it was neres- 
sary to overhaul it must surely in itself mean a saving in 
the number of locomatives involved in shunting. 

Mr. C. F. WanniNGTON explained that one reason why 


d.c. had been adopted was that batteries could be used for 
levelling up the loads on the peaks. 

Mr. W. А. CHAMEN considered geared motors hopeless for 
heavy continuous loads. The financial aspect of the whole 
thing came as a bit of a shock to him. 

Mr. A. C. MACWHIRTER pointed out that the author advo- 
cated 1.500 volts, but in America 3,000 volts was adopted. 
Ile considered standardisation was the one thing which ought 
to be forced right home in railway equipinent. 

Mr. 5. P. IIASLAu congratulated the author on the very fair 
manner in which he sununed up the disadvantages and advan- 
tages of mman-lne electrification. Some of the disadvantages 
appeared almost insuperable. Не thought the author had 
underestimated the mileage run by steam locomotives between 
repairs, and he considered 100,000 miles a fuir figure. 


DISCUSSION AT. LIVERPOOL. 


The paper was first read and discussed at the PRESTON Sug- 
Сълне on January oth, 1929, and at the Livervoon Ug- 
CENTRE of the NORTH-WESTERN Cextre on March 15th, 1920, 
but was not then available for publication. 

Prof. E. W. MARCHANT, chairman of the Sub-Centre, pre- 
sided, and said Col. O'Brien had referred to the fact 
that, with electric trains, it would be possible to carry heavier 
loads than with steam traction, because of the more even 
distribution of the weight of the locomotive, but the speaker 
had understood from Mr. Roger T. Smith's presidential address 
that the largest expenditure in connection with electrification 
was involved in the alteration of the structure gauge.” Mr. 
Roger Smith made out a strong case, on commercial grounds, 
for the electrification of railways for goods trattic, and the 
speaker thought that electrification for passenger traflic was 
likely to come about through the greater comfort of the 
passengers travelling in electrically-driven trains. 

Mr. J. SHAW quoted a number of figures from his own 
experience on the Mersey Railway of an average of three 
years! working under steam and three under electricity on 
the same line of railway. The consumption per ton-1nile during 
steam working was 0.453 lb. of coal costing Is. per ton, and 
during electrical working 0.430 Ib. of slack at 55. 9d. per ton, 
Which showed a saving of practically the 50 per cent. quoted 
m the paper. Тһе position of the motors and the horse-power 
to be adopted were closely allied to the problem of. design 
and strength of the axles. Col. O'Brien stated. that on the 
Southport line the motor cars equipped with 150-h.p. motors 
ran an average mileage of 170,000 miles before incipient signs 
cf fracture occurred. On the Mersey Railway they. had re- 
cently had the first broken axle since electrical working com- 
menced 17 years ago. The majority of their axles were of 
American manufacture, and the one which broke was one of 
the few English axles which they had in service; it was a 
motor-car аме, and had run 650,000 miles, and the fracture oc- 
curred between the running and the gear wheel. The sugges- 
tion of making the gear wheel part of the running wheel 
would appear to be worthy of serious. consideration when 
dealing with motors of large power, but it would probably 
resolve itself into a question of whether it was cheaper to 
spend money on running wheel replacements or axle replace- 
ments. [n the paper a comparison was made of the costs of 
steam and electric locomotives, the figures being respectively 
£900 and £1,500, but the speaker did not agree that that was 
а fair comparison, A steam locomotive when put into service 
had all the power to drive it, Whereas an electric locomotive 
required a power house and a proportion of the cost of the 
power house plant and distributing system must be added 
to get a fair comparison of the relative values. The figures 
given. with regard to the life of the parts showed that under 
electric. traction the parts as they were designed 16 to 90 
vears ago had stood remarkably well considering there was 
very little experience at that time. On the Southport line 
thev had 90 per cent. of their commutators in use, and on the 
Mersey line there had only been one replacement in 19 years. 
Their armatures were running abAit 131,000 miles between 
rewinds and those on the Mersey line about 380,000 miles. 

Mr. P'. J. Traco explamed that Col. O'Brien's statement 
about. the maxinum locomotive draw-bar pull was as it stood 
questionable, because the maximum steam locomotive draw- 
bar pull depended upon the throttle opening and the point 
of спо, both of which were controlled by the driver. To 
avoid skidding it was unlikely that the driver would start 
“all-out” and. therefore, if would be possible. for him to 
increase his draw-bar pull for some time after starting. Col. 
O'Brien's curves showed that the steam locomotive sustained 
its draw-bar pull at high speeds better than the electrie loco- 
motive did. That was probably que to the low centre of 
gravity of electric locomotives in general, which tended. to 
make the vibration high. and caused a lass of adhesion: that. 
however, was a point of mechanical design which was being 
remedied. Undoubtedly electrie traction would, even in this 
country supersede steam traction, and Col. O'Brien had 
stated the reason clearly. 

Mr. S. E. Povey was of the opinion that the electrifieation 
of Minnie vaibwass reauired early investigation. kt would 
undoubtedly come from the necessity for the conservation of 
сөз] and because electrification was elender than the present 
railway working: the elimination of smoke in. the vicinity of 
locomotive sheds and large sorting stdings was a feature. The 
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spring-quill drive would be necessary for motors of over 250 
or 300 h. p., but the use of the quill drive should be avoided 
if possible, hence he was in agreement with the author that 
the use of a number of 200 or 250-h.p. motors was preferable 
to the use of a few large motors. Ihe author had used the 
one hour rating in giving the h.p. of the locomotive, but 
on continuous goods and express-passenger services the con- 
tinuous rating of the motors would have to be taken into 
account. The conditions when working express-passenger or 
goods trains was much less severe than a suburban high-speed 
passenger tram service. The experience already obtained of 
the maintenance of suburban electric railways showed that 
an electric locomotive could be designed to run continuously 
in traffic for a week without any maintenance being required 
or the necessity for it being taken into the shed. He agreed 
with the author that the problem was now one for the traflic 
departments to arrange passenger and goods services to provide 
for continuous Working of electric locomotives. 

Mr. J. НАмпток thought that the paper pointed to the 
need for further progress both in generation and application 
before they could claim that electricity should be the sole 
motive power for railways. Taking the author's figures, nine 
electric locomotives would do the work of twelve steam ones, 
and assuming 15 units at the power station per engine mile, 
had the railways of England and Wales been run electrically 
in 1913 it would have meant an annual output of approxi- 
mately 6,000,000,000 units, with an average haul load on the 
power station supplying them of the order of 750,000 kW. 

Mr. Lang hoped that before very long they would 
have electric traction all over the country. 1t was perfectly 
obvious that in spite of the difficulties of being able to show 
the prospect of a financial success, the result always had been 
a financial success. In putting forward a scheine of that kind, 
electrical engineers were much too diftident in making claims 
for success. 

Mr. L. C. F. BrettAMY pointed out that they had heard a 
lot about geared motors, and he regretted that time had not 
permitted the author going more deeply into the merits of 
the gearless motor, on the same principle as some locomotives 
that had been operated with remarkably good results for 
the past ten years on the New York terminal of the New 
York Central Railroad. If, by the adoption of the gearless 
motor they could eliminate gears, pinions, jack-shafts, and 
side-rods, together with both armature and suspension bear- 
ings, they ought to be prepared to make some sacrifice in 
the direction of extra weight of motor which would be neces- 
кагу by reason of the comparatively low speed of the armature. 
‘Lhe speaker also compared some of the author's conclusions 
With those of Messrs. Merz and Melellan, given in their 
report on the electrification of the South African. railways. 
The author recommended (1) the third rail (with certain 
exceptions) as a conductor, whilst Merz and Melellan preferred 
overhead equipment; (2) a line voltage of 1.500, whilst Merz 
and Melellan regarded 3,000 as the ideal; (3) raising the centre 
of gravity of the locomotive, whilst Merz and McLellan 
emphasised the fact that it should be kept low. 

Mr. J. W. Astrix said that it was highly probable that the 
electrification of main lines would be on the third rail system 
with d.e. at 1.500 volts, whilst sidings, junctions, and probably 
large stations on main lines, would be equipped on the over- 
head system. That would necessitate electric locomotives, 
e., carrying both third-rail contact shoes and pantoyraphs, 
but the change over from shoe to pantograph current collec- 
tion, to maintain continuity of current, presented no practical 
difficulties. With regard to double gears on the main axles 
Which were now being tried to prolong the life of the axle, the 
speaker failed to see that very much benefit could be derived 
from that arrangement. Presuming that axle fractures were 
due mainly to crystallisation consequent upon vibration being 
superimposed upon the torsional stresses, then the clearance 
and ultimate ‘backlash "" in the gears was sufficient to allow 
the torsional stresses to be effective, and as the vibrations 
were always there, the hfe of the axle must approximately 
remain the same. 

Major С. I. Morris Mid that the problem of gears and 
broken shafts appeared to occupy a large place in the discus- 
sion, but no speaker mentioned the possible use of paper 
pinions. or Citroen gears. Had they been tried? Those types 
of pinions had been used with some success on rolling mill 
induction motor drives, and the speaker imagined. that the 
case in point was somewhat analogous. . 

Mr. Rerik discussed electrification in general, more especi- 
ally from the local point of view, and also gave some interest- 
ing facts relating to general features in the mechanical and 
electrical equipment of main and suburban lines. The follow- 
ing gentlemen also took part in the discussion : Major Carr, 
and Messrs. HOLLTUM and BOLTON. 

1ле{..-С!. II. E. O'BRIEN, in replying, explained. that 
experience on. the. Lancashire and Yorkshire Railway ranged 
from бї) to 1,500 volts; the principal advantage in operating 
at the higher voltage was due to the reduced агер, both 
in the contactors and the cammutators, owing to the smaller 
currents dealt vith. There was a slightly greater tendency 
to flash over: generally it was improbable that the higher 
voltages would involve either nter or lower maintenance 
costs. Dealing with the oscillation of the locomotive, a long 
vehicle with a bogey at each end ran, he said, quite steadily, 
but if the bogies were put close together and the weight of 
the superstructure increased, a tendency to oscillate occurred, 


and the bogie wheel base must be increased. As regarded 
twin gears, the North-Eastern Co. used them, and after run- 
ning 100,000 miles they were in excellent condition. How 
they would affect the life of the axle would not be determin- 
able till the mileage approached 300,000. They did not ure 
any special steel for the axles on the Lancashire and York- 
shire system. Many of those axles had run a much longer 
mileage than that given as the average, but no doubt the 
axles were somewhat on the small side. The conditions of 
the South. African railways were different from those in this 
country; in that case the length to be electrified would be 
several hundred miles. with traffic of comparatively small 
density. The less the density of the traflic and the longer the 
distance, the higher would be the most economical voltage, 
but there was no advantage in a high voltage with the density 
of trafic existing round London or Liverpool; higher voltages 
for suburban services were only required with a view to 
ultimate main-line electrification. Mr. Povey had been 
serving on a committee investigating the rating of motors; 


the one-hour rating was an unsatisfactory basis in many 


ways, but at the moment it was their only standard of com- 
parison. The electric locomotive maintained its draw-bar 
pull constant up to a predetermined point, dependent on the 
gear ratio and the train resistance, in а way а steam locomo- 
tive could not. However, the actual horse-power of the 
clectric locomotive fell continuously after a certain point, 
whereas the horse-power of the steam locomotive first in- 
creased and then decreased again. High acceleration did not 
produce much effect upon runs that exceeded 4 miles in length, 
but on a line with dense goods traffic very often the runs 
between stops were less than 4 miles long. With a modern 
power station in which superheated steam was supplied to 
high-speed turbines, the coal consumption with electric trac- 
tion would be probably 0.95 lb. per ton-mile, whereas even 
if superheaters were fitted to steam locomotives it would not 
be less than 0.4 lb. per ton-mile, which confirmed the author's 
figures showing that the substitution of electric traction 
for steam locomotives would cut the coal bill approxi- 
mately in half. The author's point was that so far as the 
steam locomotive was concerned, no advance was possible 
without increasing the structure gauge and if the Channel 
Tunnel was built it would be necessarwto enlarge the structure 
gauge to the Continental gauge. The Channel Tunnel was. 
however, not built yet and, so far as electric locomotives were 
concerned, the present structure gauges and bridges would 
accommodate. electric. locomotives of the maximum power it 
was practicable to use in this country. 


REVIEWS, 


А Handbook of Physics Measurements. By E. S. Ferry. 
Pp. 454; 275 figs. New York: John Wiley, 1918. London: 
Chapman & IIall. 2 volumes; price Ys. 64. net each 
volume. | 

What Kohlrauseh’s Handbuch did for German physics 
students in the latter years of the nineteenth century, and 
what Watson's-text book of practical. physics did in 1908 for 
the English student, this handbook purports to do for the 
present-day physics students in the American colleges. In 
the words of the preface to volume опе, * the aim of the 
present work 18 to furnish the student of pure or applied 
science With a self-contained manual of the theory and manipu- 
lation of those measurements in physics which bear most 
directly upon his subsequent work in other departments of 
study and upon his future professional career." The book. 
therefore, covers fundamental physical measurements, pro- 
perties of matter, and opties, in Volume I, and vibratory 
motion, sound, heat, electricity and magnetism, in Volume II. 
Each of these sections consists of two parts. The first includes 
definitions, a description of the apparatus and the general 
theory of the methods employed ; in the second part of the 
chapter each determination is described with special reference 
to manipulation of the experiment and computation of the 
results. | 

An introductory chapter deals with general notions concern- 
ing errors, degree of accuracy, methods of recording results, 
and the use of graphs. Chapter 2, which occupies nearly 100 
pages, treats of the principles of measurement and the pro- 
perties of matter. The whole range of measuring instruments 
from the metre-stick to the planimeter are first described, 
followed by the balance and some notes on density, specific 
gravity, friction, moment of inertia, elasticity, and viscosity. 
Then follows a series of 25 experiments designed. to illustrate 
these properties. 

The second part of Volume T is devoted to optics, and here 
the same method of procedure has been adopted. Commence- 
ing with light-units, the various methods and standards of 
photometry are discussed, followed by a brief treatment of 
lens systems. Considerable space is given to the subject of 
refractivitv and refractometers, all the chief modern forms 
being described and illustrated. While this full treatment 15 
amply justified. by the growing industrial importance of such 
methods of testing, the absence of specific reference to such 
industrial uses except in rare cases is somewhat regrettable. 
Diffraction gratings, spectrometers and spectrophotometers are 
then dealt with, followed by a verv sound treatment of polari- 
dation and saecharnnetry. The subject of sugar scales is given 
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a due share of attention, and particular stress is laid upon the 
eflects of fermentation and temperature in relation to the 
determination of solutions containing more than one form 
of sugar. 

The 25 experiments in optics include practical determina- 
tions of illuminating power, candle power, constants of lenses 
and lens systems, refractivities, wave lengths, colorimetry, 
and sugar strengths. There are also 16 tables of physical 
constants appended to Volume I: 

Vibratory motion, sound, heat, electricity, and magnetism 
are treated in. Volume II along lines exactly similar to those 
adopted in Volume I. The author rightly justifies the impor- 
tant place given to acoustical experiments by reference to the 
utility of such work in the war, and claims that the selection 


of the experiments in the heat and electrical sections has been' 


made with due regard to the determinations now demanded 
by science and industry. In heat, the inclusion of flash, fire, 
and cold tests of an oil, of fuel values by the bomb and gas 
calorimeters, and determinations of the economy effected by 
lagging steam pipes is all to the good from the industrial 
standpoint, while the Barnes constant flow method of deter- 
mining J indicates the author's appreciation of modern 
methods of performing time-honoured experiments. Quite a 
feature of the section on heat is the cleur treatment of the 
application of the radiation correction to calorimetric experi- 
ments. 

Barely half of the second volume is left for the subjects of 
magnetism and electricity, but there is little to be criticised in 
the method of treatment. A few of the illustrations such, 
for example, as that of the outside of a standard cell - could 
have been well spared to make room for more useful sectional 
line diagrams, but this is a minor criticism. The experiments 
appear to have been well chosen to illustrate the principles 
of the subject and to provide practice in using the chief elec- 
trical instruments. A serious weakness, however, is the 
meagre treatment of magnetic measurements; there is nothing 
to justify the limitation of this important subject to two 
experiments covering only ten pages in a course which includes 
no less than 10 experiments in sound and 25 in optics. 

While, apart from the above, there is little that is open 
to criticism in the electrical part of the book, yet the impres- 
sion left upon the reviewer is that the author is certainly less 
happy in this ‘subject than in the preceding sections, and 
that he even bears some grudge against it appears to be shown 
by the entire absence of electrical or magnetic tables at the 
end of Volume II. While very satisfactory tables of general 
physical, optical, and heat constants are given, one looks in 
vain for any tables of magnetic or electric constants. 

This failure of the course to hold a true balance among the 
subjects is the only serious criticism we have to offer. In all 
other respects these volumes are exceptionally sound, and 
should form desirable laboratory reference books. Any student 
who conscientiously works through the course of experiments 
will have performed a considerable number of tests and de- 
terminations having a definite industrial value. Perhaps in 
a future edition the author may find it worth while to extend 
the electrical and magnetic side of his course, thus adding 
to its usefulness. Р.Н. 


The Mathematical Theory of Electricity and Magnetism. Ву 
J. Н. Jeans. Pp. vit627; 178 figs. London: Cambridge 
University Press. Price 248. net. i 


This work, which first appeared in 1908, is too well known 
to our readers to require any special description at this date. 
A second edition appeared in 1911 in which was embodied 
a great deal of the research work which had been made 
known in the interval, and this is the edition with which 
most persons are now familiar. The third edition, which was 
issued shortly after the war broke out, contained the same 
matter with a few additions, and now, after a somewhat 
longer interval, the fourth edition has appeared. Our readers, 
many of whom will be in possession of the work in its earlier 
form, will be chiefly interested to know what fresh matter 
18 to be found in the book as it is now published, and will, 
perhaps, not be sürprised to learn that what mainly dis- 
tinguishes this edition from its predecessors is a final chapter 
on the Theory of Relativity. Indeed, this new theory has 
made such a profound impression on all branches of science 
to which it has been applied, that no book dealing with the 
mathematical aspects of any of them would be complete with- 
out an account of the modifications imported, when considera- 
tions of relativity are introduced. 

We are not here dealing with the general theory of rela- 
tivity according to Einstein, which explains gravitation as a 
property of space, but with the special theory of relativity, 
in Einstein nomenclature, which embraces only co-ordinates 
moving with uniform velocity. Prior to Einstein's discovery 
the latter theory was the theory of relativity and the word 
general prefixed would only have implied that the theory was 
considered apart from any special application of it. Thus 
Einstein was taking the yalidity of the developmen’ he con- 
tributed rather too muclf for granted when he appropriated 
the word general to designate it. In the book under review 
Kinstein’s designations are ignored, and his special contribu- 
tion is referred to as the relativity-theory of gravitation. 

"Those who have not yet acquainted themselves with the con- 
siderations which have to be taken into account when electric 
phenomena are examined from the point of view relative ta 


the beholder, cannot do better than apply themselves to the 
last chapter of Prof. Jeans's book. The matter is not simple, 
and is here treated as briefly as is consistent with lucidity. 
It is interesting to watch the phases through which faitn in 
an &ther goes in the minds of our leading writers on such sub- 
jects. As is well known, the theory of relativity requires that 
if there is an ther there must be as many ethers as there 
are observers, and each observer must carry his own sther 
about with him. Now, since each ther is co-extensive with 
the universe, this is rather a hard doctrine. Mr. Jeans, 
nevertheless, finds a way of thinking which makes such a state 
of things less incredible. A number of persons might all see 
what each one would take to be the same rainbow. In point 
of fact each one would see a different rainbow—a bow differ- 


ently placed according to his situation. By careful observation . 


and comparison they might discover that each saw his own 
rainbow, but tbis would not show the rainbow to be an illusion, 
because if the rain stopped there would be no rainbow. And 
what all see to be, or see not to be, simultaneously, cannot be 


an illusion. Our author also appears to think that if the 


theory of relativity is true, and its application to gravitation 
is not true, the geoid, or surface of mean sea-level on the 


earth, might be a gravitational equipotential for some one. 


velocity through the ether, but could not remain an equipo- 
tential, as the earth’s velocity through the ther changed, 
owing to description of its orbit about the sun. So he deduces 
that daily and seasonal tidal surges, which are not observed, 
would occur if the force of gravitation also were not subject 
to the- modifications which considerations of relativity impose. 
There seems no longer to be any room for reasonable doubt 
ee gravitational phenomena conform to the relativity con- 
ition.“ 

Finally, he places the hypothesis of relativity on the same 
footing as the two other great dominating principles of physics 
namely, the conservation of energy and the second law of 
thermodynamics. We are inclined to think that the hypo- 
thesis of relativity is even more firmly based than that 
of the conservation of energy, since it reposes on the fact that 
velocity is relative, and we cannot think otherwise, while 
conservation of energy has been the slow harvest of experi- 
ment. The second law of thermodynamics, on the other 
hand, is of limited application so far, because it is thought 
not to apply to living tissue. 

We may commend to our readers the fine style with which 
the whole book down to its smallest detail is wrought. 


Electrical Practice in Collieries. Ву DANIEL Burns, 
M.Inst.M.E., Professor of Mining, the Royal Technical 
College, Glasgow. Fifth edition. Pp. x+407; figs. 241. 
London: Charles Griffin & Co., Ltd. Price 10s. 6d. net. 


This book, which was first published in 1908, was intended 
as à text-book for the use of students preparing for certificates 
of competency as colliery managers, and the fact that it is 
now in the fifth edition, shows how usefully it has fulfilled its 
original purpose. It does not, of course, pretend to deal with 
the latest developments in electrical engineering, or in the 
details of mechanical construction of electrical plant; but to 
the mining student who desires a knowledge of electricity and 
electrical plant as applied to the various purposes of mining 
work, including winding, haulage, pumping, and coal-cutting. 
&c., we cannot recommend a better book. Among the 
features of the book are the fully worked out numerical ex- 
amples of the various problems and a set of questions and 
answers at the end of each chapter. Some of these will be 
found useful not only to the mining student, but to the elec- 
trical engineer who may have mining problems connected with 
haulage, winding and pumping operations to deal with. 

The present edition, however, does not differ greatly from 
previous editions, the illustrations mainly showing old or 
even now obsolete machines, but, as the author points out in 
his preface, these are mainly retained to show the develop- 
ment in electrical plant that has taken place in recent years. 
We question, however, whether this is of benefit to the 
student, and we think it would be much more to his advan- 
tage if the book were brought more up to date. We doubt, for 
instance, whether any engineer to-day would secure a motor or 
dynamo with Lewis bolts run in with ''sulpher'' or even 
lead, or whether it would be possible to find any incandescent 
lamps fitted with “ loops ' in preference to the ordinary 
bavonet joint holder, and we question whether any motors are 
to-day in mining work driving machines with either ropes or 
belts and least of all with“ raw hide belts. Otherwise the 
book is excellent for its purpose, and we have no hesitation in 
recommending it to students seeking general information on 
mining electrical practice, as it deals with every application of 
electricity from winding machinery to shot-firing. -— 


Ап Argentine Wheel Contract.—The Argentine Stat» 
Railway has awarded a contract to Krupps, of Germany, for 
10,000 laminated steel car wheels. The price is 40% 
Argentine gold pesos for each wheel. delivered. The German 
corporation agreed to deliver 200 wheels per week, beginning in 
August. Seventeen companies competed for the contract, bida 
being received from the United States, the United Kingdom, end 
other countries. Reuter's Trade Service (Buenos Aires), 
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NEW PATENTS APPLIED FOR, 1921. 
(NOT YET PUBLISHED.) 


Compiled expressly for this journal by MESSRS. SgrroN-Jouzs, O'’Dsit AND 
Struts, Chartered Patent Agents, 285, High Holborn, London, W. C. 1. 


6,2770. '' Direct-cuirent. clactric motors.” 
Co., Ltd, and K. J. Butler. March Ist. 

b. S. Apparatus dor remote control of. eclectic motor. lamps, Àc.” Le 
Камо. March Ist. { 

, lo. ** Electrice transformer. — voltage-regulators;"" B. 
Thomas. March 2nd. 


Metropolitan-Viekers Electrical 


Thomas and E. 


GAH I Eleccrie starters. and cutouts for electric. lighting plant employing 
ceinbustion engines," C. C. Garrard, А. Н. Railing and. M. Wilsons March 
2110. 


6. . * Overhead aerial control." G. Rennie. March 2nd, 

b. NW. Electrical apparatus for distant indication of movements of rotat- 
able shafting, Nc," II. Mechamand Mechans, Ltd. March 2nd. 

b. Tü. a elephone transmitters, microphones, Ас” 8S. Hockly, March 2nd. 
6.01. “ Lancrns, Åc, for electric lamps.” D. J. Duncan; Match. 2yy), 
„ trie device for heating liquids, Nc." II. J. Preston. March 
snd. 
ӨӨӨ. „ Electrically heated melting, &., furnaces. Morgan Crucible Co., 

Lot. and C. MW. Speirs. March And. 

6, % 17. „ Elstric switches.” W. X. Contes (Westinghouse? Electric and 
Manufacturing Co.) and. MetropolituneViekers Electrical Co, Lad. (Westing- 
house Lettie and Manufaciuring Co.). March 2nd. 

6,285, ©“ Means for electrically controlling ignition of 
engines" J. R. Charnock. March 3rd. 

DIW, II Combined. electric lan and radiator." J. George and W. G. H. 
Mortes, March. 3ed. 

06,2. Y Biecirie limps for road vehicles," J. Rolerts. March Ard. 

, 1 "Eerie lamp locking-ring.““ X. Everett and W. Goodwin. March 
rd. І | 

b. %. Electrical transmission systems.’ A. М. Tavlor. March 3rd, 

WN „ (ing energy given. off from the magnetic poles to supply power 
for озу, We II. Parkes. March 3rd. ` 

7,006, °° Shade for semi-indirect electrie-light fittings.” S. D. White and k. 
Winsiankey, March 3rd. | 


7.01 6. „ Cooling dynamo-clectric machines,“ H. A. Carney and H. M. 
Lacs. March 3rd. 

7.019. Electrically propelled vehicles" J. P. Kemp. March 3rd. 

ЧИИ ЯКЕИ lamp holders." Compression Starter and Switchgear Co., 
Ltd, and K. Lomax. March 3rd. a 

7 4% 0. Wireless telegraph.” G. М. Wright. March 3rd. 

O02. „ Electric motors.” A. Rava. March. 31d. 

24553. 7 Electrophonic signalling and 
March 3rd. А : > 

35. „ Manufacture of electric cables for conveying energy.” L. N. 
Reddie (мос. Pirell & Co.) and Soe. Pirelli & Co. March 3rd. 

P430. electric cables for conveying energy." L. N. Reddie (Soc. Pirelli 
& Co.) and Хос, Pirelli & Co. March 3rd. ` 

C037, Electric cables for conveying energy.” L. N. Reddie (Soc. Pirelli 
& Co.) and Soe. Pirelli & Co. March 3rd. 
7.02. a Ek etrie fuses.” H. J. Fuller. March 4th. 
7.072. t Adjustable electrical temperature alarm.“ H. Demaine. March 4th. 


7. 106. High resistances conductors," British ‘Phomson- Houston Co., Ltd., 
and Н. W. Taylor. March 4th. 


7, 110. „ Electrie motor control systems.” 
I. t., and II. C. Hastings. March Ath. 


TIR O t Aeria) cable conveyors." W. J. Adan and G. Craddock & Со. 
1. ni. March 4th, J і. Craddock & Co., 


internal-coinbustion 


advertising apparatus," A. Каха. 


British Thomson-IHouston Co., 


~ 


7.24 Sparking plugs" B. Scherer,. March 4th. 
TE. „ Device for. recording number. of. telephone calls" II. A. Levens. 
March 4th, 


7. 116. „ Electrixators;" I. Szarvasy. March 4th. 
1918.) 


7. 74. Railway signalling apparatus.“ Automatic 
ing Co Lid. Mareh Sth, 

7. A. I Лестер мх of brine“ J. ]. Collins. March 5th. 

7. l. CU Protecdive arrangement for high-voltage insulators for electric pre- 
cipiiating dns itions;" Siemens-Schuckertwerke. March иһ, 
March "bh, 190201 

$2. tt Distributing brush. holder for magnetos.” Soc, des Moteurs 
Salmon (Sy stone Canto nne), March Ooth, (Franee, March 27tb, 1920.) 


7. 216. „ Pelephone ens Automatic Telephone Manufacturing Co., Ltd. 
(Automatic Eletric Co.), Mirch oth. í 


7. 20. Devices for registering telephone calls.“ W. II. II. Green. March 


(Hungary, February 15th, 


Telegraph Manufactur- 


(Germany, 


Í me 


mh. 
16. DN Pleats TE Ни Ponerators for bicveles, &с.” X. 
ath, ` 


124. Ut Eleetrie generators" J. М. Torrance and J. W. Torrance. March 
rth. 
7.27% 


Bullinger. March 


"нае bling caps" *. I.. Oliver. March 7th. 

7 8 % Идимо electric condensers.” P. Bunet. March 7th. 
XI. Ich, 12.20. 

ees. “Sparking pluss BS BS Weather. March 7th. 


$244. "Кани асау? MetropolitansViekers Electrical Co., Ltd. March 
Th! United States, May $th, 1920.) 


7.2% f. Electr burglar Мага” J. Becker. March. 7th. 


dy. 55 II. trosdepesiiion of metals and resulting products." C. P. Madsen, 
Moeh 7th. 


DOGMA. CU Farthing and bonding clip for electric circuits," C. J. Н 
Morch th. 


7304. © Reversing contactors.” А. West and A. West & Co., Lid. March 
wh. 

ТОЗОТ C] M anetos etr machines.” €, E. Dufaux and E. €. 
(Dut ound. Marsh 7th. 

7. 27 beh phone systems.’ 
Co, Vl. Mou hi 7th. 

TOf. Терро exehoanges Go H, Bryant, B. B. Johnsen and Relay 
Assn ars Терра Con Eel; Morh eth. 

SSMO Ct Pe tephone systems Relay Automatic “Telephone Co 
T. M. Wort. Morch Tih. 


TAN, Telephone exchanges, B. В. Johnson and Relay Automatic Tele- 
plow Co. Ett March 7th. 

TAW Pe tephbone exchanges Н. B, Johnson. and Relay Automatic Tele- 
phor Co., lid. March 7th. 

Teo, „ delephene systems B. BB. Johnson and Reh Automatic Tele. 
phere Co., I. id. Marsh 7th. : 

7. J. Magoetos. I.. Arnal. March 7th. 

TSS. Wireless u beursphy and telephony’ II. St. J. de А. Donisthorpe, 
March 7th. 


7.300. Safety apparatus for electric папках, Ас” S. II. Trippe. Moreh 
м! 


(France, 


Stevens. 


R. Marks 


F. W. Davis and Relay Automatic Tele phone 


„ Ltd., and 


ТЗ "Ebene Hebtios from dyramas, magnetos, SC" F. H. Farrer 
ati] \ ег | ооч тапа Co. Let. March th. 

TOMTO Y Mast het ure feng safety lamp J. Evans and R. C, 
Hacen. Min b sth. +. - , ‘6 

"am ft anne dh names . trie machines; rot, Ltd, and W. 
Ноч Moreh mh ` 


; "T 
Тан tds dre me asinus insanum pts } 


Horko Motch Nih. 


TS Goart spe апа and otedegse phen o systems with amplitiere ` 


Ihan- bhe [e eee Qi amd HOM Gotb (Denis he ‘Pele phone rke Ges. 
M ih Sth 

Ta » 1 „ . „ t еен tically separating ehromiuim," E. Liebreich, 
Мо! Sth aGrnamans, Marh Sth, PRO) 

Таан o beak tee eb trie мз Ме ие” H G. B utes ans Johnson 
and Vrollips, ҺАМ Mirch Mh. 


7,529. Sparking plugs, &c." E. V. Murray and H. H. Murray, March 
£ 
к * Apparatus for testing sparking plugs." II. H. Sharpe. March 9th, 

Fool, “ Telephone exchange systems.“ Western Electric Co., Ltd. (Western 
Electric Co., Inc.). March. 9th. | | | 

7,008. "Ignition. for internal combustion engines. 
Houston Co., Ltd., and’ A. P. Young. March 9th. 7 

7.339. “ Electric power transmission and braking systems.” British Thoms 
-on-Houston. Co., Ltd. (General Electric Co.), and General Electric Co. March 
th. 

' 7,500. “ Electrical navigation. of ships." 
many, March 121һ, 1920.) 

7,961. “ Electrical navigation of ships." 
many, March. 12th, 1920.) | 

7,2341. " Loud-speaking telephone.” Siemens & Halske Akt-Ges. Mach 
Oth. (Germany, March Yth, 1920.) 

7.573. spaking plugs." C. S. Thun. March 9th. c 

7,984. "" Means for automatically varying resistance of electric circuit," 
E. D. Peters and Thames Paper Co., Ltd. March Rh. 

TAH. C' Electricallv-propelled.— vehicles.“ J. E. Hamilton and Industrial 
Appliances, Ltd. March 9th, ae А — 

% . Electrically driven ploughs.” N. Kousnetzuff and G. J. Steinhoeil. 
March Yth. 

7,596. © Electrical condensers.” H. W. Sullivan. Match 9th. | 

7.006. '* Electric lamps." C. II. Clarke and W. E. Weekes & Co. March 
10th. 

7,677. Electrical hgating devices,“ J. II. and S. M. Carmen. March 
loch. (United States, March 13th. 1920.) E | 

7.67. Electrical measuring devices for polyphase circuits" — Metropoliian- 
Vickers Electrical Co., Ltd; March 10th. (United States, March gist, 1320.) 

7.684. = Telephone transmission tems.“ Western Electric Co., Lud. 
(Western. Electric Co., Inc.). March 10th, 

7,692. “ Electric signalling along conductors.” 
Telegraph Co., Lid. March 10th. | 

7,698.“ Loud-speaking telephones.” Siemens & Halske Akt-Ges, Manh 
loth. (Germany, March 10th, 1920.) 

7,099. System of connection for twin-cored connecting leads in telephone 
installations.“ Siemens & Halske Akt-Ges. March 10th. (Germany, April 
loth, 1020.) : 

7,703. '* Commutators for. dynamo electric machines.“ W. B. Sayers. 
March 10th. | А 

7.712. Electrice are lamps." G. Geblhoff and Optische Anstalt C. P. 
Gocrz Akt.-Gey. March 10th.. 


British Thomson- 


` 


Signal Ges. March 9th. (Ger- 


5 


Signal Ges. March Mh. (Ger- 


B. Davies und Eastern 


PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


1917. 
3,583. Galvanic cells. R. Schuster. March 12th, 1917. (188, 911.) 


| A919. 

17,298. ** Methods for receiving wireless signals.“ E. H. Armstrong. Decem- 
ber 30th, 1913. (037,271) 

19.358. Sparking plugs.“ W. A. Jones. August 6th, 1219. (158,919.) 

20,219. "Electric couplings." Etablissements Belin. August. loth, 1919 
(France, March 8th, 1919). (149,047.) . 

21.244. Means. for detecting proximity of submarine cables, particularly 
for guiding ships or for locating faults or breaks in the cable,” J. C. Manson. 
August 29th, 1919. (L08, 923.) ‚ MEN | 

24,5910. Aerial systems employed in wireless signalling." C. S. Franklin. 
September 24th, 1919. (158. 927.) | on | 

24,399, Electric and mechanical couplings or connectors.“ G. Suckling. 

clober 6th, 1919. (158,930. 
OR GI: E AS AE li: H. Grundy. October. Sth, 1919. (158,921.) 

RUTH. "Insulating means for electrical apparatus.” British Electric Trans: 
former Co., Lid., and J. Roothaan, October Sth, 191%. (158.9 2.) 

25,0. Electrical heater.” B. Thomas and E. Thomas, October Ith, 
1/19. (158.98.) 

25. 0% „ Electrical commutators.” 
vention date not granted.) (133.973. " 

25,60, c't Core stampings for dynamo-electric machine armatures.” A . 
Tomkins. October Imh, 1919. (198,934.) 

27472. | Electric trackless tramway curs," G. A. Bishop and R. А, 
Chadwick. November 7th, 1919. (155,962.) | 

28.0531. „ Fluid current motors.“ II. G. Lloyd and C. А. Spon. November 
Ph, 199. (D28,974.) 

27. 08 7. tf Telephone receivers. and ear-pieces therefor.” R. L. Murray and 
Telephone Manufacturing Co., Ltd. November 120, 1919. (1. 78.) 

Yaad. "o Apparatus. for electrical treatment of нам” A. Mond (Inter- 
national Precipitation. Co, Inc... November Eth, 1919. (1,982. | 

2,860. Electromagnetic relays." Automatic Telephone Manufacturing 
(o., Ltd, and А. E. Hudd. November both, 1919. dos eit.) i 

28383. б" Holders for electric lamps." 1. Н. A. Brown. November І, 
1919. (18. ) | 

25,390. „ Electrical heating devices.” M. S. Parnedl-Smith, November Toth, 
1. 458. 7.) 

28491. „ Aerial systems for wireless signalling.” C. S. Franklin, W. J. 
Picken, and J. G. Robb. November 17їһ, 1919. 159,003.) 

20, 4% 0. „ Ejector condensing apparatus.” А, C.. I. Neanes and Meiro- 
politan-Vickers Electrical Co., Lid. November 25th, 1919. (159,034 | 

.. 215. Variable-pressure control for circuits operated. from batteries and 
uher multiple unit sources," L. Murphy. and. Edison Accumulators, Ltd. 
December wed, 119. (159,055.) | 

30. 171. Cooling or ventilation of dynamo-electric machines," б, Sechroe- 
der. December Sih, 1919. (159,061.) 

. . Collectors ob electric locomotives.” Sir J. A. VF. Aspinall. ЕЕ 
bor Mib, 1919. p 56063.) 

30,241. t Devices for securing electric fittings and the. like," б, Н. Scholes 
and E. A. Clan mont. December loth, 1919. (159,070.) 

31,651, „ Electrical signalling and imdiciting devici» for ships and othe 
Vessels." R. S. O'Neill. December 17th, 1919. (01038477. OO " 

32.060, „ „le ph and telephone insulators. Taylor, Tunnicliff & Co., 
I. id., and E. D. M. Scrivener. December 22ad, 1919. (159,078.) 


1920. 

12, t Electric switches" I.. Moser. April нь, 1919. (142.076) 

. %. 7 Electric sawitehes.” I.. Mosr. January 21м, 1920. (Addition 10 
142.076.) (19,087 .) 97 

5. K 3. ** Controllinyt device for rolary electric switches and the hke. 
Landers, Frar & Clark. Novembr Est, IMIN, 134.475.) | 

7. 7. "Келис light distribution devises, decorative plaster work, and the 
lib... C. G. Smith; Madh lith. 1920, 159.100.) . 

N. I. Production oof ерес oscillations; Western Electric Co., Lel, 
June Aih, 1917. (Ed ELO ) 

1.700 Eb ctreo-moagrnetie swttehes ? Гигант Rlectrie Co., Lal. (í utter 
Hormoner Manufacturing Со, Moy tb, PRO. (159.110 | к 

18.7 Uo rose ments: in electric ally -leseted articles. to avoid Фере 
throigh overheoatinr б. H. Бен. Мау ИНЬ, PRO. (n l2) 

Puget Nrrangement for the cde trial long-distance contrel of the vales 
баг olf a hydraulic PUN- pointing ye ar’ Е. Krupp Akt Ues. November 
2rth, 196. (047,126) | 

283. * Telephone and dike circuits Western. Electric Co. Ltd. ме de 
Flere Со, ]n v. Nes mber 27th, 1919. (Divided application on 155.08. 
addanon to 155069) (259122) 


R. S. Dahl. October. 17th, 1919 (Con- 
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A UNITED STATES SUPERPOWER 
SCHEME. 


give an abstract of 
‘Superpower Survey“ 


ELSEWHERE in this issue we 
the progress report of the 


Which is acting under the Geological Survey of the 


United States in investigating the Boston-Washington 
industrial region; as we recently explained, the object 
of this inquiry is to secure ‘‘ a larger supply of cheaper 
power ’’—precisely that which was outlined by our Coal 
Conservation Committee, from which has sprung the 
Act of 1919. The data so far obtained, and the pro- 
posals of the Survey, present features of great interest. 

Ав in our own case, enormous economies are fore- 
shadowed from the operation of the scheme of centralised 
generation and interlinking of generating stations 
throughout the area under consideration, which is com- 
parable in size with Great Britain, and much larger 
than England and Wales. The electrification of rail- 
ways in the area to the extent of one-third of the mileage 
is expected to make an annual saving of six. million 
‘tons of fuel, and to yield a return of 14 per cent. on 
the capital cost. At least as much coal would be saved 
by the increased industrial use of electricity, and nearly 
as much more of anthracite by electrifying the mines. 
‘The existing central stations consume on the average 
2€ lb. of coal per kWh; it is estimated that this could 
be reduced to 1$ lb., effecting a saving of four million 
tons of coal. The total power. requirements in 
1930 are expected to amount to 48,000,000,000 kWh a 
year, of which three-quarters’ wil come from the 
`“ superpower system," but even in the United States 
only & quarter of this can be got from water power, so 
that economy of coal is a fundamental consideration. 
The legislative Acts which will be required are outlined 
jn our abstract, from which it will be seen that ‘‘ new 
capital is the keystone of the project, but the public 
demand is its foundation." The idea is to form a 
superpower company supported by the existing supply 
authorities in the first instance, and by publie sub- 
seription for the remainder. Arrangements are con- 
templated which will ensure that the consumer shall 
benefit by the increased efficieney resulting from the 
operation of the scheme, while the company will have 
freedom of action, and a liberal rate of remuneration, 
any excess above a specified rate being shared with the 
customers. State regulation of charges will continue 
Without modification. 

It will be seen that the plan goes further than anv- 
thing that we have contemplated in this country. It 
does not mention Electricity Commissioners or Joint 
Electricity Authorities—it goes straight to the root of 
the problem, places dependence ‘‘ on the incentive of 
private initiative to lower costs,“ and provides for the 
incorporation of a single company to work this vast 
area as one undertaking! It confidently fixes a pressure 
of 250,000 volts for the transmission of energy over 
distances exceeding 200 miles, and half that pressuro 
within the area. Here, on the other hand, we are 
cautiously splitting up the countrv into thirteen or 
more areas which, in comparison with the Atlantic Sea- 
board scheme, are mere parishes, and we are hoping to 
place these areas under the control of as many separate 
communes, plus the Electricity Commissioners—but, so 
far, our hopes have not shown much prospect of realisa- 
tion, for even the first authority has still to be born. 
and we are beginning to fear that after all the travail 
it mav prove to be still-born. Are we on the right 
track? 

Some, additional light was thrown on the American 
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proposals by the chairman of the Superpower Survey 
in an article published by the Electrical World on 
January lst, 1921. Adopting the form of question 
and answer, he there stated that the new stations might 
be of the order of 300,000 kW each; a station which is 
now being built in New York City is expected to produce 
the kilowatt-hour for 17,000 B.th.u., and that will 
be suitable for inclusion in the scheme, but stations of 
lower efficiency will be used only on peak load, when 
the efficiency is of less consequence than the capital cost 
per kilowatt. In brief, the functions of the superpower 
svstem are twofold: By forming ‘‘a great economic 
pool of power, to effect (a) the reduction of the cost 
of a kilowatt; (6) the reduction of the cost of a kilowatt- 
hour. This is a concise and telling form in which to 
cast the problem which we also have before us. The 
network may consist of a ring bus” connecting the 
various centres of generation, and working at 110,000 
volts, but it is not expected that one generating station 
will supply power to another; they will supplement one 
another, and the sub-stations will form the clearing- 
house for that purpose. А central control system under 
the charge of a load dispatcher will be necessary. The 
Survey has received the most hearty co-operation from 
the public utilities, railways, and industries in the area. 

We make no apology for devoting so much attention 
to this subject; it is by far the most important matter 
before the electrical world in this country at the moment, 
and is likely to remain во for months and years to come. 
Any guidance that we can obtain from abroad that may 
help us in arriving at the right solution should be 
heartily welcome, and we must recognise that the supply 
of electricity in many respects has been more highly 
developed in the United States than in this country. 
The outstanding feature of the question here is the 
dominating position of the municipal or communistic 
element, which is practically absent from the American 
problem. We are not concerned to discuss the ethical 
or economic aspects of this subject—the question is 
whether it is possible to carry out the desired develop- 
ment and expansion of electricity supply under that 
régime; so far as the Electricity District Inquiries have 
progressed up to the present, the indications are un- 
favourable, and we must focus our attention most closely 
upon the matter with a view to directing our course 
into the path that will lead to а successful result. 


AN interesting question has been 
raised in our  '' Correspondence "' 
columns with regard to the discussion of 
the technical merits or demerita of 
specific materials or apparatus in those columns; on the 
one hand, we have been taken to task for permitting such 
discussions, and on the other, our action has been 
warmly supported by our readers. We agree with the 
latter that & very important principle is involved in 
the question, а principle which lies at the very founda- 
tions of the ‘‘ freedom of the Press which is so highly 
prized in British journalism, and our readers may rest 
assured that we shall not suffer that principle to. be 
infringed in the smallest degree. In this respect we 
act in the capacity of trustees on behalf of the public ; 
our first consideration at all times must be, as it always 
las been, the welfare of the nation in general and of 
the electrical industry in particular, and while we make 
no claim to infallibility. we must be guided by our own 
judgment in pursuing that aim. 

On some occasions, with that principle before us, we 
have held it to be our duty to withhold from pubtica- 
tion letters which undoubtedly were calculated to in- 
flict serious injurv upon British industries. To pub- 
lish every communication that reached our hands, with- 
out discrimination, would be to betray our trust. But. 
eriticisms of technical devices, made in good faith. fall 
in a different category, and discussions of this kind 
undoubtedly make for good. That. this is recognised 
by manufacturers generally may be inferred from the 


The Freedom 
of the Press. 


fact that objection on their part is almost unknown in 
our long experience. 

Needless to say, nothing is farther from our thoughts 
than to inflict injury upon any individual or firm; on 
the contrary, if the subject under discussion is meri- 
torious, the fact is sure to be brought out, and if it is 
defective, the sooner the maker realises the nature of 


‚ Ше defects the better for him, as well as for his cus- 


tomers. 


THE death of Dr. Ironside Bruce, late 
Protection for radiologist to the Charing Cross Hos- 
X-ray Workers. pital, due to exposure to X-rays cul. 
minating in blood exhaustion, has 
called forth a demand for an expert inquiry concerning 
the action of the rays upon the human body, from Dr. 
Robert Knox, president of the Röntgen Society. In a 
letter to The Times, Dr. Knox mentions the formation 
of & committee consisting of eminent physicists, physio- 
logists, and radiologists, with a wide scope of investiga- 
tion, which he places under four heads:— 
l. The changes induced in tissues by X-rays, and 
particularly the effect on the blood changes. 
2. The properties of the X-rays and the best means 
of controlling their action. 
3. The equipment of X-ray and electrical departments 
with a special view to the protective measures employed. 
4. Recommendations for the guidance of the assistants 
in those departments, particularly dealing with the 
hours of work and the need for fresh air and change. 
In addition to this inquiry, Dr. Knox advocates the 
institution of co-ordinated research work. He acknow- 
ledges the very valuable services of individual workers, 
which, however, have barely enabled us to hold our own 
in the advances made since the discovery of X-rays. 
What is needed is a fully-equipped institute for the 
purpose, generously endowed for research in the three 
divisions of the field —physical, technical, and biological. 
As an outcome of the work of such an institute, means 
for protecting human lives from the harmful effecta of 
the rays would be devised. Dr. Robert Knox concludes: 
““ Surely it is our duty to put in action at once the 
Steps necessary to help towards the achievement of this 
end," and in view of the large number of men who 
have suffered mutilation and death in their attempts 
to add to the sum of knowledge of X-rays and their 
application, we earnestly hope that Dr. Knox's appeal 
will not remain unheeded. 


A NEW agreement between the Paris 
Electricity City Council and the Compagnie Parisi- 
Supply in Paris. enne de Distribution d'Electricité has 
now been approved by the former, and 
the latter's concession has thereby been prolonged from 
June 30th, 1940, to the same date in 1944. In future 
the financial risks of working by the company will be at 
the charge of the City, although the latter will have 
the power to fix tle supply prices in order to meet the 
high cost of fuel and labour and of new works. The 
pre-war tariffs of 50 centimes per kWh for lighting and 
30 centimes for power supplied on the low-pressure 
avstem will remain the basis tariffs, but they will be 
periodically revised according to index figures for coal 
and wages which have been established. The sum of 
1,700,000 fr. per annum which the company had to 
expend on new works will also in future be paid by the 
Су, which will recover the amount from a “© works 
fund " to be created bv means of a levy on the com- 
panx's receipts. At the same time the agreement 
modifies the share of the City in the receipts and the 
profits. The levy on the company's income, which 
ranged from 10 to 25 per cent. of the gross receipts 
formerly, will amount in future to 25 per cent. of the 
receipts calculated at the old tariff for lighting, 10 per 
cent. on the same receipts for power, and 5 per cent. 
on the receipts appertaining to the index numbers for 
coal. On the other hand, the City's share in the profits. 
which formerly increased with the latter up to 40 per 
cent., will now be at the uniform rate of 40 per cent. 
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TUBE TROUBLES IN WATER-TUBE BOILERS. 


IN a perfectly designed 


worked under ideal conditions as regards feed water, 
firing, and supervision, there should be no tube 
troubles. Such а happy combination of conditions is 


DEFECTs. 


Local Bulging.—This almost 


always occurs in the row of 
tubes. nearest the fire, but 
rarely in the second or other 
rows. The bulges are usually 
of small area, from 1 to 15 
square inches, and occur on the 
undersides or front sides of the 
tubes. 


Perforation.—Usually a small 
puncture at the apex of a bulge 
when the material has been 
thinned by repeated stretching 
until it is too weak to with. 
stand heat and pressure. 

Sometimes perforation takes 
place without bulging ав, for 
example, when perforation is 
solely due to corrosion. 


Rupture or lirplosion.—In 
these cases the tube is rent 
open, and a gap formed, some- 
times of large dimensions, 
through which the contents of 
the boiler rapidly escape. 

ese ruptures are a source 
of danger to those about the 
boilers. The Board of Trade 
expect these occurrences to be 
reported to them under the 

Boiler Explosion Acts.“ 


а Hogging." — This. defect 
eonsists of the arching of the 


rst. and sometimes the second 


row of tubes over or in front 
ol the fire. 


By J. CAUTHERY. 


and constructed boiler 


below. 


CAUSES. 


Overheating, due to the following causes 
either singly or in combination :— 

(а) and (b) Scale and Deposit.—Scale and 
deposit composed largely of carbonates, and 
magnesia lime salts, are the most likely to 
cause overheating, because they make a very 


compact non-conducting medium in the trans- 
mission of heat. 


(c) Grease.—It has been proved that grease 
amounting to as little as one-tenth of 1 per 
cent. in scale or deposit may send up tbe tem- 
perature of plates and tubes several hundred 
degrees. . 


Steel rapidly softens after about 550 deg. F. 


(d) Excessive density where the water in 
the boiler contains material proportions of 
salts or other matter in suspension. | 


(c) Steam Pocketing. Where circulation 
is defective steam pockets may occur in the 
tubes nearest the fire under severest condi- 
tions of firing. This is particularly liable to 
happen with some types of boilers. 


(f) Hard Firing.—When any of the condi- 
tions referred to under a, b, c, and d exist, 
hard firing becomes a serious factor in con- 
tributing to overheating. | 

Where tubes are clean and free from grease, 
and the water is not dense, and the circula- 
tion 1s good, а boiler may be very hard fired 
without the tubes suffering. 


(a) Overheating from the causes enumerated 
under bulging. 


(b) Corrosion internally due to acid, or ex- 
cessively alkaline or aerated feed waters. 


(c) External corrosion due to dainpness. 


(а) Overheating from causes described under 
bulging. 

(b) Partial or complete stoppage of circula- 
tlon in the tube due to accumulation of de- 
posit. 

This has been the cause of many tube ex- 
plosions, and is often overlooked by investi- 
gators. 


(c) Failure of weld. 


(d) Faulty tube due to material being of 
uneven thickness or laminated 


(а) Hogzging. generally due to repeated 
slight overheating. 


' 


rarely if ever to be found in practice, but in most 
cases tube troubles can be materially reduced, if not 
entirely removed, by uttention to the advice given 


REMEDIES. 


Remove the tubes when bulging reaches 


1 in. down. 


Preventive measures :— 


(а) More frequent cleaning of tubes. 
(b) Better softening of feed water. 


(c) Grease.—Prevent access of oil io the 
boilers in any appreciable quantity by more 
efficient degreasing, preferably done by com- 
bined coagulation and filtration methods. If 
such a plant is already in use see that there 
is а proper supply of chemicals, and that the 
filtering material is suitable and,in good con- 
dition. Test deposit for grease occasionally ; 
always when any bulging occurs. - 


7 (4) Keep down density by sufficient blowing 
own. 

Test density periodically by salinometer or 
fit boiler with a Porter densimeter gauge, 
which shows the density all the time. 

The density should not exceed 2/32nds as 
shown on the salinometer. 


(e) Should bulging still occur after eliminat- 
ing all possible sources of tube trouble as above 
advised, the choice then lies between reducing 
the rate of firing or bearing with the tube 
troubles, or putting down extra boilers. 


(а) Perforation requires replacement of 
tubes. 

If the perforation is due to bulging take 
preventive steps already advised. 


(b) If due to internal corrosion consult best 


authorities as to prevention by suitable treat- 
ment of feed water. | 


(c) If due to external corrosion find out 


cause of dampness, and prevent it. Some- . 


times it is due to steam jets or excessive mois- 


ture in fuel. or with oil firing to moisture and 
sulphur in fuel. 


(a) Prevent overheating. 


(b) At cleaning times see that cleaners are 
pushed right through tubes to back or bottom 
ends. In boilers of the upright tube type 
cleaners sometimes brush scale and deposit 
down the tubes, and there is danger of block- 
ing the tubes up, especially bent tubes. With 
header types of boilers deposit may not be 
pushed out of the tubes at the back ends, and 
there is the greater chance of this should the 


back header caps not be removed at the clean- - 


ing time. 


(c) Lap welded tubes were used to sone 
extent during the war. The failure of lap 
welds from defective manufacture rarely oc- 
eurs. bowever, apart from some contributory 
overheating. There is now no necessity to 
use other than solid drawn tubes. 

(d) This is fortunately of extremely rare 
occurrence. The only safeguard is careful in- 


spection at the makers’ works or before jn- 
sertion in boilers. 


(a) Remove causes of overheating where 


possible. and where ‘ hogging "" reaches about 


half the tube diameter from the straight re- 
place the tube. 
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DEFRCTS. 


Sagging.—The tubes usually ` 


bend downward in the case of 

diagonal or horizontal tubes, 

and forward in the case ot ver- 

tical or nearly vertical tubes. 

Sometimes they also bend side- 
Wi уз. 


4| ac ‘ a 

Blisters.—Swellings on tubes, 
generally in vicinity of fire, 
having appearance of bulges. 


CAUSES. 


'(a>e) | Зарун Overheating due ‘to the ‘low 
water, or to firing the boiler without any or 
insufficient water in it. 


era Ў é œ i 


. (m Blisters are due to laminated material, 
to it being in layer or layers and not homo- 
ороп This defect is covered by the pre- 
sence of impurities ‘in the body of the steel. 
Overheatmg occurs at this point from mter- 
rupted transmission: of heat and the layer 
nearest the fire swells and shows the appear- 
ance of a bulge. A blister can generally be 
differentiated from a bulge by the penne DUE 


‘REMEDIES, 


(a) Frequent testing of water gauges. 

(b) Have a good light on the water gauges. 

(c) Have all water gauge passages орепе! 
and cleared at stoppages. 

(d) If any low water alarm is attached, seo 
that it is 1n order before closing up boiler, and 
test occasionally when working.“ 

(e) See that the blow-off valves are Heel 
and tight before starting up., bys 
"а. Unless the blister be а thin one, say, not 
exceeding 1/32 in. full, the tube requires 
renewal: 


a? ez eo. 
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of the hammer on testing: 


A. METHOD OF CHARGING FOR IDLE 


CURRENT. 


By С. а. CARROTHERS. 


THE present increase in the demand for a.c. supply by 
every description of power user has convinced most 
power supply companies that if they are to make as 
good use of their stock as before, it is necessary that 
means of inducing consumers to take their supply at 
a high power factor should be devised. It is now a 
matter of common knowledge that the transmission of 
power at a low power factor demands unnecessary ex- 
penditure in new mains and limits the possibility of 
connecting further consumers to existing mains. There 
is also an undue waste of power through carrying 


needlessly heavy current for a given power; the cost of 


which varies inversely as the square of the power fac- 
tor. Beyond these widely appreciated effects of a low 
power factor, there is now a disadvantage not hitherto 
encountered. The amount of power which is béing 
linked together on the larger systems demands that 
stations operating in parallel with each other, or even 
the different bus bar sections of one large station, should 
not be coupled directly, but should be coupled up through 
current-limiting reactances. Stations connected with 
each other in such a manner are not able to assist each 
other in supplying the wattless current demanded by the 
loads on their bus bars unless а different voltage of 
operation is allowable at each station. The sets coupled 
to a section which is having power fed into it must, 
therefore, supply the wattless current for the power 
which they are generating, and also that corresponding 
to the power which is being fed in. This condition may 
make regulation so difficult that it is impossible to run 
the sets on the assisted sections at their full capacity, 
unless the power factor of the load on that section is 
above normal. (This point may be more readily under- 
stood by the examination of vector diagrams such as 
are given in a paper by Messrs. K. M. Faye-Hansen 
and J. S. Peck, published in Vol. LII. p. 511, of the 
I. E. E. Journal.) The above considerations are sufficient 
to justify any attempt to secure a high value for the 
power factor of the load taken by consumers. 

The only methods of improving power factor which 
are at all practicable at present lie with the consumer. 
He should, therefore, be induced to make use of them 
bv a clause in the rate book, the clause being worded 
and operated so that the consumer's savings due to an 
improvement in power factor are Immediately apparent 
to him. The readings necessary should not involve the 
use of complicated or unusual measuring instruments. 
Also. thev should show the amount. to be charged without 
апу cumbrous computation. The rate charged per unit 
should he equitable, if possible, se that the supply com- 
pany is recompeused for the expense of supplying watt- 
less current, while the consumer is not unduly penalised. 

To fix these rates we must first examine the com- 


ponents which, added together, give the total cost of 
supplying power. Suppose we say that p pence covers 
the cost of generating one kWh, and q pence is the cost 
of transmission of one kVAh, including capital charges 
and maintenance and a percentage for profit. Then 
the amount to be charged should be:— 


(р + qjcos ф) per unit of true power. 


: Prof. R. Arno has devised a method of modifying ordi- 


nary integrating wattmeters so that, with a flat rate per 
unit indicated, the cónsumer is charged an amount 
exactly:corresponding to that given by the above lav. 


This method does not seem to be used as much as it 


desérves to be, possibly because it has not yet had time 
to become ‘sufficiently widely known. There is also the 
possibility ‘that consumers might not favour the use of 
an instrument which for reasons outside their under- 
standing reads at а non-uniform rate. 

A more favoured: practice at present is to equip the 
consumer with two of any type of integrating watt-hour 
meter. One of them is connected in the usual wav to 
register kWh, and the other to register kVA sin ф. h. 

This is easily arranged in any polyphase system, and 
demands merely a change-over of connections without 
the use of any other apparatus beyond that usually re- 
quired. From the ratio of the readings the average 
power factor is deduced. The consumer is then subject 
to а rebate or penalty of, say, d pence per 1,000 units 
for each 1 per cent. by which his power factor is greater 
or less than а value laid down in the rate hook. That 
is to sav, if z per cent; is the power factor as found from 
the meters, and C pence js the cost per unit at a power 
factor of X per cent., then the amount ин рег 
unit =C ~ (X – г) /1,000 ‘pence. yi ad 
This system has the advantage of beine easily а 
stood, and ів readily “accepted by consumers. It has 
the disadvantage that there is no longer a flat rate fur 
power, since each customer must have two meter-reading* 
taken, his power factor calculated, and from that » 
rate per unit deduced. Account-keeping is therefore no 
longer a simple matter. The мога “* penalty” may 
also prove alarming to prospective consumers. A less 
important. shortcoming of this method is that it is based 
on a straight-line law, so that it cannot be made to 
correspond with the hyperbolic law: — 

eost per unit pr ‘cord 
except over a short range of values of power factor. 

With the instruments at present. available, the follow- 
ing gives a method of charging according te poser factor 
Which combines the consistency of Prof. Arno's meter 
with the simplicity of the second scheme. As in the 
second method. the customer has two standard meters 
which read: КУА cos ꝙ. hand kVA sing. h respectively. 


PENCE 


: and ‘eos 


PER UNIT 


renner 
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For each meter & separate acgonnt ie; kept, each: at са 


different rate per unit indicated. If he is charged a 


.pence per unit indieated on the true power meter and 


6 pence per unit shown on the other, then for each 
unit of true power consumed he will be. charged 
(a+b tang) pence: P | 

" We must ‘choose values for a and b such’ that 

(a b tan) approximates to p+ q/co8 ф 

far as wide a range of values of cos as possible. Let 
the two be exactly equal for cos ф = 0.5. tang 1.73, 
d 0:80, tan = 0.62, a condition which is 


satisfied by putting: a — (p 0. 72,9) and 6 = (0.740), so 
that if p be taken as, say, 1.5 pence, and 9 as, say, 
0.0 penny, true power is charged for at 1.61. pence per 
F „ „ ш л 


. ООМРАЙ)5ОМ` OF iO&AL|RATE 
WITH PROPOSED RATE 


Я 

8 
| ! аё 
__ — 


Мера o, QR COST PER UNIT + FIXED % PROFIT 


ba TA 


Hw 
r 
5 Й 
wt a 
+ 


unit, and wattless KVA at 0.37d. per unit. The accom- 
panying curves show, J, ö . 0.D/cos 4, and 1.61 ＋ 0.37 
tan q to give nearly coineident values for all values of 
cos ¢ Which are likely to-be met with in practice. (With 
the points of intersection chosen, the rates would be 
suitable for loads with power factors ranging from 


0.4 to 0.99. 
differently.) 
An improvement in power factor is shown by a de- 
crease of units indicated on the idle ‘current meter, 
which is directly proportional to the saving effected. 
The appeal to the customer is, therefore, both simple 
and direct. We must also not neglect the fact that the 
idea of paying at.a flat rate for something which has 
been indicated on a meter is not one which involves any 
new habits of thought on the part of the non-technical 
consumer. On the other hand, the introduction of 
rebates and penalties for something which he does not 
understand, and for the existence of which he has only 
the assurance of the supply company, is to ask him to 
take rather much for granted. This may seem а minor 
point, but as already pointed out, the question of rate 
adjustment demands that some attention should be paid 
to psychology. The fact that there are two flat rates 
gives simplicity of computation of accounts without any 
special form of calculation, the only change being that 


ench consumer has two accounts instead of one as 
hitherto. ` | | 


If | desired е points could be chosen 


American Copper Mines Closing.— The North Butte 
Copper Co. has ordered a suspension of production, and otber com- 
panies are expected to follow this example where the properties 
are unprofitable at present prices of copper. This will result in an 
estimated monthly reduction of 30 to 40 million pounds in the 
United States surplus atocks.— The Times. E 


Electrical Goods in South Africa.—The South African 
ing and Mining Journal in its issue for February 26th, 

1921, gays: Dealers. report that business in electrical goods is 
Improving, and that orders are coming in from al] parts of tbe 
country, East Rand, Kimberley, &c. Electrical materials, with 
the exception of half-watt lamps, which are'still anxiously awaited, 
are arriving regularly, and nearly all the more important lines are 
now fairly well stooked. Prices generally are very firm, and show 


no present indication to fall. 


: mitted from them at minimum distance. 
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HE -UNITED - STATES SUPERPOWER: 


has s ТОВЫВУВУ р... 
ee a 


Tae-coniplete report on: the superpower: survey: of the. Atlantic 
seaboard now being made by the Geological Survey will not 
be ready before the end. of June, but a brief statement showing 
the.prógress made so far was made recently by the Secretary 
of the Interior, Mr. J. B. Payne, to President Wilson, and was 
published in the Electrical World of March 5th. An abstract 
of it follows. -- ' - . ee ; 

An organisation was effected under {һе Geological Survey 
with: Mr. William-S. Murray. as chairman of the engineering 
staff, which has been aided by an advisory. board of business 
and professional men. ^ [See ELECTRICAL REVIEW, June 18th, 
1920, p. 797.) Di ; 

Having in mind the objects of the Superpower- Survey, 
namely, (1). allocation of. the amount of waste in labour, coul 
and other materials due to the improper form of power genera- 
tion and distribution within the Boston-Washington zone, and 
(2) recommendations regarding a regional power system by 


means of which these wastes may be eliminated, the super- 


power report naturally divides. into three divisions—(4) 
physical, (2) legal and (3) financial. ; : 
With regard to the physical aspect the investigation has 
been concerned. with power necessary to (a) railroads, (b) in- 
dustries, (c) utilities, and (d) a system of centralised electric 
generation and transmission to supply their.power require- 
ments through 1930. IE : 
Hailroads.—lt is found that twenty Class 1 railways are 


included in the superpower zone; total trackage (including 


yards and sidings), 36,000 miles. There are 10,000 steam loco- 
motives, of which 44 per cent. ‘are freight, 29 per cent. 
passenger and. 27 per cent. switching. The total annual rail- 
road coal consumption for 1919 was 19,000,000 tons. 
Apparently one-third of this mileage can be economically 
electrified: Owing to lack of traffic density upon the branch 
lines, these cannot be profitably electrified. The above 33 per 
cent. of mileage will carry more than 50 per cent. of the traffic, 
and by preferential arrangement of routes probably 60 per 
cent. of the total traffic could be put over this mileage. 
Through ‘the electrification of the above mileage a fuel saving 
of 6,000,000 tons, or $40,000,000 vearly, would be effected. 


Added to this saving will be $50,000,000 annually in favour o 


electric v. steam engine repairs and maintenance. : 

The. total unit cost of electrification will. be approximately 
$40,000 per mile of main-line track, which with 12,600 miles to 
be electrified would cost $500.000.000. In addition, yard and 
siding. trackage would call for $300,000,000, or a total ‘of 
$800,000,000. This sum will cover the necessary construction 
and equipment for the railways. A E A 

The electrification above outlined will displace approximately 
7,000 steam locomotives, which at a salvage value of $22,500 
each will credit the electrification estimate with approximately 
$150,000,000, leaving a net investment of $650.000,000, which 
taken in connection with aforementioned savings of $90,000,000 
per annum would return approximately 14 per cent. on the 
investment. , Ж Е" ет 
_Industries.—There are approximately 50,000 industrial plants 
in the zone which either purchase or generate power. The 
Bureau of the Census is at present compiling the statistics of 
the 1919 Census of Msmufactures. From the data at hand a 
saving of between 6,000,000 and 8,000,000 tons of coal is in- 
dicated. In the anthracite coal mines of Pennsylvania, by 
means of electrification and the supply of superpower, a con- 
servative estimate based on actual tests shows a saving of 
6,500,000 gross tons of anthracite. The Survey is preparing 
estimates for completely electrifying the anthracite mines. 

Utilities.—A large saving of coal can be effected through the 
more efficient generation of power by the new superpower 
stations. It is found that the average rate of consumption 
for present central-station output is 23 lb. per kWh. Power 
can be produced in the superpower system at an average rate 
of 11 lb. per kWh. The present central-station output of coal- 
generated power within the zone is 8,000,000,000 kWh. There- 
fore one pound saved per kWh will conserve 4.000.000 tons of 
eoal annually. 

Electric Power Generation and Transmission.—The location 
of the large superpower stations and their attendant trans- 
mission lines is related to the establishment of load centres 
throughout the superpower zone to which power will be trans- 

To date it is in- 
dicated that some twenty load centres will be established. By 
March 1st sufficient data were expected to be at hand to estab- 


. lish these load centres, after which the location of new super- 
‘power stations and their interlinking transmission systems 
could be promptly determined in the zone. 


The development of power outside of but for transmission 
to the zone is being most carefully considered, having relation 
to the St. Lawrence River. other hydro-electric powers and the 
bituminous coal mines. It has been agreed among the experts 
of the country that 250,000: volts will be an acceptable voltage 
for the transmission of power over distances greater than 200 
miles and about half that value for the zone itself. | 

А conference with the coal authorities indicates that a fair 
figure to take for the average price of coal during 1919 was 
$2.90 per ton at the mine, and during the period from that 
date to 1930, $3.50 per ton. B hs М EE 
With regard to water power for Ње: zone, a summation of 
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Ше Possible outputs indicates that for an average year there 
will be available 12,000,000,000 kWh and for a minimum year 
8,960,000,000 kWh, the plant capacity being 2,800,000 kW to 
furnish this amount of energy. It is of interest at this point 
to state that in 1930 the total power requirement in the super- 
power zone indicated by projected growth curves will be 
48,000,000,000 kWh, of which amount the superpower system 
could supply 36,000,000,000 kWh. Ihis, therefore, indicates 
that the water-power supply can be but from 2 to 25 per 
cent. of the total. This fact forces the conclusion that most 
careful consideration must be given to the efficient develop- 
ment of power from coal. | 

The report wil contain а chronology indicating time and 
location of superpower stations to be constructed in the order 
of their requirement, giving savings to be effected as their 
serial installation is made. 

Through the unusual co-operation of the public utilities, the 
railways and the industries the completion of the work will 
be, after May Ist, substantially a matter of computation and 
tabulation. 

Legislation.— Legislation should take the form of an Act per- 
mitting the formation of а corporation authorised to take by 
eminent domain lands or interests therein necessary or appro- 
priate to the construction, maintenance and operation of lines 
for the transmission of electric energy. Such legislation may 
be by a separate Act or by an amendment to the Federal 
Power Commission law. 

Ав а condition precedent to the formation of such a cor- 
poration the proposed incorporators should be required to 

apply to the Federal Power Commission for a certificate that 
the project is desirable and is justified in the public interest. 
This application should be followed by a hearing after due 
notice to the governors of the States through which condem- 
nation rights are asked. If the certificate is granted, the 
incorporators should be permitted to form a corporation with 
the usual powers and in addition thereto (subject to the ap- 
proval of the utility commission of the State where the power 
is to be exercised) the right to construct, maintain and operate 
power plants and transmission lines and the right to purchase 
electrical energy from and sell it to electrical power producing 
and distributing companies. All of these rights should be 
subject to the exercise by each State of its full police and 
taxing power. 


It will be observed that herein no new right is created as 


against any Stute, except that of taking by eminent domain 
the location of a transmission line for the transportation of 
' electrical energy in interstate or foreign commerce. Each 
State retains unimpaired power to fix | 
rates, to determine the character of 
structures and to lay and collect taxes to 
the same extent as such authority is 
exercised over power producing and dis- 
tributing corporations of its own 
creation. 

Financial.—The plan of financing 
which has been ме is based on the 
supposition that the superpower system 
is in its very nature an extension of pre- 
sent power supply systems whereby, 
combining several large plants with pre- 
sent relatively small plants, economy in 
generation and conservation of natural 
resources can be secured over that at 
present attained. Therefore the vested 
rights of existing public utility power 
generating and distributing companies 
should be protected. 

Dependence must be placed on the in- 
centive of private initiative to lower costs 
and on some form of public regulation 
of prices to the consumer. The power 
generated and distributed by the super- 
power svstem will finally be distributed 
to the publie by means of existing com- 
panies, and the economies to the public 
utility companies which will result must 
ultimately be reflected in prices to the consumer through the 
action of the State regulating bodies. 

The financial plan in bare outline provides for a superpower 


company With non-par stock as its only class of security. The“ 


public utilities within the Boston-Washington zone are to. be 
entitled to subscribe for this stock, pro rata, based upon capa- 
city demand and load factor, stock not taken by these 
customers of the superpower system to be offered to public 
subscription. 

A contract. between the superpower company. and a local 
public service company would be a selling contract or a buy- 
ing contract. while in many cases both buying and selling of 
electrical energy would. be involved. These contracts. on 
which the Stute regulatory bodies would pass, would be ad- 
justed from time to time to meet the progress of the art and 
changing conditions, Whether favourable or unfavourable {о 
costs of operation. 

Returns upon the stock of the superpower company should 
be limited by specific provision to a fair division of the benefits 
derived from its operation between the investing public and 
the consumers that will make it possible for the superpower 
company to come into existence and at the same time be able 
to serve the public adequately. New capital is the keystone of 


AN Evectricars '" MuNiCIPAL TirPInG WAGON. . 


the project, but the publie demand is its foundation. This 
division of benefits would be attained by a rule under which 
the customer companles would participate equally with the 
stoókholders in any distribution, at stated intervals, of net 
earnings in excess of a specified rate of return, which itself 
should be more liberal than is commonly contained in the idea 
of public regulation. Thus efficiency in management  woul: 
be rewarded and the public interest directly served. To secure 
the participation of the ultimate consumer in this division «t 
benefits; provision should be made that the superpower stock 


held by any public service company be regarded as represent- 


ing an extension to its existing station capacity rather than 
an outside investment. security. 2E P MEE ( 

Absolute publicity of the superpower company’s operations 
will be an essential condition. Freedom of action should, 
however, be also sought for this company in order to promete 
the free flow of capital to this enterprise, whose requirements 
will be large and continually increasing: | 

The prime object of the superpower plan is a larger supply 
of cheaper power. The superpower survey looks to the full 
utilisation of all resources, and conservation of the country's 
fuel cannot be attained except with the aid of large capital 
investment. Neither the nation, by coal conservation, nor the 
individual consumer, by lower rates, can profit by the project, 
however sound in its engineering and economic phases, unless 
the conditions of financing are sutficiently attractive to warrant 
the use of the country’s financial resources. 


ELECTRIC VEHICLE PROGRESS. 


A New “ ELECTRICAR.” 


Durina the past year Messrs. ELECTRICARS, Larp., have 
been engaged in very considerable experimental and research 
work in connection with the needs of the municipal engineer 
and surveyor. One of the results of their activity is depicted 
in the accompanying illustration. It is considered by its 
makers that this electric vehicle is the nearest approach that 
has yet been made to the ideal municipal wagon.  Per- 
haps two of the most difficult requirements of the refuse- 
collecting wagon are:, Adequate carrying capacity, and the 
keeping of the body sufficiently low to enable the filler to 
work without the use of a ladder. The first is a very difficult 
factor, owing to the different conditions which obtain in 
each town, but its importance is apparent when it is con- 


‘sidered that no vehicle can be earning anything for its owner 


Ye у 


Р 


while it is standing idle being loaded. It is, therefore. 
essential to determine the correct carrying capacity of tbe 
vehicle in order to avoid wasting the time of the vehicle on 
the one hand, and wasting the time of the fillérs on the 
other. In practice, it has been generally found that tbe 


.40 ог 50-cwt. Edison accumulator wagon has been the most 


economical unit to employ for this class of work. With 
regard to the second requirement, it is almost unnecessary to 
кау that while the old method of using a ladder to load the 
van with horse-drawn vehicles was tolerated, it is absolutely 
ruléd out in the case of mechanically-propelled vehicles owin 
to the enormous waste of time involved. In the case o 
the wagon under consideration, Messrs. Electricars, Ltd., 


have endeavoured to keep the loading line sufficiently low; 


in this instance it is 5 ft. from the ground, which means 
loading from the kerb at a height of 4 ft. 8 in. 


B. E. V. SUPER GIANT " Trucks. 

Messrs. British Enectric VeHicLES, Lrp., several types of 
whose trucks have been described in our pages from 
time to time, have received instructions from the Рогі 
of London Authority to supply 31 of their Super Giant 
electric industrial trucks. We are informed that Ше order 
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хаз placed after exhaustive tests had been carried out on 
various types of vehicle. including trucks made by the leading 
American manufacturers. not во much from the point of 
view of price, as from that of actual performance, accessi- 
bility, and simplicity. As an example, the following facts 
may be mentioned: The motor can be replaced with a new 
one in under ten minutes; the countershaft can be taken out 
and replaced in the same time, and the controller can be 
removed without disconnecting any of the wiring and without 
taking out any bolts, the time required being under five 
minutes. | 

All other parts of the truck are also easily accessible for 
either repair or adjustment, and the electrical] equipment 
consists of one of the firm's standard motors to run at 40 
volts, 1,900 r.p.m., 1 b. h. p., constant rating. The battery 
consists of 20 cells, Chloride Exide-ironclad, I.M.V.5 type, 
rated at 161 Ah. The efficiency of the motor under normal 
running conditions with the truck fully loaded, running on 
a hard level track, is 80 per cent., the current consumption 
being from 30 to 39 amps. All running parta are fitted with 
ball or roller bearings, Skefko bearings being used for the 
motor, differential gear and countershaft, and British. Timken 
roller bearings for the wheels. | 

The controller is of the firm's standard pattern, fixed under 
the platform of the truck in a dust-tight case, and embodies 
a number of special features, namely: The drum can be 
taken out without dismantling any parts; the fingers are 
adjustable and are held in contact by springs; the trip gear, 
which is interlocked with the brake. interrupts the main 
circuit when the brake is applied, and the controller can be 
taken out without disconnecting any of the wiring. 

It is particularly pleasing that in this instance the order 
has been kept at home instead of going to America, not as 
a question of sentiment, but on results. 


A NEW D. P." VEHICLE BATTERY. ` 


Storage batteries used to propel electric vehicles are required 
to withstand the most trying conditions that are met with in 
battery practice—overcharging, under-charging. standing dis- 
charged, discharging at excessive rates, neglect, rough hand- 


ling, and, above all and worst of all, incessant vibration when 
in use—and it js marvellous that batteries have been pro- 
duced which can successfully endure such treatment. As a 
matter of fact, the list of types which have made good 1s 
exceedingly short. The announcement of the D. P. BATTERY 
Co., LTD., that it has developed and put on the 


market a new traction battery is therefore of exceptional 


interest, and we have taken an early opportunity of visiting 
the company's offices to inspect the newcomer. It is & lead- 
plate battery, of the pasted type, and has been subjected to 
prolonged trials in actual service, as а result of which the 
makers confidently put forwurd for it some remarkable claims, 
chief of which is that the cells never require cleaning out. 
That implies, of course, that the active material never falls to 
the bottom of the cell, for which reason the clearance space 
beneath the plates is greatly reduced. The plates are of high 
capacity but very strong construction, and the separators are 
of а special material applied in such а way that the active 
material is permanently retained in position. The capacity of 
the cells is therefore maintained longer than would otherwise 
be the case, and the important advantage is gained that the 
plates, during their whole life, never need be removed from 
the boxes and exposed to the air, а process which is well 
known to be very detrimental to them. The cells are generally 
similar in appearance to other lead batteries, and are made to 
the dimensions stendardised for electric vehicles. We are in- 
formed that the watt-hour capacity of the cells per pound of 
battery is exceptionally high, implying that the internal 
resistance is low. The cells are capable of withstanding high 
rates of charging and discharging, and the British Electric 
Vehicle Co. has furnished particulars of a trial run of 80 miles 
with a battery of 42 TR 18 type D. P.” cells, rated at 
145 Ah at the 5-hour rate of discharge. At the start the specific 
gravity of 1.265; on the outward journey of 40 miles, 110 Ah 
was taken out of the battery, which was then put on charge 
at constant voltage, for three -hours, starting at 40 amperes 
(sp. gr. 1.200) and finishing at 20 (sp. gr. 1.250). On the 
return trip 100 Ah was taken out, the specific gravity falling 
to 1.175. The B. E. V. Co. considered these results somewhat 
in the way of a record." Ё 


NEW ELECTRICAL DEVICES, FITTINGS AND PLANT, | 


Readers are invited to submit particulars of new or 


proved devices and apparatus, which will be published 


if considered of sufficient interest. 


[ 


A “ Universal ” Ceiling Rose and Connector Box. 


Messrs. EDwWARD WiLcox & Co., Broadway Corner, Trafford 
Road, Salford, have sent us particulars of a universal 
ceiling rose, connector box, &c., for any situation, and suitable 
for any wiring system. 

‚ The device consists of a base of porcelain or other suitable 
insulating material (fig. 1), having four openings leading from 
a central hole, each opening being provided with a tapped 
(or square dovetailed) blind hole into which are inserted as 
many terminals (fig. 2) as are required to make a two, three, 
or four-plate ceiling rose or junction box.: The circuit cables 
are led through a central hole in the usual hardwood pattress, 
and the base 18 slipped over and secured to the wood block by 
three screws. The cables are bared in the usual way and 
the conductor is bent round the castellated terminal centre 
Screw, а sound mechanical and electrical connection being 
effected, also ensuring that the conductor is insulated right up 


Fig. 1.— UNIVERSAL Bask. 


Fic. 9.—TERMINAL. 


to t i TIMOR. 

the he terminal. 9 flexibles for the pendant are secured to 

of the CM scréw, under the top washer. The design 

ànd no sid и eaves no back connections or screws to corrode 
© screws to tempt the wireman to leave to chance, 


all connections are at the front and straight. With the use 
of “ cab tire sheathed cables and a cover as shown in fig. 3, 
filled with suitable compound. to cover terminals and a rubber 


ring to cover fixing screws, the device may be used for wet or 


* hs "T T * 
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Fia. 3.—Cover ron Basr. 


corrosive situations in chemical and similar works. The ordi 
nary type of ceiling rose cover may be used for ordina A 
situations, but the one illustrated is suitable for either will 
the addition of the compound filling only for special situations. 


A plain cover may be used to conv Ed 
` ert th » І „ 
box for either wet or dry situations. е device into a junction 


A New Stator Construction. 


MR. ALEXANDER ЖАвкү, 930, W. Tem 
» 990, W. ple Street, Los Ange 
al U.S.A., has sent us partıculars of a new design 7 Ее 
ог а.с. machines for which patents are pending. The chief 
55 ш RUBY winding or, better still, re- 
f, € y ım the case of fractional h. p. i 
а space makes the work very difficult. oar 
^ кос rom fig. 4, р. 408, that the finished product has 
e ect of а closed channel tvpe of stator, a type which 
although ideal electrically, is a rarity, owing to the commer: 
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cial impossibility of winding such types for voltages requiring 
numerous inductors. 

In this device, instead of а one-piece core stator with inner 
teeth, a two-piece stator of concentric ring construction is 
used. No. 1 in the illustration is the outer ring fixed to the 
frame. No. 2 is the inner ring with an inner web at the 
bottom of the outer teeth giving it the appearance of a d.c. 


(1) Outer Ring. . (2) Toothed Core. (8) Rotor. 
FIG. 4.—A NEW STATOR CONSTRUCTION. | 


armature. After winding the slots, the inner ring is pushed 
into position in No. 1, and a mechanical and magnetic contact 
is effected by having the bore of the outer ring and the outer 
diameter of No. 2 slightly tapered. The rotor can be of the 
usual types. Ul | É | | 

Electric Starting on Crude Oil. 

Messrs. VICKERS-PETTERS, LD., the pioneers of semi-Diesel 
crude oil engines, have perfected an clectric starting device. 
which can be supplied. with all sizes of oil engines manu- 
factured by them. It enables the engine to be started in- 
stantly on crude oil without external heating, and dispenses 


VICKERS- PETTER 
PATENT 
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Fic. 5.—CRUDE Оп 


ENGINE STARTER. 


with the need for paraffin. The device consists of a patented 
electric torch, to which current is supplied through a battery 
charged by a dynamo attached to the engine. As soon ав 
the engine is started, the current is switched off and ignition 
maintained by the heat of combustion. The torch is only 
exposed to the heat of combustion for a few minutes, and is 
not liable to be burnt out. The equipment includes two 
storage batteries for 100 ampere-hours. one being a spare, 
one spare heating element. and a complete generating set with 
&witchboard and instruments for charging the battery from the 
engine. А lamp switch is also provided, enabling one or 
two electric lights in the engine room or elsewhere, to be 
connected to the battery. 


Keeping Wires straight when being Pulled into Conduit. 
Where a number of conductors are being pulled into a 


conduit, such as the connections between а controller and its 


resistance or motor, from a field-rheostat dial and operating 


Fie. 6.—ARRANGEMENT OF CONDUCTORS WHEN BEING PULLED 
INTO A CONDUIT. 


mechanism on the switchboard to the resistance some distance 
away, &., the problem of keeping the wires straight and pro- 


perly laid up during the pulling-ui process is always present. 


„ illustrated in the figure solves the problem very 
nicely. 2A a x: | 

In a ресе of board & number. of holes: are bored, and 
through these the wires are passed and then connected to the 


pull-in line (fig. 6). When the wires are connected the board 


cCan be held away from. the end of the conduit by a man 


while. th wires аге being pulled: Since the holes in the board 
hold the conductors in a given position on entering the conduit 
they will maintain this position throughout the latter's length. 
This greatly facilitates cabling up, as the wires occupy prac- 
tically the same relative position in each, end of the conduit. 
When they are tested out, the top conductors at one end will 
be found on top at the other and the bottom conductors at 
one end on the bottom at the .other, which is seldom the 
case excepting where some means is provided to hold each 
n in a given position in the cable.—W. A. Harris in 
Power. „ „ uL N 
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| " CORRESPONDENCE, 


. Letters received by us after 5 Р.М. ON TUESDAY an appear watil 


the following weeh, . Correspondents shouid sorward ther oo 

cations at the earliest possivie moment, No letter oan be published 
unless we have the worwer's name and address іп our possesion, - 
The North-East Coast Power Companies, | 

It may readily be conceded that the primary object of your 


. leading article in the EvectricaL REVIEW of March Ith, 1921, 


is synonymous with the aim of the writer ot this letter, vi2.. 
to help to secure to the national industries the cheapest pos- 
sible supply of electric power to enable home industries to 
compete in the markets of the world. But your commenda- 


tion of the North-East Coast electric power companies is 


unfortunate, in. view of the methods of that combination. 
and of the misuse of Parliamentary .powers it has acquired 
and has exercised without the sanction of Parliament ш.а 
manner inimical to public interests. It 1s also somewhat unfair 
to your readers in so far as your comments give the impres- 
sion of successful development, the genuineness of which is 
at least open to doubt. Should not the performances ol the 
Newcastle group of power companies rather be regarded as 
a public danger than held up as an example? Surely you 
have not fallen into the common error of mistaking a goliath 
growth for a healthy development. | 

It is puzzling to know the data on which business experts 
of.your experience repeat the claim of successful electrical 
development in the North of England, which claims up to 
now have alivays proved to be buf an echo of the vaunting 
voice of the combination itself. Where’ аге the independently 
verified figures obtninable? The statistics ‘of. the North-East 
Coast companies are not to be found in the directors’ reports. 
and they are not to be found side by side with those of the 
other companies and all the municipal electrical authorities 
in the kingdom, in the published tables of the electrical Press. 
Is it not rather a fact that properly audited figures and inde- 
pendently verified statistics of the Newcastle group of power 
companies do not exist, and that the combination 18 а law 
unto itself in spite of the statistics prescribed by the Board of 
Trade to other undertakings. who readily und freely publish 
their figures, as all the owners: of State-granted powers ought 
to do? 

If the successful development you commend means the lowest 
possible price of electric power to the national industries and 
a fair return to the private investor, then success has not been 
achieved under the holding company system practised by the 
Newcastle group of power companies on the North-East 
Coast. On the contrary, it has meant the ruin of ceriain sets 
of investors on the one hand, and extravagant rewards to 
another section, while the consumer can only receive such 
portion of the benefit of reduced costs or improvements in 
working as the combination ex gratia " chooses to bestow. 
The introduction of intervening and holding companies which 
have been depleting the revenues of Parliamentary under- 
takings for no adequate service. supplying plant at enormous 
prices far above cost, vending at the holding company $ er 
price all the electricity required by a Parliamentary un ег- 
taking. is a most unsatisfactory condition of the affairs of a 
State-granted monopoly. = 

I recognise that you are seeking, as I am also endeavouring 
to seek. to be of service to the well-being of the nationa 
industries. With such knowledge as I have, the lowest р 
sible prices of electric power seem to Бе impossible of attain 
ment under the existing methods of the Newcastle hg Se 
power companies. How is the effect of past abuses н 110 
liamentary powers to be remedied and proper ерш чы: 
posed, except in the first place by the impartial and n en 
dent investigation advocated in my pamphlet. a copy of “ 
is enclosed for your information? | : 

The fact of the Neweastle group having done useful Haien 
work, which must be admitted, ought not to be a justifica pe 
for continuing their methods. I would be pleased to “ү 
from vou, especially as you are more in touch than I am 
the new conditions under the Electricity Commissioner cae 
does not appear that they have the power to И 
performances of the North-East Coast companies 


E 
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manner they ought to be sifted before the operation of so 
important an area is entrusted to them under the 1919 Act. 
Any information that would modify my views would be 
acceptable. I am open to conviction if shown to be wrong. 
I would only be too pleased to rectify any apparent injustice 
my present attitude may be doing to the combination or to 
industrial interests. My aim has been to help electrical pro- 
gress in the right direction, although shareholders whom I 
have addressed from time to time, have never been able to see 
it, the subject is во complex. | 

With the one exception I think your article is most useful 
and instructive. | 
"IN MM TS Andrew Gemmell. 
Oringham-on-Tyne. | d 
„March ]6th, 1921. | | ш | | 
. [We print with some reluctance Mr. Gemmell's letter (which 
we rather expected to receive)—reluctance, because of the 
pressure on our space; but it were better to risk misapplying 
the space than to risk the suppression of truth or the perpe- 
tuation of injustice. If our correspondent is mistaken, the 
companies are too well established to suffer injury; if he 
is in the right, the facts should be known. It seems that the 
“ short point ’’ of his complaint is simply that the companies 
do not publish the details of their business; this does not 
strike us as а very reprehensible procedure. On the other 
hand, while we hold no brief for the companies, we are 
impressed by the fact that Mr. Gemmell's campaign, extend- 
ing over many years, has elicited no support from any quarter, 
and the companies appear to be in good standing and repute 
with their consumers, amongst whom are numbered many of 
the largest manufacturing concerns on the North-East Coast, 
and many municipal authorities. It would, no doubt, be a 
very g thing if the companies would meet Mr. Gemmell's 
charges once for all, and settle a question which is becoming 
somewhat time-worn: but the fact that they are silent by no 
means presumes their guilt. Our own view of the companies’ 
wtivities has already been expressed: it is. in fact, the item 
vith which Mr. Gemmell disagrees.—Eps. Eurc. Rev.] 


The Life of Metal-filament Lamps. 


Holding a. perhaps, unique position in the lamp industrv. 
and having read with much interest the correspondence on the 
above subject, and closelv examined manv thousands of the 
„dear departed.” I would like to suggest that one real reason 
for the short life of the vacuum-type lamp is that of rough and 
unsuitable usage, for it should always be remembered that a 
m.f. lamp cannot be handled with the same freedom as a 
carbon type. This fact alone would appear to be responsibl 
for more than half the complaints of short life. 

With regard to the gasfilled' lamp, the case is perhaps 
a little different. for there is here a very real defect which. 
no doubt, will be eliminated in the course of time by tho 
manufacturers, and no doubt your correspondents will find the 
life of gasfilled lamps increase bevond that of the vacuum 
type—if thev will exercise their patience a little longer and 
not forget that. the. manufacturers’ and consumers’ interests, 
after all, are almost identical. 

| Ita Est. 


March 92nd, 1991. 


| Payment According to Ability. 


When I wrote you my idea of low production and payment 
by ability I meant just what I said. Bv ability I mean doing 
a fair day’s work, and doing it well. I don’t believe in 
scamped work, though T’ve seen plenty of it done. 

ere is no doubt that ' Another Regular Reader“ was 
the best man on the job he got sacked over. 

I still hold that the average man after serving his appren- 
ticeship and having 15 years’ experience is a better man than 
the average man of 91. If he is no good then, I should give 
him a broom. and let him sweep the shop up. I don't care 
whether. a, man is. married and has children or not, if he 
applies for a job and expects the same wage as other men 
he should he capable of doing his work. What is technical 
training? Tt. is onlv one wav of gaining experience. He 
rays, himself. that he failed to pass a test; well, he failed 
through want of experience. | 
To my idea. fear of unemployment through more produc- 
tian is utter nonsense. Can't a man be quick at his work 
and do it well at the same time? Is “ Another Regular 
Reader, one of those that think a man is too old at 40? 

f. a. foreman or . manager cannot tell which are his best 
workmen he must either be silly or blind. 

с осто" . - Regular Reader. 
March 90th, 1991... M чен | 


^2 EE 


The Training of Kinema Operators. 

Apropos of yonr note re kinema operators and their ability 
as electricians (in vour issue of March 18th). T should like 
to sav that T think most of the fault lies with the tnition 
at some of the institutions where operating is taught. T 
mvself had tuition at one of these, and T must sav that had T 
nat possessed a thorough knowledge of electrical and mechani- 
А ne already, T should now have been considerably 


I certainty agree with your correspondent’s remark that 


+ -+ 


so long as they can turn the handle or switch on and thread 
up the projector they think they are first-rute operators. 

For instance, at the institution attended by me they had 
in the theatre a petrol generating set. Many pupils whe came 
down would say: “ What is that? " and the only satisfe^tion 
they received was to be told: ‘‘ It isa generator." They were 
not told of its construction, or its working, or instructed in 
any Way as to its care, and during the period of my attendance 
it was not even run, but I noticed that one of the operator 
instructors spent much time in cleaning it. 

Also I might say a few words in connection with the worb 
ing of the are and gear with which it is controlled. 

In the school theatre in question there were (as is tht 
case in most kinemas) two projectors, but unlike the com- 
mercial units. no change-over switch was fitted—there being 
a double-pole two-way knife switch only. Consequently none 
of the pupils received instruction in the management of this, 
and the necessity of cutting down the current to the required 
level while the two arcs are momentarily burning together. 
This, of course, is done automatically in the case of the 
change-over resistance and switch combined, but all kinemas 
are not necessarily fitted with this type. ү 

The onlv opportunity given to the pupil to grasp all these 
technicalities is one evening's actual experience in the operat- 
ing box of some kinema to which he is sent by the school. 

Therefore, I do not see how these men can be necessarily 
described as electrical engineers unless they have taken the 
greatest interest in their work, and augmented their electrical 


knowledge during their spare time. 


Could not this be done in the same way as some of the 
apprentice engineers are doing it—by attending a course at 
the polytechnics in the mornings? or, better stil, kinema 
proprietors should insist that the schools teaching the would-be 
operators should give them a thorough technical and practical 
course of electricity and its application to the kinema. 


Thornton Heath. F. C. Dreier. | 
March Ath, 1921. N 


An Electrostatic Phenomenon. 


In reply to Mr. F. Cooper, many vears ago I experienced 
the same phenomenon. A number of 100-V carbon filament 
lamps had become charged in the manner described bv being 
in close proximity to a quick-running dry leather belt of a 
Rohey engine and dynamo. On a lamp being touched by 
hand on the brass collar, one had a nasty shock when the 


lamp discharged to earth. If a lamp was held by the bulb . 


and placed close to the belt, but not touching it. a lightning 
display was noticed all over the outside of the bulb. and the 
filament of the lamp lashed up against the sides of the bulb. 
Tt war possible to light a gas jet when the brass collar was 
brought near the gas burner with the gas on. 

I have many times tried since to charge lamps up in a 
similar manner. but so far have failed. Whether it was 
the drvness of the belt, or the combination of fastening studs 
in it. T cannot say. 


Tondon. | 
= March 96th, 1921. 


— — — — 


City and Guilds Examinations. 


Referring to my letter of January 818%, 1921 (which, so far. 
vou have apparently not found space enough in your columns 
to publish), I should like to call your attention to the para- 
graph referring to the closing-down of City and Guilds 
Examinations in all technical subjects, except as regards the 
Final (Honours) Grade. 

From my personal knowledge I know this cancellation has 
proved disastrous, as far as electrical classes are concerned, 
and apparently gas engineering and gas supply also. 2 

The difference is, however. that ‘‘ our friends the enemy ” 
are not inclined to allow their business interests to be handi- 
capped in this manner, and it is interesting to know that the 
result of their agitation is that the cancelled examinations have 
Sec ees in the subjects of gas enginecring and gas 
supply. 

If, Sir, this can be done by опг gas competitors, surely our 
own Institution ought to be capable of similar action. on 
hehalf of those who are so anxious to qualify in the branch о 
the industry they have entered. | 

Tt is important to note that these gas examinations will be 
held ner! month, and had my letter been broucht to the 
notice of our profession, it is quite possible that pressure 
would have heen brought to bear on the Board of Education, 
with the same satisfactory result as regards electrical examina- 
tions. 

Of course it is impossible now, as far as this session is con- 
cerned. but Т trust that some steps will be taken to ensure 
their reinstatement for the session 1921-1922. | 

Tt is anite beyond my comnrehension to understand why 
auch indifference is shown to educational matters, thev being 
more generally pushed into the background, instead of being 
allowed to take their nroner position in our profession. 

Undoubtedly a well-educated ойу of workers is more con: 
tented and valuable to the general community than the 
reverse. | 

Tandon: Gus. C. Lundberg, M. I. FE. E. 


March 22nd, 1921, 


P. E. Davenport. 
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Wiring in Ferro-concrete Factories. 

With reference to the correspondence that has appeared 
lately on the subject of wiring. m concrete buildings, the 
letter of Mr. J. H. C. Brooking in your current issue raises 
а Very nuportant point regarding the right of users to criticise 
апу material offered for sale. While 1 am not immediately 
concerned in the question of the merits or otherwise of cables 
for a certain class of work, 1 аш In common with other en- 
gineers and users of electrical material very much concerned 
With the attitude taken up by Xlr. Brooking, as it untor- 
tunately represents the Views of several of the large manu- 
facturers at present. Mr. Brooking makes three suggestions 
as to how you should deal with letters simular to the one 
Which has annoyed him. suggestions to which you will no 
doubt attach the value they deserve, but I think they should 
not pass unnoticed by your readers, especially the last one: 
That correspondents! letters should be submitted to the firins 
aflected so that they could answer the libellous statements 
contained therein. While it may be the case that Мг. 
Brooking’s firm deal satisfactorily. with apy complaints they 
may receive, this is not the case with a number of firms. 
Any engineer who has had to deal with firms regarding de- 
fective or unsuitable material knows the usual type cf reply 
that is given in these cases—either an impossible “ explana- 
tion ” or an attempt at bluff, which is an insult to the com- 
plainant's intelligence. Mr. Brooking talks glibly about 
“libellous "" statements as though every criticism of a manu- 
facturer's products were libellous; no doubt there are certain 
firms who do make an honest etfort to investigate users’ 
complaints, and give help where it is required, but the point 
I wish to emphasise is that letters such as that written by 
Mr. Brooking are likely to do more harm to the industry 
than good, as it is really saving in effect to the user that 
So-and-So's manufactures are “ IT," and you must not criti- 
cise. The technical Press should be open to all discussions 
on, and criticisms of, goods cifered for sale; it is only by that 
means that results of use can be circulated, and really reliable 
information obtained. As one who has found the ‘ Corre- 
spondence 7’ columns of the REVIEW a mine of practical infor- 
mation during the past 17 years, E hope it will be a long time, 
if ever, before you adopt Mr. Brooking's suggestions. 

Phase. 
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Synchronous Induction Motors and Power Factor. 

In the Electrical World for November 20th, 1020, a very 
interesting series of tests curried out at the Yale University, 
U.S.A., on an "пагу induction motor, supplied with con- 
tinuous current то the slip-rings, was published. Messrs. 
Warner and Knowlton, who carried. out these tests, are to be 
congratulated on the intelligent way in which they have appre- 
ciated the difhiculties which prevent supply engineers from do- 
ing anything on a large scale to improve the power factor of 
their stations, and on the manner in which they have in their 
paper expressed these dithculties; but unfortunately there is 
still a lot of valuable information which they have not given, 
апа possibly cannot give. 

Surely, Sir, here is an opportumty where some of our many 
British University and other laboratories might do something 
to help the supply engineers of our own country? Por 
instance 

(1) The tests were only carried out on а 10-һ.р. motor; how 
would they show up on a 100-h.p. motor, and with what result 
if the rotor were delta-wound ? 

(2) The constant excitation at which the tests were carried 
out, usipg only two limbs of the star, appears to have been 
fixed too low, apparently with the object either of improving 
the overall efficiency or of reducing the leading current at the 
lightest loads; but it is not made clear what is the exact load at 
which the motors become unstable, in regular running, with 
this particular current and with the rotor used as field. 

(3) Similar information 18. Wanted with respect to the load 
limits at synchronising; in other words, how much extra ex- 
citing current is required for additional load during this opera- 
tion? "E n" 

(J) What are the absolute limits to the exciting current 
which are fixed by the heating of the rotor windings? 

[t would surely well repay our Universities, &c., to ascer- 
tain further particulars regarding these, and many other, 
points of interest to supply engineers and to publish them. 


A. M. Taylor, 
Hon. Major, 8.0.2, W. B. A. I. 
Birmingham. 
March 22nd, 1921. 


— — — 
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Heating of Buried Cables Report. 


1 understand that in the discussion at [Liverpool upon the 
above report, Mr. J. A. Morton referred to some results 
which T gave at Birmingham as to the relative heating with 
continuous currents and three-phase, 25-period, currents in 
the same bit of cable. and suggested that the results given, 
namely, a 50 per cent. sheath loss in the three-phase cable, 
as compared with the copper losses of the same cable when 
traversed by continuous current. in the experiments quoted 
by me. were incorrect and were due to the fact that a current 
of 400 amperes (en) was passed through one core instead 
of a current of 230 amperes d e. through each. core. | 

I beg to вау that Mr. Morton is wrong in his assumption, 


and that, as а matter of fact, experiments were tried in 
Which 230 amperes d.c. was actually passed through each core 
and, so far from the temperature rise with direct currents 
coming out higher in this care, as Mr. Morton expected, the 
actual temperature rise was 124 per cent. less. 

The three-phase (25-periods) tests were, however, repeated 
later, and it was found that, instead of 50 per cent. loss in the 
sheathing and armouring, there was only 33 per cent. if 
compared with 400 amperes d.c. in a single core, but that 
there was 50 per cent. if compared with 230 amperes d.c. 
in three cores. The results given, therefore, substantially 
stand for 25 periods. 

On the other hand, more recent experiments carried out 
at 50 periods showed that the losses were considerably less 
with 50 periods than with 25 periods, except in the case of 
single-phase currents. 

Has Mr. Morton seen La Revue Générale de l' Electricité for 
August 7th, 1920, in which (I am told) Monsieur Capelville 
demonstrates, and quotes experiments to prove, that the loss 
in the lead sheathing converts into a drop in the copper 
conductor of 3U volts per mile? Now, the drop in the copper 
conductor due to a continuous current at 1,000 amperes per 
square inch would only be 50 volts per mile; therefore, accord- 
ing to M. Capelville, the loss in the copper due to a con- 
tinuous current would be increased by 60 per cent., when 
traversed by an equal alternating current, due to the losses 
in the lead sheathing. This seems fully to bear out my 
i assuming that his experiments were made at 25 
periods. 

I believe I have the correct explanation of the losses (con- 
trary to my expectation) being less with 50 periods than with 
25 periods, but will not trespass upon your space at the present 
time to give my reasons. I may say, however, that I have 
tests to show that the losses with single-phase, 50-period, 
currents in armoured cables are greatly in excess of those 
with 25 periods. 

As it is probable that in the near future we shall work 
with single-phase conductors and specially high voltages (see 
Clark and Shanklin’s paper, Am. I. E. E.), the fact of the 
reduced lead sheath losses with three-phase cables at 5) 
periods will not help us very much. 


A. M. Taylor, 
Hon. Major. 
Birmingham. 
March rd, 1921. 


LEGAL. 


WALKER v. ТІРЕК AND ANOTHER. 


At Marylebone County Court on March 23rd, Judge Sir 
Walworth H. Roberts had before him a case in which Frank 
Walker (trading as Sowerbutts & Rodgers), of 122, High 
Street, Kilburn, electrical engineers, sued А. V. W. Tipler, а 
schoolmaster, of Ballater,” Harrow Road, Sudbury, and a 
Mr. Moseley for £29 ös. for supplying electric wiring to Mr. 
Tipler's house, including pendants, switches and fuses com- 
plete at £2 2s. per point, and also supplying a dozen Osram 
lamps at 3s. 6d. each. 

The case tor the plaintiff was that Mr. Moseley told Mr. 


Walker of the job, and he sent a man to make arrangements 


with Mr. Tipler to carry out the work of wiring. The 
work was done, and plaintiff sent. the account to Mr. Moseley, 
who replied that the account ought to be forwarded to Mr. 
Tipler himself. This plaintiff did, but the money had not 
been found. | 

PLAINTIFF, in giving evidence, said in cross-examination that 
he would be surprised to bear that the account should not be 
paid until the question of commission was settled between 
him and Mr. Moseley. 

Mr. TiPLER, giving evidence. said that Mr. Moseley and he 
were in the Army together. Witness was mess оћсег and Mr. 
Moseley was sergeant cook. They became very friendly, and 
witness thought so well of the capable way he did his work 
that he lent him £70 to set up in business, and he was able 
to engage him at decorating his house. Witness obtained 
from the North Metropolitan. Electrical Company an estimate 
which worked out at 358. a point. Mr. Moseley told him he 
could get the work done at 30s. a point, and that was how 
he came into contact with the plaintiff. No estimate Was 
submitted by the plaintiff. and he had never received an 
account from him of any kind. 

It transpired in further evidence that the account had been 
paid with the moneva given by Mr. Tipler to Mr. Moseley. and 
his Honour gave judgment for Mr. Tipler and for the plaintiff 
against Mr. Moseley for the amount claimed. 


— - eee 


DAMAGE TO STREET LAMPS. 


At Whitehaven, last week, two youths named Samuel Skillen 
and Samuel George were fined 20s. each for wilful damage 
to electric street lamps. The town clerk told the magistrates 
that the total damage suffered last vear amounted to nearly 
4400, and it was time an example was made of some culprits. 


^ 
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The damage done in the particular case under consideration 
amounted to £3 4s. 8d., the youths having thrown stones at 
the lamps. 


OLDHAM, ASHTON & Hype ELECTRIC Tramway, LTD. 
v. CORPORATION OF ASHTON-UNDER-LYNE AND OTHERS. 
JUDGMENT. 


Tur Court of Appeal, consisting of Lords Justices Bankes, 
Warrington, and Atkin, on March 22nd, dismissed the appeal 
of the Oldham, Ashton & Hyde Electric Tramway Co. from 
the judgment of Mr. Justice Rowlatt on its appeal from the 
award of the arbitrator in the arbitration as to the purchase 
price to be paid to the appellant company by the Ashton and 
Hyde Corporations and the Audenshaw and Denton Urban 
District Councils. 

The arbitrator awarded the company £142,000, and its case 
was that Mr. Justice Rowlatt ought not to have: (1) De- 
preciated the item as to engineering fees; (2) allowed nothing 
for the item as to the cost of raising capital; (3) should not 


— 


Bankruptcy Proceedings.— ALBERT Lonp, 38, West- 


gate, Burnley, Lancashire, electrical contractor. The following 


are creditors :— 

Electric Lamp Factors .. . 220 Metallic Electric Engineering 
Greenhalgh yi - 156 Co. $4 ss я 

Green & Со. T ae +e 22 Royal Sovereign Lamp Works.. 15 
Hale, Kearn & Co... is e" 20 St. Helens Cable Co. еф 34 
Hasland Engineering Со. M 31 Thornton, W. R. © .. 181 
Johnson & Phillips ЧА А 80 Tucker, J. H., & Co. “+ 42 
Kippex, Wm., M - . 200 Weyden Lamp Co. " ИН 68 
Mason & Co. vi N P 15 Whitaker, J., & ons i 11 


JOHN VINCENT BELL, 21, North Bar Within, Beverley, East 

ane Yorkshire, electrical engineer. The following are creditors 
erein :— 

Briggs & Powell .. e .. £26 Siemens Bros. & Co, Ltd. £80 

General Electric Co., Ltd. :.. 211 Ward & Goldstone, Ltd. 2 8 

Pottage Bros. oe : s 11 

L. P. Howse and G. H. B. SNELL (HowsE & SNELL), electrical 
engineers, 6 and 8, Duke Street, Margate.—Receiving order made 
March 21at, on debtors' own petition. 

O. P. STANTON (Southern Electric Engineering Co.), electrical 
engineer, 25, Beckenham Grove, and 5, Laurel Grove, Penge.— 
Receiving order made March 22nd on debtor's own petition. First 
meeting April 4th at 132, York Road, Westminster, S. E. Public 
examination, April 2186, at the City Court, Croydon. 

E. S. ELAM and J. WALTON (Elam Walton & Co.), electricians, 
63, King Edward Street, Kingston-upon-Hull.—Last day for proofs 
for dividend, April 13th. Mr. G. H. Acheson, Official Receiver, 
trustee, York City Bank Ohambers, Lowgate, Hull. 


Company Liduldatlons.— IAMPROVED SoLIDITE Co., LTD. 
Mr. H. W. McLaren, of Buller, Viney & Co., of 68, Coleman Street, 
13 has been appointed receiver on behalf of the debenture 

olders, 

Stors ELE:TROPHONE Co. (1914), Lrp. — Winding-up order 
made March 22nd. 

Our contemporary, Electrical Industries, aska us to state that it 
has no connection with а company entitled Electrical Industries, 
Ltd., a trading ooncern registered in May, 1920, and now in 
liquidation, 


Dissointions of Partnership.—SuxBEAM ELECTRIO Co., 
electrical factors, 63, Lancaster Avenue, Manchester.—Mr. A. E. 
Outhwaite and Mr. A. G. Hartley have dissolved partnership. 
Debts will be attended to by Mr. A. G. Hartley, who will continue 
the business. 

J. А. Frost and J. W. Frost, electrical engineers, 70, Old 
Compton Street, W.—By order of the Westminster County Court, 
of February 18th, the partnership between Mr. J. A. Frost and Mr. 
J. W. Frost was dir sol ved as from May 22nd, 1920. ‘Debts due to 
the said firm should be paid to Mr. J. A. Frost (the Receiver 
appointed by the Court) at 70, Old Compton Street, W.; particulars 
of debts owing should be sent to Mr. J. A. Frost by April 23rd. 


Catalogues and Lists.—THeE AUSTIN Motor Co., LTD., 
Longbridge Works, Northfield, Birmingham. — An illostrated and 
fally-detsiled pamphlet dealing with the Austin " 0'75-kW autc- 
plant for country house lighting, Ко. Also a similar pamphlet of 
the " Austin No. 4 " lighting set. 

Messrs, PHILLIPS & TURNER, 115, Edmund Street, Birmingham. 
—Leatiet showing ga'leries, ceiling plates, &c., for electric light 
fittings. 

MxssRs, Geo. M'CARTNEY & Co., Burnside Works, Cumnock, 
Jootlaud.—Au illustrated and priced booklet of “Orb” switch and 
fuse gear of many types. 

Messrs, JONES & Porprs, 8, Crawford Passage, Farringdon 
Road, E C. 1.—An illustrated and priced leaflet dealing with Elba“ 
dry celle, accumulators, portable bell sets, hand lamps, &c. 

Messrs, L. G. HAWKINS & Co., 116, Charing Cross Road, W.C. 2. 
—An illustrated and priced leaflet advertising the Universal 
electric washer. 

Mecsas. BRoTSCHI Freres & CIE, S.A., Grenchen.—M. Leon 
Wulliman, of 4, Water Lane, Brixton Hill, S.W. 2, has sent us a 
leaflet relating to the screws, terminals and other auch articles for 
the electrical industry made by this firm, which he represents here, 
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have remitted to the arbitrator for reconsideration the item 
as to interest on capital during construction, and (4) that the 
learned judge should not have disallowed wholly the item 
with regard to the expenditure the company incurred im re- 
spect of the alterations to the Guide Bridge. 


APPRENTICE FINED. 


AT Bridlington, last week, an electrical apprentice named 
Major Dodgson (19) was fined 20s. for having connected a 
private wire to the Corporation electricity main. He admitted 
that he had done it against his emplover's instructions. 


BALLINROBE (Co. Mayo) ELECTRIC COMPANY. 


Mr. Justice PowrLL, in the King's Bench Division, Dublin, 
granted permission to the Ballinrobe (Co. Mayo) Electric Co. 
to enlarge its operations by the manufacture of woollens 
and textiles. 


NOTES. 


Messrs. HERBERT Morris, LTD., Loughborough, Leicestershire. 
—List 301 Z, giving details of Morris electric hoist blocke, with 
illustrations of actual installations, as well as sizes and prices. 
Also two leaflets dealing respectively with steel joists, channels, 
angles, &c., and vertical boilers (made by Н. Coltman & Sons), 

THE GENERAL ELECTRIC Co, LTD., 67, Queen Victoria Street, 
E.C. 4.— P Section (13th edition), an illuetrated and fully detailed 
list of G. E. C Witton” engine- and turbine-driven a c. generators. 
The ty pes shown are constructed to give supplies at 25, 40 and 50 
cycles, and range from 30 to 1, COO kW. 

THE GLOBE ENGINEERING Co., LTD., Perseverance Works, 
Huddersfield Road. Brighouse.— List No. 2. A leaflet giving illus- 
trations and specification of small d.c. motors of 1 and 2 b. h. p. 

Messrs. EDWARD J. GOODWIN, LTD., 508, Mansion House 
Chambers, Queen Victoria Street, E. C. 4.—An illustrated booklet 
dealing with Eastman electrically-operated oloth- cutting 
machines. 

SIMPLEX CoNDUITS. LTD., Garrison Lane, Birmingham.— 
Catalogue Section J.“ an illustrated and priced booklet, giving 
full details of the Simplex " colliery lighting system, describing 
many types of amall junction or connector boxes. 


Trade Announcements. — Messrs. Jones & Pordes 
announce that Mr. D. J. Esterson, of Glasgow, is not now repre- 
senting them. and that they have appointed Messrs. MACDONALD 
AND SHAW, of 116, Hope Street, Glasgow, and MR. MASON ALCOCK, 
of Windsor Buildings, North Street, Belfast, and Dublin, to betheir 
sole selling agents for Scotland and Ireland respectively. 

Mesers. Н. W. Smith & Co. (1920), Ltd., have appointed MB. 
C. H. SPAFFORD, 20, Falmouth Road, Bishopston, Bristol (who was 
with Mesers. Simplex Conduits, Ltd.), as their representative for 
the West of England; and MR. W. J. DaAviEs, Dydraw, Porthcawl, 
as their representative for South Wales. His telephone number is 
" 65 Porthcawl.” 

Messrs. McClure & Whitfield, of Stockport, have appointed the 
City ELECTRICAL Co., 1, Emerald Street, Theobald's Road, 
London, W.C.1, their sole export selling agents, also their sole 
agenta for the following districts :—London and the South-East 
Coast—1. Emerald Street, Theobald’s Road, London, W.C.1; 
Lincolnshire— High Street, Scunthorpe ; the East Riding of York- 
shire—Jameson Street, Hull; the North-East Coast—67, Grey 
Street, Newcastle-upon-Tyne ; South Wales—16, Charles Street, 
Cardiff. 

Messrs. J. CULKIN & Co., of Skinner Lane, Leeds, wish to 
recaive catalogues, price lists, &c., of electrical goods, particularly 
motors, dynamos, switchgear, and power accessories. 

THE TIVIDALE FOUNDBY AND ENGINEERING Co, have opened an 
office and saleroom at 2A, Merton Road, Watford, Herts., and they 
wish to receive catalogues and lists of electrical supplies, 


Copper and Lead Prices.—Messrs. F. SMITH & Co. 
report March 29th :—Copper (electrolytic) bars, £73, £2 increase ; 
ditto sheets, £145. £2 increase; ditto wire roda, £89, £2 increase ; 
ditto h.c. wire, 111d., +d. increase. 

Messrs. JAMES & SHAKESPEARE report March 29th :—Copper 
bars (best selected), sheets and rods, no change. English pig lead, 
£21 10s., 258. increase on last week's price. 


Australia and Trade with Germany.—Mr. Hughes, the 
Prime Minister, has confirmed а report that sales of wheat have 
been made to Germany, and has stated that the question of the 
resumption of general trade with Germany will shortly be sub- 
mitted to Parliament.— I+ uter (Sydney). 


The G.E.C. Removal.—The new premises of the GENERAL 
ELectric Co., LTD., Magnet House, Kingsway, W.C. 2, the 
erection of which was commerced some years ago, being subse- 
quently held up by the war, will from Monday next, April 4th, 
become the head office, sales depart mert and stores of the company. 
The new telephone number will be “ Regent 7050 (50 lines). The 
goods entrance will be in Keeley Street. Until further notice the 
showrooms of the company will remain at 67, Queen Victoria 
Street, London, Е C. 4, | 
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For Sale, — By direction of the Disposal Board, Messrs. 

BaApoN & Lockwoop will offer by auction on April 19th, 20th and 
2186 at th» National Ordnance and Filling Factory, Chilwell, 
Notta, plaat and machinery, including many electrical items; 
MEss88. Kina & KING, on April 19th, at 46, Commercial Road, 
Portsmouth, will sell by auction machinery, electrical and other 
plant, &с. 

Messrs. A. DonELU & Оо, are offering by auction at Liverpool, on 
April 7th, a quantity of spruce deals and other timber, stored in 
Liverpool and Manchester. For further particulars see our adver- 
tisement pages to-day, 


Book Notices.— Employé Training.” By J. V. L. 
Morris. Pp. xxiv + 312. Price 18s. ‘Connecting Induction 
Motors.” By A. M. Dudley. Pp. xii + 252; 289 figs. Price lis. 
Lon don: McGraw-Hill! Publishing Co., Ltd. 

"Journal of the American Ins:itute of Electrical Engineers.” 
Vol. XG, No. 3. March, 1921. New York: The Institute. 
Price $1. 

* The E'estrical Power Eagineer." Vol. II, No. 9. March. 1921. 
London: E. P. E. 4. Price 4d.— The present issue contains a portrait 
of Mr. J. F. Heslop, A. M. I. E. E., who is President of the Association 
for 1921. Reports of proceedings at various b:anches and a number 
of intereating notes also appear. 

„Coil Ignition for Motor-Cars.’ Ву C. Sylvester. Рр. xii + 
228; 106 figs. Lonlon: Sir I. Pitman & Sons. Prize 108. 6d. net. 

" Artificial Light.“ By M. Luckiesh. Pp. xiv + 366: 41 illus- 
trations. London: From the University of London Press, Ltd. 
Pablished by Hodder & Stouzh'on. Price 123. 64. net. 

Fuel Research Board. Technical Paper, No. 2. Report on the 
Во manoe Total Heat-recording Calorimeter.’ By Thomas Gray, 
DSc, Ph.D., and Alfred Blackie, M.A. London: H.M. Stationery 
Office. Price 9d. (by post 10) 1.) — This is the весопі paper in the 
series of Technical Papers of the Fuel Research Board of the 
Department of Scieatific and Iniustrial Research. The report 
contains the record of the operations of the Sim mance total heat- 
recording calorim3ter for two periods. In the first of these the 
instrament was left to operate on town gas for five months with 
occasional adjustm nt, the readings of the recorder baing compared 
with the resulta of determinations of the calorific value carried out 
with the calorimeter which forms part of the instrument. During 
the second period the instrument was supplied with mixtures of 
с2а! gas and water gas in order to check the accuracy of the gravity 
governor when subjected to rapid and extreme changes of density 
and са1огій > valus. Tables and results of curves illustrating th» 
experiments are also included. 

" Elestro-D.poaition of Copper.“ 
108; 29 figs. London: Sir I. Pitman & Sony. 


Ву C. W. Donny. Pp. хіі + 
Price 28. 6d. net. 


Social Events. —TREDEGARS, LTD.—On Tuesday, last 
week, an inaugural dinner was given to the staff of Messrs. 
Tredegars, Ltd., by Mr. Alex. Maclean and Mr. H. H. Millett, 
directors, at the Florencs Restaurant, in honour of Mr. N. E. 
Bartlett, chairman and governing director. In proposing the toast 
of The Queen and the rest of the Royal Family," the chairman, 
Mr. Maclean, said that the Queen had long been a most valued 
client of the firm and had visited Tredegars on several occasions. 
He thea proposed Tredegars, offering а most oordisl welcome to 
the new head of {Ге firm, Mr. Norman Bartlett. The business was 
founded by Sir Herbert Bartlett (who was present at the dinner) 
and was placed under Mr. Arthur Bartlett, whose loss they 
lamented ; his brother had returned from the war and assumed the 
leadership. They were all out for success, and it was to their 
oommon interest to pull together with that object in view. Mr. 
Norman Bartlett, in responding, expressed his pleaaure at meeting 
the staff under such happy auspices, and said that the company had 
established & reputation for good work, which they were all keen 
to maintain and increase. Co-operation won the war, and wasthe 
key to success in their joint purpos3; with that in view, he asked 
for their help and friendship. Mr. Dudley Bartlett also briefly 
reaponded on behalf of Sic Herbert and the parent firm (Perry and 
Co. (Bow), Ltd.). Mr. Н. H. Millett proposed the toast of The 
Visitors, including the Preas and the Artistes," and endorsed the 
ohairman's remarks, adding that hs hoped the dinner would 
becom; an annual event. Mr, Johnson responded. An excellent 
muiical entertainment followed, the artistes being Misses Sybil 
Elliott, Jean Butt, Joan Boursot, Eva S:ott-Thompson, and Nora 
Morris, and Messrs. W. K. Haselden and Morland Hay, who gave 
of their best to make the evening memorable, 


The Scottish Electricians’ Strlke.— At a meeting of the 
Electrical Contractors’ Association of Scotland. at Edinburgh, to 
consider the strike of electricians, it was stated that of the entire 
Scottish membership only two firms were reported as not having 
given notice of the reduction in wazes. Their action, while 
affecting but a small number of employés, was strongly condemned 
as tending to proloag the strike. It was resolved to bring tha 
names of the two ficma before the Ceatral Board of th» Association 
for consideration. It was stated that men were bezinning to come 
in and ask for work at the new rate. It was noted that some 
effort had been made by the Trade Union to call out selected men 
from firme attliated to the Engineering Federation. In view of 
the fact that the standard rate of wages paid by that Federation was 
less than the rato now offered by the Electrical Contractors 
Association, the employers’ repeesenta*ives at the meeting were of 
opinion that further imm diate st»pishou d b» taken towards the 
equalisation of all wage rates of elec?riciaus in Scotland, and th» 
introdu tion of one flat rate. 

The men declare that they are resisting the wave reduction 


because it will mean the lowering of the level of subsistence for the 
workera not only in one, but in all occupations. It is pointed out 
that tha result of the acceptanoe of lower wages in the ele:trical 
trade in Scotland will mean that the same will take plac in 
England, where the emp oyers are sail to be awaiting the result of 
the dispute before putting forward redu.tion proposa's on their 
own behalf. 


The Industrial Situation in Austrla.— Speaking on the 
trade results of 1920, and the prospects of 1921. at the yearly 
meeting of the Metal. Iron and Machine Trades Union of Aust -ja, 
the preaident, Herr Hugo Noot, remarked оз the severe atruggle for 
existence which all the trades included in the Union had experienced 
in 1920. Нірагапоев on all sides were encountered. Heavy taxa- 
tion had created wage disturbances. Austrian industries had 
withstood the tast, but the almost untearable tax burdens filled the 
future with forebolings. Passing the various trades in detailed 
review, that of water turbines had been fully employed. The lack of 
coal and petroleum had compelled. were possible, the development 
of unusel water power for the generation of electric light and 
power. The electrotechnical trades, with a greatly lessened out- 
put. were comparatively busy. As in Austria only a small part of 
the production was consumed inland. outlets abroad had to be held 
and new ones opened ; and there, e;pecially in their old market, 
Cz2cho-Slovakia, the greatest customs obstacles were m t with, 
notwithstanding that a great demand existel there, which the 
home industry was unable to satisfy. Efforts to supply the home 
demand were also ob5ssrvabie in Polaad, where a number of new 
factories had already bee^ started. In Poland, Rumania and 
some parts of Juzo-Slavia, the Austrian industries had had to face 
foreign competition, especially German, French, Italian and 
Eag.ish, which, on ac:ount of the currency obstacle, was very 
difficult to meet. With Bulgaria and Turkey, for political reasons. 
no effective trade relations were possible, Trade with Greece was 
only of small dimensions. Sales in the western lands fell through, 
owing to the lack of commercial relations. Extraordinarily 
burdensome to the electrotechnical industry were felt to be the 
transit limitations, and the export formalities which pre- 
vented tha p:ompt forwarding of goods, the lonz storage 
of which represented a serious loss to all factories Earnes‘ly 
to be wished for were the regulation of traftic business, 
and a comprehensive reduction of the  intolerab'e export 
formalities. The steady rise in wages and salaries, and 
the consequent increase in price of raw and half- wrought materials, 
the depreciation of the currency, the lack o? raw and half- wrought 
materials which the electrotechnical industry had to procure from 
abroad. were bringing that industry into a daily worsening condi- 
tion, leading to overstocking at home and the increase of the 
already formidab!e competition from abroad. Lack of coal lay at 
the root of Auatria's industrial difficulties, affecting all her 
industries alike Tha schemes to develop the country's water 
resources аз a mitigation of tuis situation could not be carried out 
during the past year on account of the unexampled increase 
of building costs and the indiapositioa shown by foreign oapitaliats 
to adventure into such undoubtedly paying investments. The State 
Railway Department had drafted a big bu:lding progra mme, whioh 
the representative bodies had sanctioned, but ite realisation was 
put off by the Finance Minister owing to lack of means, whereby 
their cost was still further increased. It was earnestly to be 
wished, in the interest of the popular welfare, that the greatest 
readiness should be shown in granting water- right conoess ons 
required for the furthering of home industries Favourable con- 
coss ions must likewise be granted to foreign capitalists. ao that 
they might intereat themselves ia these businesses. In thia matter, 
unfortunately, the existiog provincial administrations had hitherto 
maintained a co nplete rezerve, аз they wished to develop the water 
resources themselves: but it маз to be feared that for a consi ler- 
able time they would b» unable to command the needful means. 
ani thus all efforts to benefit Austria's economic position would 
be frustrated. Sales of electric colliery and foundry machinery had 
not varied much from the total of the foregoing year. Investments 
in colliery property in the past half-year had occurred only in 
Poland. as the Polish Government had agreed to the free sale of 
coal in exchange for machinery equipment. As the delivery of 
such coal could only b» made to Austria, considerable orders. as а 
result. had been secure] by Aus:ri m industries, No disposition for 
big investments had been shown in th? Galician oil region. The 
Rumanian oiitields before the war placed the greatest part of their 
orders in Garmany, and repairs and new ordera for the most part 
had fallen again to that country's industries. There could be no 
doubt that the colliery and foundry inlustriea had large orders to 
place, but these would not be issued until after the political and 
economic situation had become consolidated. 


The New Customs Tariff ia Spain.—The manu- 
facturera of electrical material are protesting against the pro- 
longation of the treaties of commerce. In order to avoid the 
retention for several months longer of the Customs aurtaxes which 
came into forc» in November, the Governments, it appears. has 
decided t» negotiate with each country separately with a view to 
arranging partial exceptions to the present tariff in exchange for 
concessions to be male in favour of Spain regarding articles 
exported by her to the various countries. — Aewter s Trade Sercice 
(Madrid, March 20th). 


South African R:presentation.—T Hk PREMIER ENGI- 
NEERING CO, of 4. Stella Buildings, Rissik Street, Johann barg. 
astı us to announce that it is open to rep:esent makers of 
disk and rotary-type water meters, steam and orude oil engine 
geaerator sets, and steam wagons, 
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Motor-Car Batteries.—One of the latest products of 
Messrs. C. A. Vandervell & Co. 18 an entirely new battery 
which as its name, " C.A.V.-Willard,”’ implies, has been 
produced as the result of an interchange of ideas between 
Messrs. C. Az V. & Co., and T. A. Willard. U. S. A.; instead 
of the usual grooved wood separators Willard threaded rubber 
separators have been adopted. Messrs. Vandervell have acquired 
the patent nights for Great Britain and the Colomes, with the 
exception of Canada, for the Willard rubber threaded separator 
and have undertaken to act as service representatives for 
the Willard Storage Buttery Co., in this country. Mr. Irvin 
Kuhn, of the Willard organisation, has recently been in. Eng- 
land consulting with the C. A. V. Co. on the new undertaking. 
The company is organising a complete chain of service stations 
throughout the country, and the organiser and manager of 
the C.A.V. service station scheme is Mr. George Gregory. 
The service is primarily intended to educate the car owner to 
appreciate the value and = purpose. of the battery, and 
bv so doing create more battery satisfaction than has 
hitherto existed. Motor car manufacturers standardising 
"C.A.V.-Willard " batteries will supply with each car a 
battery registration card, upon which will be recorded every 
14 days the condition of the battery during the 90 davs 
guarantee. Another feature cf the scheme is a service station 
pass, in season ticket form, Which enables the holder to obtain 
distilled water, testing, and advice free of charge at any 
of the company’s service stations, Which will carry stocks of 
new batteries and spare. parts for repair work, also batteries 
which can be hired. cut to users at a standard uniform rate 
throughout the country. The scheme is planned to be every- 
where operated by entirely independent traders in. preference 
to branch premises owned and stated by the company, so ав 
to give greater value to the user, Inasmuch as the service trader 
is in a position to regard all transactions from an entirely 
independent and different viewpoint from that of the manu- 
facturer, consequently in the wider application of business he 
possesses that freedom of action which secures the contidence 
of the customer in his purchases. Motor Commerce also an- 
nounces that Mr. S. W. Windeler, of the Mack Storage 
Battery Co., Toronto, Canada, is now in this country for the 
purpose of placing ^ Mack " batteries on the English market, 
and at the request of Sales, L.td.; will take care of the sales 
side of the business. A company is being formed and it has 
been decided to manufacture a full range of all types of 
batteries, including those for motor car starting and lighting. 
Motor Commerce states that its representative has witnessed 
interesting demonstrations of the abuse that the“ Mack / bat- 
{егу will withstand without adverse effect, among them being 
welding together 6 in. iron nails, and melting steel files hy 
connecting them across heavy cables connected to the battery 
terminals. In another instance, a heavy car was towed by a 
much smaller vehicle driven by the standard starting motor, 
the current for which was supplied by a Mack battery, 140 
vards being covered before the battery was totally discharged. 
A final test was to place a Mack battery on a charging bench, 
giving it a reverse charge at 10 amperes for 12 hours, the 
charge afterwards being made in the right direction. Such 
abuse far exceeds the average ill-treatment a battery receives 
in actual practice, vet the battery was opened afterwards for 
inspection with two cells in a charged ecudition and the other 
cell in a discharued state, and the plates were found to be 
in excellent condition. 


_ Cancellation of Orders in the United States.—According 
to a statement issued on March 8th by the Fabricated Production 
Department of the Chamber of Commerce of the United States, 
cancellation of contracta is one of the contributory causes for the 
pres nt slump in business. This conclusion was reached by the 
D partment after a six months’ study of the cancellation evil. The 
influence of early repudiation of orders, it is pointed out, spread 
rapidly, and brought about a creeping paralysis of industry. In a 
number of lines, partly b-caus3 of cancellations, plants were 
reduced from ove time production schedule to thre days a week, 
and. in some instances, t? a complete shut-down. Legal remedies 
have bean of little avail, for the ailment has shaken confidence, 
confidence, which must be restored before better times can be 
looked for. The investigation of cancellations showed that there 
ware plenty of cancellations mutually arranged which were 
beneficial to both parties, but there were many others which 
caused hardship to either the buyer or the seller. Of the latter 
type, the number of sellers who violated their contracts were 
about equal to the number of buyers who cancelled orders. The 
investigation also disclosed that a large number of business men 
bore losses rather than repudiate contracts.— Reuters Trade 
Serrice (Washington). 


Chilian Copper Production.—There ^s to be a radical 
curtailment of operation in some of the large copper mines of 
Chile. The oatput of one mine will be reduced from 3,000 to 
1,000 tong рэт month, and other companies will als) greatly reatrict 
production. These mining campi absorb a large quantity of 
American products, and their partial suspension. pending recovery 
of the copper business, will farther restrict Chiles imports from 
the United Statss.— Reuter's Trade Szrrice. 


E. D. A. Activities, The British Electrical Development 
Association. Hampden House. Kinzaway. W. C. 2, has just issued a 
pamphlet exhorting its readers to Use the electric vacuum 
swe⸗per, and you will not fear the sunshine," and extolling this 
method of spring cleaning." 
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Trade with Denmark,— The extended application of 
electric power in Denmark is hindered by circumstarces over which 
that country has little control. Its territory is flat and pcssesses 
no sources of cheap water power which might be utilised for the 
generation of electricity. Equally important in its bearing 
on this matter is the fact that Denmark has to import all her 
supplies of coal. It is stated that for her import of some 2,400,C00 
tons of coal, coke and briquettes in 1919, Denmark had to рау 
between 400 and 500 million kroner, compared with the 60 or 70 
million kroner which she spent previously on an import of 
3,600,0C0 tons. (This partly explains why the coal miner is 
about the only worker who can sfford Danish butter.) Electricity's 
fature in Denmark is linked with the import of energy from 
Norway or Sweden, where spare hydraulic power is available, 
Plans are in progress for an extension of this source of supply to 
Denmark | 
_ Proposed Tour of Danish Engincers.—It was reported recently 
in Copenhagen that a party of electrical engineers proposed visiting 
the United Kingdom with a view to an inspection of the latest 
practice in electricity production and electrical manufacture. ~. 
Sach visita were formerly paid to Germany. No doubt Danish 
engineers in such a tour would see a great deal to incline them to 
aid to their connections w:th our manufacturers. In the opinicn 
of H.M, Commercial Secretary at Copenhagen, under normal con- 
ditions there ahould be a market in Denmark for practically all 
classes of British goods, and thst even if there is at present little 
prospect of immediate bueiness, British firms should not loge touch 
with their Danish connect’ons. On the whole, the Danish market 
may be said to be readily receptive of British goods as regards style 
and quality, and provided British exporters pay attention to the 
requirements of the market, and, where possible, visit the country 
from time to time to become perionally acquainted with their 
agents and their customers, there would appear to be no reason why 
& considerable share of Danish importe of manufactured gocds 
should not come from the United Kingdom. Forthe present, how- 
ever, British exporters of commodities which come under the 
oe of articles of luxury shculd not expect any considerable 
trede, | 

On the whole the Danish metal industry was well emplcycd 
during 1919, and the number cf Fands engrged was considerably 
increased, Certain brarches of the induatry suffered not a little 
from foreign competition, and particularly from Germany. The 
electrical industry was busily engaged during the year, as there 
was a considerable shortage of lighting material, which led toa 
general desire to introduce electric plant. The number of employós 
in the installation industry rose from 2,500 to 3,200 during 1919, 


and could have been increased further had sufficient trained labour 
been available. 
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Forthcoming Exhibltions;—The following exhibitions 
are being organised :— . 

Lonron. — April Ist to 30th, Building Trades’ Exhibition: 
April 30th to May 14th, Printing, Stationery and Allied Trades 
Fxhibition ; June 31d to 17th, Rubber Trades’ Exhibition ; July 
4th to 15th, Loudon Fair and Market; September 7th to 28th, 
Shippirg, Engineering, and Machinery Exhibition ; October, Society 
of Motor Manufacturers and Traders; November 17th to 25th, 
Public Works, Roads, and Transport Exhibition. 1923—British 
Empire Exbibition. 

BRITISH DOMINIONS.—June, 1921, Dominions Touring Exhibit 
tion (South Africa. Canada, Australia, and New Zealand), 

FRANCE —( Bordeaux) June 15th to 30th, Interrations] Samples 
Exhibition. 

BELGIUM.— (Brussels) April 4th to 26th, International Com- 
me-oial Fair. (Ghent) April 16th to June 14th, International 
Exhibition of Architecture, Building, and Kindred Industries. 

SWITZERLAND,—( Basle) April 16th to 26th, Swies Industries 
Fair; May 28th to June 8th, Intcrnational Automobi'e Exhibition. 

HOLLAND.—(/ trecAt) September 6th to 16th, International Fair. 

ITALY.—(AM/am) April 12th to 27th, International General 
Manufacturers’ Fair. 

SPAIN.—( Barcelona) April lst to 10th, International Samples 
Fair. | | 

IcELAND.—( Reykjavik) June, World's Fair. 

Perv.—(Limz) June Ist to October 31st, International Industrial 
Exhibition. 

ARGENTINA, —( Buenos Aires) 1922, International Exhibition. 

BRAZIL. (Mio ds Janeiro), 1922, International Centenary 
Exhibition. ANE | 

Mexico,—September, Commercial and Industrial Fair. | 

Java.—(Bandoeng) September 19th to October 9th, Netherlancs 
East Indies Fa'r. | 

CzscHO.StovAKIA.—( Prague) May 28th to June Sth, Auto- 
mobile Exhibition. (Reichenberg), August 13th to 21st, Inter- | 
national Fair. | ! Fonus 

PoLAND.—( Warsaw) May, Building and Fire Protection Exhi- 
bition, 


Institute of Cost aud Works Accountants.— Miss М. S. 
Neale, chief cost accountant to Messrs. Allen & Hanbury, Ltd., 
of Bethnal Green, E., has been admitted as a "Fellow" of the 
Institute of Cost and Works Accountants. The next examinatians 
of the Institute will Ге held during the first week in June in 
London, Birmingham, Manchester, Glasgow, Sheffield, and з 
Forms of application and full particulars may be obtained rom: 
the Secretary at 30, Grosvenor Gardena, S. W. 1. 


L 
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German Reparation (Recovery) Act: Committee 
Appolnted.—Under Sec. 5 of this Act, which takes effect оп 
Thursday, March 31st, the Board of Trade may by order take 
certain action, as indicated below :— 

(a) Under Sec. 1 of the Act, importers of German goods are to 
pay to the Customs a prescribed proportion of the value of the 
goods, not exceeding 50 per cent. The Board of Trade may reduce 
the prescribed proportion as respects articles of any class, make or 
. or may exempt such articles from all the provisions of 

e Act. 

(5) Вес. 2 excludes from the provisions of the Act goods partially 
manufactured or produced in Germany which are not first con- 
signed from that couctry, and in which 25 per cent. or more of 
their value is attributable to processes of manufasture undergone 
since they last left Germany. The Board of Trade may vary this 
percentage as respecta articles of any class, make, or deecription. 

(c) Under Sec. 1 the Act shall not apply to goods imported 
before April 15th, if it is proved to the satisfaction of the Customs 
that the goods are imported in pursuance of a contract entered 
into before March 8th. The Board may, as respects articles of any 
make, class, or description, substitute some later date for 
April 15th. 

(4) Sec. 4 provides that where any person is liable, under a con- 
tract entered into before March 8th, to accept bills of exchange or 
make advances in connection with the importation of any goods, 
he may apply to the High Court; and the Court, if satisfied that 
by reason of the provisions of this Act, the enforcement of the 
contract would result in serious hardship to him, may suspend or 
annul, or with the consent of the parties amend the coutract as 
from such date as the Court may think fit, or stay any proceedings 
for the enforcement of the contract or any term thereof, or any 
rights arising under it, on such conditions (if any) as the Court 
may think fit. The Board of Trade may extend the classes of con- 
tract to which the Section relates. 

The Board is not, however, to make any order under any of 
the above provisions except on the recommendation of a Committee 
which it is to appoint, consisting mainly of persons of financial, 
commercial, or industrial experience. 

The following Committee has accordingly been appointed by the 
Board of Trade, under Sac. 5 of the Act: 

Mr. Н. A. Trotter, Deputy Governor of the Bank of England 
(chairman). 

Mr. Н. B. Betterton, M.P., C.B.E. 

Mr. F. R. Davenport, managing director of Messrs. Willans and 
Robinson, Ltd., Rugby. 

Mr. Stanley Machin, President of the London Chamber of 
Commeroe. 

Mr. D. Withers, manager, Foreign Branch, London County, West- 
minster, and Parr's Bank. 

Captain G. W. Duncan (secretary). 

Applications to the Board of Trade to make any order under any 
of the provisions referred to should be addressed to the Secretary, 
Board of Trade, Great George Street, Westminster, and both the 
letter and envelope should be marked German Rep@ration.” 


Wages Redaction in Sweden.— THE L.M. Евісзвох 
TELEPHONE Co. has reduced the wages of ita staff by 10 per cent. 
with а view to enabling the company to compete with foreign 
manufacturers.— /'euter's Trade Service (Stockholm). 


Italian Industrial Revival.—The mechanical industry 
throughout Italy ie showing sustained evidence of revival, the iron, 
shipbuilding and mechanical workshops at such centres as Genoa, 
Savona, Terni, Naples, Sampierdarena, Pozzuoli, &c., having already 
almost attained pre-war activity. A surprisingly rapid transfor- 
mation from the production of war material to the supplying of 
many needs was made some months ago, and, but for the political 
unrest, the majority of the factories would have been in full 
operation ere now. Equipment, indeed, has increased in some 
instances faster than the supply of skilled labour, while wages have 
risen uhtil a first-class mechanic now asks as much as 20 and 22 lire 
рет diem. Before the war the rate was seldom above 10 lire. The 
most important engineering products now being turned ont are 
railway material and agricultural implements. If Italy succeeds 
in maintaining а steady flow of raw materials (and some substantial 
contracts have been made abroad of late in this direction), the 
majority of the iron and steelworks in the districts mentioned 
ahould soon be in full operation. Steel is particularly in request, a 
large number of cara having been compulsorily laid aside in certain 
of the shops, owing to the lack of steel for the frames. Wherever 
possible, wood has been substituted for steel; but even the requisite 
lumber is wanting in sufficient quantities. Owing to the lack of 
coal, some of the larger establishments during the war installed 
electrically-driven machinery, and this is being found very service- 
able to-day. Steam plantis being retained asa standby for periods 
of breakdown or increased demand. Notwithstanding the difficul- 
ties created by the exchavge situation, several large orders are 
being placed by Italian factories for new machinery, such as 
hydraulic presses, foundry equipment, textile machinery, and 
general labour-saving devices.—Aeuter's Trade Service (Savona), 


The A. E. G. in Luxemburg.— The Société Luxem- 
bourgeoise pour Entreprises Electriques has been formed at 
Luxemburg, with a share capital of 3.000.000 fr., divided into 
6,000 shares of 500 fr., of which the A.E.G. has subscribed 5,944 
shares. 


Prices Reduced.—Substantial reductions in the price of 
the "Electrolux " suction cleaner are announced by the Z ELECTRIC 
LAMP AND 8vPPLIES Co., LTD. owing to increased demand and 
moreased proiuction leading to reduced ooat. 


Electricity District Schemes.—When a scheme for 
improving the organisation of electricity supply in a district has 
been submitted to the Electricity Commissioners, it has to be put 
on sale by the promoters and thus made accessible to the public, 
The London County Council is now advertising the scheme and 


technical report prepared under its auspices. Particulars of the 


publishers and prices of other schemes that we have reviewed hare 
been given in each case in connection with-our abstracts, 


A Belgian Dividend.— The Ateliers des Constructions 
Electriques de Charleroi propose to pay a total amount of 87.50 fr. 
per share on the ordinary shares, comprising arrears of dividend 
for the past seven years, including 1914. 


Inqulries.— The names and addresses of makers of 


„Sun bonding pliers, and “ Puralite” fittings No. F. 56, are 
asked for. 


The Bitterfeld Chemical Works.—The undertaking of 
the Electrochemical Works Co., of Bitterfeld-Rheinfelden, whose 
shares are held by the Berlin Electricity Works Co. and the Zurich 
Bank for Electrical Undertakings, has been sold to the German 
aniline dye group, represented by the Griesheim- Elektron Chemical 
Works Co., which has held a lease of moet of the plant fur а 
number of years. The works were originally atarted in 1893 by 
Herr Walter Rathenau, and the value of the present transaction is 
estimated at over 100,000,000 marks. 


ee — 7-4 
LIGHTING AND POWER NOTES, 


Aberdeen.— DETAILS or PROPOSED EXxT£NSIONS.—In our 
last issue we announced that the Town Council had under con- 
sideration extensions to the Ferryhill electricity worke, estimated 
to cost £210,640, This amount is made up of the following 
items :—A 10,000-kW, 6,600-V, 50-cycle turbo-alternator, with con- 
denser, pumps, foundations, &c., £77,000; two 36,000-lb, boilers, 
with superheaters, economisera, forced and induced draught 
apparatus, steel chimney, boiler- house building, foundations, 
piping, valves, &c., £60,000 ; engine-room and switch-room exten- 
sions, £20,000 ; one 1,500-kW and one 1,000-kW motor converters, 
£18,000 ; e.h.p, and l.p. switchgear, £10,000; one 60-ton electrically- 
driven crane for the engine room. £6,400 ; contingencies (10 per 
cent.), £19,140. The expenditure would be spread over a period of 
two years. In a recently-presented report the electrical engineer 
(Mr. J. Alex. Bell) justifies this outlay by giving details of the 
rapid development and the remunerative nature of the municipal 
undertaking. 


Aylesbury.— Loan Sanc TIONED.—The Town Council has 
received sanction to a loan of £6,074 for electricity purposes 
connected with the housing scheme. 


Ayr.—New PLANT PROPOSED.—Àt a meeting of the 
Town Council, there was submitted for approval a draft agreement 
with Kilmarnock for the supply of electricity in bulk by that 
authority to Ayr. The agreement was severely criticised, and it 
was stated by members that а supply from Kilmarnock would 
involve а heavy cost, although the Town Council would have very 
little to say in the matter. It was eventually decided that the 
member of Parliament for Ayr Burghs should be asked to urge 
the Electricity Commissioners to permit the purchase and installa- 
tion of & 1,500-kW turbo-generator, for which accommodation 
already exists at the Council's station. 


Bedford.—Prick Repuction.—The Town Council has 
decided to reduce the charges for electricity for lighting from the 
next quarterly readings of the meters from 10d., less 24 per cent., 
to 94d., less $d. per uint ; and for power by 4d. per unit. 


Belfast.—PRoTEST AGAINST AWARD OF CONTRAOT.— 
The Secretary of the Belfast Builders’ Association has written to 
each member of the Corporation protesting against the action of 
the Electricity Committee in recommending the awarding of the 
contract for the Harbour power station to a certain firm, as it is 
maintained that the prices tendered by members of the Association 
were considerably below those specified in the recommended tender. 
The reasons given by the Committee for its refusal to accept the 
tenders of Association firms were that members of the Association 
refused to accept the city surveyor's conditions of contract, and 
that their tenders were based on a propoied wage increase, allowing 
for fluctuations. The recommended tender was based on existing 
wage rates. The Secretary of the Association states that responsible 
members of the Association tendered at fi tures avout £12,000 
below the figure recommended for acceptance by the Committee, 
and even when the tendera of members of the Association were 
adjusted to the basison which the recommended tender was calculated 
they were still £5,000 below it, The secretary asks, therefore, that 
consideration of the tenders may be postponed until the wages 
question is settled when fresh tenders could be invited and given 
on a fresh basis. 

EXTENSION8.—Àt a special meeting of the Corporation Heo- 
tricity Committee a report was received relative to the inter- 
view which Councillor О. Jamison, Councillor W. Addis, and 
Councillor T. E. M'Connell, J.P., and the city electrical engineer 
had with consultants in London regarding the installation 
of the second 6,0C0-kW set temporarily at the auxiliary power 
station at Musgrave Channel Road and the provision of the 
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necessary converting plaut at the East Bridge station. Already 
the Council had sanctioned £24,000 for this purpose, but an 
additional £14,000 was required. The Committee decided to 
recommend the Council to approve of this expenditure. 


Canada. — HYDRO-ELECTRIO EXTENSIONS IN MANI- 
TOBA.— The Manitoba Provincial Government proposes to expend & 
million dollars on the extension of hydro-electric power mains to 
rural points during this year.— Heuter's Trade Service (Winnipeg). 


Ceylon, — HypRo-ELECTRIO DEVELOPMENTS. — The 
Government of Ceylon has approved the recommendations of Mr. 
J. W. Meares, electrical adviser to the Indian Government, relative 
to the development of the Laxapana-Aberdeen hydro-electrio 
scheme, and has ordered detailed surveys to be made. The scheme 
advocated involves diverting by canals the waters of the Kehelgomu 
Oya and the Maskeli Oya above their junction to a point where an 


‘effective head of approximately 2,000 ft. can be obtained. The 


scheme also involves building storage reservoirs to equalise the flow. 
The consumers of the power would be the hill country, the Colombo 
suburban railways, the towns of Colombo and Kandy, tea and other 
factories, sewage-treatment works, and water-pumping plant for 
city flashing. As there is not at present sufficient demand for the 
full 100,000 h.p. which will become available, it is proposed 
to make an initial development of only 24,000 h. p., leaving 
future extensions to be performed in three additional developments 
as the demand for power increases. When the detailed survey is 
completed, the plans and estimates will be forwarded by the Local 
Government to the consulting engineer in England, who will draw 
up oonditions of contract and call for tenders.— Commerce 
Revorts. 


Chester, —POWER FROM THE RIVER DEE. — The Board of 
Trade has inquired of the Electricity Committee whether the Cor- 
poration has any reasons to advance wby the Board should not now 
ask for the early removal of the curb from the weir on the river 
Dee. Instructions were given for the town clerk to explain that 
the removal of the curb would mean a reduction in the amount of 
electricity generated, aud a consequent reduction in the supplies to 
industries, many of which already were curtailed considerably, and 
that such a reduction could not be made good by the steam station, 
which was already overtaxed, and permission to extend could not 
be obtained, 

FINANOE.—The city accountant has reported on the expecta- 
tions of the Electricity Committee. Last year, he stated, there 
was & net profit of only £164, this year & net profit of £3,873 
was expeoted. There was а probable increase in the charges for 
light and power, although one increase was made last year. He 
was told that an increase was likely by reason of the Committee 
having applied revenue for capital charges, necessitating an over- 
draft at the bank of about £7,000. The present charge of 5d. was 


not high, and the average charge for 82 county boroughs was 7d. 


The tramways had had а bad year on account of the high charges for 
materials, high wages, and the cost of the permanent way. There 
was no balance available for transfer to the reserve fund. 


Continental, —SwrITZ&RLAND.—-T he special correspondent 
at Vevey of the Daily Mail givea some details of the effecta of the 
prolonged drought upon the hydro-electric works and connected 
industries which play such a prominent part in the economic life of 
modern Switzerland. The large station at Muhleberg, near Berne, 
which normally produces about 61,000 h. p., was for a time able to 
supply only 5,000 h.p. The effect of the loss of power upon 
industry was counteracted to & great extent by the existing trade 
depression. 


Dundee, —TEMPORARY SToPPAGE.—AÀn exceptionally low 
tide in the estuary of the river Tay led to an hour's suspension of 
the supply of electricity оп March 23rd. 'The water required at 
the station at Carolina Port is drawn from the river by means of a 
large pipe, the water gaining entrance to the pipe via а screened 
dam. On Wednesday the water receded so far that only a very 
small portion of the screen was submerged, and a quantity of silt 
gathered at the bottom of the screen, with the result that water in 
sufficient quantity could not force & passage ; the condenser vacuum 
was lost, and the turbines stopped running. 


Dutch East Indies.—ELECTRICAL DEVELOPMENTS.— 
There are indications of a great development in the generation and 
use of electricity throughout the Dutch East Indies. Extensive 
investigations are being made into the water power of the various 
rivers with a view to the electrification of the railway and tramway 
systems. Housing and building schemes in all the large towns 


. and seaports in Java and Sumatra call for supplies of electrical 


apparatus of various types.—/teuter’s Trade Service (Bombay). 
Electricity District—NortH-West Мірт,Ахрз.— Тһе 


Electricity Commissioners give notice that the time within which 
objections and representations may be made, and schemes submitted 
ш connection with the above-named district, has been further 
extended from the last day of March until July 30th, 1921. 


Hastings, — PLANT Extensions. — The Town Council 

approved & scheme for extending the electrical p'ant, at an 

estimated coat of £51,429. The extensions have been rendered 
necessary by the great increase in the number of consumers. 


India,—Ponsan DEVRLOPMENTS.— The development of 
schemes for electrical power in the chief centres of the Punjab has 
lately made considerable progress. Lahore and Amritsar are 

у provided with electricity, and arrangements are in train 
for supplying electricity to Rawalpindi, Multan, and Lyallpur.— 
Indian Engineering. 


Isle of Man.—Evectrric Lieut ков Dovaras.—In 
the Legislative Council, on March 8th, the Douglas Corporation 
Electric Light and Power Bill was read a second time, and the 
Committee stage of the Bill postponed in order that several 
amendments suggested by the Postmaster-General, the Manx 
Electric Railway Co., the Douglas Gas Oo., and the original pro- 
пас of the Electric Light Bill might be circulated.—Jsle of Man 
Times, 


Kilrush (Co. Clare).—ELEOrRIC Ілонтіхе. — Тће Urban 
Council has decided to ask Messrs, Glynn, owners of an electrical 
plant with surplus power, to undertake the lighting of the town at 
a price to be fixed. A member stated that the cost would be about 
2 8 or 23,000 —or one-half what an outside company would 
charge. 


Mansfield.— PRICE IN CREASE.— The Town Council has 
decided to increase the charge for electricity to 10d. per unit, as 
from the end of the March quarter. The pre-war charge was 4d. 
per unit. 


Newark.— ELECTRICITY SCHEME.—The Town Council 
determined, at its meeting on March 21at, to proceed, at an esti- 
mated cost of £100,000, with & new scheme of electricity supply. 
Mr. Wordingham had prepared a project for the establishment of a 
1,500-kW plant, with a stand-by plant of similar capacity, it being 
recommended that, in the event of a provisional order being obtained, 
his services should be secured.to carry out the work. An amend- 
ment, which was defeated, was moved in favour of delay and 
further consideration of the matter by the Committee. Alderman 
Patrick urged that the Council should not delay any longer a 
scheme which already had been under discussion for 20 years, and 
that view was generally acquiesced in, tbe chairman of the Com- 
mittee (Alderman Priestley) explaining that it was proposed to deal 
with Newark and the rural district, and if the East Midland 
authority was unable to supply Southwe'l and ¥arnsfield, to include 
those places also, together with others ex route. To ensure a 
reliable supply, the plant should be daplicated, and with 3,000-kW 
capacity available they could produce 4,000,000 units per annum, 
The estimated cost of buildings to house the machinery was 
£55,000, The average cost per unit would work out at 2'29d. 


New Zealand. — ASHBURTON CouNTY ELECTRICAL 
ScHEME.—<An electrical scheme for the County, at an estimated 
cost of £230,000, has been decided upon. The plans provide 
for the distribution of electricity throughout Ashburton County, 
serving an estimated total of 2,500 consumers, from a supply 
at 11,000 volts taken in at two points—Ashburton and 
Methven. The scheme will be entirely self-supporting, the 
estimate allowing a loss of approximately £2,000 upon the first 
year’s operations. It also provides for the purchase by the pro- 
posed Power Board of the plant of the Ashburton Electric Supply 
Co. Arrangements have been mace for the presentation of a 
petition to the Government asking that a power district be created. 
The Pablic Works Department will also be asked to set aside 
700 kW from the sixth set at Lake Coleridge for the use of the 
county.—Reuter’s Trade Service (Melbourne). 


Oldham.—No New Marns.—The Corporation Electricity 
Committee has decided that for the present new supplies shall only 
be given along the routes of existing mains, owing to the pro- 
hibitive cost of new mains. Similar action has been taken at 


Blackpool. 


Salvador.— ELECTRIC Light Company AUTHORISED.— 
The municipality of Santiago de Maria, Department of Usulutan, 
has granted a contract for the establishment of an electric light 
company, which is to furnish light to that city and also to the 
city of Berlin, in the same department. The United States Vice- 
Consul there estimates the populations of the two cities at 10,000 
and 9,000 inhabitants respeotively.— Commerce Reports, 


St. Helens Maximum CHARGES.—On March 22nd 
the St. Helens Corporation Bill was again considered by the 
Local Legislation Committee of the House of Commons. One 
clause of the Bill was to confer upon the Corporation powers to 
increase the maximum charges for electricity, and the borough 
electrical engineer gave evidence in support of this clause. 
Eventually the Committee decided that the clause should be 
altered as the Minister of Transport was the appropriate authority 
to sanction such increases, 


Stoke-on-Trent. LAND For SuB-STATION.—In response 
to an application by the Corporation for parmission to borrow 
£2,467 for the purchase of a site for a new sub-station, the Elec- 
tricity Commissioners have written asking the Corporation to 
apply in the first place for sanction to hold more than five acres 
for electricity purposes, This is being acceded to, 


Tamworth, — РЕОРОВЕР Mars Extensions. — The 
Midland Electric Light and Power Co. has applied for an order to 
lay cables in the parishes of Amington, Bolehall, Glascote, Shut- 
ting ton, aud Wilnecote. 


Torqaay.—AN ALTERNATIVE ScHEME.— Following upon 
the decision of the Town Council to delay further action with 
regard to the erection of the proposed station at Newton Abbot, on 
account of the expens involved, a syndicate has placed before the 
Electricity Committee another scheme which it is claimed will 
prove more advantageous and cheapar in first cost. This syndicate 
is about to engage in the production of oil from the lignite beds 
of tha district, and works are to be erected at Heathfield for this 
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purpose. It is stated that a large amount of surplus power will 
be available, and the syndicate offers to transmit this in bulk to 
the Corporation's present station, or to a station erected for the 
purpose. The cost of the necessary cables will be between 50 and 
TO thousand pounds. The Council is making further investiga- 
tions into the matter. 


United States.—LARdR New York STATION.— Тһе 
Electrical Reriew, of Chicago, states that the United Electric Light 
and Power Co., New York City, has under construction a new 
generating plant known as the Hell Gate station. This station, 
when completed, will be one of the largest generating atations in 
the world, with a rated capacity of 280,000 kW. The foundations, 
water-front improvements, &c., are now well under way, and 
steel erection is about to begin. The plant will be unique in many 
respects. The turbine room will be parallel and adjacent to the 
river, so that it will be possible to eliminate the suction tunnel, 
individual suction pipes being carried through the east foundation 
wall into the screen basins behind the bulkhead line. The boiler 
house will be next to the turbine room, between the electrical 
galleries and the turbine room, and will be separated from the 
electrical galleries by a narrow passage. The initial installation 
of generating equipment will consist of two 35,000 kW 25-cycle, 
three-phase, 11,000-volt General Electric turbo-generators and two 
85,000-kW, 62-cycle, three-phase, 15,200-volt Westinghouse turbo- 
generators, 


Waterford.— ExTENSLONS PosTPONED.—The Corporation 
has decided to postpone consideration of the proposed extension of 
the city electric lighting, pending the receipt of estimates, &c., a2 
to the lighting of the Ferry bank district. 


Watford. — Price Increase. — The Urban District 
Council has increased the charge for electricity supplied through 
slot meters from 654d. to 8d. per unit. 


Woking.—lINouiRY.—4An inquiry was held on March 
22nd relative to the application of the Electric Supply Co., Ltd, 
for power to increase the maximum charge for electricity from 9d. 
to 18. 2d. per unit. The application was opposed by the Urban 
District Council, and it was stated by the company that it was 
intended to charge only 10d. per unit, unless circumstances rendered 
it necessary, but the Council declined to agree t» this. 


York.— ELECTRICITY FOR SEWAGE WorKs.—At а 
meeting of the Flaxton Rural District Council, near York, last 
week, it was decided to authorise the insta!lation of electric power 
at the Strensall sewage works, and an agreement with the York 


Corporation is to be entered into. At present the power is pro- 


vided by oil engines. 


TRAMWAY AND RAILWAY NOTES. 


Aberdeen.—Urrosition To OnDER.— The Caledonian, 
North British, and the Great Northern of Scotland Railway Com- 
panies have lodged a petition of protest against certain clauses in 
the Aberdeen Corporation Provisional Order which seeks, infer 
alia, to obtain powers for the Corporation to construct а railway 
from Market Street to the electricity works. 


Biackpool,—PRoPoskD FARE INCREASE.—The Corpora- 
tion is endeavouring to obtain powers to increase the tramway 
fares. The profits on the undertaking have dropped from £30,000 
a few years ago, to barely 25,000. 


Continental, — Franxcr.— The work of electrifying 
oertain French railroads, which started in 1920, has made rspid 
progress. The Midi Co. has 150 km. of double-track electrio line 
in operation, and the work of electrifying 3,000 km. in addition is 
actually in progress. The reconstruction of two hydro-electric 
plants, which will furnish 150,000 h.p. each to this road, is nearly 
completed, The road has placed orders for 50 new electric loco- 
motives of the type used by the Chicago, Milwaukee, and St. Paul 
Railway. Two other French railroads have undertaken the elec- 
trification of sections of their lines—the Orléans, which is elec- 
trifying 3,000 km., and the P. L. M., which is electrifying the 
same extent of track. The power for the Orléans road will be 
furnished by the waterfalls of the Upper Dordogne, and that for 
the " P.L M.“ by the falla of the French Alpe. The cost of elcc- 
trifying these railroada will be in the neighbourhood of 
5,000,000,000 fr. The saving in coal will exceed 3,220,000 tons 
per annum, which, suppdsing the price of coal per ton to be above 
or equal to 100 fr., will, at the current rate at which money may 
be borrowed in France for such work, more than pay the interest 
on electrification bonds issued.— Electrical World, 

Paris Municipal Council has decided that women tramoar con- 
ductors are to go, though au endeavour will be made to fiod 
employment in the depots for such of them as wish to remain in 
the tramway service.—/he Times, 


Exeter.— PROPOSED SALE or UNpERTAKING.—In view of 
heavy losses incurred bv the Corporation tramway undertaking, 
the City Council, at a meeting оз March 22nd, discussed future 
proposals. It was suggested that the service should be greatly 
restricted. or that the tramways should be given up, or that the 
whole business should be sold to a company. The decision is to be 
made at a later meeting. Provision is made in the coming year for 


an estimated loss of £4,000. The Tramway Committee attributes 
the position to advances in wages and the high cost of materials, 
It was atated that the tramway staff was discontented. Pending a 
final determination as to the future of the tramways, approval has 


been given by the Council to the sale of surplus stores, amounting 
to £1,320. 


Keighley —INcREASED CHARGE FOR PowsrR. — The 
Electricity Committee has recommend that the price of electricity 
supplied to the tramway department be increased to a fiat rate of 
1°75d. per unit, The present charge is 1:50. per unit for the first 
250,000 units, and Id. per unit above this amount. The increased 
charge, it is recommended, should be placed in force upon April lat, 
and retained for a period of one year. 


London.— EXTENSION: OF SUBURBAN SERVIORB.— The 
London Oounty Council has completed the track on Eltham 
Road, Lee, and in a few days’ time will extend service 46— 
Southwark Bridge and Eltham—to Beresford Square, Woolwich. 
This will afford at least three advantages :—A through route from 
Beresford Square to Lewisham, a quicker route from Shooter's Hill 
to Lewisham (by avoiding the journey ria Woolwich Road), an 
alternative route, for the major part rural, from Bereford Square 
to Forest Hill, Catford or Beckenham Lane by a change at Lewisham 
Obelisk. The new tramway will serve the housing estate of the 
Woolwich Borough Counoil as well ав the older portion of Eltham, 
where some property has been pulled down and the road widened. 
— Kentish Mercury. | | 

TRAIN MISHAP.—On March 28th, as train left the Farringdon 
Street Station of the Metropolitan Railway, a sudden access of 
sp2ed caused some couplings in the middle of the train to break. 
The rear carriages remained in the station, and the front portion 
of the train proceeded some distance before it could be stopped. 
The passengers were transferred to other coaches, | 


-Leyton.—Prorosat то L. C. C.—In the hope of turning 
losses into profits, the Leyton (Essex) Council is asking the 
London County Council to take over its tramway system under a 
partnership scheme for 10 years,— Daily Mail, | 


1 Liverpoel,—REPoRT on AcorpENT.—Major A. Mount, 
R.E., has presented a report to the Ministry of Transport upon an 
accident which occurred at the James Street Station on the Liver- 
pool Overhead Railway, on January 25th. Two electric trains 
were involved; one was standing at a platform when tHe other 
ran into its rear, causing shock and minor injuries to about 
37 parsons. The inspector states that this was a simple, but 
serious, case of misunderstanding and slack working under normal 
conditions, and he is satisfied that the signals and block instru- 
ments corcerned were in working order. It appears that a ticket 
collector, who was responsible for the block instruments, dieplayed 
a green light, stating that he took the starting signal to be off.“ 
After the train had proceeded, he diacovered that the Jamcs Street 
section was blocked. He tried to rectify his mistake by telephone, 
but the collision occurred almost immediately. The driver of the 
second train said that he noticed both the collector's green light 
and also that the starting signal was at danger.“ He took the 
collector's aignal to mean that the fixed signal was out of order, 
and во proceeded. This was againat a definite rule on the subject 
of defective signals, and Major Mount, therefore, lays the blame 
equally on the collector and the driver. It is recommended that 
the practice of hand-signalling all non-stop trains should be 
discontinued, as it is misleading. The inspector also recommends 
the abolition of cut-out switches in cabs, and the installation of 
louder bells on the block telephones. 


Railway Fusion.—L. & N. W. & Lancs. & Yorks. Cox- 
PANIES.—A provisional agreement haa recently been entered into 
for the acquisition of the Lancashire and Yorkshire Railway Co. 
by the London and North-Western Railway Co. The London and 
North-Western” title will oover both systems, which will be 
governed by one board of directors. The L. & N. W. Co.'s mileage 
is 2,338, and the L. & Y. Co. operates 2,262 miles of line. 


Wolverhampton.— PROGRESS or Works.—The work of 
transferring the tramways from the Loraine to the overheid 
system is being pushed forward. On March 26th the Dudley Road 
route was completed, and a direct service from Wolverhampton to 
Dudley thus established. х 


TELEGRAPH AND TELEPHONE NOTES. 


Ireland.—TELEPHONE SERvicE.—On the morning of 
Easter Monday Sinn Feiners raided a number of telephone 
exchanges in County Dublin, including those at Kingstown, 
Foxrock, Blackrock, and Dalkey, dismantling or carrying off all 
the instruments, At some places the complete awitchboards were 
removed, and at Kingstown even the generator was removed. 


Trans-Atlantlc Amateur Wireless — Telegraphy. — 
RESULT or TEsTs.—The Wireless World of March 19th reports 
the result of the competition which took place on February Lud. 
ith and 6th. No competitor sucoeeded in receiving the test signals 
fiom the United States, but a prizs offered by Mesars. Burnham 
and Co. for the be, t description of the apparatus used, was won by 
Mr. W. R. Wade, of Clifton, Bristol, 
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United States.—A WIRELESS REOORD.— The world's 
long-distance record was broken by the U.S. Navy, on March 
8th, by the sending of messages within three minutes from Gavite, 
Philippine Islands, to Washington, a distance of 10,000 miles. The 
Gavite station sent test messages 7,000 miles to the Goat Island 
station ; the message was then forwarded to San D'ego, and thence 
to Washington. Naval officials are said to attach considerable 
importance to the recurd, because it indicates the possibility of 
abolishing the present system of sending messages by cable ria 
Midway Islands, Guam, and Honolulu. It was also said that a new 
automatic control, which was used in making the record, eliminated 
all handling of messages between originating and receiving points. 
This would give American warships direct communication with 
Washington from any point within 3,000 miles of a shore station. 
Reuter: Trade S:rvice (San Francisco), 


West Indles.—CanL& SERvicE.— 7e Times reporta 

that in the House of Commons on March 218, Mr. Baldwin moved: 
—" That the agreement, dated March 16th, 1921, between His 
Majesty's Government and the West India and Panama Тастар 
Co., Ltd, supplemental to the Agreement, dated August 10th, 
1914, entered into between His Majesty's Government, the Govern- 
ment of the Dominion of Canada, the Crown Agents for the 
Colonies, and the West India and Panama Telegraph Co., Ltd. 
(Н.О. 447, of 1914), be approved." Mr. Pike Pease, Assistant 
Postmaster-General, in reply to questions, said that the com- 
pany was actually in a very bad way at the present moment, and 
its increased expenses had more than absorbed the increaced 
revenue. The need for the whole of the State subsidy was greater 
than it was in 1914. The company had been obliged to sell prasti- 
cally all its investments, and if the refundments due under Clause 
14 of the Agreement were insisted upon it would probably have to 
cease working almost at once. The whole question of the West 
Indian telegraph communication was being fully considered by а 
sub-committee of the Imperial Communications Committee, and it 
would not be possible at present to bring into operation ап alter- 
native service, whether cable or wireless. Therefore it was 
absolutely neseasary to take the course which they had pursued. 
The Canadian Government had paid its portion of the subsidy up 
to Dacember 31st last, and he hoped that it might be possible to 
arrange with it to take the same course which the Governm зоб was 
asking the Houte to puraue, Lieut.-Col. Amery, Under-Secretary 
for the Colonies, in answer to Mr. Hurd, said that the West Indies 
hoped to secure a direct cable service through Bermuda, bat he 
did not think it poasible to get such a service within the next year 
or two. The motion was agreed to. 
. A White Paper was issued on March 21st containing a copy of 
the agreement under which His Majesty's Government is entitled 
to & refund of part of the subsidy paid for the year ended 
September 30th, 1919, Having rezard to the importanca of main- 
taining the service, the present agreement provides for a modifica- 
tion of Clause 14, ав a result of which, in any year as from and 
after the fourth anniversary of the date on which the original 
agreement came into force, the provision for the refund of 
subsidy to the Imperial Government, in the contingency stated, is 
cancelled. 


Wireless Telephony.—Licursuir’s InsTaLLATION.— 
The first installation of wireless telephony for commercial 
purposes in the United Kingdom was inaugurated at Liverpool on 
March 21st, says The Times, between the head offices of the 
Mersey Docks and Harbour Board and the Mersey bar lightship, 
12 miles away. The other two lightships guarding the Mers y 
entrance are connected with the shore by telegraph cables, but that 
is impractioable in the case of the bar lightship owing to the heavy 
currents. The apparatus is the Marconi Co.'s portab'e set of 
100-W power with a 35 miles range. The wave length used is 
400 metres, to minimise the possibility of interference with other 
Wireless stations. The apparatus is worked by the ordinary crew 
of the lightship and the Dock Board's shore staff, and will ba used 
for communicating with ships, and for life saving purposes, as 
well as to enable Do^k Board officials to speak with the lightship. 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph indicates 
the issue of the ELECTRICAL REVIEW in which the " Official 
Notice" appeared.) 


OPEN. 
Àustralla,—M kgLBoURNE.—April 27th. Victorian Rail- 


way Oommissioners, Spencer Street. Oaustic soda primary cells, 
complete (Contract No. 33 914).“ 
„Mey 2nd. Victorian Railway Commissioners, Twelve miles of 
015 aq. in. two-core, lead-sheathed, wire-armoured, 2,200-V cable.“ 
„June 22nd. Victorian Railway Commissioners, One electrio 
lifting magnet (capacity 3 ton), one 440-V motor generator. 

June 29th. Supply of l-ton platform type industrial storage 


гу trucks, also battery charging equipment.—Reuter's Trade 
(Melbourne), Tum 


- Belfast.—April 25th. Electricity Department. Ер. 
and l.p. awitchgear, (March 18th.) 


Belgium. — April 6th. The Société Nationale des 
Chemins de Fer Vicinaux, 14, Rue de la Science, Brussels. Laying 
of the underground armoured cables required in connection with 
the supply of electricity to the railways in the Louvain section. 
Particulars can be obtained for 3 francs from the Services Electriques, 
48, R ze Montoyer, Brussels. s 

April llth. The municipal authorities of Schaerbeek, Brussels. 
Supply of a quantity of electric cable. Particulars oan be obtained 
from the Service d'Electricité, Hotel Communale, Schaerbeek. ` 

April 25th. Deputation Permanente du Limburg. For the 
establishment of an electricity supply in the Ganok-Hasselt-St. 
Trond district. Copies of the specification and plans can be 
obtained on application to 99, Rue des Flamands, Louvain, while 
tendera, on special forms, are to be sent by registered post to 
Ls Gouverneur de la Province de Limburg, Hasselt, Belgium. 


Bridgend.—April 12th. Urban District Council. Elec- 
tricity Department. One 400-kW triple expansion steam engine, 
direct-coupled to an alternator. (See this issue.) 


Canary Islands.—April 7th. The Cabildo Insular de 
Teneriffe, at Teneriffa, Canary Islands. For the establishment of a 
telephone service between Santa Cruz de Teneriffe and Guimar. 


Cardiff.—April 11th. Welsh National Memorial Asso- 
ciation. Electric lighting p'ant for the Glan Ely Sanatorium. 
Two 20 kW internal-combustion engine-driven generator seta, 
battery charging booster, switchboard, and battery of accumulators, 
(March 25th.) 


East Ham.— April 2nd. Electricity Department. L. p. 
paper - insulated, lead-covered, armoured  concentrio cable, with 


necessary joint boxes, &o.; also two с.і. lighting feeder pillars. 
(March 18th.) 


Frauce.— April 5th. The French State Railway authori- 
ties, 43, Rue de Rome, Paris. Supply of four 8. ton electric travelling 
cranes for the new railway workshops at Sotteville-Quatre-Mares, 
Rens. Particulars may be obtained from the Sarvices Electriques 
(Ist Division) at the above address. | | 


Glasgow.—April 2nd. Corporation Electricity Depart- 
ment. Works required in connection with erection of sub - station 
in Buchanan Street. Corporation Electrical Engineer. 


Holmfirth.— April 8th. Urban District Council. Elec- 
tricity Department,  Ereotioy of additional overhead maine 
(approximately four miles). (See this issue.) 


Jugo-Slavia.—May 1st. The Serb, Croat, and Slovene 
Ministry of Publio Works. Erection of a power-ttation, main 
conductors and transforming stations in connection with an 
electrical scheme at Kostolac for the supply of energy to Belgrade, 
Semlin, &c.* | 

The Commercial Secretary to H.M. Legation at Belgrade reporta 
that a prominent business man and proprietor of flour mills in 
Serbia is contemplating the instal'ation of a complete electric 
lighting and power station, and is asking for tenders for the 
necessary plant, which includes one steam engine of 150-h.p., 
generators, &c., for power for 4,00 to 5,000 lamps (about 90-kW), 
and overhead cables and conductors for 60 kilometres of circuita 
(to provide lighting for about 1,400 houses). The nameand address 
of the inquirer may be obtained by Unitcd Kingdom firms 
interested, on application to the Department of Overseas Trade in 
London. 


London.—H.M. Office of Works. April 12th. Supply 
of electrical labour-in-daywork in the Leeds district. (March 18th.) 
L.C.C. April 18th. 5,500 tons of standard steel girder tram- 
way track rails, lipless track rails and renewable guard rails 
M fastenings. Chief Engineer, County Hall, Spring Gardens, 
W. 1. | 


New Zealand.—April 19th. Public Works Department. 
Н.М. Trade Commissioner haa forwarded particulars of а call for 
tenders for 6 000 pin insulators, suitable for а line operating at 
66,000 volts between phases. Tenders (accompanied by deposit of 
£100) to the Secretary, Public Works Tenders Board, Government 
Buüdings, Wellington. Specifications may be seen at the Depart- 
ment of Overseas Trade, 35, Old Quzen Street (Room 59), West- 
minster, S. W. I. 


South Africa. —PRETORIA.— May 10th. Municipality. 
Switchgear. Tenders, marked Electric Light and Power Depart- 
ment, 1920 Extensions, Contract No. 5," to Deputy Town Clerk, 
Municipal Offices, Pretoria, on May 10th. Deposit, five guinens. 
Further particulars may be obtained from the general manager of 
the Electric Lizht and Power Department, or from the consulting 
enginear, Mr. О. M. Clark, 40-42, Meischkel's Buildings, Johan- 
nesburg. | . 

JOHANNESBURG. — June 2204. South African Railways and 
Harbours.  Etectrifioation of Capstown and Simonstown and 
Durban-Maritzburg lines: Overhead equipment of permanent way 
and overhead transmission line, switchgear and sccessories, and 
trackbonds. (See this issue.) 


A оору of the apecification, &., сап be consulted at the Depart - 
ment of Overseas Trade, 35, Old Queen Street, S. W. I. 
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CLOSED., 
Australia, —N kw Ѕоотн WaLes.—P.M.G.’s Department. 


Accepted 
One additional Primary. line switch unit for automatic exchange, Balmain, 
£861. —Automatiz Telephones (Aust.), Ltd. 
Automatic switchboard material, £150. —Automatic Telephones (Aust.), Ltd, 


Victorian Railways Department. Accepted :— 

Impregnating plant, spare parta and humidity gauge, for impregnating 
electrica: apparatus witn insulating varnishes aud solid compounds, 
£ 1,46) each.—Gibson Battle (Melbourne), Pty., Ltd. 

400-k W t "ansformer, £983.—QGenera! Trading Co. — Tenders. 


Government Contracts. — The following Government 
contracts were placed during February, 1921 : — 


ADMIRALTY : CONTRACT AND PURCHASE DEPARTMENT. 


am telephone exchange equipment.—Rcelay Automatic Telephone 
Co., I. td. 
Electrically -operated j ib crane.— Armstrong & Main, Ltd. 
Electrical condenser, -W. A. Hole. 
Electric lighting, &c.—G. E. Taylor & Co., Ltd. 
Electric ſans. General Electric Co., Ltd. 
War OFFICE. 
Distributing boards. — General Electric Co., Lid.; W. Sanders & Co. 
Bridge meggers.—Evershed & Vignoles, Ltd. 
Electric cells, —Fuller's United Electric Co., I.td.; Siemens Bros. & Co., 
Lid. 
Ai. MINISTRY. 
Electric wiring. Т. Clarke & Co. 
Magnetos.—British Thomson-Houston Co., Ltd. 
Magneto spares.—North & Sons. 


Post Orricr. 

Protective apparatus,—BDritish L.M. Ericsson Manufacturing Co., Ltd. 

Telephone apparatus. — British L.M. Ericsson Manufacturing Co., Ltd.; 
Phoenix iclephone & Electric Works, Ltd.; Siemens Bros. & Co., Lid. 

Terminal blocks. — General Electric Co., Ltd.; Phoenix Telephone & Elec- 
tric Works, Ltd. 

Telegraph and telephone cable.—British Insulated & Helsby Cables, Ltd.; 
Glover & Co.; Siemens Bros. & Co., Ltd.; Western Electric Co., Ltd. 

Cords for telephones.—London Electric Wire Co. & Smiths, Ltd.; Phoenix 
Telephone & Electric Works, Ltd. 

Cable drums.—Macintosh Cable Co., Ltd. 

Ducts. —-Exors. of the late H. R. Mansfield; Sharp, Jones & Co. 

Laying conduits.—Birmingham-Worcester (Section 11) and Birmingham- 
Worcester and Droitwich (Section II): E. E. Jeavons & Co., Ltd. 
Canterbury-Ramsgate-Margate, Colchester-Ipswich (Sections I and Il), 
Hampstead (Belsize Park) and Purley-New Oxted (Section II): O. € 
Summers. Ealing (Castlebar) and = London-Bristol-Newport (S.-W. 
Section 5): Whittaker Ellis. London-Dorking (Section 1): J. Mow- 
lem & Co., Ltd. London-Uxbridge-High Wycombe (Hyde Park, &c.): 
G. J. Anderson. — Newcastle-Durham (Section la): W. Turner (Ard- 
wick), Ltd. Portsmouth-Ryde: H. Linington. St. Pancras: A. 
Thomson & Co. Wembley (N. & N. W.) area: J. A. Ewart, Ltd. 
Widnes-Runcorn ; Hodge Bros. (Contractors), Ltd. 

Manufacture, supply, drawing-in, and jointing cable.—Chester-Ha warden : 
British Insulated & Helsby Cables, Ltd. Derby-Sheffield and Shefficld- 
Leeds: Western Electric Co., Ltd. 

Distribution cable plugs.—British Insulated & Helsby Cables Ltd. 

Insulator rings.—Avon India-Rubber Co., Ltd. 

Solder.—British Insulated & Helsby Cables Ltd.; E. Cowles. 

Telephone exchange cquipment.—Cambridge: Western Electric Co., Ltd. 

Wallboards.—Thornton-Pickard Manufacturing Co., Ltd. 

Bronze wire.—T. Bolton & Sons, Ltd.; British Insulated & Helsby Cables, 
Ltd.; Shropshire Iron Co., Ltd.; F. Smith & Co., incorporated in the 
London Electric Wire Co. & Smiths, Ltd. 

Copper binding wire.—F. Smith & Co., incorporated in the London Elec- 
tric Wire Co. & Smiths, Ltd. 

Enamelled and silk covered and copper wire. — Phaenix Telephone and 
Electric Works, Ltd. 

Tinned copper wire.—Richard Johnson & Nephew, Ltd. 


Hicn COMMISSIONER FOR INDIA. 

Cable.—British Insulated & Helsby Cables, Ltd.; W. T. Glover & Co, 
Ltd.; Pirelli General Cable Works, Ltd.; Siemens Bros. & Co., Ltd.; 
F. Smith & Co. (incorporated in the London Electric Wire Co. & 
Smiths, Ltd.); Union Cable Co., Ltd.; Western Electric Co., Ltd. 

Inert cells.—Fuller's United Electric Works, Ltd. 

Crucibles.—Morgan Crucible Co., Ltd. 

Insulator cups.--T. De la Rue & Co., Ltd. 

Generating sets.— Lancs. Dynamo & Motor Co., Ltd. 

Electric Jamps.—General Electric Co., Ltd. 

Meters.—Ferranti, Ltd. 

Electric motors.—Lancs. Dynamo & Motor Co.. Ltd.; Veritys, Ltd. 

Stator, &c.—British Thomson-Houston Co., Ltd. 

Switchboard.— Erskine Heap & Co., Ltd. 

Telephone apparatus. Automatic Telephone Manufacturing Co., Ltd. 

Electric wire. - Derby & Co., Ltd. 

Galvanised wire.—R. Johnson & Nephew, Ltd.; Rylands Bros., Ltd. 

Iron wire.—Dorman, Long & Co., Ltd. 

Steel wire. — Sbropshire Iron Co., Ltd.; Siemens Bros. & Co., Ltd.; White- 
cross Co., Ltd. 

Crown AGENTS FOR THE COLONIES. 

Alternator and condensing plant.—C. A. Parsons & Co., Ltd. 

Battery.—Tudor Accumulator Co., Ltd. 

Cable. —Western Electric Co., Ltd.; W. T. Glover & Co., Ltd. 

Cablrs.—Callender’s Cable & Construction Co., Ltd.; W. T. Henley's 
Telegraph Works Co., Ltd. 

Ceiling fans.—Genera! Electric Co., Ltd. 

G.I. wirc.--Rylands Bros., Lid. 

Insulator cups.—Bullers, Ltd. 

Pole distribution boxes.—British Insulated & Helsby Cables, Ltd. 

Porcelain grids, &e.--Chloride Electrical Storage Co., Ltd.; Telegraph 
Iron Works; Bullers, Ltd. 

Telegraph line material. Siemens Bros, & Co., Ltd.: Bullers, Ltd. 

Telephone, &c.—British L.M. Ericsson. Manufacturing Co., Ltd. 

Wire.—R. Johnson & Nephew, I. td. 

Bronze and copper wire.—T. Bolton & Sons, Ltd. 


Н.М. Orrick oF Wokks. 


Fngineering services, Roval Mint switchboard: Drake & Gorham, Ltd. 

Miscellaneous cable.— Enfield. Ediswan Cable Works, Ltd. 

Electric cable and wire.—General Electric Co., Ltd.; H. W. Smith & Co. 
(1990), Ltd.; Hackbridge Cable Co. 


Lurgan.— Urban District Council. Accepted: — 
Cables for the electricity scheme, £8,156.— Enfield Edis wan Co., Ltd. 


New Zealand.—AUcKLAND.—The City Council has 
accepted the following principal tenders for the extension of the 
city's electricity system : — 

Generator plant, £94,C00.— British General Electric Co. 


Remainder of machinery, 477.000. British Thomson-Houston Co. 
Boilers, 581, 000. -Babcock & Wilcox, Ltd. 


— lteuter's Trade Service (Melbourne), 
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FORTHCOMING EVENTS, 


Junior Institution of —Friday, April 1st. At B9, Victoria 8t 
NE At 7.80 p.m. Paper on Pneumatic Conveyors,” by Mr. M. 
ennings. 


Friday, April 8th. At the Caxton Hall. At 8 p.m. Questions and 
general discussion. 

Institution of Production Engineers.—Saturday, April 20d. At 2 and 4, 
Tudor Street, Е.С. At 6 p.m. General meeting to approve articles of 
association and by-laws. 

Society of E eers (Incorp.) —Monday, April 4th. At Burlington House 
Piccadilly, W. At 5.30 p.m. Ordinary meeting. ES i 

Manchester Wireless Society. — Tuesday, April 5th. At the Albert Hall, 
Albion Hotel. At 7.50 p.m. Paper on The History of the Telephone," 
by Mr, A. Marr. 

Paisley Association of Electrical Engineers.—Wednesday, April 6th. At 
the Y.M.C.A., 95, High Street. At7.W p.m. Annual business meeting. 


Faraday Society—Joint Meeting with the Iestitution of Mechanical 
Engineers, and other Institutions.—Wednesday, April 6th. At the 
Institution of Mechanical Engineers. At 2.30, 5, and 8 p.m. Discussion 
on The Failure of Metals under Internal or Prolonged 8tregs."' 


Royal Society of Arts.—Wednesday, April 6th. At John Street, Adelphi, 
W. C. Atë рт. Paper on The Octophone,” by Mr. А. Barr. 


Chemical Society.— Thursday, April 7th. At Burlington House, Piccadilly. 

AtBp.m. Lecture by Dr. F. W. Aston. á 

Institation of Electrical Engineers.—Thursday, April 7th. At the Institu. 
tion of Civil Engineers, Great George Street, B. W. At 6 p.m. Paper оп 
“Bome Recent Developments in Steam Turbine Practioe," by Mr, К. 
Baumann. 

Western Centre. — шо. April 4th. At the Public Library, 
Swansea. At6 p.m. Paper on The Commercial Application of Variable 
Speed Motors,“ by Dr. S. Parker Smith. 

North-Western Centre. — Wednesday, April 6th. At the College of 
Technology, Manchester. At 7.30 p.m. Lecture on " Developments in 
Wireless Telegraphy and Telephony,” by Prof. E. W. Marchant. 


, Soutb-Midland Centre. — Wednesday, April 6th. At the Univer- 
. Bity, Birmingham. Ordinary meeting. 


of London.—Friday, April 8th. At the Imperial College 


Socie 
of Science, South Kensington, 8.W. At 5 p.m. Ordinary scientific 


meeting. " 
Edinburgh Society.—Friday, April 8th. At tbe Philosophical 
Institute. At 8 p.m. Electrical questions and answers. " 


Salford Technical and Engineering Society.—Saturday, April 9th. At 
the Royal Technical College. At 7 p.m. Paper оп “ Cerrect Lubrication," 
by Mr. А. B. Smith. 


NOTES. 


Bogus Electricity Inspectors.—The Manchester Guardian 
warns ita readers that recently many instances have occurred in 
Manchester of men calling at houses and representing themselves 
to be employés of the Corporation Electricity Department, obviously 
with the intention of theft. The genuine inspectors are always in 
uniform, and bear a written authority, the exhibition of which 
should be demanded. 


Educational.—BiBwxrNGHAM UNIVERSITY.—The Council 
of the Birmingham University is taking steps to bring members of 
the staple trades of Birmingham and the Midlands into closer 
relationship with the University by making them acquainted with 
the opportunities for training of students at the new buildings at 
Edgbaston. Last Thursday the leading members of the iron and 
steel trades paid a visit, and they were conducted over the 
technical departments by Prof. T. Turner. Considerable interest 
was shown in the electrical engineering, mechanical engineering, 
and metallurgical departmenta. 


Radium for Paris.—The Municipality of Paris has 


voted a sum of £100,000 for the purchase of 2 grammes of radium 
for use in public hospitals, 


E. T. B. I. Concert.—A smoking concert has been organised 
by the Manchester and District Local Advisory Committee of the 
Electrica! Trades Benevolent Inetitution, which will take place at 
the Albion Hotel, Piccadilly, Manchester, this evening. 


The Batti-Wallahs’ Society.—The annual general 
meeting was held at the Holborn Restaurant on the 21st ult., follow- 
ing the luncheon that this lively Association holds monthly. Among 
the guests was Mr. Beresford (“Tendency Beresford”), President 
of the American Institute of Electrical Engineers, and а compli- 
mentary reference to his presence brought from him а capital 
little speech in reply. 

The retiring President, Mr. W. Wyld, was in the chair until such 
time as he gracefully handed it over to the newly-elected President, 
Mr. W. F. Ireland. 

The hon. secretary, Mr. F. Pooley, reported sound progress in 
1920, both in numbers and in finance, and the meeting registered а 
resolve to make the Society still more comprehensive in 1921. Mr. 
Pooley was presented with a most handsome silver bowl, which 
was inscribed as a small tribute of esteem and gratitude for his 
long and splendid services to the Society. 

The following is the list of officers elected at the meeting :— 
President: W. F. Ireland. Vice-Presidents : E. Barralet, C. Newton 
Russell, E. P. Barfield, R. W. Hughman, Committee : A. W. Blake, 
Н. Foulds, L. S. Richardson. J. P. Maginnis, A. F. Harmer, M. В. 


Gardener. Hon. Ses. and Treasurer: F, Pooley, Hon. Entertain- 
ment Secretary: A. J. Greenly. 


Educational Kinemas.— When the Lycées of Paris 
obtain the kinema sets, which the Minister of Education intends 


shortly to distribute, they will be applied, in the first instance, says | 


the Daily Muil, to the teaching of natural history. 
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Football.— In a football match at Wigan, between the 
employés of the Southport Corporation Electrio Tramway and the 
Wigan Corporation Electric Tramway employés, the latter were the 
victors by 2 to 1. 


Service Notes. — Capt. E. B. Hunter, A. M. I. E. E., from 
the London Electrical Engineers, has been gazetted a major ia the 
Territorial Reserve of Officers, from March 23rd last. Lieat. R. G. 
Burton, from the London Electrical Engineers, has been similarly 
appointed to the Territorial Reserve of Officers. Lieut. R. d. Smith, 
who was in the Territorial Reserve of Officers for some time, has 
been re-appointed to the Lancashire Fortress Engineers, Territorial 


:Foroe (Electric Lights Company). Recruiting for the electrical 


departments of the Navy and Army is very good just now, and a 
good type of men is being obtained for both Services. 

It is officially announced that the Admiralty Experimental 
Station at Shandon, Dambartonshire, set up during the war for 
scientific, experimental, and res arch work, was to be completely 
closed down by March 31st. On this date the appointment of 


Senior Naval Officer, Shandon, held since June, 1919, by Capt. 
George L. Massey, who in the war was Assistant Director of Para- 


vanes, was to be terminated. The naval part of the Shandon bage has 


deen known as H.M.S. Crescent III, the Crescent being the depot 
.: ship at Rosyth for the Scottish Command, and this unit was also 


to be paid off on March 31st, says Zhe Times, Research work for the 


Navy will in future be chiefly carried on at the Naval Research 
. Institute at Teddington, which, it is hoped, will be complete by 


the end of the present financial year. The reason for the abandon- 
ment of Shandon was on account of its distance from the open sea 
and from the experimental schools at the ports, the various 
scientific inatitutions, and the Admiralty. 


The Consumption of Electricity by Domestic Appliances. 
—The following figures indicate the value of a steady propaganda 
in favour of the subsidiary uses of electricity in the home. As 


most of the appliances named use electricity at lighting rates, wo 


have assumed a price of 6d. per unit :— 


Watts Use, hours Units, 
capacity. per annum. per annum, 

100 fans ies ssi ard 100 100 10 0 
100 irons ... г "t 800 150 4,500 
100 table hot-plates... 200 100 2,000 
100 kettles ... we € 500 100 5,000 
100 water or milk-heaters ... 250 60 1,250 
100 toasters... jae 808 200 60 1200 
100 vacuum cleaners ТЯ 250 300 ‚ 7,500 
100 washing machines ... 250 150 3 750 
800 pieces. 26 200 


26 200 units at 6d, = £655 per annum. 


If the peak load is not increased by the use of these devices, the 
cost of the energy is only that ascribed to " running costs,” so that 
the balk of the revenue is net profit. 


Appointments Vacant.—Tramway overhead linesmen 
(788. 8d.), for the Borough of Wigan Tramways Department; shift 
engineer, for the Rawtenstall Corporation Electricity Department. 
See our advertisement pazes to-day. 


A Municipal Exhlbltlon.— To educate the public up to 
the advantages conferred by the uee of electricity should be one 
of the firat considerations of a municipality owning an electricity 
undertaking. We are pleased to see that Aylesbury set an 
excellent example in this direction by the organisation of an 
electrical exhibition, last week. The show, which was formally 
opened by the Mayor, Alderman James Robinson, on March 2let, 
was arranged by the borough electrical engineer (Mr. W. A. Turn- 
bull) and his staff, and their efforts were amply rewarded by the 
keen interest shown by the visitors. The exhibition covered both 
domestic and agricultural appliances, and these were shown in 
working. The best way of all was chosen for the display of the 
domestic side of the show i. e., by arranging the exhibits in their 
correct surroundings, in a bedroom, drawing room, dining room, 
and kitchen. Each room presented an example of correct and 
Local firms carried out the decora- 
tion and furnishing. Among the devices which appeared were 
“Carola” heating pads in the bedroom, a Lightning oven in the 
kitchen, and Aqua " and Stanton water-heaters supplying hot 
water to a bath. The Western Electric Co., Ltd., waa very much 
to tha fore, ita stand bearing examples of many of its appliances, 
including a washing machine, a dish washer, a sewing machine, 
and vacuum cleaners, The stand was illuminated by means of 
flood lighting. Mr. Gowan, an enterprising Iccal contractor, was 
responsible for a most imposing display in the centre of the ball. 
Assiated by demonstrators. Mr. Gowan showed washing machines, 
cookers, and smaller apparatrs under working conditions. A 
number of lighting seta were exbibited by various firms, these 
including "Lalley Light," Austin,“ and Aster sets. The 
Jackson Electric Stove Co. had an excellent range of its products, 
and cooking was carried on continuously. 

Upon the agricultural side were gravel crushers, fodder slicers, 
milk separators, and centrifugal pumps, automatically controlled, 
the principal manufacturers represented being Mesers. Brown and 
Sons, of Leighton Buzzard. A 24-ton electric vehicle, built by Messrs. 

omes, Sims & Jefferies, Ltd., was driven round the district by 
Messrs. Messey & Oo., Ltd, to advertise the exhibition. Other 
exhibitors included the General Electric Co., Ltd., the Hot Point 
Co., the Bastian Co., the British Electric Transformer Co., Ltd., &c. 


The latest aid to publicity—the kinematograph—was made full 
use of, both the Western Electric Co. and the Hoover Suction 
Oleaner Co. loaning films for the purpose. 

Many useful lectures were given to appreciative audiences, 
among the speakers being Mr. J. W. Beauchamp, of the British 
Electrical Development Association ; Mr. Napier Prentice, of Felix- 
stowo; Mr. Borlase Matthews, A. M. I. C. E., and Mr. W. T. Kerr, 
borough electrical engineer, Hereford, who lectured on the appli- 
cations of electricity to agriculture, Mr. W. A. Turnbull also 
lectured, and Mr. Ll. B. Atkinson, President I. E. E., was present on 
March 24th. 

It is to be hoped that the exhibition will be followed by a 
tremendous rush тог electricity and electrical appliances. Much of 
the success was due to Mrs. W. A. Turnbull, who rendered valuable 
assistance in demonstrating for and instructing lady visitors. 

After the close of the show the staff was entertained to supper 
by Mr. Turnbull, when they were thanked for their good work. 


The Metric System in Japan.— The Director of the 
International Bureau of Weighta and Measures has informed the 
Academy of Sciences that the Japanese Parliament has passed an 
Act for the compulsory adoption of the metrio system. 


Electrical Appreatices.—In reply to an advertisement 
for three apprentices at Burnley electricity works, the Corporation 
has received 100 applications. 


Empire Naval Policy.— The Memorandum supplementing 
Lora Lee's statement reviewing the history of the past year 
states, says the Limes, that it is hoped that the Naval Research 
Institution at 'leddington. close to the National Physical 
Laboratory will be complete by the end ot the present tinancial 
year. lteierring to " the very economical arrangements made 
with regard to optical research and experiment, the memor- 
andum sa4y8:—" 1t was arranged earlier in the year that the 
requirements of the fighting services could best be met by co- 
operation, and it has been decided that the Admiralty shall 
maintain an Optical Section at the Naval Research Institution 
which shall curry out research and experiment tor both the 
Navy and Army. Until the Admiralty building at l'eddington 
is complete the Optical Section will be housed ру the National 
Physical Laboratory. In а somewhat similar way it has been 
possible to centralise research work in gyroscopes, it having 
been decided to continue such research work at the Royal Naval 
College, Greenwich.“ 

A Division of the Naval Staff has been made responsible for 
formulating proposals for the commercial application of 
scientific devices, originally developed for naval purposes, 
which may be suitable for commercial application. The Admir- 
alty proposes to lay a leader cable in a position where its com- 
mercial application can be fully demonstrated, in order that the 
Mercantile Marine may have every opportunity of investigating 
the practical commercial value of the device. It is believed 
that the adoption of leader gear off the entrances to some of 
our commercial ports will prevent considerable losses both of 
tune and material. 

Many directional wireless telegraphy stations were set up 
on the coasts of the United Kingdom during the war, and 
several of these, since the Armistice, have been placed at the 
disposal of ships of the Mercantile Marine. Аз the stations 
are not required in peace time for naval work, they are being 
turned over to the Post Office, except one which will be em- 
ployed on development and research work. 

The policy with regard to deck and engineer officers set out 
last year has been continued, and it is proposed to introduce 
certain modifications in the present system of engineering 
training. The time has arrived for arranging gradually to 
transfer the duties in connection with the electrical installa- 
tions of Н.М. ships from the charge of the torpedo lieutenant, 
a deck Officer, with whom it is vested at present, to the 
engineering side. ‘The maintenance in an efficient condition of 
electrical machinery 18 a similar function to that of the main- 
tenance of other machinery on board ships; the proposals, 
therefore, for the future training of officers for the engineering 
branch make provision for a proportion of those officers to 
become electrical engineering specialists. It has been deemed 
desirable to arrange for the separation of deck and engineer- 
ing branches to take place earlier than has hitherto been the 
case. Those on the engineering side require, before proceed- 
ing to sea, to receive а thorough grounding in engineering 
and electricity, and to undergo a period of practical work in 
the workshops. For this purpose they will first proceed for 
three years’ training at the Engineering College at Keyham, 
and will undergo a course similar to the one which all engi- 
neer oflicers in H.M. Navy formerly underwent, and which 
gave us the splendid body of oflicers to whom we owe the 
engineering efficiency of the fleet during the war. On com- 
pletion of this course they will then proceed to sea to carry 
out engineering duties afloat. Specially selected officers will 
be given the appropriate advanced courses at Greenwich 
as may be necessary. Those officers who have qualitied in 
the advanced marine engineering course will be eligible as at 
present for the higher posts; those who have qualified in the 
advanced electrical course will be employed in ships requiring 
them and will be eligible for selection for the higher electrical 
positions. As specialist electrical officers become available the 
electrical installations in the more important ships now in 
charge of torpedo lieutenants will be transferred to them, and 
in the less important ships the electrical installations will be 
in charge of an engineer officer. 


— —— — — — 
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Electricity (Supply) (No. 2) Bill, —A special committee 
appointed by the Council of the Association of Municipal Corpora- 
tions had an interview with Mr. Arthur Neal, Parliamentary 
Secretary of the Ministry of Trarsport, and the Electricity Com- 
missioners, on January 21st, and recently issuei a report on the 
No. 2 Bill, suggesting various modifications. The report has been 
adopted by the Council. The Committee suggests that & joirt 
authority shall nct be restricted in borrowing for working capital 
to a period of three years, as laid down in Clause 1, since it may 
require no capital during that period, but may reed it later. With 
regard to Clause 2, the Committee would extend the perm‘ssicn to 
suspend sinking-fund payments to cover all moneys borrowed fer 
the purposes of the Electricity (Supply) Acts. and not only loans 
rais d subsequently to the passing of No. 2 Bill; it would also add 
power to capitalise interest during construction. By the 
Act of 1919, the expenses of the Electricity | Comm:s- 
sioners are placed проп the shoulders of the joint 
electricity authorities and authorised undertakera of the 
United Kingdom ; as they are, in effect, a Government department, 
objection is raised to the provision, and it is urged that Sec. 29 of 
the Act of 1919 should not be amended but repea'ed. Clause 8 
authorires the Minister to transfer to a joint authority the whole 
or part of the undertaking of an authori'ei undertaker who is 
unable to supply electricity, or to empower tte joint authority to 
supply electricity w іп the area: it is proposed that thia power 
to supply in default shall extend only to that part of the area 
within which the autho ised undertaker is unable to give the 
supply. Clause 13 provides that deficiercies in the accounts of a 
joint authority may be met by contributions levied from the con- 
stituent bodies repres»nted on the joint authority, obje tion is 
taken to the provisions of the clause a5 far as they are compulsory. 

Clause 15 extends the period for repayment of sums advanced by 
the Treasury for urgent works from two to five years; the Com- 
mitt- e desires that the period shall be further extended to 15 years, 
but Mr. Neal, at the interview, pointed out that the intention was 
not to finance the joint electricity authority, but to save time by 
providing morey for urgent works while the authority жаз being 
established avd got into working order. Directly the works were 
banded over to the authority, the latter should provide the money. 
The clause was intended to ease the burden by extending the time 
and providing for payment by instalmen's. 


Radio-Activity and Plant Growth.—According to an 
article by Prof. G. Petit, in La Nature, experimenta have shown 
conolusively that radio-active substances have an important effect 
on the growth of plants, provided that too great a quantity of the 
substance is not employed. Researches are in progress to deter- 
mine the best conditions and methods of application, and the 
manner in which the improved results are brought about. 


INSTITUTION NOTES. 


The Institution of Electrical Englneers.— LIVERPOOL бсв- 
CENTRE.—Mr. Mallirson read his paper on " Electric Driving in 
the Paper Mill on Heat economy Lines " tefore the Liverpool Sub- 
Certre, on March 21st, Mr. T. D. Clothier, in openirg the dis- 
cussion, remarkcd on the low speeds referred to, and questioned 
whether these could not be boosted up. He also referred to the 
high percentage of energy requircd to drive the machinery 
required for paper-making against that actualy us:d for the 
marufac'ure. Mr. Rattenbury offered sc me useful suggest ior s that 
he thought might overcome the switchgear difficulties enumera ted 
by Mr. Mallir son. Mr. Malyas referred to the heating of paper 
mills, апа asked several questions dealing with the tecknical 


manufactu-e of paper. Messrs. Cooper ard Wilson also tcok part 
in the discussion. 


WESTERN CENTRE.—An ordinary general meeting will be held 
at Swansea on Monday, April 4th. when Dr. S. Parker Smith, of 
the City and Guilds Engineering College. London, will eliver a 
a lecture on “The Commercial Ap;lication of Variable-Spced 
Moto s.“ 

Previous to the meeting at Bristol on May 2nd, when the Cent re 
will be addressed by the President. Mr. Llewelyn B. Atkinson, it is 
pre poeed to hold a dinner if a sufficient number of members are 
wilirg. Early applicaticn for tickets ehculd be made to Mr. 
= J. Ostler, Electricity Department, The Exchange, Coin Street. 

risto!. 

The annual report for tbe 1919-1920 Seseicn of th's Centre 
states that the session (the eighth) has been an important one, 
following upon the extension of the area referred to in the last 
annual repo t. Seven meetings—four in Cardiff. two in Bristol, 
and one in Swansea—were held. The 'atter was the first he'd ty 
the Western Centre in Swansea, and it was most ruc ersful. 

The attendance at all the meetinzs has been such as to 
er courage the Committee in increasing the scope of its operations. 
and it will no Соп“ further consider the junior me mberg of tke 
Centre. and provide means whereby they wiil be ab'eto take a 
greater part in the diacussions 

The membership of the Centre for 1920 was as follows:— 
Members. 75; associate members, 218; associates, 15; graduates 
34; students, 73; total, 415. | ' 


The Faraday Soclety and Engineering Institutions. —A joint 
general discussion on The Failure of Metals under Internal and 
Prolonged Stress " will b» held in the Hall of the Institution of 
Mechanical Engineers. on Wednesday, April 6th, from 2.30 to 
10.30 p.m., by tha Faraday Зоз ety, the Iostitution of Mechanical 
Enginrers, the Iron and Steel Institute, the Institute of Metals, 
the North East Coast Inst tuticn of Engineers and Shipbuilders, 
the West of Scotland Iten aud Steel Institute, and the Institution 
of Engineers and Shipb: leers n Scotland. 

An introluctory adiress wil be read by Dr. W. Rosenhain, 
F. R. S., giving a generel survey of tte subject. Papers of a 
general charac’er will occupy the rest of the afternoon, and the 
second ression, 5 to 6.30 p.m., will be devoted to a general discus- 
sion. After dianer there will follow papers acd discussions dealing 
with Cauacs of Failure of Brass and Ste:1.” Amongst the papera 
to be preset ted are the following : — L. Archoutt: " Failure of 
the Leid Sheathing of Telegraph Cables“; H. S. Rawdon: The 
Presence of Internal Fi&ctures in Steel Rails, and their Relation 
to the Behaviour of the Material under Service Stresses. 


Royal Institutlon.— The Tyndall Lectures will be delivered 
by Mr. C. T. R. W 1зоп, who will speak on " Thunderatorms,” 
b ginning on Thureday, April 7th. : 


Edinburgh Electrical Soclety.—At a meeting held on March 
25th, Mr. W. Leithead delivered a lecture on “ Automatic Tele- 
phones.” After a brief reference to the history and varieties of 
automatic exchanges, the lecturer gave a very fall and detailed 
desc:iption of the Strowger apparatus. Heshowed how preliminary 
difficulties had been overcome and the modern gear perfected. The 
lecture was illustrated by lantern slides and diagrams, In the 
conrre of the discussion, Mr. J. Plucknett submitted some 
particulars of the Relay automatic system, snd strongly 
gupp^rted its claims for wider adoption on the grounds of 
simplicity. 

Institution of Civil Engineers.—In a recent circular to members 
the Council referred to the proposed legislation to regulate tte 
qua'ificatiors of civil engineers and to define and limit the ше of 
the title civil engire>r,” and remarked that the original propose! 
to effect th’s object by means of a private Bill was found to be 
impossible; the Council had considered whether the desired object 
could be ra*isfa:torily secured by means of a public Bill, and dir. 
cussed the subject with other engineering Institutions, but decided 
not to follow that course. Tne adoption of а descriptive title to be 
used exclusively by those who posse:a, in the words of the Institu- 
t'on's original Charter, the knowledge which constitutes the 
profesion of a civil engineer," was then considered, and it waa 
decided that the mcst sppropriate professional designation which 
could ba effectively limited in its use in the way desirel was 
“chartered civil engineer.” The Council, acting under legal 
advice, has decided to apply to the Privy Council for the grant of a 
aupp'emental Royal Charter to confer the use of the profesional 
description ‘chartered civil engineer upon corporate members of 
the Iustitut'on. 


L'verpool Engineering Soclety.—At a meeting of the Society cn 
March 30th. Mr. Е. W. Macaulay, M. Inst. C. F., read а pepar on 
„Some Cona'dcrations on the Choice of Mat:rials for Pressure 
Aqueiucts.’ In the course of his paper the author stated that 
water engineers who had charge of cast-iron mains laid within the 
Jast 39 or 40 years were faced to day with very serious difficulties 
and prob'ems owing to the me re or lers rapid deterioration of the 
discharging capacity of their mains. Ав an instance. it had been 
found that the three cast-iron mains on Manchester's Thirlmere 
aqueduct lost 35 per cent. of their original capacity in 15 years, 
and 40 per cent. in 20 years. The deterioration of large mains of 
the Leeds Waterworka was said to be still higher. 

The problem before manufacturers was to ficd a methcd 
whereby the theoretical quantity of steel necessary to withatard 
int rnal working pressures might be formed economically into в 
pipe which, while stiff ard rigid to prevent deformat'on by 
cxterral pressure would be pro'ected sga'nst сотгсвїоп and 
bacterial action. The author dealt at some lerg!h with reinforced 
concrete pipes mentioning that devia d by M. Bonna, consisting of 
a steel cylinder between internal and external steel helices of 
cruciform section, the whole emb died in concrete, The Hume 2 
pipe was described. This is made by a centrifugal process, the 
c^ncrete beirg reinforced with steel wire, This type of pipe has 
proved of g:eat value, and the author described а number of 
examples which Fe had seen, A patent recently had been taken 
out. by a South African, for lining meta! tubes with unreinforced 
concre'e, and pipes of from 3 to 24 ip. in diameter already bad 
been dealt with by this metho J. The author saw no reason why 
equal resulta cculd not be obtained with tubes of much larger 
d‘ameter. 

The annual general meeting will be held on April 27th. when 
the business will include the announcement cf election of Council 
and offcera, and anncuncement of awards cf the Derby Gold Medal. 
the Scciety's Premium, and presentation of Diploma Certificates to 
thes? elected Curing the session. 

Chelmsford Engineering Soclety.—The first annual conversazione 
was hell cn March 18th. at the Arc Works’ Club Rooms (by kind 
permis-icn of Measra, Crompton & Co., Ltd). Мату prominent 
envir era were present, and the Mayor. A'derman J. O. Thompsou, 
ОВЕ, alto attended, The Presrdent, Mr. T. E. Dann, in a brief 
address, welcomed the guests, The first half of an excellent 
concert followed. and refreshinenta were then rerved, 

Durirg the interval a numb r of working models and subjecta of 
scientific interest were on view (under the supervision of Mr. 
Church). They p-oved of g.eat interest, and included a der ep, 
ttration of wireless te'ephony by the Marconi W. T. Co, exhibits ef 
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soap bubble formation, microsc:pic slides, colour photographs, a 
demonstration by Messrs. Crompton & Co. of the Rotertaon " 
st roboscopic vibrator, and various electrical apparatus manufactured 
in Chelmsford about 35 years ago. The President, in an ioteresting 
t peech, laid stress on the im portant part played by engineers in the 
development and every-day life of the community, and pointed out 
the need for such a Society as this in the towa, by means of which 
engineers were able to mest апі enjoy the advantages of discussion 
The secretary. Mr. H. Spencer, gave a brief history of the Society, 
followed by a pleasing add:ess from the Mayor on behalf of the 
gueste The second half of the concert programme was then 
pro:eeded with. 


Stoke-on-Trent Association of Engineers. —The membera of the 
Association were recently conducted over the Burslem Electricity 
Works by the Stoke-on-Treut chief electrical engineer (Mr. C. H. 
Yeaman) Mr. Yeaman outlinel the history of electricity supply 
in the district, and an interesting afternoon was spent. In the 
evening a students“ competition was hed. each participant being 
desired to describe the construction and uses of various locomotive 
parts. 


Iron and Steel Iostitute.—The annual meeting of the Institute 
will be held at the Institation of Civil Engineers, Great George 
Street, Westminster, on May 5th and 6th, commencing each day at 
10 a.m. The prcgramme of proceedings includes on May 5th a 
general meeting of members and annual dinner at the Connaught 
Rooms ; on May 6th the following papers (among others) will ke 
read: — Notes on the Cleaning of Blast furnace Gas,“ by S. Н. 
Fowles; Slip lines and Twinning in Etestro-deposited Iron," by 
W. E. Hugh в; " Róatgen Spectographic Investigations of Iron and 
Steel," by A. Westgren. 

An invitation has been received from the Comité des Forges de 
France for the Institute to hold ita autumn meeting in Paris early 
in September. After the meeting, arrangements will be made to 
enable members attending to visit works in Lorraine, Creusot, and 


Normandy. 


Association of Mining Electrical Engineers.—A meeting of the 
Midland Branch of the Asscciation was held on March 19th, at 
Derby. Mr. A. W. Williams read a paper on Insulatora : Their 
Duties, and the Maintenance of Insulation." Of course, the paper 
was directed chiefly to the use of insulatora in mines; an instructive 
discussion followelthe reading of the paper. 


Institution of Englueers, ladia, —The inaugural meeting of the 
Iastitution was to take place on February 23rd. The Viceroy and 
the Governor of Bengal were to ke present, and the presidential 
address was to be delivered by Sir Rajendra Nath Mookerjee. 
Amongst the papers read during the meeting were: — Develop- 
ment of Electrochemical Industries in India," by Dr. Fermor, of 
the Geographical Survey of India; '' Etectricity in the Jute Mill,” 
by Dr. Crowley; "Driving Belts as а Source of Waste in 
Factories,’ by Mr. T. C. Weston, Deputy Director of Industries, 
Bengal. The first annual dinner was to be held on Fe ruary 24th, 


. When the Governor of Bengal and other distinguished guests 


were expected to attend. The address of the Secretary is Post-box 
669, Calcutta, — Indian Engineering. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electrio tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as (o their movements, 


Mr. К. Мсбвксов, who has for some years past been chief 
mechanical engineer to Messrs. J. G. White & Co., Ltd., London, 
electrical, mechanical, and civil engineers, and who in this capacity 
has been res posible for the design, erection, and putting to work 
of large power atations all over the world, ia relinquishing thia 
poiltion to become engineer and manager of Messrs. Clayton and 
Shuttle worth, Ltd., Lincoln, where he will be more particularly 
responsible for the development of their water-tube boiler business. 
his firm postesses One of the fine tt boiler works in the country, 
and for some time past has been manufacturing water-tube boilers 
on а deeizn which is claimed to represent a marked advance on 
existing construction. It is intended to develop the manufacture 
and sale of these boilers as the principal activity of the firm. 
de E T. New BORN, shift engineer at the Doncaster Corporation 
las ә у works, who is leaving to take up a position in Lonion, 
Kei Bl D re by the staff with & leather suit case. 
subje ы, si d bate Council renewed a debate, last week, on the 
Ми. WEBRER, 


Way manager, on the Separation of the 


{ two posts) A pre- 
vi 
ous re been referred back 


Y the Council, and the Committee now introduced alternative 
20 £750 per annum, or 
9 per annum from the time of relinquishing the 


tramway duties to March! 
sh 31st, 1921, В 
Ist, £600, plus 5 per cent. of any net profite made уса Гот April 


y net profita made by the electrici 
ees n ао it was pointed out that the ы 
£760. Deed a profit of £3,000 to make the salary reach 


: Eventually i 
Including war Gora was decided that the salary should be £ 750, 


At a meeting of th 
. е Blackpool i 
recommend an increas Si ые 


and. tramways manage 


Committee it was decided 
e in the ealary of the electrical engineer 
r from £1,250 to £1,500 a year, Mu. 


FURNESS was receiving £900 per year for these dual positions up 
to August, 1919, when his salary was increased by £350, bringing 
the total up to £1,259. 


Obituary. — MR. M. B. KENwoRTHY.— The death is announced at 
Stafford of Mr. Marchand B. Kenworthy, chief engineer at the English 
Electric Co.'s (‘ate Siemens’) works, Stafford, at the age of 41 years. 
Не жаз a native of Sadd'eworth, Lanc3., and came to Stafford about 
17 years ago to take up a position as draughtsman at Messrs, Siemens 

ros, works, rising to the position of chief engineer. For many 
years he had been instructor in machine construction and drawing 
at the Stafford Municipal Technical School. 

MR. J. G. Hansox.—The death is announcel, at Rhyl, of Mr. 
J. G. Hancox, engineer, of Darlaston. For some time he occupied 
& position of responsibility with the Bradford Corporation elec- 
tricity undertaking, and in 1915 he became assistant works 
engineer at the Metropolitan Carriage Works, Saltley, near 
Birmingham. 

The death was announced, last week, of DR. IRONSIDE BRUCE, 
radiologist to Charing Cross Hospital. This gentleman is another 
of a long line of X-ray workers who have given their lives in 
humanity's service. Dr. Bruce’s continual exposure to unscreened 
rays led to the development of an acute form of anemia, which 
ultimately caused his death at the early age of 45. Dr. Bruce 
was educated at Aberdeen, and saw sarvice during the South 
African War. 

DR. A. LERAY.— French science had a parallel loss on March 26th 
to that caused to England by the recent death of Dr. Ironside 
Bruce. The latest victim in France to the dangers of X ray 
research is Dr. Adolphe Leray, for 25 years director of the Radio- 
graphical Laboratory at the St. Antoine Hospital, at Paris. Dr. 
Leray made 35,000 radiographic examinations during the war, 
refuaing to take any rest until after the armistice. 

MR. EDWARD CAMPBELL.—We regret to record the death, which 
occurred at Edinburgh on March 25th, of Mr. Edward Campbell, 
who was superintending engineer, Telegraph Department, G.P.O., 


Edinburgh, from January, 1902, to April, 1905. The deceased 
gentleman was nearing his 77th birthday. 
NEW COMPANIES REGISTERED. 


Armstrong Sparking Plug Co., Ltd. (173,762).—Private 
company. Registered March 18th. Capital, £6,030 in 6,000 ordinary shares 
of £l each and 600 deferred shares of Is. each. To carry on the business 
of dealers in sparking plugs, carburettors, magnetos, engines, wings, radiators, 
and other components for the construction and repair of motor vehicles, &c., 
and to adopt an agreement with A. W. Armstrong. The subscribers (each 
with one share) are: C. D. Im Thurn, Springle House, Harley, near Hertford, 
gentleman; and F. F. Day, 56, Norfolk Square, Hyde Park, W.2, gentleman. 
The subscribers are to appoint the first directors. Qualification: £200. Sec- 
pm J. H. Im Thurn. Registered office: 22, Broadway, Westminster, 


Regan, Bennett & Co., Ltd. (173,779).—Private company. 
Registered March ISth.. Capital, £5,000 in 2,000 10 per cent. cumulative 
preference shares of £1 each and 60,000 ordinary shares of ls. each. To 
carry on the business of electrical. and mechanical engineers, electricians, 
manufacturers of, dealers in, and agents for metal filament and gasfilled 
electric lamps, &c. ‘The first directors are: J. W. Regan, 32, Charing Cross, 
Whitehall, 5.W.1; W. II. Bennett, 32, Charing Cross, Whitehall, S. W. 1; 
A. L. Martin, 32, Charing Choss, Whitehall, S. W'. 1. Registered office; 32 
Charing Cross, Whitehall, S. W. I. 


Rety-a-Bell Burglar & Fire Alarm Co., Ltd. (173,780).— 
Private company. Registered March 18th. Capital, £1,000 in £1 shares. To 
adopt an agreement with Thomas Gunn, Ltd., and H. J. Tibbles, for the 
purchase of certain patents for burglar and fire alarms, &c. The first directors 
are: F. V. Gunn, 8. Livingstone Mansions, West Kensington (director of 
lIhomas Gunn, Ltd.); M. Gunn, Caroline House, Heath Street, Hampstcad 
(director of Thomas Gunn, Ltd.); H. J. Tibbles, Oakdene, Leigh Beck 
Canvey Island. Registered office: 80a, Coleman Street, E.C.2. 


Aqua Electric Co., Ltd. (173,740).—Private compan 
Registered March I7th. Capital, £8,000 in £1 shares. To carry on the 
business of electrical, gas and water engineers, machinists, fitters, mill 
Wrights, Ke. The first directors are: A. S. Dorsey, 168 Regent Street, W.; 
A. S. Haxton, 168, Regent Street, W.; E. F. Spencer, 37, Park Mansions, 
Vauxhall Park, S.W. Registered office: 168, Regent Street W a2 


Gilbert Gilkes & Co., Ltd. (173,768). — Private com 
Registered March I8th, Capital, £30,200 in £l shares. То take ove 
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Lancashire United Tramways, Ltd.—Issues on various 
dates from April 6th, 1906, to March Ist, 1921, of £300,000 debentures, part 
of a series already registered. 

Melvin Engineering Co., Ltd.—Debenture dated March 
l4th, 1921, to secure £1,190 charged on the company's undertaking and 
property, present and future, including uncalled capital. Holder: Lieut.- 
Commander J. W. Seddon, The Fosters, Hendon, N.W. 4. 


Cambridge Electric Supply Co., Ltd.—Issue on March 


7th, 1921, of £3,550 debentures, part of a series already registered. 


Rapid Accumulator Co., Ltd.—Deposit on March Ist, 
1921, of deeds of certain land in Mount Road, Hayes, Middlesex, to secure 
all moneys due ог to become duc from cumpany to Barclays Bank, Ltd. 


CITY NOTES. 


The profits for 1920, after making pro- 


British vision for E.P.D. and corporation tax, 
Aluminium amount to £428,157, plus £15,514 brought 
Co., Ltd. forward. Income tax. depreciation of in- 


vestments, and proportion of profits pay- 
able to directors require £114,636; prior lien debenture service 
fund. £45.000; debenture stock service fund, 413.221; reserve 
for depreciation, £50,000; reserve account, 450.000. "Ihe 6 
per cent. dividends on the preference shares (less tax) absorb 
£17,074. The total distribution on the ordinary shares 18 
10 per cent. for the year, less tax, requiring £100,103, and 
£19,534 is carried. forward. The reserve account, after de- 
ducting the sum of £400,414. which was capitalised as at 
January Ist, 1920, and distributed to the ordinary shareholders, 
stood at £120.000, and there has been added out of the profits 
of the year £50,000, increasing the amount to £170,000. The 
depreciation reserve account has been increased by the sum 
of £50,000 out of the profits of the year. and now stands at 
£550,000. The buildings. works, and plant at the various 
factories have been fully maintained out of revenue. Con- 
siderable additions have been made at the Alumina works 
in Scotland, and at the rolling mills at Warrington, in order 
to provide increased capacity at those works. All the works 
of the company have been fully emploved during the year. 
The demand for the metal during the first half of the year 
could not be met, but a sudden falling off was experienced 
in the autumn. in common with all other non-ferrous metals, 
and these conditions still continue. In consequence, it has 
been necessary since the close of the year to curtail seriously 
the output at the various works. It is hoped. however, that 
the general depression in the metal industry may soon be 
relieved. Meeting held yesterday, March 3lst. 


The annual meeting was held in New- 
castle on March 22nd. Mr. J. H. Arm- 
strong, who presided, formally moved the 
adoption of the report, but, in view of 
his pending retirement, left it to his suc- 
cessor, Mr. R. P. Sloan, to deal with the accounts. 

Mr. Sloan said the past year had been one of considerable 
progress, but it had been one of anxiety and difficultv. The 
miners’ strike caused considerable disorganisation, but although 
their coal deliveries were entirely suspended, their stocks 
were sufficient for them to supply all demands upon their 
svstem. It had been expected that during the latter part 
of 1920 they would have derived some revenue benefit from 
the new generating plant on the Tees and at Dunston. In 
that hope thev were disappointed. At Dunston they obtained 
no commercial use of the new plant until the beginning of 
this vear, and the plant on the Tees was onlv brought into 
commercial operation some four days ago. This delay had 
caused them much anxiety, but the cause for that was now 
disappearing. Owing to the time taken in carrying out power 
station extensions, the directors had been handicapped bv 
having to meet capital charges before anv financial benefit 
accrued. Тһе interest charges under that head had been 
narticularly heavv, and were estimated on account of 1920 
to have amounted to over £60,000. This had heen met out 
of revenue, but the burden became greater as the business 
developed, and the directors hed been considering whether 
thev should to some extent modifv that poliev. The connec- 
tions made to the avstem during the vear totalled 95,90 h.p.. 
and with those made in the Cleveland area. an addition? 
16. 84% h.p.. made s total of 459 049 h.p., whieh was a record. 
Their profit for the vear, £392 613, was £114,440. in excess 
of 1919, and 450.219 over 1918. From the profits £30.000 had 
been transferred to reserve for plant renewals and improve- 
ents. which fund now stood at 6379 941. Referrine to the 
eost of labour, he pointed. ont that the salaries and wages 
hill amounted to £301,105. as compared with £206 194 in 
1919 an increase of £98071. The average remuneration ner 
emnlove now represented an increase of 177 per cent. The 
were homne there might be some relief in resnect of this 
cost. The North-Eastern. Railway main line electrification 
&'heme. ta which he hod formerly referred. bad not materi- 
alized. but he was glad to he able to state that after seme 
considerable Janse of time negotiations had been reopened 
by the Railway Co., and there was a reasonable hope that 


Newcastle-upon: 
Tyne Electric 
Supply Co., Ltd. 


the scheme might be proceeded with, although on a somewhat 
smuller scale than was contemplated in the first instance. 
In the event of the scheme maturing, and proving a success, 
there was every likelihood of its leading to much larger 
developments. Having referred to legislative matters, the 
speaker said with regard to the prospects of the company 
during the current year, it was extremely difficult to make 
any forecast. Opinions differed very widely as to the prob- 
able duration of the slump in trade, and as to how long costs 
would remain at their present high level. Since the com- 
mencement of the year they had felt the effect of the great 
trade depression. Their output of electrical energy had, how- 
ever, during the first eleven weeks of the year been increased 
by 5 per cent., compared with that of 1920. That was not 
a large figure, but it was encouraging in view of present 
circumstances, and indicated that they were benefiting to 
some extent as a result of the increased business obtained 
during the course.of last year. They should during the year 
reap some considerable revenue benetit from the operation 
of the new generating plant on the Tees and at Dunston, 
and, further, they had on hand at present additional applica- 
ens for connections to the system representing over 70,000 
1.p- 

The Hon. R. H. Brand thought shareholders could con- 
gratulate themselves on the position of the' company. He 
hoped and believed they were through the era of strikes, and 
that the trouble so caused to their business would be 
diminished. Apart from the benefit they might derive from 
their new plant, the situation was more obscure than ever. 
The results of the company's working was bound to reflect 
the general industrial conditions on the North-East Coast, 
and it was impossible yet to say what its course would be. He 
thought it mainly depended on two things: first, à reduction 
in manufacturing costs by satisfactory arrangements between 
labour and capital; and, next, political peace. As to the latter, 
he regarded the result of the recent London Conference ав 
a very serlous blow to the revival of trade. In face of all 
this uncertainty they were bound to exercise care. They 
had deterinined to postpone all new capital expenditure as 
far as they safely could, but they had not yet completed the 
large programme they entered into before the end of the 
war, and which had been very much delayed. The cost. of 
course, had been considerably more than had been expected. 
Their issue 15 months ago of £1.500,000 7 per cent. preference 
shares had carried them through 1920. Recently it had been 
necessary to find more money by the sale of £500,000 nominal 
of their first debenture stock, and during the course ot the 
year they should have to raise further capital, either by the 
sale of the first and second debentures still available, or in 
some other wav. In view of the changing financial] con- 
ditions, and the possibility of cheaper money towards the 
end of the year, they did not want to settle the actual methods 
they might adopt before it was necessary; but it was probable 
they might later in the vear ask for sanction for the creation 
of more preference shares. "They would prefer to have issued 
more ordinary shares, but that would not be possible until 
financial conditions improved. The company occupied a very 
special position. They were by far the largest electrical supply 
company in the kingdom, and their prosperity was absolutely 
essential to the whole industry of the North-East Const. and 
if they were to serve that industry they must extend their 
operations with the expanding needs of the area they supplied. 
In fact. they had to anticipate the needs, inchrring large 
expenditures of capital, which they had to raise from the 
public. This money they could not get unless their financial 
position was strong, which meant that they must have 
a reasonable return for their capital. They had come through 
a very difficult time and he looked forward to a much im- 
proved situation in the future. 

The report and dividends were approved. 

The chairman then referred to his retirement from the 
position of chairman of the company, and said Mr. R. P. 
Sloan, who had consented to act as his successor, would 
add the work of chairman to his present duties of manager. 
under the title of chairman and managing director. Mr. 
Sloan had acted as manager for 16 years, and had been a 
director for six years. 

The twenty-fifth annual meeting was 

British Insulated held on March 21st in Liverpool. Mr. 
and Helsby James Taylor (chairman) presided. He 
Cables, Ltd. said that the profit for the vear amounted 
to £340,713, an increase of £12,024 over the 

previous year. Such a result was very satisfactory, especially 
when taken in conjunction with the many and unusual difheul- 
ties that had to be contended with. Two stoppages occurred at 
the principal works at Preseot—one due to the coal strike and 
the other to certain unreasonable demands by workmen, which 
resulted in three weeks’ work being lost. The workmen 
suffered a heavy loss in wages and the company in profits, n 
addition to which there were disorganising effects and an 
accumulation of costly raw materials. In addition. men in 
the wire drawing department adopted the "ca! canny ? 
policy in an effort to defeat the bonus system, which had 
heen in operation. for many vears. and to bring about the 
substitution of a flat rate wage as high as the bonus system 
ensured, The company refused the demand. with the result 
that about 70 expert wire drawers who declined. to continue 
on the old evstem had to leave the service. Some time was 
required to train fresh hands, but by persistent effort the 
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dificulty was overcome, and now the new men were doing 
as much per week as the old and more experienced men were 
doing. These methods resulted eventually in the company 
being unable to turn out the usual and proper quantity of 
cable per week. Apart from these stoppages the works, both 
at Prescot and Helsby, had been busy throughout the year, 
and the present state of the order book was quite satisfactory. 
Present high costs of manufacture and inability to give certain 
delivery, owing to labour unrest, were preventing the com- 
pany from taking orders, which were now being placed abroad. 
Foreign trade could only be retained by a reduction in the 
cost of production, and although a decrease in the present 
high rate of wages would have a most beneficial effect, another 
and very important element had to be considered, namely, 
increased efficiency in the mechanical means of production. 
The company therefore had carried out a reorganisation of 
the works. They had built what were practically three new 
factories, fitted with all the latest and most improved appli- 
ances, and had enlarged the power plant. They had also 
greatly improved and increased the facilities for handling 
raw material and finished products, besides making improve- 
ments in other departments, which should largely tend to 
cheapen production. The company had now been working 
under the improved conditions and additional facilities for the 
past two or three months, and while they were feeling the 
beneficial results of the changes generally. it was noteworthy 
that thev could now turn out all the latest types of snecial 
high tension cables of very great lengths. It was believed that 
capital expenditure for some time would be relatively small, 
and the prices of raw material having fallen and the peak 
of the company's financial requirements passed, it would not 
be necessary to issue any of the new capital already authorised. 


At the annual general meeting held in 
Glasgow last week, Mr. Charles Ker, 
deputy chairman, who presided in the ab- 
sence of the chairman, referred to the effect 
on the company’s business of the high 
price of coal, which accounts for over 60 per cent. of the 
total cost of production. This does not affect the company 
directly so seriously as it might appear, as due to their sliding 
scale of charges, they are enabled to pass on a certain propor- 
tion of the increase to their customers. but the effect of the 
high price of Hal on industry generally tends to restrict the 
output of electricity. In his opinion there can be no real 
prosperity in industry until the price of coal becomes more 
normal. He also referred to the heavy burden of taxation. 
In view of the hich cost of production, the profit for the 
year was most satisfactory. Contracts for supply show an in— 
crease during the vear of 11,307 h. p., and connections to 
mains an increase of 8,954 h.p. 


The report for 1919-20 of the Robert 
The Bosch Co. Bosch A.G., of Stutteart. states that a 
considerable increase took place in the 
turnover, particularly through deliveries to other countries. 
Sales organisations were opened at Zurich and Prague: the 
sales office at Geneva suffered under the great difficulties of 
the automobile works in Switzerland: while the course of 
business at the sales office in Bndapesth was verv unsatisf»^- 
torv. It had been possible to increase the number of work- 
men at Stuttgart and Feuerbach to 8.231, but at the end of 
the financial year the total had been reduced to 7,982. as 
restrictions in. working had to be introduced in consequence 
of the increasing diminution in orders. Including the balance 
forward the accounts show net profits of 6,032,000 marks. as 
compared with 2,919,000 marks in 1918-19, and a dividend at 
the rate of 10 per cent. has been declared, as in the preceding 
vear. The directors add that if the sale of the companv's 
chief manufactures in other countries should meet with 
further difficulties nrenarations had been made for taking up 
the manufacture of other products. 


Clvde Valley 
Electrical 
Power Co. 


The Italian Edison Co.—The Societa Generale Italiana 
Edison di Flettricite, of Milan, reports net profits of 10.315.000 
lire for 1920, and a dividend of 36 lire on the 240.000 fully- 
maid shares and 13.13 lire on the 80.000 partlv-na?d shares. 

e share capital is being increased from 96.000.000 to 
180.000.000 lire, and 10 per cent. of the aurmentation is being 
allotted to the Compagnie Continentale Edison of Paris. 


Tyneside Electrical Development Co.—The directors re- 
commend a dividend at 6 per cent. per annum on the nreferred 
ordinary shares, less tax, carrying forward £1,383. No divi- 
dend is to be paid on the deferred. ordinary shares. No 
return. has been received. on the investment in the Tyne 
Electrie Steel Foundries. 


Metropolitan: Vickers Electrical Co.. Ltd.—A notice 
appears in the Financier remindine preference shareholders 
that the option to convert their holdings into ordinary shares, 
at the rate of two ordinarv shares of El for each preference 
share of £2, expires on April 14th nest. 


Bruce Peebles & Co., Ltd.—Shareholders who intend to 
accent the offer of two new shares for everv nine held have 
to do so hy April 30th. The issue is of 36,169 ordinary shares 
of £1 each at par. 
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Waste Heat & Gas Electrical Generating Stations, Ltd.— 
The report for the year ended January, 1921, shows that the 
profits, after deducting administration expenses, were £34,439, 
as against £39,626 in the previous year. £17,763 was brought 
forward. £14,000 is put to reserve. A dividend of 8 per cent. 
for the year requires £25,000, and £12,003 is to be carried 
forward. The amount standing to the credit of the reserve 
account is now £127,551. The redemption funds with respect 
to plant supplied on hire purchase ternis amount to £18,505. 
Capital expenditure during the year was £25,039, mainly in 
connection with the new power station at Horden. The plant 
at this station was first operated in September last, but the 
full output has not yet been obtained due to non-delivery of 
certain purts of the plant and latterly due to reduced supplies 
of waste heat and gas. "The delays in starting the new plant 
at both Horden and Weardale, together with higher costs, 
account for the reduction in profits. The aggregate output 
from all the generating stations has been maintained com- 
pared with the previous year. A fwther sum of £1,012 was 
expended during the year on experimental work. 


Hadfields, Ltd.—After paying 5 per cent., free of tax, on 
the ordinary shares for 1920, £135,728 is to be carried forward. 
Operations were seriously affected by the moulders’ strike, 
which caused reduction in profits earned and in reduction of 
the dividend. With the object of developing the use of the 
Hadfield system of manufacture and the sale of their special 
products in the U.S.A., the company have joined with the 
American Clay Machinery Co., of Bucyrus, in forming the 
Hadfield-Penfield Steel Co., in which Hadfields, Ltd., now 
hold a substantial interest. No immediate cash contribution 
from this company 18 necessary. The reconstruction of the 
company's war extensions to adapt them to post-war trade 
and the installation and. equipinent of the new steel foundry 
and rolling mills have involved a very large capital outlay 
to which has to be added the provision of additional working 
capital required to finance their output. An issue has been 
successfully made of one million pounds of 74 per cent. de- 
benture stock, redeemable in ten years. 


Wycombe (Borough) Electric Light & Power Co., Ltd.— 
During the vear 1920 the connections increased by 338 kW to 
3,519 kW. Considerable repairs carried out and а new addi- 
tional condenser installed. The new plant installed in 1919 
has resulted in further generating economies. Cost of labour 
and fuel greatly increased. Including the balance from the 
contracting business there 1s a gross profit of £16,993, against 
£2,845 in the previous year. After paying debenture and loan 
interest, &c., and providing for income tax and adding the 
amount brought forward, £11,662 remains to be dealt with. 
A dividend of 74 per cent. is to be paid, absorbing 43.750, 
£5,000 1s to be put to reserve for renewals, and £2,500 to a 
general reserve fund, leaving £412 to be carried forward. 
The Electricity Commissioners increased the maximum price 
allowed to be charged as from July Ist, 1920, to 1s. per unit. 
The maximum authorised 1s not. being charged. 


Stewarts & Lloyds, Ltd.—According to the Financial 
Times, dividends are announced at the rate of 10 per cent. 
for the half-year on preferred ordinary shares, 9s. per share and 
bonus of 18. per share on fully-paid deferred shares, 6d. per 
share and bonus of 3d. per share on deferred shares 108. paid. 
and 18. per share and bonus of 6d. per share on fully-paid 
deferred exchanged for shares in Alfred Hickman. Carried 
forward £114,356. Dividends on the preferred ordinary shares 
are less tax and on the deferred shares free of tax. 


Browett Lindley & Co., Ltd.—Net profit for 1920, after 
deducting £2,399 debenture and bank interest, writing off 
£4,292 for depreciation upon buildings, machinery and pat- 
terns, and providing for income tax, was 48.694. plus 49.484 
brought in, making £18,178. Directors propose further divi- 
dend of 6 per cent. on preference shares on account of arrears, 
of which 3 per cent. was paid September 30th, 1920. less tax; 
dividend of 8 per cent. on ordinary shares, of which 4 per 
cent. was paid on September 30th, less tax.—Financial Times. 


Stock Exchange Notices.—The undermentioned have been 
ordered to be quoted officially :— 

Globe Telegraph & Trust Co.—54.273 ordinary shares of 
£10 each, fully paid. Nos. 181,128 to 235,400. 

Hastings & District Electric Tramways Co.— £104,450 41 
per cent. debenture stock. 

Lanarkshire Tramways Co.—373,750 shares of £1 each, fully 
paid, Nos. 1 to 373,750. 

Newmarket Electric Light Co., Ltd.—During 1920 3,241 
(33-watt) lamps were connected to the mains, making the 
total 38,933. The gross profit was 42.953, against 42,351 for 
1919. After providing for debenture interest £710, and adding 
£303 brought forward, a dividend of 3 per cent. is declared. 
£1,500 is carried. to reserve for renewal of plant, and £249 
is to be carried forward. 


American Telephone & Telegraph Co.—A (Central News 
dispatch from New York announces that the dividend is to 
be increased to 9 per cent., in order, under the new conditions 
resulting from the war, to make subscriptions to new stock 
issues attractive. 

Mirrlees Watson Co., Ltd.—Dividend of 10 per cent. and 
bonus of 13 per cent., both less tax. £25,009 to general reserve, 
carrying forward £14,409. | 
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Vickers, Ltd.—The following final dividends for the half- 
year ended December. 1920, are announced: 21 per cent. on 
preferred 5 per cent. stock (less income tax); 24 per cent. on 
о per cent. preference shares (less income tax): 24 per cent. 
on cumulative preference shares. (free of Income tax up to 
(is. in the £). According to the financial Press, the books of 
the company for the year 1920 are practically complete as 
far as ordinary transactions are concerned, but there are still 
outstanding questions with Government departments of such 
importance that the directors regret it is not possible vet to 
present final accounts for the year, or even to state definitely 
when that wall be done. 


Torquay Tramways Co., Ltd.—Dividend 8 per cent. for 
the vear 1920, free of tax. To reserve and renewals account 
48.00: to reserve for equalisation of dividends £1,000. Car- 
ried forward subject to E.P.D. (1919 and 1920) and income 
tax, £10,302. 

Belgium.—The report of the Société des Tramways Elec- 
triques de Gand, Ghent, for last vear shows a profit of only 
341.687 fr., as compared with 369,016 fr. in the preceding 12 
months. 


Metropolitan: Vickers Electrical Co., Ltd.—The directors 
have decided to recommend the payment of a dividend on 
the ordinary shares of 124 per cent. for the year ended Decem- 
ber. 1920. 


Parker, Winder & Achurch, Ltd. Total distribution on 
the ordinary shares for the year 10 wer cent., less tax, carry- 
ing forward £4,207. 


STOCKS AND SHARES. 


Tresbay EVENING. 

THE principal event in those Stock Exchange markets with 
which we deal is a substantial rise in Underground Electric 
Railway Income Bonds. The price has been rising steadily on 
balance for some weeks past, and just before the holidays it 
gained 54 points with ап advance to 714.. This came about as 
the result of expectations of extraordinary holiday trattics, 
With a consequent favourable result upon the dividend. Most 
of the rise has been retained, and the 1s. shares rose а trifle 
in sympathy. Other stocks in the railway market are also 
better, Metropolitans putting on 30s. at 24 and Districts 108. 
at 14. So far as the steam stocks are concerned, the market 
is puzzled by the outlook in the coal trade. Amalgamation of 
the London and North-Western and the Lancashire and York- 
shire lines is a significant move on the part of two of the 
" Heavy " Home Railway companies, and prices are good in 
consequence. 

Holiday influences are still at work in most of the Stock 
Exchange markets. Evidently tempted by the spring-hke 
weather, the attendance at business both on the part of clients 
and their Stock Exchange agents has been noticeably affected 
by the Easter recess. 

Electricity supply markets are indifferent to the prospect. of 
a coal strike occurring. Several of the principal shares are 
better on the week. There are rises, for instance, in Charing 
Cross, County, Metropolitan, St. James's, and Westminster 
ordinaries and in Metropolitan. preference. Following upon 
the improvements of the last two weeks, the advance 15 note- 
worthy, more particularly in view of the fact, already quoted 
here, that several of the companies are known to be on the 
point of issuing fresh capital. The City of London will pro- 
bably be in the field first. A good deal of interest attaches to 
the Central Electric borrowing. A Metropolitan issue is said 
to be at hand. Some of the others may put off their appear- 
ance until it becomes clear whether the Bank Nate is to be 
lowered. Anticipation runs high that the 7 per cent. will give 
place to 6 per cent. this week. l 

Manufacturing shares are better. Metropolitan- Vickers 
ordinary have risen to 19s. 6d., and the preference are os. up 


at là. English Electric hardened to 11s. 6d., General Electrics 
to Zis. 9d. Babcock & Wilcox are unchanged by the coal out- 
look. British Aluminium retain their strength at 178. 6d. 


There is noticeable demand for all the best class preferences 
and the majority of these are in short. supply. ' 
quiet at 10>., and Henley's at 27s, Gd. Th 
are about 1s. lower. 

Movements amongst foreign issues are somewhat mixed. 
Montreal Light, Heat and Power Common shares at 90 are 
1À points down, whereas Canadian General preferred rose to 
10651. Improvements of 21 points lifted Mississippi Power 
Common to 17. the preferred to 100. Mexicans аге still 
rather on the dull side, and in Argentines there js not inuch 
going on. 

Metropolitan Electrie Tramways 5 per cent. debenture stock 
eased off to 564. The market for prior charge stocks in the 
Home Ratiwavy list, however. is better. City & South London 
4 per cent. debenture bas advanced to 54. There has been a 
little demand tor East London Third Debenture, rallying the 
price to 124. ‘The ordinary, it may be mentioned, stands at 3. 

In the cable group, Eastern Extensions and Western Tele- 
graphs are both higher at 101. Globe ordinary improved to 


Edisons are 
Ihe new Henley's 


153 ex dividend. At the Exiles Club, where men of th 
Eastern group foregather when home on leave, the opinion it 
that arrears of work are steadily being overtaken, and that it 
should not take long, under to-day's conditions of working, 
tor cabling to become normal as regards speed and reliability. 
The companies ure scarcely recovered even yet from the effects 
of the war, but everything is being done to restore a satis- 
factory state of ааз to customers, staff and material alike. 
The competition of wireless continues to be a topic of lively 
debate, but the same opinion is held in Eastern Telegraph 
circles as in those of the Stock Exchange that plenty of room 
exists for both systeins.  Marconi’s have risen to 42. The 
dividend time comes in June, and it may be recalled that the 
company paid only Is. a share in December, as against 9з. in 
the previous corresponding period. Anticipation now runs 
that the dividerfd may be made up to 5s. for the year. Radio 
Common are better at 105.; the preferred keep round about 
lls. 6d. 

The rubber market is singularly steady, having regard to 
the fact that there 18 so little improvement in the price of the 
raw material. Rubber shareholders take the philosophic view 
that the price of the produce has fallen so low that it cannot 
go much worse; consequently any change is almost sure to be 
for the better. In the armament market, Vickers are holding 
their improvement, and Armstrongs keep very steady at 
188. 3d. ‘The recent excitement in Dunlops has given place to 
a more placid state of affairs. As stated above, there is not 
much business doing in Stock Exchange markets, but if the 
Bank Rate should go down on the Thursday in this week. 
this will prove an added stiinulus to the present strength of 
gilt-edged stocks. е 


SHARE LIST OF ELEOTRIOAL COMPANIES. 


Home ELECTRICITY COMPANIES. 


Dividend Price 

—— March 2). Yield 

1919. 1920. 1921. Rise or fall.  p.o. 
Brompton Ordinary . ee ee 12 19 a — 911 N 
Oharing Cross Ordinary . m 7 a + 10 6 6 
do. do. do. tà Pret. oe 43 43 94 == ARGB 
Chelsea ` oe eo eo ee 4 в А — a 10 R 
Citv of London СА zs ee 1 )4 951- — 1140 
do. до. & per cent, Pref, o 6 6 19. — RIR 4 
County of London 86 й т +4 108564 
до. до. в percent. Pref, f в аз — 7558 
Kensington Ordinary өө oe 1 9 4X » + i 10 11 10 
London Electric  .. ee se 94 94 1 Ws 110 0 
do. do. 6 per cent. Pret... a A 98 = y^ aa 2 
Metropolitan. . э T .. 6 9 Ri +3 10 15 4 
do. 44 per cent. Pref, .. 4 44 9*4 + Tia 2 
Rt. James“ and Pall Mall ео 12 12 e = inna 
Routh London x 5% T R — * — 9 910 
Ronth Metropolitan Pref, .. ee 3 9 16a — R17 10 
Westminster Ordinary .. -- 10 10 5% -+b 915 3 


TELEORAPAS AND TELEPHONES. 


| 1918 1919 
Anglo- Ата, Tel. Pref, eo ce б 6 ang - 99 8 
do, Def. ee өө 88/6 14 LE - a 1 6 
Chile Telephone ee ee өө В в Bå Ет Бев 
Cuba Bub. Ога, se se 7 7 ^ — ME 
Rastern Extension s ee 10 10 Vi * A 4 9 
Eastern Tel. Ord. .. өө ee 8 10 160 d ‘aad 
Globe Tel. and T, Ord. T ee R 10 153 * è «те 
do. do. Pref. .. „ 6 6 9 - 4 4 
Greats Northern Tel. ee eo 22 22 904 = 1214 8 
Indo-European e ое „ В 10 an = 64 
Marcon! : oe ee ee 95 95 9 * ћ € 
Oriental Telephone Ord. .. ee 10 12 зл, = 1 2 
United R. Plate Te. „ 8 R tà — «6 10 6 
West India and Panama „ 13 Nil = wi 
Western Telegraph.. ee өө 8 10 Wi +1 «45 
Home Rais, 
1919 192) 
Central London Ord. Assented .. 4 4 — 3 
Metropolitan .. ea d - 1} 14 94 +3 6 50 
do. Diatrio ; .. NH Nil 14 + Nil 
Undereround Electric Ordinary NI Nil 4 ~ и 
do, do. "A" . „ Nil Nil Km — mI 
do, do. Income 4 3 "là 453 #16 0 
Forrion Trama, &o. 
1918 1919 
Anglo-Arg. Trams, First Pref, ., Nil Kà м = 10 9€ 
do. do. ind Pref. . Nil Nil Aa — Nu 
60 do. 5 % Deb. 8 6 594 == 8 5 6 
Rrazil Tractiona . | . Nù Nil 87 — Nil 
British Columbia Elec. Riv. Pfce, R 8 6^ — 818 6 
do. do, Preferred 93 6 544 — од 14 0 
Ao: o Ренеа Nil 8 Bla — 1 11 : 
. о. eb. .. 4 a — 10 
Merion Trams 5 percent. Bonds... Nil Nil a -$ Nil 
do. 6 per cent. Bonds. Nil Nil 914 — m 
Mexican Light Common ., ee Ni Nil 194 — Nil 
do. Pref. „ Nil Nil 18 — Ni 
do. lst Bonds..  .. Nil Nil 59 —2 Nu 
MANUFACTURING COMPANIES. 
Baboook & Wilcox .  .. - : 
British Aluminium Ord, .. i3 10 10 Ha — n Н i 
British Insulated Ord, s. , 12 18 1 - 10 0 0 
Callenders . ee ee ee 95 15 1.1 T I^ 18 - 
сыш an G9 Frei. щ 174 ~ gad 
ompton Ord, ee ео ee 10 10 18:9 - и ll 0 
Edison-8wan ba ex ee 10 10 10/. — e 
do. do, B percent. Deb, . 5 6 30 = 3 318 
Flectria Construction *., ee 10 in 15% - 1914 0 
English Electric „ "ut В 11/6 4 64. 18 18 4 
ü 1185 Pref, a Mtt 8 13/6 Ес 8 17 10 
ше lec. Pref. ee өө ee 64 64 18,6 + 6d, q n 8 
Henle, ОЧ .. . . 140 10 14 +99. 8 8 0 
d P ML ee ee ee 96 15 | 1g - и 18 4 
i о, ref.. Е се е a 4 8 = 618 6 
ndia-Rubber —*» 5. 10 10 i 30 
Met.-Vickers Pref, ., >s Wes es 8 1; 4. } 8 10 8 
Riemena Ord,.. i» "m b. 10 10 90/8 - eg 96 9 
Telegraph Con, xn т . $0 30 200 os b 16 B 
* ug i 


*@ Dividends paid free of Income Так, 
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THE LABOUR SITUATION AS IT. AFFECTS: 
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THE. ELECTRICITY: ‘SUPPLY. INDUSTRY. 
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INDUSTRIAL. organisation is to-day one of the most im- 
portant problems with’ which the electricity supply in- 
dustry as, a whole is faced. It is, in fact, not so much 
one problem as a series of problems, and, moreover, 
a series involving innumerable complex factors. Now, 
] suggest it might be useful to pass in review some of 
the chief elements of the situation. We shall certainly 
lose nothing by looking the facts.squarely in the face. 
We shall see best perhaps what we have to take into 


account by starting with the facts as they аге at the 


moment. Let us take a bird's-eye view of the industry. 
The industry consists of some 600 or so electric supply 
undertakings, covering between them the whole country, 
éach undertaking separate and, broadly speaking, each 
without competition in its own area. The'iurber of 
workpeople employed. according to the Joint Industrial 
Council’s figures is estimated at 29,000, and to this have 
to be added the technical and administrative staffs. 
Excepting a very small proportion, the whole of the 
foregoing are organised in some 20 or so trade unions. 
A proportion of the employés are highly skilled and 
absolutely indispensable. "The majority are trained or 
have special knowledge, and only the residue are un- 
skilled. and readily replaceable. — The.whole (with the 
exception of the unskilled fringe, as it were) are per- 
manently employed. It is an industry, indeed, where 
wholesale changes in workpeople are disadvantageous 
to the smooth running of any undertaking. Now, áll 
this means that from “the point of view of labour con- 
ditions the industry is in a very special position. 
Finally, no undertaking can afford to close down, one 
might say, even for a single hour, without serious public 
inconvenience. [t can easily be seen that added together 
these factors constitute the elements of, at least, а pre- 
liminary problem. Then we have also to také into 
our view the Whitley svstem of industrial councils as 
at present at work in the industry, which introduces 
a profoundly modifying influence. Summarising the 
foregoing, we may say that there are three chief fac- 
tors: the emplovers (covering the shareholders in the 


case of companies, and the ratepayers in the case of 


municipalities), the emploves in the trade unions, and 
the Industrial Councils, and each of these factors is a 
variable. The problem for the industry as a whole is 
to effect an adjustment, and for this the utmost know- 
ledge, foresight, and skill are required. Of these the 
most important at the moment certainly is knowledge, 
since nothing could be more disastrous than action based 
on a miscalculation of the constituent forces. 

It is just these forces that I suggest it might be useful 
7 bring under review, and which briefly are as fol- 
ows :— 


First, we have the trade unions’ movement towards 


more and more effective organisation, and consequently 


increased power. This is, of course, a general.move- 
ment affecting all trade unions alike in all industries. 

` Secondly, there is the rearrangement inside the trade 
union movement towards itus Cpl unions instead of 
craft unions, and this has a special bearing on the 
electrie supply industry. 

Thirdly, there have to be taken into account various 
definite political movements which seek to realise them- 
selves in and through industry, covering the whole range 


from State ЫС Аа to sv ndicalisin. 


Fourthly, there are the labour forces which impinge 
on the industry through the employers’ side by way 
of municipal undertakings which are directed by labour 
municipal councils. 

Fifthly, our consideration has to cover the directly 
shaping influences of legislation and Government direc- 
tion dealing with labour, which tends to have on in- 
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dustry an effect which is. little less than revolutionary 


as compared. with the pre-war condition. 


Finally, there is the interaction between the two sides 

of the Whitley Councils, the whole =e itself modified 
by all the above influences. 

. Taking. the -foregoing seriatim, there is not much 
to say ‘aout the fuller organisation. of the trade union 
movement so far as the workmen’s unions are concerned, 
since this is already accomplished. For practical pur- 
poses we might consider ‘that all workmen in the electric 
supply industry are now in one or another of the trade 
unions. There is no particular point to emphasise also 
with regard to the steady improvements which are taking 
place in the internal working of the separate trade 
unions which make them more coherent and an increas- 
ingly disciplined force. But when we come to the other 
section of employés, namely, the technical and clerical 
staff, we have a recent development which'is most sig- 
nificant, and likely to play: an increasingly important 
part in the future. There is now a fully-organised trade 
union covering practically the whole of the technical 


operating staffs of the important undertakings of the 


country. The clerical stafis are also organised in part, 
in other unions, although in a much more fragmentary 


and indefinite form; they do not, therefore, count 


as in айу way an important factor industrially. The 
important fact is that the whole of the employes con- 
cerned in the effective working of the undertakings 
are in unions and,; moreover, in unions which would 
admittedly act in concert. (The details of. these separate 
unions and their relationships are somewhat compli- 
cated, and might perhaps be dealt with later on 
separately.) It is obvious from this that a return to 
pre-war conditions of industry is impossible, unless, 
indeed, the unions disintegrated of their own accord, 
which is not to be anticipated! 

The second point, mentioned, namely, the movement 
inside the trade unions towards industrial unionism 
instead of craft unionism, is a matter warranting the 
most serious study, An industrial union is one which 
is based on the inclusion of the whole of the personnel 
of a particular industry, so that all grades of workers 
engaged in the industry are associated in a single union. 
The craft union, on the other hand, in its simplest form 
covers only those of a particular trade, its members 
being dispersed in perhaps innumerable industries. 
There i is a general tendency, however, for amalgamation 
of unions, and following this a possible reorganisation 
on an industrial basis. But coming more specifically 
to the case of the electric supply industry, there is one 
union, the Electrical Trades Union, which is confessedly 
ambitious to work out a programme of industrial 
unionism for the electric supply industry. The Elec- 
trical Trades Union is obviously the only union in the 
industry which could seemingly fulfil this réle of an 
industrial union. The object, in the words of one of 
their own. writers, is the complete organisation of 
all employed in the electrical industry w ithin the ranks 
of the E.T.U." An issue of the electrical workers’ 
journal, the Electron, of February, contains an article 
on ““ Reorganisation,“ in which the writer deals with 
this proposal for complete organisation of all workmen 
employed in the industry, and with inducements which 
might be held out by the Electrical Trades Union so 
as to bring the whole of the workmen within the L.. T.U. 
It is noteworthy that he includes supervisory grades up 
to charge engineers of power houses. If this is achieved 
the Electrical Trades Union will he, so far as the 
electric supply industry is concerned, practically an 
industrial union. The importance of such rearrange- 
ment of the unions lies mainly in its sociological aspect 
and its relationship with those revolutionary pro— 
grammes which seek to work through industrial reor- 
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ganisation. The most recent phase of socialism, namely, 


guild socialism, can indeed be realised only through 
industrial unions, since so far as individual works are 
concerned, the programme of guild socialism is that 
each works shall be run by the workers. The com- 
bination of all the workers in an individual industry is 
an essential in guild socialism; in fact, speaking of 
the present craft unions’ state of unionism, the author 
of “* Guild Socialism Restated "' shows clearly that craft 
unions are recalcitrant factors to deal with in smooth- 
ing the way towards guild socialism, and points out 
that the present trade union ''in all the regulations 
which it lays down still always remains a body external 
to the actual conduct of industry.“ 

The ambition of the Electrical Trades Union in striv- 
ing to become an industrial union has thus а special 
sociological significance. Indeed, at a Conference in 
Blackpool in May, 1919, a resolution pointedly em- 
bodied the whole matter in the following terms: '' To 
take over the control of the electrical industry in the 
interests of the workers." It is a point that should be 
noted in connection with industrial unions that the 
Electrical Power Engineers' Association falls in line, 
as far as its own stratum is concerned, with this move- 
ment towards industria] unionism. This was not de- 
signedly so, of course, but lies in the nature of the case, 
and probably was not even thought of originally. 
But none the less, as will be seen when we consider guild 
unionism, it adds а most definite bias to the labour 
organisation of the industry. The importance of this 
tendency towards industrial unionisin in the industry 
as replacing present craft unionism cannot be over- 
estimated. The exact significance politically, so to 
speak, will be seen under our next consideration of the 
various political movements seeking to realise them- 
selves in and through industry. 


(To be continued.) 


THERMAL CHARACTERISTICS OF ELECTRIC 
OVENS AND HOT-PLATES. 


Discussion АТ LEFDS. 


AT a meeting of members of the NorTH-MIDLAND CENTRE of 
the INSTITUTION OF ELECTRICAL ENGINEERS, held at Leeds on 
February 22nd last. when Mr. C. J. Jewell, chairman, presided 
over a large attendance of members, Dr. E. Griffitlis's and 
Mr. F. II. Schofield's joint paper on the above subject, which 
was abstracted in our issue of February 15th, was read and 
discussed. $ 

Mr. M. B. М№Моорносхе was particularly interested in the 
remark about the weakness of air insulation, because he knew 
that it was a very common delusion that air was quite a good 
insulator. The tests, however, showed quite definitely the 
danger of the movement of air. He would emphasise that 
there was not much object in packing tight. If they could 
keep the air from circulating the less solid the insulating 
material used the better. One striking point that Dr. Grif- 
fiths had brought out was that when one used a radiation 
heater a black pot was a very good thing to employ, and 
there was no particular point in polishing it. 

Mr. ALLsorp thought the authors should have conducted 
their tests with water or other fluid. and in connection with 
the oven tests he strongly considered that those tests were of 
no value whatever for cooking purposes. The results were 
so similar that one was led to understand that one did not 
differ very much from the other, but there would have been 
vastly different results had those ovens been loaded up with 
materials that would represent as near as possible the actual 
process of cooking. They had to provide cooking temperature 
for cooking various objects of various sizes, and he did not 
think that the experiments or the tests so taken would be 
‚ of much use as а guide. In connection with the hot plates, 

they were told in tbe early days that it was necessary, and 
that it was the right thing, to have a vessel with a very thin 
bottom, but he found that by using a cooking vessel with 
a large section of wall, such as an aluminium saucepan, а 
pint of water could be boiled quicker on the same hot plate 
with the same amount of energy. He well remembered ex- 
periences with an electric oven which had appealed to every- 
one because the elements were, to all intents and purposes, 
concealed: the oven was loaded on the bottoin. side, and the 
elements were entirely out of sight. The oven could also 
be washed, which was an advantage. but the oven would 
not cook. The trouble was that the dispositions of the loading 


and the elements were wrong. Those experiences explained 
how some manufacturers threw ovens out on to the users 
and trusted to luck for their being satisfactory. That was a 
point that ought to be watched carefully. He recalled another 
oven Which nad side heating. His wife objected strongiy 
to changing a loaf round six or seven times during the 
process of baking; she did not have to do that with a coal 
or gas oven, and it should not be necessary with an electric 
oven. They did, however, get a successful oven built, i. e., 
having the elements at an ungle on each side; it had been 
in use for seven years, baking bread daily. The elements 
were placed well out of sight, and out of harm, and could 
not be damaged by liquids or fats. ‘Lhey did get circulation 
which could .not be obtained in any form of radiant heater; 
as they were put on the market and designed at the present 
time, too much heat was thrown into the oven. There was 
only one successful radiant heat oven that would actually 
bake bread. lf ап oven would bake bread it would do any- 
thing that it might be called upon to do in the ordinary 
kitchen. : 

Мг. HucH GnEsLEY (Doncaster) was not quite clear why 
there was much higher etliciency when dealing with a thick 
disk as compared with a thin plate. Why was the closed 


type of hot plate used at all if the open type was so much 


more eflicient? In ordinary kitchens, whether in private 
houses or hotels, the care necessary to keep the kitchen 
utensils with their thin bottoms in that perfect state which 
was essential would probably be missing, the pans would 


‘get knocked about, and the efficiency would become low. 


lf they had electric cooking they must have hot water, but 
heaters as a rule, he believed, were very inefficient. With 


regard to ovens, there seemed to be great objection to the 


heaters being disposed along the side or along the bottom 
on the ground of cleanliness. He did not believe any oven 
would find much favour unless it was one that could be 
cleaned easily, and the best form of oven, if it could be made 
efficient, was one in which the heat was hidden away behind 
the wall so that the whole of the interior could be thoroughly 
cleaned out. | 

Mr. JEPsoN (Sheffield) remarked that in his house everything 
was done electrically, even washing, &c. ‘They had an emer- 
gency heater in the boiler which was absolutely successful; 
it was a copper tank, and was in the house when he took it. 
There were three kW on the top. two on the next, and 
half à kW on the lowest heat. Instead of fixing it as he was 
advised officially by his firm to do, he fixed it in the centre. 
the reason being that one wanted a comparatively small 


quantity of water sufficient for washing up, or even for one 


bath. He had had it fixed in the centre so that it boiled 
the upper half first and the bottom remained cold, but if 
when the ujfper half was boiled the heater was switched on 
to the lowest heat and left on, conduction (which was very 
slow) would heat up the whole of the water. 'That was so 
successful that by switching on the top heat of 3 kW and 
leaving it on they could get three baths of water following 
one another, as much as one wanted in the house. In 
his house he had 108 amperes total capacity of heating ap- 
paratus; the maximum which he used was something like 
60 amperes. It would be a tremendous problem to install 
mains to tackle the matter, but the potential load was there. 
and it was a useful load, and it was needed mostly 
after the works were shut down, and at week-ends. 
Strange as it might seem, people said it was extremely 
extravagant, but it was not; if one went out of the 
house one switched the current off; it was not like a 
coal fire. In Sheffield they were fortunately placed for low- 
priced energy, which was an attractive feature. He did, 
however, think that they, as electrical engineers. were to 
blame for not pushing electrical apparatus more: no doubt the 
first cost of apparatus was heavy, but it saved itself in the 
long run. His advice to the builders had been to put one 
chimney in the house, and a kitchen fireplace. In many 
places, particularly round the Sheffield area, many miners 
got their coal for nothing. so that it would be absurd to 
supply them with electricity when coal cost them nothing. 
Dr. Grifliths’s paper was an extremely useful one, but un- 
fortunately it did not go far enough, and it should be up to 
the Institution to recommend that the tests should be carried 
much further than they had been. He was rather surprised 
at some tests he had made on the “ bulb fire," which had 
a parabolical reflector with a small heating coil. An alu- 
minium kettle took about half an hour to boil the water, but 
When the bottom had been painted black, the water boiled 
in something like 16 minutes. Another important matter to 
bear in mind was that if they used the kettle a second time 
immediately after they had emptied it, the efficiency rose to 
85 or 90 per cent. easily. That was because they were using 
the heat they had put into the bottom of the kettle. The 
loss by radiation was very small; that was an efficient way 
of boiling water when once they had got their vessel hot. It 
had often occurred to him that they might find some much 
quicker way of boiling water by some improvement in para- 
bolical reflectors so as to focus the heat on to a small surface. 
so that they could throw the heat right on the vessel. А soli 
body was not the right thing to use in making a test. When 
they were using water in a vessel the bottom of the veasel 
heated the water, which was immediately carried upward 
bv convection. and cool water took ite place. The greater 
the gradient they could get between the vessel temperature 
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and the water the better and quicker the whole budy would 
be heated up. In the case of a sond thing Uke à disk they 
did not get the coonung near the heater, wey only got ine 


‘elect of conduction. WIth regard to ovens, ne bud one in 


Which the heaters were piaced on the side and were circular 
zn character. ‘Lhere were two circuits in each, an outer and 
an inner, and that oven worked admirably and was сош- 
parauveiy easy to clean. In cooking meat we best arrange- 
ment was to nave а given radiating surluce Ww Strike on ше 
meat, Which closed Ше outer pores ot the meat and kept 
ше Juices ш. 1hey had found tuis an easy matter with their 
electric oven in wich there was а hook on Which the meat 
placed inside was hung between two radiating plates; an 
even temperature was Lut so nnportant. He agreed that tue 
results obtained Dy the tests Would have been lar better u 
something had been placed зае the oven to absorp the 
neat which was given ой; avsorption in ше oven allected 


matters seriously. 1% ougnt to be tue urst duty to wy to 
develop electric heating, Which unquestionabiy would become 


и шшы ot the future. It was ошу by Installing it in their 
own homes and showing it to their 1riends Шар they could 
get people accustomed to it, | 

Mr. B. J. JONES (Batey) suggested that if Dr. Griffiths 
could get some ladies who were domestically inclined o go 
to his laboratory and talk things over With hun, 1b would 


“во а long way towards helping 10rward electric cooking. A 


gas oven could be used in a rough and ready manner, and 


until an electric cooker could be used in the same way ne 


did not think they would meet with much success. Makers 
did not seem to snow the necessary enterprise, and the hrst 
cost of electric cooking apparatus was so high. 

Mr. INGLEBY (Leeds), wno spoke as a layman, suggested that 
the N. P. L. should take up the problem of producing a better 


heating element. 


Mr. WOOD (Bradford) described the Canadian house use of 
electricity. It was ошу a question ог gecung ше apparatus ш 
that country, because once the housewile got uccustomed vo 


an electric oven or iron she did not go оаск to the old style.“ 


Lngusn people when they urst went out to Canada hesitated 
to use an eiectric iron, but they found out in tue summer 
time that they were up against it, and one could see шеш 
going off to buy an eiecuiec iron. From one electrical ap- 
puance they quickly passed to others untu their homes became 
1uuy electrically equipped. 

Mr. LOVELL (Leeus) emphasised the fact that they had to 
consider the practical point of view ot the user, the housewite, 


and that very often seemed overlooked by the designer ot 


apparatus at present on the market. Ihe use of the word 
"eificiency "^ in the paper was unfortunate and open 10 
misinterpretation. 

Mr. AuLsope added that he felt certain that if it was left 
in the hands of а tew salesmen to illustrate electric cooking 
to iLe housewife they would never get the electric cooker 
pushed forward. lt inust be done by the electricity Supply 
undertakings; they must put their heart into the matter, 
and spend money upon its development. In Bradford at the 
present time tney were seriously considering the further 
ueVelopment of the electric iron. A scheme had been put 
forward to send out anything up to 1.000 irons on sale or 
return. Such à scheme had been developed in the States 
very successfully, and he thought that their Canadian friends 
owed a good deal of their development to working on Ше 
lines of sending the goods out on trial, and having taith that 
they would sell. 

in replying to the discussion, Dr. GrirrirHs said he and 
his colleagues had found it extremely difficult to und anyone 
who had had actual experience of the matter. ‘Lhe word 
" efficiency," he agreed, was not a fair term to put into the 
paper, and it would be altered. He was very doubtful about 
using parabolic retlectors; it was surprising how difficult it 
was to concentrate heat on any object, a problem that needed 
solving. If he were using an enclosed plate he would go 
i for a thick bottom; they stood a better chance of retaining 
heat by this meaus than with a thin one. 


DiscussioN AT BIRMINGHAM. 


ON February 23rd the paper was discussed by the mem- 
bers of the SOUTH-MIDLAND Centre of the INSTITUTION oF 
ELECTRICAL ENGINEERS. 

Prof. W. Cramp, in opening the discussion, said that re- 
search of a scientific character upon electrical heating appara- 
tus had for a long time been urgently needed. There were 
indeed few electrical matters about which so much nonsense 
had been talked as heating apparatus and its efficiency. The 
present paper attempted to deal with two aspects of the 


problem : One was the formulation of standard tests whereby 


apparatus could be compared and judged; the other was the 
efficiency of the apparatus. It was to be regretted that the 
word ' efficiency“ had been used in the paper to express 
the ratio of the heat absorbed by the proposed test block to 
the heat equivalent of the energy supplied to the plate, for 
that debited the plate with the heat energy emitted by the 
block. The results obtained had an interesting bearing upon 
similar apparatus heated by gas, for it would seem that gas 
rings constructed upon the radiant energy principle would 
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be more efficient for boiling purposes than those of ordinary 
ty pe. 

Mr. N. B. Коѕнен welcomed the paper because he thought 
that of the use of electric cookers aud beating apparatus Was 
to become universal in the home there was much need for 
further research and practical experiment. One of the chiet 
reasons, in his opinion, for the extensive use of yas cookers 
was the high cost of the electric cooker, which could be 
taken as about double the cost of a gas cooker of equal 
capacity. Another reuson was that supply authorities nad 
not followed the example of the gas authorities in providing 
cookers on the hire or hire-purchase system. 

Mr. Н. JOSEPH criticised the paper on the ground that the 
authors had departed radically from working conditions in 
their tests. He would like the authors to make it clearer why 
they had departed trom the homely method of heating lagged 
vessels with specially prepared contact surfaces. With regard 
{о oven experiments, the absence of working conditions ap- 
peared to leave room for further experiments. ‘Lhe thermo- 
meter was not an essential accessory; practice soon produced 
the requisite ability to judge the heat. | 

Мг. З. Н. HoLbEN mentioned that with some systems of 
domestic supply it was usual to fit a limit switch; that pro- 
duced an objectionable intermittency of supply if the pre- 
arranged current was exceeded. Would that device be suit- 
able as а safeguard for the supply authorities in the case of 
cooking apparatus, and what would be the effect of inter- 
mittency of current on the performance of a cooker? | 


THE NEW RAILWAY GOODS CLASSIFICATION, 


THE position with regard to the classification of goods carried 
on railways and the rates to be charged for them is beginning 
gradually to clear itself, as a result of the inquiry by the 
Rates Advisory Committee of the Ministry of Transport, 
although it will necessarily be a little while yet before a final 
conclusion is reached. It is а very intricate matter, and a 
solution can only be arrived at after the most careful con- 
sideration in which all parties concerned must endeavour with 
the greatest goodwill, to seek a just condition of affairs, both 


as regards classification and rates. It is not merely a question 
of carrying à certain weight of goods between two specified 
points. Many other considerations come into play, even to the 
extent of the effect of foreign competition. Any attempt to 
summarise the developments towards a more modern classifi- 
cation must be prefaced with the reminder that the existing 
railway goods classification was drawn up in 1858, and con- 
sists of classes A, B, and C, and numbers 1 to 5, but it must 
be recognised that much has happened since then which must 
of necessity modify the fundamental principles upon which 
the old classification was based. It was because of the pre- 
varication to which the 1888 classification lent itself that 
traders Welcomed the. decision of the Ministry of Transport 
to hold a public inquiry prior to settling à new classification, 
not only because of the new circumstances after the war, 
but in the light of past irritating experience under the con- 
ditions as they existed before the war. Ample evidence of 
the latter is to be found in the number of complaints made 
annually to the Board of Trade and the proceedings before 
the Railway and Canal Connnissioners concerning oppressive 
rutes and treatment on the part of the railway companies. 
Treating all that as past history, however, we can come to 
the prolonged inquiry by the Rates Advisory Committee of 
the Ministry of Transport, the result of which, in a way, 
may be regarded by some people as disappointing, Inasmuch 
as this committee did not itself attempt to devise a new classi- 
fication on the strength of the views placed before it by the 
railway companies and traders, but merely laid down certain 
principles upon which it suggested the position in future 
should be governed; and at the same time it recommended 
the appointment of a new tribunal—to work simultaneously 
with the Railway and Canal Commtissioners— whose function 
should be to fix the new classification of goods and fix rates, 
tolls, and charges, afterwards remaining in charge of this 
aspect of the situation, with power to vary und alter and 
generally to act as intermediary between the railway com- 
panies and traders. How far this new tribunal would overlap 
the work of the Railway und Canal Commissioners has 
yet definitely to be decided, but the intention appears to be 
that the new tribunal shall undertake the duty of fixing 
rates, tolls, and charges, and certain of the functions ot the 
Railway and Canal Commissioners, leaving the latter to per- 
form such duties as are not transferred to the new body. 
Questions of undue preference, for instance, and other ques- 
tions of & legal character are presumably to be continued 
to be dealt with by the Railway and Canal Commissioners, 
although, speaking offhand, one would be inclined to suggest 
that it would have been better to have strengthened the Rail- 
way and Canal Commissioners and ‘given them the additional 
duties suggested for a new tribunal, which, by the way, is 
to consist of three permanent paid members giving their whole 
time to the work, one being a person experienced in railway 
work, the second a person experienced in commercial affairs, 


428 


THE. ELECTRICAL REVIEW. 


[VoL. 88. No. 2,262, APRIL 1, 1931. 


апа the third, the chairman, а lawyer having no connection 
with railway or trading concerns, and not nolding judiciul 
ice. In addition, there are to be two panels, one to be 
called the Traders“ Panel, nominated by the Minister of 
Transport after taking the advice of the various traders' 
associations, and the other to be called Ше Railway Panel, to 
be nominated by the Minister of Transport after taking the 
advice of the Railway Companies’ Association. This new 
tribunal, however, has not yet been constituted, but with 
a view to avoiding delay, the Rates Advisory Committee of 
the Ministry of ‘Transport called upon the railway companies, 
during the public inquiry, to prepare a new classification to 
be used as a basis of discussion with the traders in arriving 
at the object desired by all, viz., greater simplification and 
clarity of detinition. 

The above may be regarded as a brief summary of the 
position at the close of the public inquiry, at which the 
Federation of British Industries necessarily took a prominent 
part as representing the engineering industry as a whole. 

The railway companies duly submitted a new schedule. 
This, however, was not published until December 31st, 1920, 
and traders were given until January 31st, 1921, in which to 
lodge their objections and views upon it. Without in any 
way judging the success or otherwise of the railway com- 
panies in their endeavour to arrive at a greater simplification, 
it can be said that when the traders saw the really large 
volume which the new schedule filled, they were justified in 
complaining at being given only а month in which to examine 
it. Consequently, as the result of a universal protest by the 
traders’ associations, the date of lodging objections was ex- 
tended until February 28th, and the Federation of British 
Industries, which now has its own transport department, has 
placed a statement of the position before its affiliated bodies, 
and asked for recommendations to$reach the Federation by 
February 14th. The general principles of the railway cora- 
panies’ proposals were considered at a public hearing before 
the Rates Advisory Committee on January 18th. and 19th, 
and in order to avoid the putting forward of conflicting 
opinions within each industry, an endeavour is being made 
to form а co-ordinating committee composed of important 
representatives of the various. large traders’ organisations 
which are ut present dealing with the matter. Meanwhile, 
the railway companies have agreed to publish the proposed 
classification in such a form ах to show together the articles 
comprised in each. class, and when this document is available 
the Traders’ Committee of the Federation's transport depart- 
ment will be able to appreciate, and criticise if need be, 
far more expeditionsly what is put forward. 

From what has been said, it will be realised how impos- 
sible—-or at any rate imniperfect— would. any attempt be to 
state in a comparatively few words what is the real position, 
as it now exists qua the details of the new classification. 
Nevertheless, the general result may be indicated, although 
there is little doubt that, as finally decided upon in the light 
of the traders’ criticisms, there wall be important changes in 
details. In reviewing this matter, emphasis should be laid 
upon the point that whereas in previous inquiries affecting 
the relations of the railway companies and traders, à consider- 
able amount of antagonism has been shown between the 
parties, great goodwill is being shown, and both sides are 
doing their best to help the Rates Advisory Committee to 
come to correct, conclusions. The railway companies have 
voluntarily made very substantial concessions to the traders, 
and their willingness to accept reasonable proposals of change 
deserves notice. The new classification shows an endeavour 
on the part of the railway companies to bring the same types 
of goods as far as possible into one class, with certain neces- 
gary subdivisions, and so successful have they been in this 
with regard to one class of engineering machinery—which does 
not happen to be electrical, however—that the particular 
trade association. does not propose to exercise the right that 
it has of lodging formal objections, its views having been 
met to a considerable extent. The advantage of bringing 
goods into as small a compass as possible, as regards classitica- 
tion, must necessarily have the eflect of producing considerable 
economies on the part of traders as regards clerical work, and 
elauninating the interminable arguments with the railway 
companies Which. have been so prominent in the past. So 
keenly is this recognised that it is felt the balance of advan- 
taye would be with the trader, even if the result. of such 
à reclassification had the effect, as it will in some cases, of 
Increasing the aggregate amount to be paid. There should 
be an end, for all time, to the absurd position that some 
machinery, by taking pieces off here and there, for example, 
сап be sent under a totally different classification and a 
dillerent rate. That is the object in view on the part of the 
traders, and we believe the railway companies fully appreciate 
that, the traders on their part recognising the difficulties in- 
valved. Instead of the Classes A, В, and C, and 1 to 5, it 
15 now proposed to have 21 classes numbered 1 to 21, of which 
classes 2. 6. 10, 13, 16, 18. 19. and 39 are intended to cover 
articles hitherto carried at the class rates fer old classes A, B, 
and C, and | to о, and the other classes are intended to cover 
as far as possible, articles hitherto carried at exceptional rates 
below the appropriate class rates. There will probably be 
considerable discussion as to the minimum loads, because as 
the mimmum loads have been raised from 4 tons to 6 tons 
to pet the advantage of the lowest rate, it is clear that many 
traders will suffer considerably on this account, quite apart 


from tbe raising of the rates themselves, on- the new principles 


laid down in ihe report of the Kates Advisory, Committee. 


1t behoves the various traders and their associations, theretore, 
w study the new proposals, rst by comparison oi uie position 
under the existing Classilicaüon and under the proposed сїйззї- 
fication, and secondly, the relative position of individual goods 
or sunlar products under the new classilication. ‘Lhis, now- 
ever, cannot be done elticiently. until the rauway companies 
publish the promised new volume setting out. side by side, 
the relative positions. For the moment, therefore. even traders 
themselves are not in the best position tor giving heiptul 
suggestions to their particular trade associations. Ie ques- 
tions of owner's risk and exceptional rates will require most 
careful attention. In the opinion of some peuple, all goods 
in general should be conveyed at owner s risk, at the option 
and discretion of the owner to send them at tbe company s 
risk for an extra charge proportionate to the value. ш the 
goods, and the new classification, we believe, is on this baus. 
The question ot exceptional rates, under the greater sub- 
division of the new classification, presents certain. ditliculties, 
but there scems every prospect of such ditliculties being met 
and many of our past troubles being swept away under the 
soothing intluence of the new tribunal. m | 
Incidentally, it may be mentioned that in the Board of 
Trade Journal there has been published a list ot increases in 
goods rates on the railway systems of the world since the war. 
We are not at all sure that any comparison of this kind is 
particularly useful, having regard to the varying conditions. 
Special interest does attach, however, for instance, to the 
general rebate in France of 10 per cent. on goods for export, 
and this method of assisting the foreign trade of Great Britain 
is one which might well receive syinpathetic consideration, 
and so remove the anomaly of its cosfing more to send goods 
from the Midlands to the coast than it costs foreigners to send 
similar goods many times the distance over both land and sea. 
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OUR FUTURE 


TRADE WITH SPAIN. 


(Concluded from page 375). i 

The lines in which preferénce for British 
goods is most pronounced include heavy 
machinery, steam generators, cranes, and 
pumps. ‘here is much leeway to regain, 
as is patent from the results of the recent tenders for rolling 
stock tor the Spanish ruilways. A further reduction in freight 
rates from the United Kingdom to Barcelona is essential. 

In short, the outlook for British trade in Spam is un- 
doubtedly bright, but a great deal depends upon the adapta- 
bility of the British manufacturer to. the market, and, as 
stated before, a study of the methods of business which meet 
With success there. 


British Goods 
in Favour. 


It is exceedingly difficult for the average 
Anglo-Saxon to understand the Spaniard, 
and this is probably not fully realised by 
the British manufacturer. Only too often 
one hears of or meets with commercial travellers who are 
entirely ignorant of the language—in Spain, unlike South 
America, & good knowledge of the language is essential—and 
make no apparent eflort really to understand the Spanish 
character. Consequently, although Spanish firms certainly 
have a marked preference for British goods and for. trading 
with the British, on account of their reputation for straight 
dealing, orders go elsewhere. 

Another point to remember is that although the Spanish mer- 
chant is a good payer, he likes credit, and will go where he сап 
pet it. As a general rule business should be done at 90 days 
from date of shipment. Spanish merchants prefer that bills 
should be drawn on them, and in dealing with respectable 
firms there is no difficulty in getting these bills discounted 
locally if it is desired. With the establishment of British 
banks and organisations such as the Federation of British 
Industries and the Commercial Secretary's Department. to 
say nothing of improved Consular representation, there should 
be no difficulty in taking up references in any doubtful cases, 
Where credit 1s asked for. 

The personal element is all important. and it should not be 
forgotten that certain forms of courtesy which are unusual 
in our country are traditional in Spain. Every Spaniard 
considers himself a gentleman—the differences between him: 
self and others being merely accidental—and he expects to be 
treated as such. 

To obtain the best results it is necessary to go to Spain and 
study the conditions and needs of the market, and it should 
be borne in mind that much business can be done outside the 
capital and other large provincial towns. Personal propaganda 
is. as has already been said, the best method of all, but much 
can be done with catalogues, circular letters, and advertise- 
ments, provided that: (1) They are written in correct Spanish 
—South American Spanish will not do for Spain; (2) the 
metric system is employed; (3) quotations are made c.i f. 
Spanish port. How many British firms are prepared. to do 
this? The Germans are doing all this and more, and there 
is no doubt that they will spare no effort. to regain their 
hold on the Spanish market. aided, as they аге, by a favour: 
able rate of exchange. German travellers with ample supplies 


Methods of 
Business. 
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of catalogues are to be found in villages where the British 
are never seen, and in districts where a command of the 
language is essential. they pay that minute attention to detail 
which goes so far to gain the sympathy of the Spanish mer- 
chant. 

A last point, which is certainly important, is that of packing, 
which, in a country with rather irritating Customs restric- 
tions, sbould not be overlooked.. 

All the principal towns in Spain are 
| Use of served with tramways, the large majority 
Electric Power. being electric. The business is still largely 
| in the hands of the Belgians, although 
evidence 1s not Wanting that the Spaniard is anxious to obtain 
control, as is shown by the recent absorption of the Madrid 
tramways by a Spanish company. Н 

The importance of hydro-electric development in Spain is 
fully realised by Spanish engineers, and the hydro-electric 
power generated shows an increase from 281,000 h.p.-in 1914 
to 618,000 h.p. in 1920. According to fairly reliable sources, 
there are stated to be about 2,000,000 kW (1 kW = 1.34 h.p.) 
available, only taking into consideration waterfalls of more 
than 2,000 kW. ‘This power is spread pretty well all over the 
country. 

In view of the fuel problem, it is of paramount importance 
to Spain to avail herself to the full of all the electric energy 
that the country is capable of producing, but there are many 
difficulties to be faced in connection with it. Although this 
power is distributed practically all over the country, climatic 
conditions vary enormously, and, as a natural sequence, the 
flow. of water in the rivers varies. Some rivers are dry in 
summer and fullest in the winter months, others, on the slopes 
of the Pyrenees, are dry in winter and fullest in the summer 
months, when the snows have melted. This irregular water 
supply makes some form of reservoir essential, and this has 
consequently been adopted by the majority of the companies 
which have put up large plants in that country. There are 
said to be 268 plants in the country, of which the following 
are the most important :— i h.p 


г 


S.A. Riegos y Fuerza del Ebro ... 130,000 
Hidroeléctrica Espaüola  ... 64,000 
Energia Eléctrica de Cataluña ... 60,000 
S. A. Catalana de Gaz y Electricidad 41,000 


Sociedad Productors de Fuerzas Motrices 90,000 
Hidroeléctrica Ibérica . Р i 
The enterprise of the Ebro Co. has certainly been of enormous 
benefit to Cataluña. Its power plants are on a scale previously 
unheard of in Spain. The transmission lines are upwards of 
100 miles long, transmitting at 110,000 volts. On this plant 
hundreds of factories in the busy industrial centres of Barce- 
lona, Tarrasa, and Sabadell, to quote only a few, depend, and 
1t can certainly be stated that the difħculties of the coal 
situation, both during and after the war, have been very 
largely ameliorated by this one firm. 
The importance of electric power in 
State Spain has evidently not been overlooked 

Commission by the State, as in 1918 a permanent Com- 

of Inquiry. mission was appointed by Royal Order to 
cr consider the following points: (1) The pos- 
sibility of the construction by the State of a national system 
for the distribution of electrical energy; (2) the maximum 
extension possible of such a system; (3) the approximate cost 
of such а system, calculated on a basis of normal prices or 
with copper at about £50 a ton; (4) the possibility of the 
State supplying the capital required or of guaranteeing its 
Interest, taking tolls of the energy transmitted, or any other 
means of financing the system; (5) the possibility of a uniform 
system, and the means to secure it. The Commission pub- 
lished its findings in 1919, and it was estimated that the cost 
of the scheme would be about 130 million pesetas, but, beyond 
drawing up the main headings for presenting a Bill to the 
Cortes, the matter has not been proceeded with. 

It is hoped that a final agreement will shortly be arrived 
at between the Spanish and Portuguese Governments for the 
utilisation of the falls of the Douro. from which power will be 
transmitted to Madrid and Bilbao for the electrification of the 
main line railways of western and northern Spain. 

The hydro-electric enterprise is specially protected by tbe 
law of 1917 for the protection of Spanish industries, and it is 
scarcely an exaggeration to state that the future development 
of Spain is very closely linked with the progress made in the 
development of this great natural resource. 


Lecture on Electric Vehicles—An interesting lecture 
on_ electric vehicles was delivered on March 10th at the 
Salusbury Road sub-station by Mr. A. W. Blake. the electrical 
engineer to the Willesden Borough Council. The meeting was 
primarily intended for the garage attendants and drivers bf 
the electricity departinent'a fleet of electric vehicles, but was 
also attended by the other members of the staff. An invitation 
was also extended to the vehicle staffs of the Hammersmith 
and Hamostead undertakings. which was readily taken ad. 
vantage of. The lecture was illustrated by lantern. slides, and 
simplified diagrams of connections, and was followed by 
experimental demonstrations of first princivles and of * short 
circuits,” open circuits,” ''earths," and simple series and 
parallel. connections. MERE 


THE LONG-DISTANCE TELEPHONE SYSTEM 
OF THE UNITED KINGDOM. 


By Sin WILLIAM NOBLE, M.LE.E. 


(Abstract of paper read before the INsTITUTION oF ELECTRICAL 
| | ' ENGINEERS.) | uL. 


THis paper describes the development of the trunk telephone 
system since 1905, and deals mainly with the improvements in 
line plant design, especially in underground cable, which have 
been made during the past 10 years. 

The expansion of the trunk-line system since 1905 led to con- 
gestion of the pole lines, and the difficulty of finding new routes 
increased. А scheme of direct cross-country routes of steel 
tower construction capable of carrying very large numbers of 
conductors was prepared, but at that juncture improvements 
in underground long-distance telephone cable led to а solution 
of the difficulty. Details are given of the valuable early work 
of P.O. engineers in devising methods and apparatus for 
balancing underground cable circuits во as to render them free 
from mutual interference and cross talk. This early work led 
up to the modern precision method of cable balancing which 
was first applied to a 52-mile cable laid between J eeds and 
Hull in 1913, which involved the making of over 90,000 capacity 
tests under field conditions, and every individual mile of the 
cable throughout the whole route was balanced to a very high 
degree of accuracy. The cable without any modification or 
adjustment was found suitable for working simultaneously, 
without cross-talk or disturbances of any kind, loaded physical 
telephone circuits, loaded superposed or phantom circuits, and 
high-speed Wheatstone automatic telegraph circuits. 

The programme of construction for 1914 included the pro- 
vision of a main cable-duct route from London to Liverpool 
via Birmingham, and the first cable on this route was com- 
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pleted as far as Birmingham in June, 1915, and extended to 
Liverpool in 1916, being designed to give 30 circuits between 
London and Liverpool, and 42 between London and Birming- 
ham and Birmingham and Liverpool. The results obtained 
from this cable removed all doubts as to the future success 
of the underground trunk cable in relieving the congestion on 
the aerial lines, but the quality of service afforded by this cable 
in comparison with that previously given by aerial lines led 
to a rapid increase in traffic between the centres connected by 
the cable. Whereas a loss of 10 to 15 per cent. of working 
time was a common experience on long aerial lines, the loss 
on these cable circuits was nil. 

More than once during the war the London-Liverpool cable 
saved the telephone trunk system from serious breakdown. 
This was notably the experience after the extraordinary 
blizzard which caused so much havoc in March, 1916. The 
storm swept across the country in a direction north-east to 
south-west, and reached a force of 75 miles an hour over a 
belt of nearly 100 miles in width between the Wash and the 
Bristol Channel. and was accompanied by a heavv fall of 
snow. Within little more than two hours practicallv every 
pole line inside that belt had been destroyed, and roads, rail- 
ways and canals were blocked with the poles and wires thrown 
across them. It was an unparalleled disaster in the record 
of the telegravhic and televhonic services of this country. 

Owing to the success of this premier cable. within two 
years of its completion every available circuit had been alla- 
cated, and the question of providing a second cable arose. It 
was evident that it wonld be necessary to increase consider- 
ablv the capacitv of underground duct routes in order to cope 
with the expansion of traffic which would follow on the exten- 
sion of the underground system. At this juncture, however, 
the introduction of the three-electrode thermionic tube com- 
pletely changed the aspect of the telephone repeater problem. 

The soft valve has now been superseded hy the “ hard ” 
valve for all telephone repeater work. but the thermionic valve 
with its associated input and output transformers has enlv a 
unilateral action as an amplifier. For use in the ordinary 
two-wire teleohone circuit it must be dunlexed in-order fo 
transmit and amnlify speech currents in both . directions 
through the circuit: this is effected on the principle of the 
duplex telecranh relay. bv. the vse of differential winding on 
the line side of the output transformer (fig. 1). | 
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Since the introduction of the thermionic valve amplifier the 
unbalance ditheulty has become one of the chief difticulties in 
modern balanced repeaters. In practice, the use of the simple 
differential repeater circuit shown in fig. 1 is limited to those 
eases Where the repeater can be inserted at the electrical 
centre of a homogeneous and stable line circuit. This con- 


dition is obtainable generally only in well-constructed cables. 
In this country it is seldom obtainable on aerial lines owing 
tu the variations caused by our climatic conditions. 


Under 
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ріс. 3.—BRIDGE AND OSCILLATOR FOR IMPEDANCE MEASUREMENTS. 
hig. 4.—ITMrepance/FREQUENCY CURVES FOR 7U-LU. CABLE 
CIRCUIT. 


the best conditions of a cable circuit the simple differential 
repeater may be operated to give a transmission improvement 
equivalent to the suppression of 16 miles of standard cable in 
a Circuit having an equated length of 30 miles of standard 
cable. It has been found generally impracticable to use the 
sunple differential repeater for tandem working. 

This limitation led to the development of the double differ- 
ential repeater shown in skeleton form in fig. 2. In this 
arrangement the line circuit is divided at the repeater station; 
eich side is terminated in a duplex repeater and balanced by 
an artificial line designed to represent ав nearly as possible the 
electrical characteristics of the actual line over the range of 
speech frequency. In practice, the balance can be made 
sufticlently accurate by the use of simple apparatus to permit 
the operation of as many as four repeater stations in tandem, 
each giving a transmission improvement equivalent to the sup- 
pression of 16 miles of standard cable. The minimum residual 
transmission equivalent of a repeatered circuit using repeaters 


of this {уре singly or in tandem is found in practice to be 


about 12 miles of standard cable. 

lt is necessary to measure the impedance of each line, if 
maximum efliciency is to be obtained from а repeater, to 
enable the balance to be calculated. The impedance character- 
istics of line circuits are obtained from a.c. bridge measure- 
ments made at frequencies ranging from 350 to 2,000 cycles per 
secoad. A thermionic valve arranged as an oscillation 
generator is used as a source of power for the bridge (fig. 3), 
and fig. 4 shows the results of measurements on a loop of 
10-Ib. conductors loaded with 135 mH coils at intervals of 2.6 
miles. The mean curves for both the resistance and reactance 
components rise with frequency. This is due to the loading 
coil nearest to the оћсе from which the measurements were 
made being too near to that оћсе, and also to the effective 
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Figs. 5 & 6.- SHUNT AND. ARTIFICIAL CABLE BALANCE, RETEATUR 
ON 70-LB. LOADED CABLE. 


Fic. 7.--МорилкЕр MEAN CURVES. 


resistance of the loading increasing appreciably with frequeney. 
The irregularities in the curves are due to various causes, such 
as unequal spacing of loading coils and variations between the 
inductances of the coils along the circuit. This cable was not 
designed. for repeater working, and in more recent cables 
хреста care has been taken to keep the inductance of the load- 
Ine coils within narrower limits and to maintain. accurate 
spacing. An muproved type of loading coil has been introduced 
by the Western Electric Co. whieh it is expected will be much 
less liable to vary ain inductance with time, and the effective 
resistance of which varies much less with frequency. 

One method of treating the cable of which the impedance 
curves have been illustrated is shown in fig. 5. & condenser in 
series With a resistance is placed as a shunt across the line, 
and this produces mean curves, fig. 7. which are practically 
horizontal. As the cable in this case is electrically short, an 


artificial cable is used to extend it, fig. 6, and the balance used 
is shown in the same figure. The necessity for extending the 
cable is due to the variations in impedance which result when 
a short line, that is, à line less than about 15 standard miles 
in length, is connected to lines or apparatus of differing im- 
pedances at the distant end. Such variations upset the balance 
of the repeater. If the line is sufficiently long, however, such 
connections do not sufficiently affect the balance to interfere 
with the working of the repeater. 

The dithculties in operating circuits using differential re- 
peaters in tandem have induced investigations of other systems 
for obtaining two-way facilities. The first is an adaptation of 
the principle of the sunplex telegraph repeater arranged for up 
and down working. The line is divided at the repeater station, 
and the up and down sides respectively are led through the 
tongues and spacing contacts of an electromagnetic switch to 
the input circuit of an amplifier. The output circuit of each 
amplifier is cross-connected to the marking contacts of the 
opposite electromagnetic switch. The electromagnetic switches 
correspond to the automatic switches of, the telegraph repeater, 
and.are similarly controlled by the amplitied outgoing currents, 
fg. 8. This principle has also been applied to wireless 
telephony. | 

The second system uses separate line circuits for transmitting 
in the up and down directions respectively. It is generally 
known as the four-wire system, fig. 9. The speech currents 
circulate in only one direction around the circuit and are 
relayed by the one-way amplifiers in each side. 

In practice the terminal balances can be made sufficiently 
accurate to enable the repeaters to be operated so as to give a 
transmission improvement equal to the suppression of an 
attenuation length not less than that of the total line circuit. 
With modern balanced cables the repeaters may be spaced up 
to 30 standard miles apart; consequently very small conductors 
may be used. For long-distance cable circuits, bevond the 
economical range of the two-wire circuit. with differential re- 
peaters, the four-wire circuit offers important advantages and 
will be widely used. 

Reference has been made to the London-Liverpool trunk 
cable and to the circumstances which led to its provision. 
Studies of traffic requirements between London and the Man- 
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Kia. 8.— REPEATER WITH SWITCHING RELAYS. 
Fic. 9.—Foun-wikukE REPEATER SYSTEM. 


chester and Leeds areas indicated the desirability of the same 
provision in these cases, and, but for the incidence of the war, 
а cable of simular capacity and efficiency to the London-lver- 
pool cable would have been commenced ір 1914. Revision of 
the scheme in 1918 with later knowledge proceeded as follows: 

The trunk circuits Were required to give a transmiselon 
efficiency of 12 miles of standard cable between test-boards. 
This eflicieney could be obtained with cable conductors weigh- 
ing 200 lb. per mile of wire, loaded with 100 mH per mile, and 
à cable of maximuin diameter would provide 42 circuits includ- 
ing phantoms. Such provision would barely suflice for two 
years! development, and a second cable would have to be com- 
menced immediately on completion of the first. The develop- 
ment at the end of eight years would require several such 
cables, for which duct space should be provided at the outset. 

Now assuming. the installation of a midway repeater giving 
à transmission improvement of 14. miles of standard cable; 
then for an equivalent of 12 standard miles between terminal 
test-boards а cable containing 100 Ib. conductors would be suit- 
able. A cable of maximum diameter would provide 90 cir- 
cuits including. phantoms. The annual costs per circuit in— 
cluding repeaters would be approximately one-half that of the 
previous scheme, and the provision of a second cable would be 
postponed for about three years. 

Further, assuming the installation of two intermediate re- 
peaters each giving a transmission improvement of 14 standard 
miles; then the required. efficiency between terminal test- 
boards could be obtained with cable conductors weighing 40 lb. 
per mile of wire, and the cable would provide 240 circuits 
including phantoms. The total annual charges per circuit 
would be approximately one-third. those of the first. scheme. 

It was decided. to proceed. with the London: Manchester 
development on these lines, and at the time of writing this 
paper the duct route between the terminal stations has been 
completed and the cable is well on the way. Duct space has 
been provided to take care of developments for the next 2 
vears. The duct route forks at Derby, one route going north 
to Leeds and the other north west to Manchester (fig. 101. 
The repeater stations will be located at Northampton and 
Derby, Ent a temporary repeater installation is being provide 
at Leicester, with sufficient equipment to operate the number 
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of circuits required for two years ahead. The circuits will be 
worked temporarily at a lower efficiency than that designed 
for the full scheme, but they will be equal to most of the 
existing aerial lines’ and will relieve the present congestion on 
the routes between London and Lancashire and Yorkshire. 
In addition to this, the risks of interruption of service by 
storms will be minimised. 

At the present time the construction of similar main cable 
routes from London to Southampton and Portsmouth and 
from London to Bristol and the west has been commenced. 
In due course the northern cable route will be extended 
beyond Leeds through Newcastle and Edinburgh to Glasgow, 
so that in the course of a few years all main telephone com- 
munications between the important commercial centres of this 
country will be underground, giving a quality and stability of 
1 СЫ which will be equal to, if not better than, any in the 
world. 

With regard to submarine cable development, in 1911 
Messrs. Siemens Bros. & Co. introduced a form of balata 
dielectric as a substitute for gutta-percha in loaded submarine 
cables, on account of the greatly reduced leakance of the 
former as compared with the latter. The effect of this im- 
provement was to reduce materially the attenuation constant 
and increase the range of speech in loaded cables. 

In 1914 the Post Office engineers obtained four circuits from 
a loaded four-wire submarine cable, with the circuits isolated 
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Fic. 10.—MaiN UNDERGROUND ‘I'ELEPHONE CABLES. 


frum the land lines at the ends of the cable by transformers, 
vız., the usual two side circuits and one loop phantom circuit, 
the fourth circuit being obtained by using the four wires of the 
cable in parallel with earth. Experiment shows that the 
lourth circuit can be made successful in a continuously-loaded 
cable, but it has not yet been successful in a coil-loaded cable. 

In certain circumstances where a four-wire loaded cable 
could not be satisfactorily laid owing to the weight of the 
cable, it might be desirable to lay single-wire loaded cables, 
and an investigation of the electrical constants which might be 


expected in such a cable has been made by the Post Office. . 


It is found that the effective resistance of the conductor in 
such a cable would be materially greater than that of half the 
resistance of a loop circuit of the same gauge, and experiment 


Shows that, when tested at a frequency of 800 periods per 


second, the resistance is approximately 2.5 ohms more than 
that of the resistance of the same single wire when measured 
by d.c. The increase of resistance was found to be the same 


for conductors weighing 500 lb. per nautical mile per wire 


and 100 Ib. per nautical mile per wire. The increased resist- 
ance in the two cases is due to the effect of the cable sheath 
and the return path consisting of sea water, and these are 
similar. in the two cases. 

о carry a large number of circuits across a wide river or 
estuary four-wire cables are unsuitable. To meet this require- 
ment a continuously-loaded cable has recently been designed 
and is now being manufactured for the Post Office. This 
cable will contain seven quads, and it is hoped that seven 
Phantom circuits will be obtained in addition to the 14 side 


circuits. The erg of the conductors is 70 lb. per nautical 
mile per wire, and of the dielectric 110 lb. per nautical mile 
per wire. 'The attenuation constant of the cable circuits for 
speech purposes is 0.05 per nautical mile, which is practically 
the same as that of the unloaded telephone submarine cable 
conductors weighing 160 lb. per nautical mile per wire and 
insulated by gutta-percha weighing 300 lb. per nautical mile 
per wire. This cable was the standard type for long-distance 
communication before the advent of loading, and it contained 
only four wires. This enables us to see at a glance the pro- 
gress which has been made. | | 
The introduction of telephone relays has made it possible 
frequently to use submarine cables of a less efficiency than 
the coil-loaded cables previously required. This makes it 
practicable to increase the use of continuously-loaded cables 
in which the difficulties of maintaining loading coils in sub- 
marine cables are entirely eliminated. The present policy is. 
on this account, to extend materially the use of submarine 
continuously-loaded cables. 

Concerning high-frequency or so-called '' wired wireless 
telephony, it is becoming evident that developments ot the 
system are destined to play an important part in the future in 
long-distance communication. | 

It may be said that the most attractive, and at the same 
time the most valuable, feature of the high-frequency carrier- 
wave system is its adaptability to multiplex telephony, that is 
to say, the simultaneous operation of several communication 
channels over one wire circuit. 

The system is already in commercial service in Germany 
and in the United States on long aerial telephone circuits, but 
the conditions under which those services are possible are prac- 
tically non-existent in this country. The economical value of 
the system for use in the United Kingdom lies in its appli- 
cation to underground cables. There are, however, a few 
cases where the system may be applied economically to aerial 
lines. Some of these are now being dealt with and will be 
brought into commercial service and linked up with the trunk 
system during the coming year. 


CAPILLARITY AND SURFACE TENSION. 


THE growing importance of colloidal chemistry is leading to 
an increased interest in what used to be considered the some- 
what academic subject of surface tension. This revival of 
interest should react usefully, for the colloidal state is in 
truth nothing but a fine state of division in which surface 
action becomes of paramount importance. Hence the import- 
ance of accurate measurements of surface tensions and the 
need for a systematic determination of capillary constants. 

With this end in view the Farapay Society and the Man- 
CHESTER LITERARY AND PHILOSOPHICAL SOCIETY arranged a joint 
meeting in Manchester on February llth to discuss the pre- 
sent position of capillarity and surface tension measurements. 
The proceedings were opened by Sir HENRY Miers, F. R. S., 
President of the Manchester Society, and the discussion was 
presided over by Prof. ALFRED W. Porter, F. R. S., the 
recently-elected President of the Faraday Society. The dis- 
cussion was led off by Dr. ALLAN FERGUSON, who gave а very 
valuable and interesting critical survey of the methods that 
have been proposed and used for the measurement of inter- 
facial tensions, whether between liquid-gas, solid-liquid, or 
solid-gas surfaces. The importance of analysing the different 
methods is obvious when it is realised how varied are the 
values of surface tension obtained depending on the experi- 
mental method employed. 

The conclusion arrived at was that the most promising 
methods for systematic use were those depending ор :— 

(1) The measurement of large bubbles or drops; 

(2) The measurement of the maximum pressure required to 
release a bubble of air from the end of a capillary tube im- 
inersed in the liquid; 

(3) The measurement of the maximum pull on an anchor 
ring which is immersed in the liquid and slowly withdrawn 
therefrom. 

In a second paper Dr. FERGUsON and Mr. P. E. Dowson 
described а modification of the capillary tube method for the 
measurement of surface tensions, a method described as hold- 
ing the affections of experimenters by reason of a somewhat 
delusive simplicity. The modification devised is to foree down 
the meniscus to the end of a short capillary immersed verti- 
cally in the liquid and measure the pressure required to do so.. 
This pressure is measured on а separate manometer, and the 
difference of level of the surfaces of the liquid in the gauge— 
magnified by using a light liquid—is a measure of the rise that 
would have taken place in the capillary. Temperature control 
is simple, and temperature measurements are made by means 
of а thermo-couple. 

The great advantage of this method is that it dispenses 
with the tedious process of selecting a long capillarv of per. 
fectly uniform cross-section, and also does away with the 
necessity for calibrating and keeping clear such a capillary. 
Sources of error, such as the big temperature correction neces- 
gitated in measuring the rise of liquid in a capillary and the 
difficult measurement of the height itself, are also climinated. 
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Compiled expressly for this journal by Ми5виз. Surrow-Jowzs, O' Dur. дир 
STEPHENS, fChacteced Patent Agents, 285, High Holborn, London, W. C. 1. 


7,708. “Electrical polarity indicator." R. D. Young. March lith. 
7.743. “ Method of fastening electric cables and wires to porcelain, &c., 
insulators.” W. R. Millar. March llth. i | UU uec e бу 
7,744.. Automatic switches.” W. J. Allen and M. D. Vick. March llth. 
7.749. “ Supports for overhead trolley wires." E. R. Myers. March llth, 
7,753. “Insulating tape." W. Connolly. March 11th. | 2 
7.778. Electric current regulators." W. Langdon-Davies and A. Soames, 
March lith. 5 2595 
7.781. '"Accumulators." W. T. Coulson, March llth. "^ 7 
7.787. " Rectangular casing for electrical apparatus." Landis & Суг Akt. 
Ges. March 1th. (Switzerland, March 13th, 1920.) 
7.795. Electro magnetic apparatus for detecting electric currents." H. J. 
Dale. March llth. ‘ 
7.814. Wireless receiving systems.” 
March Mth. (Germany, March 13th, 1920.) 
7.817. “ Induction regulator for mono and polyphase current circuits." J. 


Kristen and Maschinenfabrik Oerlikon. March llth. (Switzerland, March 
23rd, 1920.) 


7.819. “ Providing electric cables with Wistinguishable wrappings for various 


leads," Deutsche Kabelindustrie Ges. and H. Sefton-Jones (Deutsche Kabel- 
industrie Ges.). March IIth. 


vf 
7.848. '' Apparatus for detection of llertzian waves.“ M. Marshall. March 
12th. i 
7,882. ‘Cooling arrangements for electrical machines.” 
March 12th. 


7. i. Electro mechanically controlled telephone system." F. Aldendorff 
and H. Baron (Aldendorff). March 12th. 


7. W. Electric measuring instruments.” F. Holden. “March 2th. 
7. 7. Oscillating valve relays." G. A. Mathieu. March 12th. 
7.8K), " Means for supporting thermionic valves." А. R. Taylor. 
2th. | | | 
7,896. “ Electroplating apparatus." T. R. Canning and W. Canning & Co., 
Ltd. March 12th. 


7,900. “ Electric bells, &c." E. Magerle and J. Steiner Ges. March 12th. 
(Austria, March 12th, 1920.) | 


7.9022. Mine-signalling visual indicator." R. S. Gardner. March 140. 


7.933. '' Electric. motors." Automatic Telephone, Manufacturing Co., Ltd. 
and A. E, Hudd. March 14th. 


7.947. Electric fuse-boards." J, B. Tucker. March láth. 
7.954. Automatic, &c., telephone systems." W. Aitken. March Ich. 


7,964. “ Portable electric lamps." J. M. Fenton and Doherty Motor Com- 
ponents, Ltd. March 14th. - 


7,973. ‘ Electrolytic cell.“ Elektrizitats Akt.-Ges, vorm Schuckert & Co. 
March ldh.. (Germany, June 14th, 1920.) 


7.982. “Means for magnifying effects of syigll efforts for telegraphy, &c.” 
Pgh 


Ges lür Drahtlose Telegraphic. 


A. Arutünoft. 


March 


A. Orling. March IAth. : x . 

7.087. Telephone systems.” Automatic Telephone Manufacturing Co., 
Ltd. March 4th. (United States, March 29th, 1920.) 

7.993.‘ Switch plates, finger-plates, &c." T. A. Ingram and J. M. Kaye. 
March 14th. - ; 

7,998. *' Electric heaters." G. Durando. March láth. 

SO. * Multiple low-frequency telegraphy." N. Koomans. March 14th. 

8,009. “ Ignitian devices: for internal-combustion engines." British Thom- 
son-Heuston Co.. Ltd., and A. P. Young. March 14th, 

BAI. „Guiding means for push-buttons in telephone boards.” 
Manufacturing Co. (1990), Ltd. March Ith. ` | 

l. Telephone systems with high-frequency oscillations.” H. A, Gill 
(Deutsche Telephonwerke Ges.). March 14th. | 

К.З. Klectric signalling or call apparatus." C. F. Metcalf, March 15th. 

KOST. “Dry storage. batteries." M. Gardiner. March loth, 

R9. “ Electric starting and energy. generating machine for automobiles.” 
R. Bosch Akt.-Ges; March With. (Germany, November 29th, 10.) 

8. 050. Electro-mechanical lock." G. C. Ashbee. March Toth. 


. 077. “Insulators. for supporting electric. conductors.” E. Parry. March 
loth. 


8.079. ** High-tension distributors for electric ignition apparatus." A. P. 
McGowran, MOL: Magneto Syndicate, Ltd. March Toth. PAL 
NOS], “Automatic braking apparatus. for electric. motore.“ MekRenzie, 


Holland & Westinghouse Power Signal Co., Lid. March foth, (France, No- 
vember 9th, 1920.) i 


BONO. ** Electro-magnethe switch.” F. 
(Germany, December 20th, 1920.) 

N. HW. Apparatus for production of X-rays.” E. E, Greville and F. W. 
Ref. March 15th. . 

КОЗ » Magnetoelectric machines? H. W Н. Warren, British Thomson- 
Houston Co.. Ltd., and A. P. Young. March 15th, 

W126. "* Electric water-heaters."" A. S. Dorsey. March 15th. 


b. 127 "O Contact-breakers for magnetos.““ Duten, Doublet et Cie. March 
lh. (France, March rh, 1920.) { 

8.140. High-frequency multiplex transmission," H. 
Telephonwerke Ges.) March. loth. 

Kal "Circuit arrangements for multiplex cable telegraphy and tele- 
phonv." H A. Gill (Deutsche Telephonwerke Ges), March Toth. 

. 155. Combined electric cooker and insulating box." W. M. Edwards. 
March loth. 20 

.I. Perpetual motion or magnetically-propelled power generator." A. 
E. MW. Mask. March 16th. 


8.187. * Electric torches, &c." P. V. Rowlands and W. G. Bean. March 
16th. | | 

8.197. Electric starting grar for internal-combustion engines." W. B. 
Bond, Cheetham Motor and Engineering Co. and F. Sweenev. March 16th. 

6.233. " Electric cibles for conveyance of high-tension electrical energy.” 
L. N Reddie (Soc. Pirelli & Co.). March 16th. ` 

R245. ‘ Commutators for — dynamo-clectric 
March 16th. 

R247. “Frequency multipliers for alternating 
Tri hord. March 16th. (France, March Irth. TRO.) 

Ков. *' Llectric primary cells," I.. Darimont. March 16th. 

8. 77. Reception of continuous-wave signals." H. J. Round. March 16th. 

B. 07. Spar king plugs." R. S. Gallop. March 16th, 

RAMOS Gearing for Startine 
interno! combustion. engines. F. 
йл March 17th. ` 

KRT. Holders for felephones C H. S mich March 17th. 

v. 37h. Sparking plugs" Р. Challis. March ]?:h. 

8. 37 % . „ Apparatus for suppressing higher harmonie» in metalevapour recti- 
fiers feal throywth palsphase chokine сох” Akt.-Ges;. Drown, Боусг et Cie. 
March ТВ. (Suwitzerl nd, Morch 27th. I0.) 

Rm. C' Means for fixing electric cables and wires.” 
Co, Lid... acd F. C€ Raphael: March 17 


RO Ете тс rheostate | British. Thomson Co., Ltd. (Хос, d'Electticité 
et de. Mécanique, March With. 


^ 412 ios Thermo-electronic relays. Fe ” Күм if NMellersch.Tackson 
piace Generale d'Electrieit^! and W. T, Mellereh-facksan March 16th 


© 434 " Means for generating eleetrieal power." R. B. Sparrow. March 
Gib. 


Telephone 


Krupp Akt.-Ges. March Toth. 


A. Gill (Deutsche 


machines.” G. Schroeder. 


electric currents.” P, 


motors and electrical generators used on 
К. Smith snd Armstrong Siddeley Motors, 


Edison Swan Electric 


Fom- 


8.448. Electric- heating apparatus.” E. Muntwyler. March 18th. 
8,462. '' Electro-magnetic relays." W. E. Barber. March 18th. 


8,467. Constant speed dynamo drive." H. C. C., Thurgood. March 18th. 
8.478. Electric generating sets.” A. A. Lyon. March 18th. 
8,498. '" Lamp-making machines.” British Thomson-Houston Co., Ltd. 
(General Electric Co.). March 18th. 
8.509. Electric heaters for liquids. F. Nottet. March 18th. 
8,510. “ Means for facilitating identification of electric conductors." N. J, 
Austin. March 18th. - E. | 
‚ 6550. “ Means for reducing starting load on hydraulic pumps, &o., directly 
coupled to electric motors. F. Simpkin and G. W. Whitelock. March 19th. 
8,550. Antidazzle device for clectric head lamps." M. Kemp and M. H. 
Kemp. March 19th. 
8.577. Electric switches.“ 
March 19th. 
8,506. Wireless. receiving apparatus" W. W. 
Phillips, March. 19th. 
8.66. Electro-mechanically 
(Aldendorfl). March 19th. 
8.630. Directional wireless apparatus," C. K. Chandler. March Ith, 
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Н. Bufton, C. Marples and W. Marples. 


Burnham and C. F. 


controlled telephone system.“ H. Baron 
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PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


^ ; 1018. E 
10.500. Devices for locking incandescent Lamps in their holders." C. F. 
Coulson. June 26th, 1918. (159.228.) 


1919. 

24967. " Electric fixture support couplers.” S. Percival (G. Lacey). Feb- 
ruary 6th, 1919. (153,222) 

19.225. Electric conductors." St. Helens Cable und Rubber Co., Ltd., 
and S. H. Lee. August oth, 1919. (159,233.) 

28,200. '' Means for controlling the operative field of magnets.” L. M. 
Goold (National Safety Appliance Co.). November lth, 1919. 159,260.) 

28,000. X-ray apparatus." British Thomson-Houston Co., Lid. (General 
Electric Co.). November 18th, 1919. (159,267.) : 

24,788. '' Ventilation and cooling of electrical or other machines.” А 
Smillie and Metropolitan-Vickers Electrical Co., Ltd. November Wih, 1919. 
(159, 282.) 

. S8 . Controllers for electric 
20th, 1919. (159.288.) 

29,094. “ Method of preparing storage batteries for shipment or storage." 
U.S. Light and Heat Corporation. September 8th, 1917. (135.517) 

29,186. '' Method of controlling electric motors operating fluid-pressure 
pumps or the like.” H. P. H. Anderson. November 24th, 1919. (159,006.) 

29.284. Electromagnetic switches.“ A. M. Jane. March Wih, 1916. 
(135 ,843.) А 

29.322. Telegraphy.". E. S. Heurtley and Muirhead & Co., Lid. Novem- 
ber 25th, 1919. (159, 316.) 

29,339. "' Electric ignition collecting, distributing and timing devices and 
systems.“ G. M. Turner. November 25th, 1919. (159.317.) 

29.392. Electric thermionic amplihers.” British Thomson-Houston Co., 
Ltd. (General Electric Co. November 25th, 1919. (159,322.) 

29.977. Electric switches." — Adt Akt.-Ges., Grb. June 13th, 1919. 
(444. 03.) 

30,58. Dynamo electric machines.“ Siemens Bros. Dynamo Works, Ltd., 
and J. C. Wilson. December 4th, 1919. (139, 43.) 

30.480. “ Electric converting apparatus.“ W. E. Highfield and J. k. 
Calverley, December Sth, 1919. (159,345.) 

30,584. ' Mouth-pieces of telephones and the like." J. 
6th. 1919. (159,348.) 

0, 8. Electrical static machines and apparatus 
work and for like purposes.“ T. Clark. December 3th, 1919. (159,355.) 

31.112. Thermostats.” Calico Printers’ Associations, Ld., and G. Turner. 
December 12th, 1919. (159,365.) 

31.561. Dynamo-electric machines.” British. Thomson-Housten Co., Ltd. 
(General Electric Co.). December 16th, 1919. (159. 74.) 

31.673. Wireless reception. apparatus.“ J. Robinson and H. L. Crowther. 
December 17th, 1919. (159,377.) 

31,806. Refillable electric fuses. Perfect Refillable Fuse, Inc. 
ber 18th, 1919. (136,840.) 


motors.” C. E. Fairburn. November 


Joſch. December 


for elect ro-therapeutic 


Decem- 


1920, 

1.768, „ Electrical!y-propelled vehicle. J. II. Hansen. January. Wih, LAN. 
(159.395.) | 

4.570. Magnetic deflectors for electric ares in lamps, searchlights, and 
the like." H. C. Gibson and J. P. Yorke. February lth, 1920, (159,405) 

6,195. “ Sparking plugs." E. Pethoud. October 6th, 1919. (052,623 

7,944. “ Compositions for insulating and protecting electrical apparatus 
and for other purposes." British Thomson-Houston. Co., Lid. бепе 
Electric Со\. Marc 7th, 1920. (159,421) 

9.103. *' Devire for variably tilting the shades of electric lamps." H. H. 
Berry and W. J. Markham. March 29th, 10. (159,424.) 

9.178. Sparkinu plugs and ignition-timing devices for internal-combustiun 
«пупе. I. I.. Slawier and W. Innes. March 30th, 1920. (139,425 5 

11,493. ** Portable electrically-driven. vacuum cleaners.” G. A. Celli. April 
2th, 1919. (1424463) | 

12.474. * Electrical. time-keeping mechanism.“ C. 
1920. (159.436) 

15.572. “Overhead trolleys or collectors. for electric tramway and railway 
vehicles T. Blaney and D. Williams, June 9th, 1920. (159,445) 


D. J. Jamin. May oth, 


18.979. „Field magnets for magneto-electric machines.“ C. Von Der 
Weid. June 12th, 1920. (159,448 у 
2.077. Voltage regulators for electric current generators.” Scincilla 


(Firm of), August Rth, 1919 (149.611. 
31.517. Electrical speed-regulator systeme.” 
trical Co., Lid. November 6th, 1919. (153,582 \ 
34.697. » Thermostatic protective apparatus for use with bearings or other 


parts of A machine.” Metrupolit, Vickers Electrice € htd., есеп 
10th, 1919. (155.2160 amVickers Electric Os, ber 
e 
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Electrical Treatment ot Seed Wheat.—Experiments are 
to be undertaken at Werribee (Vic.) with an electrochemical 
process of treating seed wheat. It ia claimed that considerably 
increased returna can be obtained by treating the seed electrically. 
The cost of treating is la. ner bnshel of seed, and the resulting 
increase in the yield ів raid to be from 25 to 30 per cent. Thus or 
500 acres. with seed at 9a. а bushel untreated, and 10s. 8 bushel 
trerted. ard with a yield of four bags to the acre from ordinary 
seed. and five bag to the acre from electricallv-treated seed. the 
respective returns in cash would be £2,970and £3.750. reoresenting 
a balance in favour of the treating process nf £780. This means $ 
very solid gain.— Industrial Australian and Mining Standard. 


е та З 


Ta 


11 


ан. | 


>a „ 


re oe зы 


c= — — + 8 


a 


THRE 


ELECTRICAL REVIEW. 


Vor. LXXXVIII. 


ELECTRICAL REVIEW. 


: April 8, 1991. (No. 2,963 
Vol. LXXXVIII.) CONTENTS: Apr «dem 
i 433 
The Vacant Chair eee eee Sar ace ese eee ооо 
Sectional Development of Electricity Supply ... 858 - mH 
Telegraphic Devolution  ... - - és у woe 4 


Waste of Energy ... © 658 s e: T sis He 
The German Export Trade sie ©з з vis 098 


Tom Ernest Gatehouse (illus.) ... ME 885 is РУ 5 

New Link Disconneoting Boxes (1d us.) ... — . "m 

A Criticism of the Regulations for Overhead Lines, by W. RT 
Fennell ... m" жи . rm бА cis Lee 435 

The Work of the Late Lord Rayleigh ... А i 


New Electrical Devices, Fittings and Plant (ius) ... e, 440 

Legal eee ecc eve өөө өөө өөө 000 өөө 441 

rrespondence— - 

ii Mal Auto-Conductor Cable Protection (illus.) we 141 
Synchronous Induction Motors and Power Factor * 441 
Payment According to Ability zas asa ees woe 441 
Wiring in Ferro-Conorete Structures i -— e. 442 
An Electrostatio Phenomenon TE eau * 442 
Mr. Luckiesh and the Sheringham Daylight or ... 442 
City and Guilds Examinations see 85 me see i 
A Transformer Problem. suk га sut eas 


The Real Wealth of Nationa as -— - exu 5 
Third Harmonics М see T" or os as i 
Denmark's Fuel Supply ... 885 — asi oss к 


Business Notes eee see eee eee eee eee eee dis 
Notes... eee eee eee #00 eee eee eee [I1] 453 
City Notes eee eee eee eee eee LII eee eee 4 55 
Stocks and Shares eee eee eee eee eee [II] è- 


i 456 
Market Quotations... я vss vis ө -— - 
The Labour Situation as it affects the Electricity Supply In- 
dustry, by T. W. Cole (continued) ide Vs ids ды 55 
Italy Overcoming its Difficulties... x ecc e. 4 


Cost of Electrical Res'stance Welding, by L. E. Wilon — ... 459 
The Long-Distance Telephone System of the United Kingdcm 460 
The Safeguarding of Industries ... T eae ne .. 461 
Artificial Illumination for Kinematograpby, by J.C. Elvy ... 461 
Imports of New Zealand ... eas ee к sae * 462 
Reviews eee ene ese eee ese eee eee eee 462 
New Patents Applied for, 1921 ... m m — e. 464 
Abstracta of Published Specifications... eos es . 464 
Contractors Column € ж Advertisement page xxvi 


“ELECTRICAL REVIEW” SUBSCRIPTION RATES. 


— —— {Á 


UNITED KINGDOM .. .. .. &1 14 8 per annum. 
CANADA... .. 7 12 6 do. 
COLCNIAL and FOREIGN.. .. 2 18 do. 


Postage Froe. 


THE ELECTRICAL REVIEW. 


Published every FRIDAY, Price 6d. | 
The Oldest Weekly Electrical Paper. Established, 1872. 
ТӨ BE OBTAINED BY ORDER PROM ANY NEWSAGENT IN TOWN OR COUNTRY. 
OFFICE, 4, LUDOATE HILL, LONDON, E. 0. 4. 
Telegraphin Address: AGERKAY, CENT., Lonpon.” Code, A B C, 
Telephone Nos. : City 997 Ceatral 4425 (Editorial only). 


' The “Electrical Review " is the recognised medium of the Electrical Trades. and has 
by far the Largest Circulatioa of any Electrical [ndustrial Paper in Great Britain. 


FOREIGN AGENTS: 
ADELAIDE: Mrasrs. Atkinson & Co., | MiLax: Fratelli Treves, 
Gresbam Street. New York: D. Van Nostrand, 25, Park 
AvckLAND N. Z: Gordon & Gotch, Place. 
Albert Street; Peter G. Tait, P.O. | paris: Boyveau & Chevillet, 2^, Ruc 
Box 392, de ia Banque. 
Bassawr: Gordon &Gotch, Queen St. | Perra, W.A.: Gordon & Gotch, 
CuristcHuRcH, N. Z.: Gordon and William Street. А 
Gotch. Marchester Street. Rome: Loescher & Co., Corso 
Umberto 1? 307. 
Svowkv : Peter G. Tait, 278, George 
Street ; Gordon & Gotoh, Pitt Street. 
Tokvo: Maruzen Co., Ltd., 11-16, 
Nibonbashi-Tori-Sancbome. 
Toronto, OnT.: Wm. Dawson & Rons, 
Ltd., Manning Chambers; Gordon 
and Gotch, 182, Bay Street 


EDIN, N Z.: Gordon & Gotch, 
Princes Street. 
OHANNESBURG, CAPETOWN, BLok u- 
FONTEIN, DURBAN, Port ELIZ A- 
Lic. &^. Central News Agency, 


Launceston: Gordon & Gotch, 

‚ Cimitiere Street. 

MELBuURNE: Peter G. Tait. 90, Wil- 
liam Street; Gordon & Gotch, Queen WZLUIN OTO, N. Z.: Gordon & Gotch, 
Street. i Cuba Street. з 
Cheques and Postal Orders (оп Chicf Office, London) to be made payahle to 

Tur ELECTRICAL Revizw, LIMITED, and crossed “ London City and Midland 

Bank, Newgate Street Branch.” 


a a 


[433] 


APRIL 8, 1921. 


No. 2,263. 


THE VACANT CHAIR. 


IT is with а full heart that we announce to the 
readers of the ELECTRICAL Review the death, 
after a brief illness, of our Technical Director, on 
March 31st. For some 40 years Мг. Tom Ernest 
Gatehouse presided over the editorial department 
of this journal, of which һе was part proprietor ; 
during that period, in partnership with Mr. H. 
Alabaster and Mr. H. R. Kempe, he assisted at its 
development from small beginnings to a journal 
with a world-wide circulation, and a reputation for 
just dealing and independence of spirit. To Mr. 
Gatehoure and his partners those qualities are mainly 
due; they were ever proud of the journal and 
their connection with it, and it was their constant 
united aim to maintain its high standard of probity 


and honour, and to increase its usefalness to the 


industry which it serves. 

A pupil of Sabine and Wheatstone, Mr. Gatehouse. 
entered the electrical industry at a moment when 
every day occasion arose for devising means for 
dealing with some new problem, and he loved to 
recall those far-off times ; he was a contemporary 
of practically all the great lights of electrical 
science, and, by virtue of his position, was 
acquainted with most of them. He delighted in a 
joke, and was immensely popular amongst his many 
friends ; until his health began to fail, he enjoyed 
participation in gatherings of electrical men, and 
was well known for his good-humour and 
camaraderie. One of his most lovable traits was 
his unshakable loyalty to the friends and comrades 
of his youth, many of whom had good reason to 
rise up and call him blessed—and not only those, 
for he was open-handed and generous to а fault ; 
his memory will be cherished by many in bumble 
walks of life whom he befriended in time of need, 
and he never withheld his sympathy and kindly 
help from men who had fallen on evil days, or 
those who were beginning their career. 

His musical talent, in the exercise of which he 
delighted, was also a constant source of pleasure to 
others, and he was always ready, when his health 
permitted, to place his gifts at the service of his 
friends. This was indeed characteristic of him, 
for he loved to see other people happy, and to con- 
tribute to their happiness. He abhorred ostenta- 
tion, and his geniality and goodfellowship endeared 
h m to all who came in contact with him, though, 


When the need arose, he could be stern and 


outspoken. 

It was in consequence of failing health that for 
some years past Mr. Gatehouse had not taken a 
very active part in the production of the ELRO- 
TRICAL Review. Latterly in the capacity of 
editorial and technical director he exercised con- 
sultative, rather than working, editorial contro). 
He preferred to leave the actual conduct of 
affairs to those who had been so closely a-sociated 
with him for from 20 to 30 years, and who with bim 
and his partners were, and are, zealous for the 
maintenance of the principles and policy for which 
the ELECTRICAL Review has so long stood, and 
will continue to stand. 
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THE increased facilities for obtaining 


Sectional Special Orders afforded by the Electri- 
Development city Supply Act, 1919, might be very 
of Electricity usefully employed in modifying the un- 

Supply. fortunate rigidities of the 1882 and 


other Acts. We are reminded of this 
by the application of the Hereford Council to extend 
its area over certain surrounding urban and rural dis- 
tricts, and so to get free from the parochial restrictions 
arising from the 1882 Асі. There is no doubt that any 
general enterprise of this kind should be encouraged as 
affording that sectional development which would assist 
so greatly towards the ultimately larger co-ordination 
of supply. It is certainly working in the right direction 
for existing undertakers to branch out into their sur- 
rounding areas rather than that further pyginy under- 
takings should spring up. It would, in fact, be very 
much better if there were still greater facilities afforded 
for undertakings in remote districts to give supply 
wherever they could reach. It is just here that that 
element of personal judgment and discretion which 
was given by the appointment of the Electricity Com- 
missioners should be of value. It would be an advan- 
tage to everyone concerned if in cases where any under- 
taking was willing to branch out into the unappro- 
priated districts round its present circumscribed areu 
the Commissioners did everything they could to smooth 
the legislative path. There is, indeed, all the more 
need for this sectional development to be encouraged, in 
view of the tendency of the Joint Electricity Authority 
schemes to hang fire. In rural districts especially under- 
tukers are often only too anxious to extend their supply, 
but are diffident in tackling the legal side of the ques- 
tion, which alone forms the obstacle, and have little 
money to spend in promoting orders. The Commis- 
sioners might with advantage remember in dealing with 
these early cases that any cordial treatment meted out 
to them would go far pour encourager les autres, 


THE announcement to be found else- 
where in this issue, that the Peruvian 
Government has delegated to a company 
the operation of the whole of its postal 
and telegraphic services for a period of 25 years, will be 
read with interest in many quarters, and the appoint- 
ment of Sir William Slingo, late engineer-in-chief of the 
British Post Office, as head of the department is in itself 
highly significant. Our congratulations are offered to 
the new Chief on his attainment of & position which in 
this country is barred to the engineer ; and to the com- 
pany on its embarkation on a“ great adventure,“ which 
will enable it to put in force those principles which it 


Telegraphic 
Devolution. 


has been prevented by circumstances from putting to the 


test. up to the present, 

In this contract two principles which have been re— 
garded as sacred in this country have been set nt 
nought : first, that a public service of this nature must 
be owned, controlled, and operated wholly by the Stute; 
and secondly, that the head of the department shall be 
а member of the Civil Service, without technical quali- 
fications for the post. There are signs that those views 
are weakening even in the United Kingdom, for we have 
seen the control of the supply of electricity entrusted to 
a board of Commissioners consisting mainly of engi- 
neers, and the controversy about the telephone service has 
directed public attention to the question whether it 
would not be better conducted by a company than by a 
department of State. With the exception that in the 
United States the telegraph and telephone services have 
remained in the hands of companies, we believe that 
Ntate operation of the posts and telegraphs has hitherto 
been universal, but on the other hand, the appointment 
of an engineer to the headship of the engineering depart- 
ment of those services has been the rule almost everv- 
where outside the British Empire, and we are certain 
that it is the right policy to follow. 


In the British Post Office the engineer is a subordinate. 


official ; everywhere he is subject to the rule of the clerical 
staff, and we have heard it said that even the Engineer- 
in-Chief has no power to order the purchase of a packet 
of nails, or to dismiss a labourer addicted to drunken- 
ness. All that the engineer can do is to make recom- 
mendations,’ which are considered, without undue 
haste, by the clerical official immediately concerned, and 
passed on by him to other officials, referred back at inter- 
vals to the engineer for further information, and in fact 
bandied about until a mass of correspondence accumu- 
lates and exasperating delays have occurred. All this 
fatuitv of procedure tends to promote inefficiency and to 
hinder the development of the services concerned ; and it 
all arises out of the determination of the clerical or 
secretarial branch of the service never to permit the engi- 
neer's departinent to assume responsibility or to acquire 
authority. Until it is freed from those paralysing 
trammels it 18 hopeless to demand from it efficiency and 
progress at all comparable with those attained under a 
comnion-sense organisation. 


Tur attention that has been given by 


Waste of the lay Press in recent years to the 
Energy. subject of conserving our national re- 


sources is so welconie an indication of 
healthy progress towards an appreciation of the indus- 
trial conditions of to-day that we are loath to find fault 
with its form ; yet we are bound to conunent, albeit with 
leniency, on the erroneous statements which almost 
always detract from its value. 
leading article in The Times of April 5th, advocating 
есопопь in the consumption of fuel, and the utilisation 
of water power to that end. The writer remarks that 
In a well-organised steam plant 75 per cent. of the 
energy of coal can be delivered to the machinery; in 
actual practice 50 per cent. is а common average." 
Alas! that we should have to confess that in our latest 
schemes we are hoping to reach the figure of 25 per cent. 
at the switchboard of a steam-driven plant. Again, the 
writer correctly refers to the high efficiency of utilisation 
of energy in internal-combustion engines—but says 
there is ''still a large opportunity for saving in the 
transmission gears." Finally, he turns to the ever- 
fascinating idea of obtaining energy from the tides, 
and writes hopefully about the scheme put before the 


. French Senate last Saturday by the Minister of Public 


Works, outlining a turbine ‘‘ capable of being used in 
the ocean." We wish we could emulate his optimism. 
Bv all means let the lay Press deal with engineering 
subjects—but let it make sure of its facts. 


Dn. RATHENAU, speaking at the recent 
meeting of the A. E. G., when resolutions 
Export Trade. were adopted deciding to increase the 
ordinary share capital by 50.000, 000 

marks and to make a further issue of preference shares 
for 250,000,000 marks, stated that the company exported 
40 per cent. of its total production before the war, and 
his further observations point to the determination to 
recover, if possible, this lost export business. It was 
proposed, he remarked, to re-establish the export organi- 
sation; a lot had been maintained in America and the 
East, but everything had been destroyed in the Allied 
countries. Having regard to the situation of gold cur- 
rency, the chairman observed that it certainly sounded 
absurd to build up the export organisation in mark cur- 
rency. This absurdity, however, did not actually exist 
as the question substantially eoncerned the possibility 
of supplving goods made in Germany to other countries 
on credit. As to the situation of business, Herr 
Rathenau said the company's orders on hand were gatis- 
factory in numbers, but were not so uniform as in 
former vears. Large machines were in great demand at 


present, and the orders for them would ensure work for 
a long time to come. 


The German 


A case in point is a. 


/ 
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TOM ERNEST GATEHOUSE. 


Mr. GATEHOUSE, who was born in 1854, at Eye, in 
Suffolk, was the son of Mr. Tom Gatehouse, a mechanical 
engineer; naturally, therefore, he had a bent towards 
engineering ав a profession, and about 1870 he became 
a pupil of Robert Sabine, one of the most eminent and 
able pioneers in the electrical industry, which at that 
date could truly have been said to be in its infancy. In 
Sabine’s office Mr. Gatehouse came into immediate con- 
tact with every branch of the new industry, of which by 
. far the most important was that of telegraphy. Later 
he was associated with Sir Charles Wheatstone and Sir 
Samuel с foremost exponents of the art of tele- 
graphy on land and by submarine cable, which asso- 
ciations led to an intimate friendship with many of the 
leaders of the cable manufacturing industry. But in 
those days ап electrician's interests ranged over the 
whole of the electrical field, and thus it was that the 
young engineer assisted at such notable events as the 
lighting of the Victoria 
Embankment experi- 
mentally with the ** Jab- 
lochkoff Candle,” ап 
early form of the are lamp. 
and devised an importent 
improvement in the sys- 
tem, for which he ob- 
tained a patent. Amonget 
the various undertakings 
with which hewas closely 
associated were tbe first 
electric lighting of Ald- 
gate Station with Lon- 
tin arc lamps, and the 
development of the Wer- 
dermann arc lamp and 
the Gramme dynamo; 
in connection with the 
Lontin Jamp he patented 
an improvement. His 
experience in testing 
cables led to his em- 
ployment for many years 
in the inspection and 
testing of submarine 
cables in course of 
manufacture, on behalf 
of Sir Samuel Canning. 
He was aleo interested 
in the development of 
the telephone, and at a 
later period conducted 
many experiments with a 
view to its improvement. 
The intreduction of 
the incandescent lamp, 
however, indirectly 
proved to be a turning- 
point in the life of 
Mr. Gatehouse, who invented a device (afterwards re- 
invented in connection with the Nernst lamp) for the 
patent rights of which he received a substantial sum. 
About this time his fellow-pupil under Sabine, Mr. Н. К. 
Kempe (subsequently the electrician to the Post Office), 
bad become associated with Mr. H. Alabaster, proprietor 
of the TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW, 
and invited Mr. Gatehouse to throw in his lot, with them. 
Mr. Gatehouse assumed the office of editor in 1881, and 
gpeedily acquired a popularity which made him a welcome 
figure at electrical gatherings of every description. 
Thus in 1888 was formed the partnership of “Н. 
Alabaster, Gatehouse & Co.,” which was destined to 
bold firm for nearly 40 years—a partnership which, we 
venture to believe, became a household word throughout 
the electrical industry. 


Turner: € Drinkwater.) 


Том Erxest GATEHOUSE, F. R. S. E., A. M. Inst. C. E., 
M. I. Mech. E., M. I. E. E., 


Editorial and Technical Director of the ELECTRICAL REVIEW. 


Under the joint management of * Ageekay, London,” 
the journal, which had passed through many trials and 
troubles, entered upon a period of success which has 
never suffered a reversal. During the past 40 years, Mr. 
Gatehouse witnessed the development of the whole of 
the electrical industries as they now exist (with the 
exception of telegraphy, which commenced 50 years 
earlier), including the advance from the dynamo which 
fed one arc lamp to the 60,000-kW turbo-generator, from 
the tiny electric launch to the battle-cruiser pone by 
electricity, from the primitive battery 'bus to the 
8,000-h.p. electric train—and all the other triumphs of 
electrica! science with which that period is so richly 
strewn. Up to the last he retained a lively interest, in 
all that was going on, and rejoiced in the progress of the 
science with which his whole career had been inseparably 
bound up. 

But like most men, he had a hobby to which he was 
passionately devoted. 
From his early youth he 
worshipped music, and 
studied the violin so 
assiduously that he be- 
came, ав an amateur, a 
master of that difficult 
instrument. So well 
known were his capa- 
bilities ав a violinist 
that his services were 
ia constant request at 
festive gatherings of 
electrical men, and the 
fact that he was going 
to perform was in itself 
a powerful attraction to 
such events. So long 
ago as 1885, in con- 
junction with his part- 
ner. Mr. Alabaster, he 
founded the Eleotro- 
Harmonic Society, 
which, at first a small 
and intimate body of 
friends, eventually grew 
to very large dimen- 
sions. From the com- 
mencement, Mr. Gate- 
house was one of the 
two musical directors, 
and on the death of 
Mr. Izard he took over 
the whole of the duties, 
with the success which 
(Hun. is indicated by the present 
membership of 600. In 
earlier years а frequent 
perf or mer at the 
Society s conocerte, he 
latterly played but seldom, the last occasion being the 
memorable Ladies’ Night in November, 1920. The 
218 anniversary of the foundation of the Society 
was celebrated in 1906 by the presentation to him, and 
to Mr. Alabaster and Mr. Izard, of handsome silver 
souvenirs, ав tokens of the gratitude and esteem of the 
members. 

Mr. Gatehouse, however, by no means confined his 
interest in music to an electrical environment ; for very 
many years he took an active part in the conduct of the 
South London Institute of Music, and he frequently 
lent his assistance to charitable entertainmente, Church 
festivals, and similar functions, the last occasion being in 
January, at Holy Trinity Church, where the funeral service 
was held on Tuesday, close to his home. He also often 
organised and took part in the musical programmes of the 
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Dynamicables, the Junior Institution of Engineers, and 
other bodies, to their great gratification. For 27 years 
he was the honorary leader of the Dies Choral Society, at 
Diss, where he was held in high esteem and affection. 
By his musical talents he ‘fiddled his way” into the 
warm affection of a host of friends whom otherwise he 
might never have known, but who will ever cherish 
memory of the happy moments which he afforded 
them. 

Whilst in the eariy days Mr. Gitehouse freely exercised 
the literary gifts which he unloubtedly possessed, in 
later years he seldom practised authorship, and latterly, 
owing to failing health, he withdrew from the active 
editorship of the journal, though as Editorial and 
Technical Director" he retained his interest in its pro- 
duction, and lent his aid in а consultative capacity. 

He was at all times keenly solicitous for the promotion of 
the interests of the electrical industry in all its branches, 
and a determined enemy to imposture and injustice in 
all forms. The expesure of the electric belt quackery 
led to costly libel actions, all of which were won by the 
Evectrical, Review, and on other cccasions he was 
successful in defeating attempts at fraud and in dispelling 
falre theories. As an expert witness in legal actions he won 
high commendation from the judges on various occasions. 
He prized bis independence of thought and action so highly 
that he ccnsistently refused to hold shares in any electrical 
company, and for the same reason he declined invitations 
to serve on tbe councils of societies connected with the 
industry. He also withdrew from consulting work, lest it 
should interfere in the least with his liberty in this respect. 
Where no such influence could be feared, however, he 
was ever ready to give his services in the public interest, 
and ив he (fficiated as juror at various exhibitions, 
including the Milan Exhibition of 1906 and several White 
City Exhibitions, and was а member of the Executive 
Committee of the Electrical Trades Benevolent Institution, 
of which he was a Life Governor. He was a Past Master 
of the School Board of London Lodge of Freemasons, and а 
supporter of other charitable institutions. In connection 
with his profession, he was an Associate Member of the 
Institntion of Civil Engineers, a Member of the Institutions 
of Electrical and Mechanical Engineers, and a Fellow of the 
Royal Society of Edinburgh. 

Fond of the open air, he enjoyed shooting in his periods 
of relaxation, and was a warm supporter of rifle clubs, 
including that connected with this journal. 

He was in his chair at Ludgate Hill for & short time 


on Wednesday, March 23rd, and was in cheery mood 


as he. turned homeward. He retired to rest at night as 
usual, but on rising next morning, he was visited by а 
paralytic stroke; he lingered for a week and a day, 
breathing his last at eventide on Thursday, March 81st. 

Mr. Gatehouse, who resided at Fairfield, 128, Tulse 
Hill, S. W. 2, leaves a widow, а son (Mr. Ernest Gatehouse, 
who isa Member of Council of the I.E.E., and is on the 
staff of the British Thomson-Houston Company, at Rugby), 
and two daughters, both of whom are married to gentle- 
men in the electrical profession. We are sure that there 
will be very many who will desire to associate themselves 
with us in tendering to all of these an expression of our 
deep sympathy. 


AN APPRECIATION. 


Back to the days when Sir Charles Wheatstone—the electric 
telegraph pioneer—was still alive, is a span of half a 
century, but it was at that time that my acquaintance with 
Tom Ernest Gatehouse commenced. He and I were then 
fellow workers in the office of the late Mr. Robert Sabine, 
and afterwards in the laboratory and the factory (The 
British Telegraph Manufactory) of Sir Charles Wheatstone. 
Prior to this, Gatehouse and I, although working in 
different spheres, were continually in each other's companion- 
ship, and gained experience in all kinds of mechanical and 
telegraphic engineering, including the early pneumatic 
dispatch system, and submarine cable work. On the 
commencement of my career in the Postal Telegraph 
Service, Gatehouse took up work with Messrs. 


Muirhead, and when the electric light boom burst 
upon the world, he patented, amongst other things, 
a form of filament lamp, for which he received a gub- 
stantial reward which set him firmly on his feet. 
When I first knew Gatehouse I did not detect in 
him any tendency to Jiterary talent, but an article which 
he wrote describing an electric Jight system, and which 
appeared in Nature, indicated that he had corsiderable 
ability in the direction of scientific description. That this 
would develop in the way it did I did not in the least 
foresee, but the chance occurred, and on the alteration which 
took place in the status of the Telegraphic Journal, i.e, its 
change from a fortnightly to a weekly journal, Gatehouse 
at my suggestion (а fortunate one) became a member of 
the staff, and continued so ever since. Little did I 
think what a tower of strength he would become, or 
what a really remarkable personality his would be. 
Distinctly self-assertive, but in a most straightforward 
and courteous way, he could hold his own with all 
with whom he had to come into contact; he was 
decidedly a strong man, and not “ retiring” or troubled by 
“ nerves." 

It is almost unnecessary to allude to his musical 
ability as a violinist, as this might, in a sense, be said 
to be renowned in the world in which he lived. Those 
who used to listen to his performances did во with 
rapture, and it was delightful to hear the applause 
with which he was always received. Many were the friends 
he made owing to this musical talent. 

It was not often that his name appeared in con- 
nection with matter in the columns ot the ELECTRICAL 
Review, but the actual amount of his writings in the 
earlier days, would fill а respectable-sized 'volume, and 
his articles were always marked by excellent logic and 
well-expressed ideas—his influence being, perhaps, more 
felt m seen, although it was certainly seen as well 
as felt. 

Although not, perhape, a robust individual, but always 
more or less — to use an oft-repeated expression of his— 
* in the hands of my doctor," he always showed remark- 
able vigour—so much во, that only those who knew him 
intimately would -have thought that he was other than 
constitutionally strong. But, alas! the fell enemy 
triumphed at last, and, at the age of 66, а dear personal 
friend, and one who can ill be spared, is no more. 


Н. R. KEMPE. 


The furerul service was held on Tuesday mor:;ng at Holy 
Trinity Church, Tulse Hil, and the mortal 16: ins of our 
lamented colleague were subsequently laid to rest in Norwood 
Cemetery. ‚ 

Among those prerent either at the Church or at the graveside, 
were :—Mrs. Gatehouse (widow), Mr. and Mrs. Ernest Gatehouse, 
Mr. and Мга. A. R. McCallum, Mr. and Mrs. L. A. Gomersall, Mr, 
Charles Gatehouse (brother) Mrs. Cutler, Mis. Carnell (niece), 
Mesars. Turpin, Cutler and Day. 

Mr. H. Alabaster (managing director of the ELECTRICAL 
REVIEW) was represented by his son-in-law, Dr. James Lyle. 
The REVIEW was also represented by Mr. F R. Kempe, Mr. 
Arthur Н. Allen (Technical Editor), Mr. Albert II. Bridge (Com- 
mercial Editor), Mr. E. 8. Middleton (Secretary), and Messrs. Н. 
Porter Cox, P. J. Haskell, W. B. Warwick, F. R. Bantin, H. R. 
Stockley, and J. Hanger; Messrs. W. H. Wick:n (overseer) snd 
W. J. Palmer, who appeared on behalf of the Composing Depart- 
ment; and Mr. W. Cate (of Wm. Cate, Ltd., printers). 

The Institution of Electrical Engineers waa represented by the 
President (Mr. Ll. B. Atkinson), and the Secretary (Mr. P. F. 
Rowell); the Electro-Harmonic Society, by Mr. W. E. Lane and 
Col. Clay; the Dynamicables, by Mr. R. H. Tree: the Electrical 
Trades Benevolent Institution, by Mr. F. В. О. Hawes ; the Diss 
Choral Society, by Messrs. Pullen. 

Among others in attendance were Sir Tom Callender, Sir Charles 


' Bright, Messrs. J. E. Kingsbury, Н, Scholey, George Wataon, A. H. 


Walton. A. M. Sillar, A. M. Wilcox, McCallum, senr., W. J. Tennant, 
W. R. Cooper, W. Mackie, Basil Gee, S. Rentell. Н. A. H. Newington, 
D.8.0., W. M. Madden, T. B. Goodyer, and G. French. 

The large number of floral tributes included tokens from W. T. 
Henley's Telegraph Works Co., Ltd., the General Electric Co., Ltd., 
the Electro-Harmonic Society, and the Diss Choral Society. 


—— — — — — 


Mr. Alabaster and the staff of the ELECTRICAL REVIEW desire 
to acknowledge receipt of а large number of messages of aympathy. 
As 1t will not be possible to reply to these kind communications 
individually, we shall be grateful if oar correspondonta,will accept 
this expression of our deep gratitude. 


Ee — — —— —— — ee 
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‘NEW LINK DISCONNECTING BOXES. 


An Improved Design of Joint Box. 


Somer little time ago the Nuneaton Electrical Contracting 
Co., Ltd., of Nuneaton, commenced to manufacture, and are 
now able to supply from stock, а new and improved type of 
joint link-disconnecting box (registered design No. 679,075), 
with fittings also made to a registered design (No. 676,030) 


Fig 1.—ONE-WayY JOINT DISCONNECTING Вох. 
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Еа. 2.—Four-Way JOINT DISCONNECTING Box. 


FIG. 4.— JOINT-BOX, 


Fic. 3.—JorNT-BOX WITH LID REMOVED. 


for which fittings the makers have manufacturing arrange- 
ments with the Western Electric Co., Ltd. A number of 
these boxes have been supplied to municipal engineers in 
various parts of the country who, after having put them 


SHOWING INTERIOR. 


to practical use, have passed most favourable criticism 
upon them. For example, an engineer who has put 
severa] of the boxes into service, writes as follows: 
" My jointer reports that he 'is able to install two 
three-way link disconnecting boxe8 in one day, whereas 
it takes а full day to connect the type of box we were 
previously using. Besides being a sound mechanical 
job, the box is very roomy, and a very liberal current- 
carrying capacity is provided everywhere. By carrying a 


spare set of concentric fittings, the jointer is able to tackle 


either a multicore or concentric cable, which is a valuable 
feature. I intend using these boxes exclusively on the new 
distribution network we are installing.” 

Under the circumstances we recently availed ourselves of 
an opportunity to inspect the manufacture of these boxes and 
their fittings, and in consequence have no hesitation in 
stating that the following general description thereof will 
be of interest to all mains engineers. 

As will be seen from the accompanying illustrations, the 
new boxes are of the well-known. diving-bell pattern, but 
contrary to familiar designs, the lids for all types are 
circular, as indicated in figs. 1 and 2, which makes them 
easy to replace. The boxes are fitted with double glands for 
each cable, and are equally suitable for use with either 
cored or concentric cable. They may be provided with 
two wood bushes for bitumen-sheathed cable, lead armour 
clamps for lead-covered cable, or with plumbing sleeves in 
cases where it is desired to plumb the lead. They can also 
be fitted with single or double wire armour clamps as used 
in colliery work, and the larger types of two, three, and 
four-way boxes can be provided with separate glands where 
three or four cables enter one way of the box. 

The general design of the box appears to leave little to 
be desired ; it is sound both mechanically and electrically, 
and ample dimensions are allowed everywhere. The box is 
cast from good quality grey iron, and the makers guarantee 
every one to be free from blow holes and mechanical defects. 
As regards general proportions, the illustrations will suffice 
to make them clear; figs. 1 and 2 illustrate the ne- and 
four-way boxes respectively, while fig. 3 shows the three- 


way box with the lid removed, and fig. 4 is a similar 
view showing the internal fittings. 


Fig. 5 is а more 
detailed view of the interior of the box, and, finally, бр. < is 


`а line drawing of the heavy-duty fitting itself. 


Concerning the internal fittings of the. box, the baseboard 
on which the fittings are mounted consists of a circular 
slab of *Siluminite," the properties of which are too well 


Fia. 5.—INTERNAL FITTINGS. 


known to need reiteration. This material has been chosen 
in preference to wood, because, as the majority of mains 
engineers will admit, the latter material has a tendency to 
warp even under ideal conditions, and particularly if it has 
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been kept in stock for any considerable time. Aguin, 
instead of using the ordinary type of porcelain mushroom 
insulators to provide a space between the board and the 
bottom of the box, good quality black hard-vulcanised fibre 


8 
SWEATING 
THIMBLE 


SILUMINITE BASE 


Еа. 6.—LINK AND FIMTINQ, 


insulators are employed in the new boxes, whereby the 
liability of the insulators to be broken, either during transit 
or when in stock, is practically eliminated. 


The following are amongst the- advantages that are 
claimed for the fitting itself: — Dependence is not placed 
upon one or more small wood screws to secure it firmly to 
the base, which becomes apparent on reference being made 
to fig. 6. It will be seen that the base C is not disturbed 
by the jointer, consequently the alignment is not affected. 
There is no danger of foreign matter becoming lodged, or 
air pockets forming, in the cavities into which the nute fit 
in the Siluminite base board D, as the holes are filled up 
by the makers. The fitting А can be easily tightened up 
by; means of a box spanner, and the sweating thimble B 
is machined on both sides of its contact areas by means of 
two milling cutters at one and the same time, so that it can 
be assured that the two faces are perfectly parallel. More- 
over, the face of the base c and the base of the fitting А are 
also carefully machined to fine limita, thus ensuring that 
& very good contact can be obtained. 

The component parts А and B, as well as the links, are 
made of an alloy containing from 96 to 97 per cent. pure 
copper, and are made as mechanically and electrically sound 
ав possible, there being no stint of metal, which remark 
applies equally to the light as to the heavy-duty patterns. 

The ease with which oored cable may be jointed by the 
aid of these new boxes will, we think, be obvious to every 
mains engineer, as the only tool which the jointer need use, 


once he has sweated the cable core into the thimble B, is a 


box spanner by which he can tighten up or unscrew, as the 
case may be, the link and fitting a. In the case of con- 
centric cable the same remark holds good, although it is 
admitted that somewhat more care is necessary, as with any 
type of concentric fittings. 

In conclusion, we have to express our indebtedness 
to Mr. Geo. P. Cosway, engineer and manager of the 
Nuneaton Electrical Contracting Co., Ltd., for his assistance 
in the preparation of thie article, and congratulate him: on 
the success which his new joint-box has already achieved. 


A CRITICISM OF THB REGULATIONS FOR OVERHEAD LINES. 


By W. 


THe following criticism of the existing Ministry of 
Transport Regulations for low and medium pressure 
may be of interest in connection with the article ‘‘ Over- 
head Lines and Wayleaves in a recent issue.“ This 
criticism is not intended to replace the reconsideration 
of the regulations by those interested, but it has been 
prepared to show that the existing regulations need a 
drastic overhaul. 

The present regulations are to be found in scattered 
form. 

In the first place, Section 11 of the general Board 
of Trade Regulations for Securing Safety of the Public 
provides that precautions shall be taken to prevent in- 
jury to the line by lightning. It is obvious that on our 
present terrestrial sphere no overhead line can be free 
from risk of being struck by lightning—notwithstand- 
ing regulations to the contrary made by an authority 
as exalted as the Board of Trade, or even the Ministry 
of Transport—but guidance should be, but is not, given 
аз to the means which should be taken to confine the 
injury to the line, and keep the abnormal potential 
from entering consumers’ premises. This is the only 
contingency affecting the safety of the public in this 
connection, and it has been overlooked. 

Section 13 incorporates for overland lines any special 
regulations the Board of Trade likes to make for them: 
and as a matter of practice the Board of Trade (now 
the Ministry of Transport) issues a special set of regu- 
lations applying to each overhead line as sanction. 
This is an admission of the inadequacy of the standard 
regulations, which should. like those for underground 
working, apply to all ordinary conditions. 

The regulations of the Commissioners—now а mimeo- 
graphed exact copy of the old Board of Trade Regula- 

* ELECTRICAL REVIEW, March 18th, 1921, p. 336. 


FENNELL, M. I. E. E. 


tions for Low and Medium Pressure Overhead Lines 
contain several amusing and many annoying and expen— 
sive ‘items. 

Clause 1: Minimum Area of Conductors.—A copper 
conductor shall not be less than 114 S. G. G. 200 Ib. 
per mile, but presumably, in the absence of further 
directions, if one uses aluminium or bronze, one may 
use any desired section. The condition as to mechanical 
strength, resistance to corrosion, or whatever considera- 
tion led to the choice of 113 S. W. G. copper could be 
stated, and then one could apply it to other materials. 
The writer suspects there is no real basis for this“ cop- 
per rule."' 

Clause 2: Interval Between Supports.—This is limited 
to 200 ft. This rule is absolutely out of date. There is 
no reason for a limit irrespective of material used and 
spacing of wires. The factor-of-safety clause protects 
the publie, wlio certainly do not want to see more poles 
than are necessary, In practice, the rule compels much 
awkward and ugly work. It is true the clause states 
without consent, &c., but who ean wait for this when 
a difficulty arises? 

Clause 3: Factor of Safety.—For wooden poles this i5 
much higher than that used by the G.P.0.—which 
should know—and involves undertakers in much need- 
less expense. Again, poles do not break. If too thin 
they either bend or they cut their way through the soil 
and tilt long before thev break. so that stays become 
necessary. Nothing is said as to cross arms nor as to 
creosote, nor other means for preservation of the pole— 
а most important matter. The regulation also states 
that the pole shall be properly staved against the force 
of the wind, whereas stays are not ordinarily provided 
for this purpose, the pole itself being designed to with- 
stand wind pressure. 
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The specified wind pressure is much higher than that 
used by the G.P.O., and one is thankful to record that 
we do not need to allow for a combination of added 
weights due to а gale, snow, and birds collecting for 
their autumn migration. 

Clause 4: Attachment of Wires to Supports.—Over- 
head wires should, it is stated, be attached to insulators, 
and so guarded that they cannot fall away from their 
supports. This regulation is not open to criticism looked 
at as а counsel of perfection, but as we live in а world 
of imperfections, the regulation requires redrafting. 
It should be stated that the conductors shall be 80 placed 
that if they become detached from the insulator, they 
will fall on the insulator support. In passing, it may 
be mentioned that few linesmen realise the need for 
locating wires on the correct side of the insulator, and 
in the case of bracket insulators on the correct side 
of the pole, to ensure this. 

Clause 5: Hezght of Overhead Line.—This is fixed at 
a minimum of 22 ft., irrespective of the location, lead- 
ing to much waste of valuable timber. Incidentally, a 
low-pressure line has to be two feet higher than a high- 
pressure line! ‘The writer is bound to record that on 
pointing this out to the Board of Trade in 1919, the 
height was reduced in the special case then under dis- 
cussion, but the old figure, 22 ft., continues in the latest 
copy issued by the Electricity Commissioners. The cor- 
rect height of a line is obviously governed by its situa- 
tion. "Along a hedge or across a moor, 15 ft. is ample. 
We have neither giants nor giraffes wandering about. 
The cost of a pole is probably proportional to the cube 
of its height, so that as timber is so expensive to-day, 
High poles mean dear electricity. The writer is informed 
by farmers that 18 ft. clearance is ample at field gate- 
ways. Across publie roads the headroom should be 
governed by local conditions. It is useless to go much 
higher than existing telephone wires or other obstruc- 
tions. 

Clause 6: Earthed Conductors.—This clause asking 
for the earthing of the mid point of single-phase sup- 
plies is not effective. It is usually arranged that a 
single-phase supply is operated on an earthed outer 
system. 

Clause T: Guarding of Mires.— This clause defines 
the limit of ‘‘low’’ pressure. Here we have established 
a danger ratio of 125 volts a.c. to 250 volts d.c. There 
is, however, no distinction between a.c. and d.c. in the 
regulations applying inside consumers’ premises. Live 
terminals are easily accessible to the public on con- 
sumers’ premises, so it is not clear why, if the premise 
is correct (that 125 volt a.c. is as dangerous at 250 volt 
d.c.) the logical result of this should only appear in 
the case of aerial wires which are out of reach. The 
Writer considers the potential of 250 volts to earth forms 
a convenient and reasonable limit for low-pressure con- 
ditions, both a.c. and d.c. for overhead work. There 
is no scientific reason for considering the potential 
between wires overhead, and this fact renders the 
structure of Clause 7 technically incorrect. Hence all 
the guard wires which have been erected on 3-wire 

medium-pressure ?” systems represent wasted expendi- 
ture, due to a mistaken idea of the Board of Trade 
officials. 

If falling or fallen wires are to be considered from 
the point ef view of shock, this can best be dealt with 
by suitable protective or earthing devices for both a.c. 
and d.e. Guard wires are ugly, costly, and of doubtful 
efficiency. The wording of this clause is confused, and 
much more detailed consideration should be given 
to it than is possible in the limits of this article. 
It is sufficient to state that a 4-wire a.c. distribution at 
220 volts to earth is an ugly and expensive proposition 
under the regulation, whereas it should be one easily 
and cheaply carried out. The alternative to such dis- 
tribution is a high-pressure line, which, curiously 
enough, is much more easily run under the present 
high-pressure regulations than is a low-pressure line— 


presumably because the high-pressure regulations are 
more recent. 


Clause 8; Service Lines.—This clause is excellent; it 
is, moreover, a model of lucidity and common sense. 
It effectively protects domestic servants from the pos- 
sibly unpleasant results of curiosity, and the wash-lady 
cannot, without a ladder, use the service line for sup- 
porting the family washing. | 

Clause 9: Road Crossings.—An angle of street cross- 
ing of not less than 60 deg. is specified. This is one of 
the worst clauses from all points of view. The Post 
Office does not adhere to any such rule. One may, and 
does, actually run overhead lines over public streets and 
footpaths along their length at very slight angles, pro- 
vided the line does not go right across the road. The 
writer knows of a case where an overhead line almost 
crosses а road at a curve, and returns to the saine side 
in one span. If, however, a pole had been placed on 
the far side, a better job would have resulted, but the 
regulation would have been contravened. The rule 
cannot, in fact, be kept in the spirit, and it is an 
entirely unnecessary restriction. The regulation pre- 
vents one taking advantage of curves to make a natural 
crossing ; it also causes zig-zag lines, and therefore in- 
creased side stresses, involving the use of stays and 
struts. Generally, it is good for trade, but bad 
engineering; it also makes for ugliness. It would be a 
great improvement from the point of view of safety of 
the public if the 60 dey. rule were cancelled, and the 
factor of safety for lines over public highways were 
specified to be a percentage higher than that required 


. for general use. 


THE WORK OF THE LATE LORD RAYLEIGH. 


ProF. ALFRED W. Porter, F. R. S., who has recently succeeded 
Sir Robert Hadfield as president of the Farabay Society, 
delivered his presidential address on March 22nd, devoting 
it to the consideration of some of the most striking charac- 
teristics of the scientific work of Lord Rayleigh. Lord Ray- 
leigh had been one of the founder members of the Faraday 
Society, and he was the first vice-president; but for his 
failing health he would have accepted the presidency on the 
death of Lord Kelvin. 

‘he outstanding features of Rayleigh’s work in physics 
were its range and precision. The 446 papers he published 
have enlarged our knowledge of physics in all its branches. 
The second quality, reliability and exactitude, 18 well exem- 
plified in his experimental work in electrical standards—the 
ohm and the electrochemical equivalent of silver. It is note- 
worthy that the value of Rayleigh's ohm differs by one part 
in ten thousand only from the latest determinations. Striking 
characteristics of his experimental work were the simplicity 
and ingenuity of his apparatus and methods—in this he 
recalled the methods of Faraday. Ав examples Prof. Porter 
alluded to his design of interferometer and to his elegant 
work on the nature of surfaces and capillarity. lle was 
among the first to realise the true meaning of a clean surface, 
whether of a solid or a liquid, and to point the way of attain- 
ing this physical cleanliness. 

Present interest in colloidal phenomena (which may be 
defined as arising from шайег in a fine state of division when 
surface forces become all-important), emphasises the curious 
fact that his very last paper dealt with a subject that first 
attracted his attention in 1871. and to which he returned again 
and again, the scattering of light by small particles, and his 
famous theory of the origin of the blue of the sky. ln his 
last paper he attempted a mathematical study of the curious 
observations made by Professor Porter himself оп the optical 
properties of precipitated sulphur. If light be passed through 
a suspension of sulphur produced by precipitation by acid 
from a hyposulphite solution, as the sulphur particles increase 
in size the transmitted light changes in colour from red to 
blue, green-blue, green-white, and, finally, when the solution 
becomes ordinarily opaque, to white. Unfortunately the 
assumptions Rayleigh found it necessary to make prevented 


© him from arriving at a mathematical solution of this problem. 


In an allied problem, however, the colours exhibited by potas- 
sium chlorate crystals under white light incident at varying 
angles, he showed that the phenomenon was due to the 
lamine formation of the crystals, and his solution is of 
considerable importance in that it can be applied to the 
reflection of X-rays from the interior of crystals and utilised 
in elucidating the secrets of crystal structure. 

Rayleigh's researches on surface phenomena led him to the 
study of the important subject of intrinsic pressure in liquids 
and solids, the theory of which was first worked out by Laplace 
on the simple assumption of an attractive force of Inverse 
square dimensions between every particle of solid or fluid in 
the body referred to. The earlier theory. failed in not taking 
account of the molecular character of these interior forces in 
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bodies, which were regarded as simple Newtonian attractions 
proceeding from point sources. The meeting was greatly 
interested. to learn that Prof. Porter is now advancing this 
subject a stage further, and by introducing into the theory 
ob intrinsic. pressure the known values of surface. tension, he 
has arrived at values for the molecular attraction constant 
and for the power law coeficient, which works out at the 
high value of 5.3. 

Finally, the address touched on Rayleigh's work on hydro- 
dynamics, and referred to its great value in our studies of the 
laws of flight. Here be introduced a new method, the method 
of dimensions, which has been very fruitful. The study of 
the sandblasting of glass was adduced as an example о its 
suggestiveness. 

In conclusion, brief reference was made to Rayleigh's open- 
minded yet strictly scientifie attitude to psychical research. 
It will be recalled that he was president of the Society for 
Psychical Research, | 

The study of the work of a man of the noble type of Lord 
Rayleigh, who devoted his life to the disinterested pursuit of 
knowledge for its own sake, regardless alike of profit, gain, 
or honour, must ever be an example and an inspiration to 
the true student of science. lle was among the greatest of 
England's sons. 

At the conclusion of the presidential address discussion took 
place on an important paper presented by Mr. S. Field on the 
Flectrolytic Recovery. of Zine. This will be reported in a 
subsequent issue. 


NEW ELECTRICAL DEVICES, FITTINGS, 


AND PLANT. 


Readers are invited to submit particulars of new or improved 
devices and apparatus, which will be published if considered «f 
sufficient interest. 


Electric Cloth-cutting Machines. 

The speeding-up of production in clothing factories is as 
dependent on the introduction of labour-saving devices as in 
any other industry. The use of the band knife for the cutting 
of cloth and other fabries is gradually being superseded by 


pic. L.— RECIPROCATING CLOTH CUTTER. 


more efficient apparatus, such as that we deseribe below. 
This is a class of work where the use of any other agent but 
electricity to supplant hand. labour is precluded, and the 
fractional h.p. motor finds vet another application, 


Vis. e Котак Chota Curtin, 


The ОНЕ ОТЕ АШ АШИ КАШ КТАШЕЕ supplied by 


Mases. Bpwatb . Goopwas Fan, 2005, Mansion House 


Chambers, Queen Victoria Street, E.C.4, fall into two general 
classes— reciprocating and rotary. 

The reciprocating model (fig. 1) is driven by a motor which 
can develop up to .75 h.p. on an overload. The motor is a 
marvel of compactness, being closely wound and of very 
substantial construction. The weight is borne by a standard 
fixed m a base of ample size. The armature of the d.c. type 
is balanced, and runs on ball bearings giving very stuvcoth 
running and freedom from vibration. Ihe motor speed is 
3,000 r.p.in., and the length equivalent of the cut is as high 
as 900 ft. per minute. A lubrication system is fitted, which, 
While performing its duties efficiently, will not permit leakage 
of oil on to the material being cut. The reciorocating cutter 
is fitted with interchangeable tool steel knife shdes, permitting 
easy and cheap replacement. A guiding handle is fitted close 
to the standard to facilitate the following of the cutting line; 
the starting switch is conveniently. near to this handle, and 
is operated by a simple movement of the worker's thumb, 
For the protection of the operator a guard is fitted in front 
of the knife; this is brought down upon the work and locked 
in position, making it nnpossible to touch the blade. The 
rotary type (fig. 2) is in many respects similar in construction 
to the reciprocating model, but is fitted instead with a circular 
cutter driven by strong toothed gears from the motor shaft. 
The blade is guarded at back and front when the machine 
is working, and a sharpening attachment is fitted, which, by 
a simple movement of a lever, brings two hones on to the 
sides of the blade. 

These machines are wound for voltages between 100. and 
250 d.c. and a.c.. the a.c. types being made to suit frequencies 
of from 40 to 100 cycles. 

Ав will be seen from the illustrations the cutters сап be 
fitted with a detachable and adjustable шир bracket to give 
local illumination. at the cutting line. 


New Pclishing and Buffing Machines, 


Among a number of new types of small buffing and polishing 
machines being made by THe CONSOLIDATED PNEUCMATIC. Toon 
Co., Lap., Egyptian House, 170, Piccadilly, W. I. is the 
portable machine illustrated in fig. 3. This is designed for 
use in motor car works, garages, or show rooms where a 
light and easily transportable machine is necessary. The 
motor is wound for either ace. or d.e., and the rotor is per- 


Mia, 3.— A Portie Berving MACHINE. 


fectly balanced and mounted on ball bearings giving very 
sinooth, noiseless running. & larger machine made by the 
firmi has a I h.p. inotor; at one end is a coarse bufling disk 
and at the other end a fine polisher. The machine is mounted 
on a standard, and is fitted with ball bearings. Either a.c. 
or d.c. can be employed to. drive the motor. 


Is Current On" or OH? 


An indicator that tells at a glance whether the current is 
"on " or off.“ for use with electrical devices of every kind, 
has been placed on the market by the BEkGHMAN. Co., of 
Clriengo. According to the Electrical News the device can 
also. be used as a socket extension when, for example. а 
marrow lamp shade is to be used. The indicator consists of а 
solenoid electromagnet set in the upper end of a tube and 
connected in series with the appliance and with the line. A 
small armature with pointer attached to the lower end is 
placed in the solenoid. When the electro-magnet is energised, 
the armature is drawn up and the pointer. indicates. оп. 
When the current is broken the armature falls and the porter 
Indicates ӨЛ” The appliance is inserted in an ordinary 
поет socket and has а socket at its lower end for receiving 
the plug of an electrical appliance. 


Water-Power lu Germ*nv,—Herr van Heya, of Cassel, 
formerly director of the Cassel Tramways Co. has been anpointed 
Miniateriel Councillor in connection with the Federal Railway 
Ministry for the special purrose of ascertaining in what manper 
the existing water powers can be utilised in connection with the 
aunply of electricity in order to counteract the scarcity of coal for 
industrial uses, as a consequence of the Tresty of Peace. It is 
proposed in the first place to devote attention ta the comoletion of 
the large hydro-electric installations in the districts of D'emel. 
Eder, Fulda, and Weser, and then to deal systematically with all 
other water-powera in the country. : 


—————— 
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EMBEZZLEMENT OF E. T. U. FUNDS. 


о 


Ar Sheffield on March 31st, Harold Harris, a branch secretary 


of the Electrical Trades Union in Sheflield, was charged with 
embezzling and converting to his own use moneys belonging 
to the Union. The prosecuting solicitor said that defendant 
received a sum of £70 with which to pay some men affected 
by а lock-out. He only paid out £49 6s. of this amount and 
retained the balance. With regard to the charge of embezzle- 
ment, the total sum involved was about £23, but the Union 
was only prosecuting on three small amounts obtained from 
members as subscriptions. "These amounts were entered on 
the members' cards, but the defendant failed to make corre- 

ing entries in the Union’s books. The defendant stated 


that he. took over the accounts of the branch in a muddled 


condition.. and that. the shortage was due to neglect upon 
his own part. The magistrates sentenced him to six months’ 
imprisonment. 


e AN UP-TO-DATE BURGLAR. 
At the Old Bailey, on April 5th, Walter Taylor, an electrician, 
was sentenced to six months in the second division for break- 
ing and entering the counting house of the New Gallery 
Kinema.. A police witness stated that prisoner was in posses- 
sion of a portable electric drill which he connected by about 
50 yards of flex to а lighting point. When discovered 
he had drilled a number of holes in the back of the safe, but 
had failed to penetrate the inner plates. | 
22. ET SUUM D 


J CORRESPONDENCE, 


otters received by us after Б P.M. ON TUESDAY cannot appear «пй 
(Мм pe Corr should forward their communi- 
i at the earliest possible moment, No letter oan be published 
unless we have the writer's name and address in our possession, 


Bi-Metal Auto«Conductor Cable Protection. 


I have read with interest your notes on a system of cable 
protection designed by H. Pfannkuch, in which you called to 
mind. my bi-metal system (p. 894, March 25th). 

Both these systems аге the same inasmuch as they are 
both designed to the same end, i. e., to save the actual rupture 
due to final cable breakdown, but you will see how curious 
the matter is when I tell you that I was already at work on 
&n exactly similar method to that of H. Pfannkuch, in fact, 
I wrote my provisional specification about two weeks ago, 
and had adopted exactly the same way—insulating some wires 
in the working conductors. It looks as if I shall now be saved 
the trouble and expense of continuing. Р 
I was led to take up the question of protection against 


' 


faults from the inside of a cable outwards because the bi-metal 


i 


Coble Sheath PTT ee 
а 


Zn 
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'. | 02 
Sketches showing diagrams of bi-metal conductor arranged for 
v». lgoalisation of fault by slide-wire bridge methods. 
The two lower figures are the same. | 
u toù = glide wire in each case. 
‚се 0 d toa = ба strip. btob = Zn strip. 


system only deals with faults from outside inwards, although 
most engineers will allow that the latter faults are at least 
95 per cent. of the total, but probably the remaining 5 per 
cent. should be guarded against. | 

Further to my article of July 30th, 1990, I may give some 
additional attributes of шу system which were not given in 
that article :— 

(a) Ав {о automatic protection against faults from the 
outside, this can be obtained by using a sensitive relay across 
the two metals, at both ends of the cáble, so that when a 
fault occurs through damage to the cable a tripping circuit 
Је cut in and the switches are opened. When soil water enters 


the cable at the damaged part of the sheath, some of the bi- 
metal strips only are atlected at first, but as the water travels 
round the cable, more strips are moistened, and hence more ' 
primary batteries are formed, and these being in parallel, the 
current flowing through the relays is increased, because of 
the decreased internal resistance of the fault battery. 

But as such an early indication of damage to the cable 
can be obtained by means of a galvanometer, it would, I 
consider, be unwise to trip the cable out of circuit, seeing 
that one would have plenty of time to unload the cable in 
an ordinary manner, and then to locate the fault on the 
bi-metal strips. The method of tripping the cable described 
is, however, quite discriminative, i.e., healthy cables are not 
affected; and there is the great advantage that no trans- 
formers are required. | | 

I give some sketches showing how the bi-metal strips may 
be formed up for fault location by slide wire methods—there 
are others. : 

(b) The bi-metal system is useful to the cable manufacturer 
and to the purchaser long before the cable is laid—in fact, 
before it leaves the factory. In most cable specifications it 18 
usually provided that each cable length must be in the tanks 
for 24 hours—this is done with a view to ensuring that, if the 
cable sheath is punctured during manufacture, water will 
get sufficiently far into the dielectric to cause a breakdow 
whilst excess pressure is being applied. | 

If the cable is, however, furnished with the bi-metals, three 
or four hours in the tanks is all that is really necessary, as 
there is only 20 mils or so of paper for the water to soak 
through before a reading would be obtained on a galvano- 
meter connected across the two metals. In most cable factories 
the tanking accommodation is none too great, and manufac- 
turers should, therefore, welcome a ‘suggestion to cut down 
the time. 

On the purchaser's side, apart from the saving that should 
be affected by the above, he can assure himself that the paper 
with which his cables are insulated is properly and adequately 
dried before and during impregnation, because there should 
be no reading on the galvanometer, if applied to any of his 
cables in the factory. If the paper has not been sulliciently 
dried, 8 reading will be obtained. This test should be specially 
useful on dry-core air-space telephone cables, and could be 
used as a method of indicating the well-being of the cable 
during laying, if the outer ring of conductors were formed 
up with two metals. The method can be used by the manu- 
facturer with advantage whilst the cables are being dried in 
the vacuum tanks. К | 

The above matter should be read in conjunction with the 
article of July 30th last. E RH 

L. R. Lee. 


Electricity Works, Manchester. 
March 28th, 1911. 


~ 


Synchronous Induction Motors and Power Factor. 
Referring to the letter in last week's issue of the ELECTRICAL 
REVIEW relative to the above, the industry should be grateful 
for having this method of improving power factor brought 
to their notice. р | | 
Although it is hardly possible to employ existing induction 
motors for this purpose, the ratio of rotor to stator. ampere 
turns being insufficient for stability, we are prepared. to. con- 
struct self-starting and self-synchronising motors of all sizes 
with self-contained exciters. These machines are capable of 
starting against two and a half times full-load torque and 
synchronising against full-load torque. 5 
The only control gear required is а three-pole switch for 
the stator and a liquid starter for the rotor, the whole opera- 
tion of starting being practically the same as with the ordinary 
slip-ring induction motor. If desired, the user can employ а 
shunt regulator for the exciter, by means of which the power 
factor can be adjusted as desired. i E „ FA 
We have supplied and have under construction a- large 
number of these motors with outputs of from 50 to 800 B. E. P., 
and with leading power factors of 0.6 to unity. - "E 


Crompton & Co., Ltd. 
Chelmsford. Е | 
April 4th, 1921. 


Payment According to Ability. 


Referring to Regular Reader's." letter, I served a term 
of apprenticeship with a well-known Lancashire firm, and 
during that period I was a student at a technical college. No 
doubt all your readers are well aware that 50 per cent. of our 
new ideas and methods are taught at technical institutions; 
therefore, the student at that time has an advantage over the 
man of the ‘ Regular. Reader" class, simply because he 
(“Regular Reader °) has never had the latest ideas and 
methods taught him. (By that assertion I do not wish to 
insinuate that Regular Reader." is not a first-class man.) 
Therefore,.I cannot imagine how a man who has long been 
out of his apprenticeship, as Regular Reader“ states, is a 
better man than the average mun who has just completed a 
term of technical and practical training. Another point I. 
should like to emphasise is that we are not all gifted with the 
same intelligence, therefore we cannot all shine in our respec- 
tive callings. If there were a little less cant amongst British 
workmen I feel confident that with good management the 
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unemployment problein would be partially solved. Probably 
" Regular Reader " has never looked on the domestic side 
of his argument—that for every married man who fails to 
obtain work, there is at least one other, who is suflering 
anxiety at the same time. As regards a foreman or manager 
being able to distinguish his clever men and his men who 
probably are quite willing, but cannot grasp the situation as 
quickly as men of Regular Reader's category, he is well 
aware, but as a rule he will stretch а point, for the simple 
reason that he knows that the slow man is less liable to be 
confused than the man who hurries his work on purpose to 
do twice as much work as his workimate. I sincerely hope 
that Regular Reader will reverse his opinion on the point 
that a man of 21 is not nearly so good as the man of 40; 
everyone requires a living. no inatter whether he be possessed 
of quick intellect, or of dull intellect. 


Broad Minded. 
April 9nd, 1921. 


Wiring in Ferro:concrete Factories. 


I have read with interest the correspondence. regarding 
wiring in ferro-concrete structures. I fail to note that either 
Inquirer,“ Mr. Purday, or " Phase," mentions any in- 
stauces where C.T.S. is unsuitable; I should be pleased to 
hear of апу job for which C.T.S. ts unsuitable. 

I know of one job where а З-соге C.T.S. is supplying an 
electrically-driven pump in a sewage tunnel now under con- 
struction; water is continually on the cable, rocks are falling 
around it, workmen handling it, trucks occasionally running 
over it, but still it carries on." I have used a considerable 
amount of it in my time, and in nine cases out of ten, it is 
far ahead of conduit in my estimation. Regarding Mr. Brook- 
ing's suggestions re taking auction against persons making 
libellous statements, in such cases the manufacturing frm 
should obtain the opinions of people using their product, and 
then ignore the libellous person. Е 

If Phase himself was a bootmaker, for instance. and 
some person made a remark about his boots being unsuitable 
for certain duties, if be himself knew they were suitable for 
anv duty, then I say Phase would adopt Mr. Brooking’s 
attitude. ` 

But the vital point is: Is C.T.S. suitable for all jobs, or 
only certain jobs? I invite Inquirer," Mr. Purdav. and 
Phase to name any job for which it is not suitable. Ав 
a reader of the Review for a considerable period, and finding 
it very fair in its dealings, let us have fair plav. 

Two Phase. 

April 4th, 1921. 


An Electrostatic Phenomenon. 


I am interested to note that Mr. Cooper has also noticed 
the green cloud " in a 6-volt motor bulb. I noticed this 
effect on handling a 6-volt side lamp of the vacuum type. 
The lamp in question does not alwavs light up, as if the 
filament is intermittently open-circuited. The“ green cloud“ 
only appears after the lamp has been burning and is. there- 
fore, warm and dry, and if I moisten the bulb the effect 
disappears. The merest touch is sufficient to produce the 
green glow. None of the other bulbs behave in this wav. 
and I shall be glad to know why this particular bulb is in 
this sensitive condition. 

K. Younghusband. 

Ha warden. 

March 31st, 1921. 


Mr. Luckiesh and the Sheringham Daylight. 


Mr. Luckiesh is evidently quite determined to“ pass judg- 
ment '' on mv invention. This, of course, he would be en- 
titled to do if he had made a first-hand examination of it, 
but it is a pitv. I feel, that he should in the meantime make 
statements which I fear may mislead vour readers. 

Mr. Luckiesh. in the letter you have just published. calls 
into question the permanence of the Sherincham reflector. 
Here. it would seem he is again referring to his own experi- 
ments and not to mv invention. 

The colours used on the Sheringham reflector are among 
the most permanent in existence. but, what is more impor- 
tant. is that—thanks to the assistance of one of the leading 
indnstria] chemists in this countrv—we have discovered a 
medium for mixing with the colours and for applying them 
to the metal of the reflector. which renders the colours heat 
proof and. while keeping the puritv of the colours—as in 
their powder form—is to a great extent waterproof. So far as 
we can ascertnin this medium has never before heen used for 
admixture with pigments. Till now we have not published 
thia information. and therefore Mr. Tuckiesh could not. of 
course. he aware of these facta: but had he not fallen into 
tha error of assuming a knowledge of the Sheringham reflector 
he would. doubtless, not have included the remarks in his 
letter on the question of permanence. 

І do not want to follow Mr. Luckiesh's example and draw 
com Heons between the two methods of producing artificial 
davlight—doubtless both have their special usefulness, and 


time and practical tests alone can show to what different 
purposes (in what is undoubtedly a vast Geld) the two different 
methods are best suited. 

І entirely reciprocate Mr. Luckiesh’s good wishes, and hope 
for the future no further misuuderstandings will arise. 

With regard to the misquotation, your Editorial Note, sub- 
joined to Mr. Luckiesh's letter, seems to me to say all that 
need be suid. 
George Sheringham. 
Frognal. 

April oth, 1921. 


City and Guilds Examinations. 


With further reference to my letters, dated January 3lst, 
1921. and March 22nd, 1921, on the subject of the discontinu- 
ance of the City and Guilds first and second-grade examina- 
tions 1n all electrical subjects, it is interesting to note that 
the disastrous effect of these cancellations, which I have pre- 
viously mentioned, is now being realised by educational 
authorities, and I have pleasure in enclosing herewith a 
cutting from The Times Educational Supplement, dated 
March 3156, 1921, which shows clearly the feeling of those 
interested in the technical education of the present and future 
generations. 

Trusting this belated resolution will interest you and your 
readers. 

Gus. C. Lundberg. 
London. 
April Ist, 1921. 


(The extract relates to a resolution of the Guildford Educa- 
tion Committee, approving of resolutions passed at a recent 
Conference of Directors of Technical Institutes in Surrey, to 
the effect that the discontinuance of the examinations was 
regrettable, thut a system of examinations was necessary to 
ensure an accepted staudard of proficiency and its recognition 
by employers, and to provide ап incentive to study, and that 
steps should be taken to secure the re-establishment of the 
system or its equivalent. With all of these we heartily agree. 
— Eps. Etec. Rev.] 


A Transformer Problem. 


Whilst working with a Scott transformer on which one fuse 
had blown on the 3-phase side (not due to a fault on the trans- 
former) I measured the voltages on the 2-phase side and found 
them to be as follows :— 


A Phase, 255 volts. B Phase, 420 volts. 


By replacing the blown fuse and taking out one of the others, 
the voltages оп the 2-phase side were found to be the same 
as above. Again, by replacing this fuse and taking out the 
third fuse the voltages were as follows :— 


A Phase, zero. B Phase, 460. 


The transformer is 3-phase, 6,000 volts; 440 volts, 2-phase. 

At the time of testing, the supply voltage was 6.900 volts. 
I am not quite clear about these voltages, and would be obliged 
if anyone cculd inform me how to account for them. 


Scott. 
March 31st, 1921. 


(If our correspondent makes a diagram of connections of the 
Scott system, he will see at once why the above resülts were 
obtained. Apparently in the fifth line А and B should 
be interchanged. In the first two cases the primary of trans- 
former A was in series with part of the primary of transformer 
B; in the third case the primary of transformer А was cut 
out and the whole of the primary of transformer B was active. 
—Ens. Erec. Rev.) 


The Real Wealth of Nations. 


In your issue of March 4th, your critic accepts as correct 
the statement that of themselves neither capital nor labour. 
nor the two of them together, can produce wealth at all, and 
that only when they are harnessed to brains and skill can 
thev become productive, but he omits to explain to your 
readers whv this truth is generally unrecognised. 

Value being the measure of wealth, just as volume is that 
of water, the failure of the economists to discover a unit of 
value, or to measure wealth, has led them to invent the law 
of supplv and demand, according to which no article has any 
value unless there be a demand therefor. In consequence. 
goods have no value immediately upon their production, 80 
that the brains and skill utilised therein cannot, after all, 
claim to be the producers of wealth, in spite of the pretence 
of vour critic. 

Further, according to this same law, ''carrving goods to 
those that want them "' increases their value (it is in reality 
the price and cost which increase). whereby the transport 
workers and handlers of goods, always the least mentally 
endowed members of the community. are the creators of 
wealth. T maintain. therefore, that this law is also responsible 
for Bolshevism, which can well be defined “ ав the claim © 
unskilled manua! lahour to produce wealth, and therefore to 
control its distribution.” 
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It is also through acceptance of this law that your critic 
thinks it inevitable that when things are scarce people will 
charge more for them, or that robbery and profiteering are 
the basis of civilisation. On the other hand, were a unit 
of value recognised in the daily necessaries of life of the 
average man with the average family, the control of the price 
of this value would become obvious, in order that the wage 
of the most unskilled labourer could purchase the necessaries 
for himself and his family. This would allow of the establish- 
ment of a real living wage. based upon the size of the fainily, 
and remove the principal cause of strikes, whereas, accor us 
to the law of supply and demand, wages must always depen 
on the demand for labour, and be & matter for strite. 

Your reviewer is quite unjustilled in stating that I suppose 
the cost of production to be constant, and although it is true 
that the cost = mx + e, it can, in spite of your critic, be 


expressed as the necessaries of lile of the workers, direct and 


indirect, and their dependents, ignoring. of course, the loss 
of any irreplaceable raw material. 

The statement attributed to me ''that the sale of luxuries 
at home is injurious, yet if sold abroad their sale may benetit 
the producing country is another misrepresentation, for what 
I did say was that an excessive home price for a luxury 
benefits one section of the community at the expense of 
another, whereas a high price for such exports does benefit 
the nation, because it is thereby entitled to receive a greater 
quantity of foreign commodities in exchange." 

Your critic sums up my book as an attempt to prove that 


only by means of an adequate system of protection can а 


country be really wealthy," from which it would appear that 
he has "skipped " the first two parts, in which the limit 
of a nation's well-being is set out without considering foreign 
trade at all. Further, my justification for the reservation 
of the home market for our skilled industries is based, again, 
on the measurability of wealth, and the proof that a skilled 
workman produces a greater value per hour than an unskilled 
one. Indeed, the moment it 1s recognised that one industry 
is better for a nation than another, tbe necessity for protecting 
such industries becomes apparent. And engineering is the 
best industry of every country! 

Your critic’s suggestion that wealth can only result when 
production exceeds purchasing power may be comprehen- 
sible to an economist, but any engineer could realise that the 
purchasing power of a people is the amount of goods they 
have available for exchange, and that this is exactly equal to 
the total production. 

It is evident that your reviewer has entirely failed to grasp 
the real principles of шу book, viz., the measurability of 
wealth, the possibility of a reward for every man according 
to the value of his work, and the right of every nation to 
an Independent economic existence. 

The possibility of a new civilisation depends, therefore, upon 
the rejection by all scientific minds of the economic fallacies 
propounded during the past 150 years, the fruit of which is 
visible in the universal discontent existing to-day. 

Alassio, Italy. J. S. Hecht. 

March 14th, 1921. 


[We shall adhere to the resolution expressed in our review 


of Mr. Hecht's book, and decline to be drawn into a con- 


troversy. We find this the easier, since Mr. Hecht's letter 
answers itself, to a great extent. We cannot suppose that he 
takes exception to our acceptance of one of his own statements, 
and those who wish to go further into the reasons upon which 
this view—correct, as we think—is founded, will do well to 
buy the book and read it. It is no part of the duty of a 
reviewer to condense the book for the benefit of the reader 
who is too busy (or thinks he is) to read it for himself; and 
we cannot see authorg thankjng reviewers for such a course 
of action, were it possible. The reviewer’s work is done when, 
to the best of his ability, he has criticised a book from the 
standpoints of its literary and scientific (or artistic) value. 

йй do not plead guilty to huving misrepresented any of 
Mr. Hecht's statements. If we have misrepresented any of 
Is views, it is because our view of the meaning he intended 
to convey may have differed from his own. We were pre- 
1 as we said, to be told that we had not read the book; 
we did not expect to convince Mr. Hecht of the correct- 
n | our views where they differed from his. He must, 
| Uh ore excuse us if we are not convinced of the correctness 
o bis views where they differ from ours.—THE REvIEWER.] 


Third Harmonics. 


e Interesting article on ‘‘ The Influence of Transformer 

i ions on Third Harmonic Voltages and Currents,’’ by 
tA еп Stigant, appearing in your issue of March lith, 
niis : small error in figs. 5 and 6, and in Table I. Since 
m 18 at each instant equal to the rate of change of 

, : клы ы flux wave without ripples cannot give ripples 
t i wave. The induced voltage can only be zero 
ол. Paus the flux wave is horizontal. In the given 
Re is 1s occurs but once in each half cycle, not 

ев, ав the ripples would require. 


Newport (Mon.). J. B. Stansfield. 
March 24th, 1921. 
(Several letters are held over.—Eps. ELBO. Rev.) 


DENMARK’S FUEL SUPPLY. 


Сол, constituted one-seventh of the value of Denmark's 
foreign purchases last year. Taking the nine months ending 
September last, for which exact figures are available, Den- 
mark imported some 1,600,000 tons of coal and some 324,000 
tons of cinders and coke, for which she paid 376,000,000 kr. 
Before the war the Danish coal bill was about 40,000,000 kr. 
yearly for some 3,000,000 tons of coal and coke. 

With this huge fuel bill, no wonder attention has turned 
to the derivation of power for industry from other sources. 
Reference to this question is made in H.M. Commercial 
Secretary's report on the economic situation in Denmark, 
which has just been published by the Department of Overseas 
Trade. At present the large electric power stations on the 
islands are mainly driven by steam or oil engines. On Jut- 
land, however, ellorts are being made with some success to 
harness water power, while in other cases plants bave been 
installed in which peat can be used as fuel. In some ot the 
latter cases the farmers have made arrangements whereby 
electricity 18 delivered to their farms from tbe high-pressure 
systems in return for peat delivered by the farmer to the 
power station. 
The general question of the further de- 


Electrical velopment of the use of electricity is 
Schemes attracting the interest both of the Govern- 
Planned. ment and of such institutions as the 


Chamber of Manufacturers. Schemes are 
under discussion for the generation of electricity by means of 
windmills, and also for a more general utilisation of the water 
power available. The suggestion is still being canvassed that 
electricity might be transmitted from one or other of the 
great water power stations of Norway or Sweden to some 
point on the coast of Jutland, whence it could be distributed 
over the peninsula and linked up with already existing or 
contemplated local power stations. Н.М. Commercial Secre- 
tary admits correctly enough that the realisation of this scheme 
would be exceedingly expensive in view, he says, of the length 
of submarine cable required. Its advocates maintain, he adds, 
that it would be economically sound so long as the c.i.f. price 
of coal in Denmark exceeds 50 kr. per ton. It may here be 
mentioned that the average c.i.f. price per ton of coal in 
Denmark from January to October last year was 185s.. or 
taking the kroner at 25 to the £. say, 200 kr. On the Norwe- 
gian side, however, it was stated in the report of the Depart- 
ment of Overseas Trade on Norway, recentlv reviewed in 
these columns: It would appear improbable that such 
transmission will become a practical proposition in the near 
future.“ 

Engineering industries generally suffered last year under 
the high cost of fuel and raw material, the future of certain 
sections being further jeopardised by German competition. 
The branch that would seem to be in the most satisfactory 
condition is that manufacturing electric motors and dvnamos. 
Of these there has been no inconsiderable export both to 
Sweden and Norwav, and also to other markets, while there 
is also a considerable demand in Denmark itself. where small 
electric motors are much used in agricultural districts. 


There are considerable peat bogs in 
Denmark, particularly in Jutland, and 
various proposals have been put forward 
for & rational development of some of the 
largest of these peat bogs. It is suggested that in the neigh- 
hourhood of the Vildmoserne in Jutland industrial undertak- 
ings, Such as steel, metal, and glass works should be erected 
and supnlied by electrical power developed from the peat, 
perhaps in conjunction with power derived from the water- 
power station on the Gudenaa, which is rapidly approaching 
completion. : 

No definite steps have, however, ns vet been taken to 
realise these plans. On the other hand, я fnel committee haa 
been established, one of the nrincipal duties of which will 
be to studv the auestion of the development of the Danish 
supplies of fuel. Tt may he added that besides the peat bogs 
some brown coal is found in Denmark. 

In 1914 190,000 tons of peat were produced, and no brown 
coal. During the war, however. and the twe vears gince the 
armistice, the vearly production has heen 90.00 tona of brown 
coal, and 200 000 tons of peat, while the ontpnt during the 
current vear has again been materially increased. 

The private working of the peat bogs proceeded actively 
during the year, and efforts are being made ta estah]lish offices 
throughont the country, wherehv 3 standardisation will be 
Ne of red offered for sale. 

n view o e increase in the use of nent. boilers capah! 
of using the fnel economically and effecti A 
to find a market in the country. ns 


Considerable interest is being shown 
throuchont the conntrv in the use of ail 
fvel to replace coal. Same attemnte have 
heen made to alter existing plant with this 


Power 
from Peat. 


Oil to 
Replace Coal. 


object. and recently the Danish State roilwava hnve hean 


exnerimenting in thie direction. The hich eost of frel ail 

a 5 5 an tha ennetrnetinn af „ 
rage tanks have, however, up to the present, prevent ny 

general adoption of this form of fuel. — е4 епу 
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wae «-/^ ' BUSINESS NOTES. 


- Bankruptcy Proceedinds.— ERNEST ALBERT GOODINGS, 
trading as Goodings & Son, The Grove, Watlington Street, Reading, 
Berks.. motor and electrical engineer.—The firat meeting of 
oreditors.was held recently at 14. Bedford Row, London, W.C. It 
was tated that debtor commenced business in 1911 as an electrical 
engineer at Staines, with no capital, but in 1912 he gave it up and 
went into employment until the end of 1918. In January, 1919, 
Be commen business as a motor and electrical engineer with 
about £40 capital. He had no business premises at firat, but did 
work at owners houses. The creditors began to press him in 
September, and seven had obtained judgments against him, He 
estimated his liabilities at £240, du^ to about 30 creditors. The 
matter was left in the hands of the Official Receiver for summary 
administration. | 

L. P. Howse and G. Н. B. SNELL (Howse & Snell), electrical 
engineers, 6 and 8, Duke Street, Margate.—First meeting, April 
Sth ; public examination, April 30th; both at Canterbury. 


Company Liquidations.—FLuoRUNDUM FLAME CARBONS, 
Lrp.—Partioulars of claims were to be sent to the liquidator, 
Mr. F. N. Olarke, 4, Pavilion Bu'llings, Brighton, by April 6th. 


Dlssolntion of Partnership. — ARC ELECTRICAL Co., 
dealers in eleotrical supplies, Trevelyan Buildings, 52, Corporation 
Street, Manchester.—Mesars. L. Backhouse, C. H. Thornton, and 
A. В. Penn have dissolved partnership. Debts will be attended to 
Measra, L. Backhouse and C. H. Thornton, who will continue 
business under the aame style, and at the same address. 


Trade Announcements.— Messrs. G. S. PECKHAM & Co., 
haye. been appointed agents for Messrs. Rhodes Motors, Ltd., 
Riverside Works, Doncaster, for shipping, as well as for London 
and South of England. Correspondence should be sent to either 
Rhodes Motors, Ltd., at Doncaster, or 4-5, New Compton Street, 
New Telephone No. Gerrard 7388 ; telegraphic 


Hope Street, Glasgow, at 140, Victoria Street, Bristol, and at 30, 
Lower Sackville Street, Dublin ; the last of these has been recently 


opened. ibt 

PM sona. HERBERT Morais, LTD., Loughborough, atate that their 
Sheffield branch office has been removed from Cairns Chambers, St. 
James Street, to Montgomery Chambers, Hartshead, Sheffield. The 


telegraphio address and telephone number are as before, viz. :— 


Telephone No. 2400 Central ; telegrams : Comorris. 

Mn. D. M. EDWABDS, many years manager of Messrs. Nettlefold 
and Sons, Ltd., has now joined Messrs. Baxter & Caunter, Ltd., as 
their representative. r 

Мкаввв, W. E. WER ES & Co., electrical and telephone engineers, 
inform us they are opening a new showroom at No. 790, Tottenham 
Court Road, W. 1, and are open to receive catalog des and price lists 
of heating and cooking apparatus, fittings, shades, &с. 


Catalogues and Lists—THe Epson Swan ELECTRIO 
Co., Lro., Ponders End, Middlesex.—Leaflet No. BB 216, dealing 
with .'.Ediswan Acme” acoumu'ators, showing construction of 
positive and negative grids. | 

BRITISH INSULATED AND H ELSBY CABLES, LTD., Prescot, Lancs. 
Publication P 169, а leatl»t showing а new and improved type of 
jointers’ tent frame, with dimensions and prices. 

Tur B.E. Co. (or LONDON AND BIRMINGHAM), LTD., Hendon 
House, 57, Upper Thames Street, E.C. 4.—An illuitrated prioe list 
о? Hendon lamps. vacuum aad gaifillel. 

THe ENGLISH ELRC TRIO Co., LTD., Queen's House, Kingsway, 
W. O. 2.—Pablication No. 220 (51 pp).—A splendid example of 
publicity matter, giving illustrations and full details of the con- 
struction of English Electrio steam turbines. The brochure gives 
many illustrations of the coastructioaal shops, as well аз a list of 
seta in use in all parta of the world, and a station lay-out for two 
10,000-kW seta. 

THE A. & А. ELECTBICAL Co., Lro., 13, Farringdon Raad, E. C. 1. 
List А 24, an illustrated and priced 1еай зё dealinz with motor-car 
interior lighting fittings. including roof and side lights, with 
awitches, K.; List L 25, a priced pamphlet of incandescent electric 
lamps for house, train, and automobile lighting, &c.; also a price 
list of small drawn-wire lamps for automobiles. 

Mgssas Hraas Bros., Sand Pits, Birmingham. — Monthly 
Mazazine," Vol. III, No. 2, containing stock lists and prices of ac. 
motors and d.c. motors and dynamos, and usual items of utility and 
humour. | 

Тнк ELRCTRICAL APPARATUS Co., LTD., Vauxhall Works, South 
Lambsth Rosi, S. W. 8.—Leafist M 6, giving illustrations, dimen- 
sions, and prices of moving-iron ammeters and voltmeters. 


r , - 


‘Messrs, W. GooDYEAR & Sons, LTD., Dudley.—An illustrated 
publication (8 pp.) giving detaila of the " Greenbat industrial 
electric truck, of which Messrs. Goodyear are the sole distributing 
agents. 

Messrs. GILLESPIE & BEALES, Amberley House, Norfolk Street, 
Strand, W.C.2.—An illustrated price list and a descriptive booklet 
of various models of the Nilflek vacuum cleaner. 

Tre ELECTRIC STREET LIGHTING APPARATUS Co., The Foundry, 
Canterbury.—An illustrated pamphlet dealiog with the longi- 
tudinal lighting Jantern invented by Mr. Haydn T. Harrison, 
giviog types of lanterns and lighting curve; and diagrams. 

' MESSRS. CHARLES CHURCHILL X CO., LTD., 9-15, Leonard Street, 
Finsbury, E.C. 2. Abridged catalogue No. 44 (96 рр.). An 
extremely comprehensive catalogue of machine shop equipment 
and small tools. This gives details aud illustrations of milling 
machines, gear cutters. key-seaters, drills, boring machines, shapers, 
profilers, and practically everything else which goes to make up 
the equipment of a modern engineering shop. 

Messgs. RICH & Bunpy, 114-13, New Road, Ponder'e End, N. 
Three leaflets giving details and revised prices of electric 
toasters, hot-plates, kettles, fires, &o. 

AUTOMATIC AND ELECTRIC Furnaces, LTD, 281-283, Gray's 
Inn Road, W.C. 1. Heat Treatment Balletin, No 27, " The Effect 
of Overheating High Carbon Steel," by L. W. Wild, M.LE.E. 

THE FALKIRK IRON Co., LTD., Falkirk. —Leaflat giving illustra- 
tions and reduced prices of Falco” electric irons. 


Book Notices,— Tue Enyineer’s Year-Book for 1921. 
Edited by H. R. Kempe, M. Inst. C. E., &c., and W. H. Smith. 
Pp. 2697, and figs. London: Crosby Lockwood & Sons. Price 
30a, net.—This valuable publication continues to expand, the 
twenty-eighth edition possessing an additional hundred pages. 
The many and varied sections have been brought up-to-date, and in 
some cases entirely re-written and re-arranged. In the electrical 
engineering section a note on mercury vapour rectifiers appears for 
the first time, but the recent developments in radio-telephony 
appear to have been overlooked. The usual features for facilitating 
research are retained, the index being a very good guide to the 
subject matter. The five-language glossary of trade terms is still 
present, and the legal notes have been reinforced by the inclusion 
of one or two new judgments of the Courts. 

“The Mining Electrical Engineer.” Vol. I. No. 6. March, 1921. 
Derby: The Association of Mining Elect:ical Engineers. Price 1s. 
net monthly.—The present i- sue contains several papers and 
attendant discussions, amoag which are: — Some Considerations 
on Modern Illumination," by H. Girdlestone; “Some Considera: 
tions in Regard to Low-tension Switchgear.” by R. Gregory. Ko. 

Proceedings of the Physical Society of London.” Vol. XXXIII. 
Part II. February 15th, 1921. London: Fleetway Press, Lia. 
Price 68. net. 

" Proceedings of the Belfast Association of Engineers, Session 
1919-20." Vol. I. No. 6 (62 pp). Belfast: The Association. —Thé 
papers embodied in this issue include Wireless Communications 
in the War,’ by Major R. Stanley, B.A.; “The Ultimate 
Structure of Matter," by Mr. W. C. Ward; and Fuels,“ by Prof. 
H. Wren, D.Sc. 

“ Arithmetic of Telegraphy and Telephony." By T. E. Herbert 
and R. G. de Wardt. Pp. viii + 188; figs. 38. London Sir L 
Pitman & Sons, Ltd. Price бе. net. 

“ The Decimal Educator,” Vol. III, No. 11, March, 1921 (20 рр.) 
London: The Decimal Association. Price 6d.—The present issue 
contains the secretary's quarterly report, and articles upon “A 
Metrio Motor Factory (Messrs. Higgs Bros.). “ A Decimal Policy’ 
(Australia). "The Teaching of Decimals,” and “A Metric Bill in 
the U.S.A. Congress. | 

„The M. and C. Apprentices’ Magazine,” Vol. V, No. 17. Price 
3d. (to employé:s).— The spring number contains the usual interest- 
ing notes, articles and illustrations, among whioh is a memoir of 
Prince Kropotkin, by Mr. Sam Mavor. 

“Tidal Power." By А. M. A. Struben. Pp. xii + 116, 13 figs. 
London : Bir I. Pitman & Sons. Price 2s. 6d. net. 


' 
German Exports to Sweden.—The Board of Trades 
statistics relating to importa into Sweden, show that importa from 
Germany are beginning to tak; an absolutely preponderatiog place 
in some lines, such as leather articles, chemical producta. gias, 
clay articles, elestrical machines, electrodes, incande:cent lamps. 
instrumenta, and bicycles. Out of 59,000 tons of rails, over 29,000 
came from Germany.— Jteuter's Trade Service (Stockholm). 


E.D.A. Activitles.—We have received two of the latest 
publications of the British Electrical Development Association. 
Hampden House, 84, Kingsway, W. C. 2, from the Director | 
Secretary. One is an illustrated booklet (E.D.A. 145). entitled 
“The Home of 1921—Electricity for Ease and Comfort. ‘This 
describes, in an interesting manner, the home beautiful 
rendered possible by the introduction of electricity for all domestic 
purposes. The reproductions of interior photographs are particu 
larly good, and give their message of health and cleanlinesi #017 
distinctly. The other publication is also an illustrated bookie 
(E.D.A. 139). This refutes the time-honoured phrase, Woman’ 
work is never done," by an exposition of the new order of thing“ 
brought about by electricity in the home. These two booklets are 
written in a very lucid atyle, and should be in the hands of every 
housewife, 
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Reduction of Wages.— In connection with the negotia- 
tions now in progress on the redaction of wages in the industry, 
the Enzineering and National Employers’ Federations have 
prepared a statement dealing with the present trade situation, in 
which every cau‘e is explained and weighed, and which finally 
winds up with a collection of examples of orders loet through the 
present high coat of production in this country. The complica- 
tions of the foreign exchange situation are dealt with at consider- 
able length, and it is showa that the depreciat‘on of the European 
exchange is due both to inflation of currency and to inability to 
export on account of low production. In short, the apparent 
over-production at the moment in this country is attributed in 
part to under-production elsewhere, and also in part to low 
individual output here, which has foroed up British prices to such a 
level that people abroad either cannot, or will not, buy British goods. 
The solution of the troubles as to wages and profit is indicated in 
the sentence, " If output per hour is high, there is no inconsistency 
between high earnings per hour and a low wage per piece." The 
probable future course of the cost of living is analysed, and it is 
shown that if the decline in wholesale prices is fuily reflected in 
dus course in retail prices, there is no reason why by December 318 
next the cost of living should not be down to about 66 per cent. 
above the pre-war level. This figure, of course, i1 only put forward 
in a tentative way. Immediate action in reducing the cost of 
production is urged as the only way to prevent a vaat increase in 
unemployment. The statement concludes: It is the considered 
opinion of the emp:oyers that a defiaite reduction in hourly rates 
and an increase in individual output are both necessary. The effect 
of the reduction on the standard of life will depend on the fall in 
the oost of living &nd the extent to which the workpeople maintain 
and increase their actual earnings by a greater intensity of 
output.— Daily Telegraph. 

Оа April let the conference held at Carlisle between the Federa- 
tion of Engineering and Shipbuilding Trades and the Shipbuilding 
Employers’ Federation terminated in a refusal by the employés to 
agree to any reduction in wages. The question discussed was the 
discontinuance of the special increase granted to the workers 
during the shipping boom and for which no justification now 
exate owing to the enormous falling off in the industry. The 
employers refused to submit the matter to arbitration, and the 
employés’ side has decided to ask the Minister of Labour to inter- 
vene in order that а a:oppaze at the end of the present month may 
be obviated. 


Applications for British Trade Marks —Appended is a 
summary of the recent аррііса`іоов for British trade marks in 
respect of goods апа articles connected with the electrical trades 
and industries: 

Sangamo. No. 406,833. Class 8. Electrical instruments. 
Sangamo Electric Co., 1,084, Converse Avenue, Springfield, III., 
U.S.A. August llth, 1920. 

Emeralite. No. 411.699. Class 13. Electric lamps (ordinary). 
Gicbs Wernicke Co., 222, Kensal Road, London, W. 10. January 
19th, 1921. 

Riyonite, No. 411,631. Class 13. Switches, sparking plugs. &o. 
Ward & Goldstone, Ltd., Sal ford, Manchester. January 18th, 1921. 

Andaco. No. 411,822. Class 13. Electric irons. Hans P. 
Hansen, trading as the Anglo-Danish Commercial Co., 29, New 
Bridge Street, London, E.O. January 24th, 1921. 

S (letter combined with Grecian lamp design). No. 868,947. 
Class 13. Metal filament incandescent electric lamps. Siemens 
Beos. X Co, Ltd., Caxton House, Westminster, S. W. 1. August 
26th, 1920. 

Newcastle Graphite (lettering combined with design). No. 
409,264. Class 4. Graphite products for electrical purposes. The 
Newcastle Graphite Co., Ltd., Prince Consort Road, Hebburn- on- 
Tyne. October 25th, 1920. i 

Herculo. No. 411,190. Class 50. Insulating preparations (elec- 
trical) of asbestos, mica, resin, oil or bitumen. Bell's United 
Asbestos Co., Ltd., 59}, Southwark Street, London, S.E. January 


4th, 1921, 


Forthcoming Exhibitions. — CoRRECTION. — We regret 
that our announcement of the Building Trades' Exhibition at 
Olympia, in our last issue, gave the duration as from April let to 
30th. We are informed that the exhibition commences April 12th, 
and remains open until April 26th. 


Cheap Labour and Efficiency,— Speaking on Industrial 
Unrest аз а Factor in Progress,” at Caxton Hall on March 30th, 
Mr. John Baker, of the Iron and Steel Trades Federation, said that 
millions of people were being starved to death in an attempt to 


adjust economic forces. To-day they were going ол just as 


blindly as in past centuries, and had failed to learn from the 
records of history and experience. Industrial unrest was due to 
the fact that a number of the employing class thought that any- 
thing was good enough for the other fellowa, whilst Trade Union 
lead rs were out to extract as much as possible from the e nployers. 
“There are still, I am afraid," continued the lecturer, "the lineal 
descendants of the old slave-owners amongst us, with the slave- 
owners’ instinct for cheap labour. Employers have got to get rid 
of their antediluvian notion as to what is a fit wage for the 
working man before th»y can hope to make any progress. They 
had to get rid of the idea that 308. a week was the limit to which 
the workman was entitled. There should be no limits to the 
amouat of wealth of anyone except that of production, and each 
ought to see to it that the question of wealth production and dis- 
tribution received due consideration, so that all might have а 
time. Daily Telegraph, 
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“Poor Germany.“ — Under the heading of Poor 
Germany," the /ndustrie Electrique (quoting froma аі papér) 
points out that during the month of January the increases in the 
os pital of share companies concerned with electricity reached the 
figure of 190,500,000 marks. Among the 16 companies which 
during that month augmented their capital were the Brown- 
Boveri Co., of Mannheim, from 55,000,000 to 75,000,000 marks 
the Rheydt Cable Oo., from 10,000,000 to 25,000,000 marks ; the 
Гохе Co, of Chemnitz, from 12,000,000 to 24,(00 0^0 marks ; the 
South German Cable Co., from 8.000.000 to 24,000,000 marks; t 
Rheinische Gesellschaft, from 20,000 000 to 24.000,000 marks; ‘and 
the Berlin Insu'ated Cable Co, from 14,500,000 to 26,000,000 
шара: | uoi че X cadi 


New French Electrical Companies,— There has been 
formed at Paris a company under the style of, L'Outil Neo- 
trique Francais for the carrying-on of an established electro: 
mechanical business. The capital is 150,000 fr., and the offices of 
the company are at 99, Rue du Faubourg du Temple. 

At Grenoble has been embodied the Société des Chaudiéres 
Francaises for the manufacture of a special type of electric boilers, 
The capital is 250,000 fr., and the works are at 10, Place Victor Ніро. 

At Lyons bas been established. а company under the style 
of Berruet et Pradat, with a capital of 150,000 fr., for the matu- 
facture of, and trade in, manometers, and other instruments’ of 
caloulation and precision. Offices, 7, Chemin Saint Sidoine. 

Force et Lumière Electrique de 1а Rozéille is the title of &'com- 
pany started at Point du Jour, Faubourg de Orooq (Creuse) for thé 
development of a waterfall on the River Rozeille, for the getiera- 
tion of light and power for industrial and private use. 

Under the style of Léo Lévy et Alfred Monnier (Lampes Nels), 
has been formed a company at Paris (11 bie Rue осоо pre 
the manufacture and sale of electric glow lamps, Thé capital ja 
fixed at 200,000 fr, P | 


US. Exports of Electrical Goods. The exports of 
electrical goods to foreign countries: for December were valued at 
$13,812,251, compared with $9,665,660 for the oorresponding 
month in 1919, or an increase of $7,146,591. For the 12 months 
ending December, 1920, the total exports amounted to $101,990,075, 
an increase of $12,900,361 over the 1919 figures and an inoreasé of 
$12,006.469 over the total for the 12 months ending December, 
19)8.— Reuter's Trade Service (Washington). — " HA m 

А New Swedish Wireless Company.—A new company has 
lately been formed in Stockholm with thatitle of tlie Svenska 
Aktiebolag Trülles Telegrati. | E " о. 

Calendar.—THe MeTROPOLITAN-VICKERS "ELECTRICAL 
Co., LTD., has isgued a wall calendar for 1921, Monthly date slipa 
from April onwards appear beneath an excellent “ Girl” study. — 


A Satisfied Consumer. Messrs. Watson MARSH AND 
Co. (BRONDESBURY), LTD., write :—'* The half-page advertisements 
appearing in your valuable paper have proved there ia no better 
medium, inasmuch as we have received applications for samp'es and 
orders from all over England, Ireland, Scotland, and Wales, except 
on the last occasion.” | be n ем 

Lead.— Reporting on April 2nd, Messrs, JAMES FORSTER 
AND CO. state: — The tone of the market has been ateady 
throughout, but almost entirely of a professional character, the 
rise in values being due chiefly to " bear covering and а 81181 
amount of buying forward for speculation. Arrivals this 
month have been about 15,000 tons, a sufficient quantity in face 
of the almost complete absence of business from consumers, who 
report а very stagnant trade demand, while there is little or бо 
inquiry for export.” | м уй т жаз 


Catalogues Wanted, — The Controller, Governmens 
Stores, Russian Buildings, Jerusalem, is desirous of ‘receiving 
trade catalo ues of any class of stores for placing in the Catalog ue 
reading room. Catalogues may be in English, Arabio, Hebrew, 
or French, and should, wherever possible, be price. 

The London and Hull Shipping Co., Ltd., 20, Minories, Lóndon, 
E. 1, wish to receive catalogues, price lists, &o., of etectrival 
machinery, switchgear, cables, and accessories. 5.7 er 


For Sale.— Wolverhampton Corporation Electricity 
Department has for sale eight steam-driven " E" type Underfeed 
Stoker Co.'s mechanical stokers: Walthamstow Urban District 
Council Electricity Department invites offers for the purchase of 
three disused gas engines and dynamos, rated at 160 kW ‘adh. 
For particulars see th‘s issue. hs ILES 


The Miners’ Strike,.— Reports received from various 
parta of the country appear to indicate that ele:tricity under- 
takings and similar works found themselves in a better position at 
the beginning of the miners’ strike, last week, than upon the 
previous occasion of a coal stoppage. Halifax had a full two 
months’ supply; Lee is, aided by the advent of summer time," 
had suffic'ent for a few weeks; owing to the factories in the 
district having been on short time recently, the Bradford stocks 
were very high. Burnley was lesa fortanately placed, having 
barely sufficient for three normal weeks. Birmingham, both as 
regarded the municipal services and manufacturers, was very well 
atocked, owing to the recent s'ackness in industry. In London 
the coal stocks were said generally to be sufficient for five weeks’ 
normal running. The proclamation of the existence of a state 
of emergency," on April lst, gives the Government powers to 
supervise and restrict the distribution and use of coal, | 


446 THE ELECTRICAL REVIEW. vol. 88. No. 3,263, APRIL 8, 1921. 


LIGHTING AND POWER NOTES 


Acerington.— BULK SuPPLY IN IRT. The Corporation 
ig ascertaining from the Blackburn Corporation if it will be 
possible, and on what terms, to secure а bulk supply of electricity 
from the new generating station at Whitebirk. Accrington 
recently applied for sanction to borrow further aums of money in 
connection with the proposed extensions to ita own works, and the 
Commissioners have made the auggestion that Blackburn should 


be approached. In the meantime, an application for a supply from 


the Oswaldtwistle district is being held in abeyanoe. 


Birkenhead.— HYDRO-ELECTRIO SunvEY.— Messrs. Sir 
Alexander Binnie, Son & D:acon have reported to the Birkenhead 
Corporation with reference to suggestions as to the possibility of 
obtaining electrical energy from the Alwen Reservoir. 


Brighton,.—CavsE or FAILURE.—At a meeting of the 
Shoreham Harbour T:ustees, it was stated that a recent failure of 
the Brighton electricity supply was due t^ the blocking of con- 
denser pipes by ailt disturbed by а passing vessel. A atoppage due 
to similar causes recently cccurred at Dundee, 


Burnham-on-Sea. — IX oUIRT.— An inquiry was held, last 
week. respecting the application of the Elcotris Light Co. for 
power to iucrea«e the max mum cost of electricity to ls. per unit. 
The Urban Dutriot Council, at the laat moment, decided to offer no 
opposition. 


Casada.—MoNTREAL.—The complicated network of 
overhead lines which is a feature of the business district of 
Montreal. is to be replaced by underground cables in conduits. 
Tbe cost of the work, wh ch is estimated at $200,000, will be borne 
by the municipalu y, which wil: sell the old cables ard rent the 
underground lines to the power and telegraph companies 
concerned. 


Carlisle, —PROPOSED NC W Statron.—The Electricity 
Committee has instruct-d the enginee- to prepare a report with 
plans, snd an estimate of the ost, of propowd new electricity 
works, near the sewage disp sal works at Willow Holme. 


Continental.— S UTE JUTLAND.— The Kolding mun cipal 
council bas ad: pted a p-oj-ct for the supply of electricity to the 
eastern pert of S uth Jutiand trom the Kolding el«c'rical worke 
avd Harte power works. The cot of carrying ouv the project is 
estimated at 15 or 16 million kroner.— Reuter’s Trude service 
(Copenhaxen). 

F«AN k. — Тһе sbareholders of the Compagnie Electrique de la 
Loire et da Centre recently held an extrao:dinsry meetin g to con- 
sider the questiou of guaranteciog the issues of b nda projected by 
ita assoc ated compsnies, the Socié é de Ja Haute Isére and the 
Energie kleotrque de la B.s«e b? e, with the otject of carrying 
out certain extensive works. The Haute I ère company was 
recently cor stituted for tre developu ent of a number of falla on 
the l: ere and its feeders, estimated to yield a total ef. 100 000 h p. 
At present only one fall —the Viclaire Fali—is actually ut der way; 
ita capac ty is reckoned at 40,0: O h p.. but it is not expected to be 
in full working order for two or three years. The Basse 1, ёге 
company ia building, at Beaumont Monteux. a large bydio-clectrio 
staliou of acapacity of 35 % b.p.. and «rectirg а 120 0(0-V trans- 
mission line to Saint Etienne and Saint Chamund. To carry oat 
these works the company propos в to raise its share capital from 
18: 0.000 to 21,000,000 fr., and to issue new bonds to the extent 
of 12,000,C00 fr. 

A concession to build а 25,000 h p. generating station on the 
River Maronne haa been applied for by the Socié é Civile d'Etud- 
des Forces Hydraulics du Massif Central. А dam, 50 metres high, 
will create в reservoir of 80.000,000 cb, metres content, with a fall 
of 200 metres, yielding an average of 17.000 kW anda maximum of 
80000 kW. Two side falls may supplement these figures by 
1,000 kW. 

The Groupement des Houilléres du Nord et du Pas-de-Calais, in 
conjunction with the Socié.é Electrque des Houil ères du Pas-de- 
Cala s, has established a large central generating station at Dourges, 
the capacity of the plant being 24 000 kW. The same group of 
collieries is contemplating the establishment of a number of addi- 
tional generating stations of 60,000-kW capacity in conjunction 
with tbe collieries in the North of Franoe. 

GERMANY — The 1, теь Berlin correspondent reported, on April 
9nd, ı hat as a protest against the manner of the death of the Com- 
mubist Sü.t, who was shot while trying to escape from bis guard, 
the Berlin municipal electricians were planning a 21 hours strike 
for the day of the funeral. Th- Communists wanted the strike to 
continue until all Communist prisoners awaiting trial had been 
released. 


Darwen.—L0AN SaNCTIONED.— The Electricity Commis- 
sioners have approved of the borrowing by the Town Council 
of 2 15.524 in respect of various transformers and apparatus for the 
supply of electricity from the neighbouring town of Blackburn. 


Doblin.— Pustio LIqhHTIJ G Costs.—It is announced 
that the original Corporation estimate for public lighting during 
the coming year, which amounted to & 80.0%. was, after consulta- 
tion between the Lighting Committee, and the Estates and Finance 
Committee. reduced to £60,000). | 

"CcRrFEW" Hours ALTERED.—The hours of the military 


“ Curfew" have been altered again from 8 p.m.—5 am. to 10 p.m. 
—bam The consumption of electricity will not be increased a 
great deal, however, owing to the commencement of “Summer 
time." 


Dandalk.—BuLk  SuPPLY  DkoLmNED.—The Urban 
Council has declined an offer by the Dundalk Linen Co, of a supply 
of e'estricity, the chairman of the Electricity Committee remark- 
ing that they would soon have to provide additional plant. 


Electricity Districts.—SouTH-WEsT MIDLANDS.—The 
Electricity Commissioners announce that the time within which 
objections or representations may be made, or schemes submitted, 
in connection with the above-named district, has again been 
extended from the last day of March to June 30th, 1921. 

East MIDLANDS.—A similar extension of time has also been 
made ia the case of thie district, the date having been altered from 
Maroh 3lst to July 30th, 1921. 


. Foleshill,—OPPosrTION To СомрАМҮ' APPLICATION.— 
At a meetiag of the Foleshill (Coventry) Rural Council held last 
week, it was decided to adopt a recommendation of the Bedworth 
Parochial Committee. to oppose the application by the Midland 
Electric Light and Power Co. to the Electricity Commissioners, for 
permission to rupply Bedworth Parish with electricity. The clerk 
to the Council said the company wiehed to charge 18. & unit for 
electricity. ia order to prevent anyone elee coming into the district. 
The Council was against any company having a monopoly. 


Glasgow.— Report on ExPLosION.—The explosion in 
November last of a steam pipe at the Port Dundas power station of 
the G aszow Corporation electricity department was due, according 
to the Board of Trade inquiry report, to the defective welding of 
the fl inge of the pipe. accentuated by the method of jointing the 
flanges with corrugated metallic rings aud paste witbin the bolt 
circ'e. The evideuce at the inquiry showed that since 1911 Messrs. 
Stewarts & Lloyds had turned out some 60,00) welded flinges, 
and this was the first case known to them where a flange had been 
pulled off a pipe. A modification of their welding process now 
made auch an oveurrence even less likely to ocour. 


Grangemouth. — Gas ғов Hous«s.—The Corporation has 
agreed that owing to the d ffurence in oost between installing gas 


and electric light, it has no alternative but to adcpt the ch aper . 


me'hod of lizvhting namely. gas at the manioipal houses. The 
bu-wn engine-r reported that ths owt of gas lighti.g was 47 lus 
per hou-e, aud of electri lighting £12 108. 


Grimsby. —Extensio's — The Electricity Committee 
has recommended the expenditure of £41,000 upon sub-station 
buildings, transformers, e h. p. feeders, &с. 


Halifax.—Matns Ex TENSTONS.— The Tramways and 
Electricity Committee prop ses to lay direct current feeders daring 
the coming summer from the eie:tricity works to several parts of 
the district, at au estimated cost of 48,555, 


Leeds.—INcREAStD Reserve Funps.—At a recent 
meeting of the City Council, Ald. O. H. Wilson proposed that the 
maximum amount of the reserve funds of the waterworks, 
gasworks. and electricity undertak ngs be increased to £50,000 for 
each undertaking. and that a resolution of March 19th. 1908, 
fiaiog these amounts at £25,000 each be varied accordingly. He 
sail th-se funds should not be available for repairs or renewals, 
but set aside for u-e on!y for very special purpo:es such as the 
repair of a serious breakdown at any one of the undertakings. The 
resolution was adopted. 


Leyton.— ExTENSIONS.—AÀt а meeting of the Electricity 
Committee the electrical engireer reported with referenoe to appli- 
cation for supplies of electricity in connection with proposed new 
works in Lea Bridge Road and as to prospective applications in 
connection with other works which will doubtless be erected in the 
vicinity. The Committee recommends that the eogineer be 
authorised to prepare а scheme for the supply of power at 4^0 
volts from transformers at the sub-station site at the junction 
of Church Road and Waterloo Road, which will cost approximately 
415,000. 


Liverpool, — FORESHADOWED EXTENSIONS.—At а meeting 
of the Tramways and Electric Lighting Committee on April 1st 
the chairman forecasted expenditure on fresh plant amounting to 
43,6 0,000, owing to the fact that the demand for electricity had 
overtaken the Committee's resources. 


London.—ISLIXGTON.— The Borough Council announces 
that in consequence of the continued increase in the cost of the 
production of electricity, it is compelled to inorease the price of 
electrical energy for all purposes, as follows ;— Unite at ld. or 
under, a further increase of 30 per cent., making 160 per cent. 
increase on pre-war prices; units above 14. a further increase of 
30 per cent. making 100 per oent. increase on pre-war prices. 
The increases will commence with the midsummer quarters 
account.— Daily Telegraph. 

POWER FROM KENT Соли. А correspondent to the Oherrer 
refers to the generation of power for Berlin by the u e of lignite 
deposits 78 miles distant, and suggests that the Kent coal field could 
do the ame for London. The deposits in Kent were calculated by 
а Coa! Commisaion to be about, 6,000 million tons generally of g 
calorific value. 
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HacKNEY.—At a meeting of the Borough Council, a member 
objected to an advertisement warning prospective consumers to 
have their installation work executed by a firm paying Trade Union 
rates, as otherwise the Council's employés might refuse to conneot 
up to the mains. This was characterised as gross tyranny, and the 
Councillor said that the Corporation was bound to connect up а 
consumer under pain of а daily penalty of £2. The chairman of 
the Electricity Committee asserted that the Council had never yet 
refused to connect up а consumer's installation, but his statement 
was queried. 


Londonderry.—Bomns AT Power Station.—During a 
riot outbreak in Londonderry on April lst, bombs were thrown at 
the city electricity supply station, Strand Row, but it is believed 
they were really intended for a military post at that point of the 
road. Fortunately, no damage appears to have been done to the 
station, but two civilians who got in the line of fire were wounded 
and were afterwards treated in hospital. 


Маійзіопе. — МАТЧЕ Extensions.—The Town Council 
has decided to extend and reorganise the electricity mains ia the 
Poatley Road district at an estimated cost of £1,543. 


Manchester.—Loan.—The Electricity Committee has 
recommended the City Council to apply for sanction to borrow 
£20,000 for the provision of service mains. 


New Zealand.—PnoPosED AUCKLAND POWER BOARD.— 
At a meeting of local authorities recently held in Auckland, it was 
decided to proceed with the formation of a power board for the 
Auckland isthmus. The Minister of Public Works, who originated 
the scheme, said that a large power district meant economy in 
control and distribution. The project would cost, if carried out 
within 10 years, a total of £60,000,000, but the work would have 
to be done in steps as funds became available. 

LARGE EXPENDITURE SANCTIONED.—The Department of Over- 
seas Trade notifies us that Orders in Council have been made 
sanctioning the following loans, all or part of which are to be 
expended on electrical development :—Auckland City Council, 
£500,000 ; Invercargill Borough Council, £81,600, and £60,000 for 
the erection of power transmission lines at Springs-Ellesmere. 


Queensferry.—PowER rRow Factory.—At a special 
meeting of the Hawarden (Flintshire) Rural Council, it was 
intimated that the War Office had submitted an agreement for the 
supply of electricity in bulk from H.M. Fastory, Queensferry, for 
Chester and the Deeside district. The proposed agreement ів of 
two years’ duration, subject to 12 months’ notice on either side ; the 
joint committee to bear all the necessary expenditure to make the 
supply available; £4 108. to be paid per kW for power up to 
3,000 kW, and £4 per kW afterwards; the joint committee to pay 
the costa of generation, that is, wages, fuel, water, oil, maintenance 
and repairs, plus 74 per cent. 


Nelgate.—PROPOSED ALTERATIONS.—At a recent meeting 
of the Town Council, the chairman of the Electricity Committee 
submitted the proposals of Messrs. Handcock & Dykes for theimprove- 
ment of the electricity supply. He stated that the nominal capacity 
of the station was 760 kW, but the effective capacity was only 
670 kW. It was proposed to substitute two 220-kW Diesel sets for 
three of the four existing steam sete, thus adding 190 kW to the 
capacity of the station. These would cost £20,587, and the cost of 
awitchgear, transformers, and new sub-stations would amount to 
an additional £15,000. This improvement would meet the needs 
of consumers for the remainder of the year and next winter. The 
consultants then recommended the purchase, in 1922, of two 
500-kW Diesel sets, at a cost of about £45,000. The report was 
adopted. 


Rotherham.—OPENiING or New STATION. It is expected 
tha; the formal inauguration of the Corporation’s new power 
station will take place on July 20th next, and it is stated that, 
probably, the Prince of Wales will attend to perform the opening 
ceremony. 


Stalybridge.—Pricz Repuction. — The Stalybridge, 
Hyde, Mossley and Dukinfield Joint Board has made a slight 
reduction in the cost of electricity supplied to milla and other large 
consumers, and it is hoped to make a further reduction shortly. 


Tauaton,— EXTENSION оғ SuPPLY.—The Town Council 
having received applications from persons in the area of the Rural 
District Council between Staplegrove and Bishop's Lydeard for а 
supply of electricity, has decided to carry out extensions to that 

ict. 


Walthamstow.—Suipinc ScanLE.— The Electricity Com- 
mittee states that it has considered the report of the electrical 
engineer as to the desirability of increasing the price charged for 
the supply of electricity for power purposes in the event of the 
average price paid by the Council for the supply of coal to the 
electricity works exceeding 43s. per ton. The Committee recom- 
mends that the electrical engineer be authorised, if he considers it 
necessary, to increase the charge by ‘Old. for each 6d. by which the 
average price paid for coal exce»da 43a. per ton. 


York. — Housing AND ELecTRICITY. — The Housing 
Commiesioner for Yorkshire has objected to the York Housing 
Committee providing electrio lamps and shades in the houses on 
the Tang Hall estate, York. The Committee has requested him to 
reconsider his decision. — Yorkshire Post. 


TRAMWAY AND RAILWAY NOTES. 


Birkenhead.— Position or UNDERTAKING.—At a special 
meeting of the Town Council, when consideration was given to the 
budget for the ensuing year, it was stated that the Electricity Com- 
mittee gave nothing to the relief of the rates and asked for nothing. 
It was claimed that the tramway department was one of the best- 
managed concerns, and one of the best financial businesses in the 
country. In eight years it would be free from debt. 


Bolton.— Wacres INcREASE.— In redemption of а 
promise made last December, the Tramways Committee has offered 
an advance of id. per hour, or 38. a week, to motormen, conductors, 
cleaners, overhaulers, general labourers, and overhead lineamen, in 
its employ. This is an adjustment to the level of the wages paid 
in similar towns, and it will mean an inorease in the annual wages 
bill of about £7,000. 


Cork.— TRAMWAY SrRiKE ENDED.—The prolonged 
strike of the employés of the Cork Electric Lighting and Tramway 
Co., on the wages issue, has been settled, a бв. per week increase all 
round being granted. 


Edinbnrgh.—TRAMwAYv ELECTRIFICATION.—The tram- 
way manager has drawn up a report on the arrangements for con- 
verting the city tramway system from mechanical cable to eleo- 
tricity. He emphasises the desirability of changing over without 
any stoppage in the tramway traffic. The various routes to be 
taken in hand first are enumerated. Some of the latest top-covered 
cara are to bo converted for use as electric cars. The oost of eleo- 
trifying all the routes mentioned is estimated at £825,195. 

FREE Pas3Es.—In the course of discussion at a meeting of a 
sub-committee of the Tramways Committee, on the question of free 
passes on the tramway system, it was stated that passes iesued to 
councillors, officials, and others cost the ratepayers about £28,000 
per annum. 


Glasgow.— VISITS oF INSPECTION.—With a view to 
securing information which may be of use when the contemplated 
big tramway extension scheme is brought forward, the Tramways 
Special Committee on Extensions has appointed a deputation to 
visit Leeds, Bradford, and York to make inquiries as to the railless 
trolley system. 


Great Britaln.—HRa1LwAv ELECTRIFICATION PROGRESS.— 
The electrification of the railways, particularly of lines carrying 
suburban traffic, is being considered by a number of the big 
companies, but nothing further is likely to be done until the 
railways return to private control and the Electrification of 
Railways Advisory Committee has presented its report. The 
Advisory Committee has now been sitting for over 12 months; an 
interim report in July recommended standardisation both of 
methods and appliances. The companies which are contemplating 
the electrification of portions of their lines include the London and 
North-Western, the Midland, the Great Eastern, the North-Eastern, 
the London and South-Western, and the London, Brighton, and 
South Coast. Financial considerations enter largely into all such 
schemes. Few companies are in a good position to face the capital 
expenditure involved. On the other hand, Sir Herbert Walker 
pointed out recently that the effect of electrifying the suburban 
lines of the London and South-Western had been to double the 
number of passengers carried, and that while the cost of working 
electrified lines was double what it was before the war, the cost of 
working by steam was now more than three times as great as in 
1914.— The Times. 


Leicester. —CoLLISION.— Last week а tramcar was pro- 
ceeding along the London Road, when it ran into a wagonette whioh 
had broken down upon the tramway lines, and which was being 
repaired. The vehicle was completely amashei, but the car escaped 
with a broken window. There was no personal injury, although 
one or two passengers complained of shock. 


Liverpool.—INcREASED  REgvENUE.— During the first 
three weeks in which the 2d. minimum fare has been in operation 
on the Liverpool Corporation tramways, the receipts show an 
increase of £14,708 on the corresponding three weeks of last year. 


Sunderland.— THROUUdH-RUNNING UNREMUNERATIVE.— 
The Corporation Tramways Committee has decided to inform the 
Sunderland District Tramways Co. that it cannot continue the 
present through-running arrangement on the Corporation's 
Grangetown route, Alderman New, chairman of the Committee, 
recently stated that througb-running was resulting in a loss to the 
Corporation equal to £4,000 per annum. A deputation has been 
appointed to discuss the matter with the company's repre- 
sentatives. 


Tees-Side. — MUNICIPALISATION OF TRAMWAYS.— On 
Saturday, April 2nd, the Tves-side tramways which were owned by 
the Imperial Tramways Co., Ltd, were handed over to the 
Corporations of Stockton, Middlesbrough, and Thornaby. The 
purchase price is stated to have been £ 100,000. 


Wallasey.—EFFecT or Fare INcREASE.—During the 
firat 28 days that increased fares have been in operation on the 
Corporation tramways, over 10,000 passengers per day less have 
been carried. The minimum fare was increased from Id. to 14d. 
Nevertheless the revenue for the period, compared with the oorres- 
ponding period of last year, showed an increase of £1,064, 
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‘TELEGRAPH AND TELEPHONE NOTES. 


China.— WIRELESS STATION AT SHANGHAI.—The United 
States Department of Commerce on Maroh 29th announoed that 
work will shortly be commenoed on the erection of a wireless 
station at Shanghai under the terms of the agreement arrived at 
between the Chinese Government and the American Federal Tele- 
graph Co. It is anticipated that the task will be completed 
within 18 months, when it is believed that it will be found possible 
to establish direot wireless communication across the Pacific with- 
out the help of relay stations. It is also proposed to establish 
additional stations at Peking, Harbin, and Canton. About the 
middle of Febcuary a message from New York stated that, after an 
inquiry had been made into the alleged activities of a British oom- 
pany to have the American oontract abrogated, the State Dapart- 
ment had notified China that the U.S. Government would regard 
as an unfriendly act China's cancellation of the contract with the 
American Federal Telegraph Co. for the erection of a high-powered 
wireless plant at Shanghai. It was also added that the State 
Dapartment was in communication with the British Foreign Office 
on the subject.— Reuter’s Trade Service (Washington). 


Frauce.— The Société Indépendente de Télegraphie Sans 
Fils has just installed a wireless plant on board the Emile 
Duchemin, belonging to the pilotage service of the Lower Seine. 
Two other ships of the service are likewise undergoing similar 
equipment, the Pouysr- Querti^r, and the Richard Waddengior, and 
& wireless station is to be erected at Rouen. By these means the 
pitots will be able to easily intercept ships arriving in the Havre 
roadstead and forward iaformation to Rouen of their port of 
departure, and the nature of their cargo. From Rouen they will 
be informed whether the ship ehould go up the Beine, or wait till 
har berth is free. 

New WIRELESS STATION.—The powerful wireless atation of 
Sainte Aesise, near Melun (Seine-et-Marne), the firat stone of which 
was lately laid by the French Sous-Sécretaire d' Etat, is intended to 
link up the French capital with its most distant colonies, and 
so make that country independent of foreign countries. The 
transmission station will consist of a Елгореал and an overseas 
section. The plans include the erection of 16 250-metre hizh- 
standards supporting a 3,000-metre antenna, The latter and ths 
earth lines will call for 214 metre10f bronz3, copper and steel wire. 
The power developad will amount to 5,000 h.p., the total capasity 
of the motors and generators being 10,000 kW. The buildings 
will cover an area of 8,000 sq. matres. E'ght telegrams can be 
forwarded at once, and seven received, rising to 14 on presiing 
occasions. Telegrams will be received at a central wireless bureau 
at Paris and forwarded to Sainte Assise. The constructive works 
are expected to take two years to complete, but the European trana- 
mission station will probably be ready to work in a few months. 


Jersey,—P8OPOSED ACQUISITION OF THE TELEPHONE 
SERVICE FROM THE GOVERNMENT.—The Jeraey States on March 
29th discussed the advisability of purchasing the telephone system 
from the Government, and to that end, says the Financier, a 
Committee has been appointed to obtain full details as regards 
price, &c., and to report later. 


United States.— PRESS TELEGRAPH Rates.—M arconi’s 
Wireless Telegraph Co., Ltd., announoes that ita Preas rates to and 
from New York are to be increased to 34d. per word, and the rates 
to other places in America are alao to be advanced. 

WiBELESS CENSORSHIP REMOVED.—The U.S.A. Navy Depart- 
ment announces the removal of all сзпвогвћір of messages handled 
by the naval wireleas telegraph stat ion.— Iguter' : Trade Service 
(Washington). 


Peru.—MaRcoutr Co. To OPRRATE POSTS AND TELEGRAPHS. 
—By agreement with the Peruvian Goverment, Marconi's Wireless 
Telegraph Co., Ltd., will, on May lst, take over and operate for a 
period of 25 yeara the whole of the postal, telegraphic, and wire- 
less services of Peru, receiving as remuneration 6 per cent. of the 
gross receipts of the services and 50 per cent. of the annual profits, 
Sir William Slingo, late engineer-in-chief of the British Post 
Offi »e, who was commisaioned by the Marconi Co. to examine the 
postal and telegraph situation, has accepted the position of chief of 
the department, and will act in this po- ition on behalf of Marconi's 
Wireless Telegraph Co, Ltd. The postal and telegraphic conditions 
in Peru are of great interest. Of the approximately 9 000 miles 
of telegraph communications some exist at a height of 16,000 ft., 
notably where crossings are made of the Andes, and of the 
42 000,000 odd words telegraphed annually, a considerable per- 
centage has consisted in the past of traffic for Government depart- 
ments which has been handled without payment. The concession 
to the Marconi Co. includes the sole and exclusive operation of all 
international wireless telezraph stations within the Peruvian 
Republio, the exclusive rizht to erect any further wircless station 
that tht company may think necessary, and the sole and exclusive 
usufruct in the case of all Peruvian telephone services, except the 
few local ones already existing. It is believel that the modern- 
isation of the posts and telegraphs, and theit operation by a com. 
mercial company, will lead to a remunerative business, aid that 
with the wider use of wireless telegraphy, especially over the forest 
and southern areas, а large increase in tratto will be recorded, and 
a corresponding impetus given t5 the development of trade. The 
T. mes states that the foreign personnel under the Marconi admiuis- 
tration is limited to 20 per oent. of the total етр:оусз, and the 
Marooni Co. is to advance the requisite funds for the reorganisation 
of the services at an interest rate of 9 por cent. It is expected that 
this advanoe in the first year will amount to $220,000 sterling. 
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CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph indicates 
the issus of the ELECTRICAL REVIEW in which the “ Official 
Notice" appeared.) | ся 


ОРЕМ. 


Australla.— М ELBOURNE.— April 27th. Victorian Bail- 
way Commissioners, Spencer Street. Oaustic soda primary cells, 
complete (Contract No. 83,914).* m 

EXTENSION OF DATE.—The Department of Overseas Trade states 
that the time limit for tendering for the telephone switchboards 
recently notified as being required by the Postmaster-General's 
Department at Melbourne (Schedule No. 1,670) has been extended 
from April 19th to May 31st.* - | 

Postmaster-General’s Department, May 31st. Supply and 
delivery to several States manual telegraph transmitting devices 
(Schedule No. 1,680). (See this issue.) 

May 2nd. With referenoe to the recent invitations to tender by 
the Victorian Government Railways for 12 miles of two-core, 
lead-sheathed, wire-armoured 2 200-volt cable, the Department of 
Overseas Trade learns from H.M. Senior Trade Commissioner in 
Australia that the Rai; way Department is prepared to give considera- 
tion to alternative offers for cab'e with the section of each core 
0145 sq. in., in lieu of 015 as originally specified. * 

June 22nd. Victorian Railway Commissioners. One electrin 
lifting magnet (capacity { ton), one 440-V motor generator. 

Jane 29th. Supply of 1-ton platform type industrial storage 
battery trucks, also battery charging equipment,— Hewtér's Trade 
Service (Melbourne). i 2 


Ballinrobe. — April 28rd. Electricity Supply Оо. 
Wiring of consumers’ premises. (See this issue.) | 

Belgiam.—April 11th. The municipal authorities of 
Schaerbeek, Brussels Supply of a quantity of electric cable. 
Particulars can be obtained from the Service d'Eleotricitó, Hotel 
Commuaale, Schaerbeek. 

April 25th. Deputation Permanente du Limburg. For the 
establishment of an electricity supply in the Ganok-Hasselt-St. 
Trond district. Copies of the specification and plans can be 
obtained on application to 99, Rue des Fiamands, Louvain, while 
tenders, on special forms, are to be sent by registered post to 
Le Gouverneur de la Provinve de Limburg. Hasselt, Belgium. 

May 27th. The Service d'Etudes et de Controle des Applications 
de l'Electricité, 52, Boulevard du Regent, Brussels. For the supply 
and installation of ten electrically operated capstans in connection 
with the locks on the Upper Scheldt. . 


Bridgend.—April 12th. Urban District Council. Elec- 
tricity Department. Оле 400-kW triple expansion steam engine, 
direct-coupled to an alternator. (April let.) 


Cardiff.—Apri] 11th. Welsh National Memorial Amo- 
ciation. Electrio lighting plant for the Glan Ely Sanatorium. 
Two 20 kW internal-combustion engine-driven generator seta, 


battery charging booster, switchboard, and battery of acoumulstors. 
(March 25th.) 


Holmfirth.—April 8th. Urban District Council. Elec- 


tricity Department.  Ereotion of additional overhead mains 
(approximately four miles). (April let.) 


Jugo-Stavla.— May 1st. The Serb, Croat, and Slovene 
Ministry of Public Works. Erection of a power-station, main 
conductors and transforming stations in connection with an 


electrical scheme at Kostolac for the supply of energy to Belgrade, 
Semlin, &c.* | = 


London.—H.M. Office of Works. April 12th. Supply 
of electrical labour-in-daywork in the Leeds district. (March 18th.) 
L. C. O. April 18th. 6,500 tons of standard steel girder tram- 
way track rails, lipless track rails and renewable guard rails 


with fastenings. Chief Engineer, County Hall, Spring Gardens, 
8.W. 1. 


Lowestoft.—April 18th. Electricity Department. L.p. 
cable feeder pillars, joint boxes, &. (See this issue.) | 


Manchester.— April 11th. Direct-current switchgear, for 


Dickinson Street generating station. Mr. F. E. Hughes, Seoretary, 
Electricity Department, Town Hall, Manchester. 


New Zealand.—April 19th. Public Works Department. 
H.M. Trade Commissioner has forwarded particulars of s call for 
tendera for 6 000 pin insulators, suitable for a line operating st 
60,000 volta b3tween phases. Tenders (acoompanied by deposit of 
£100) to the Secretary, Public Works Tenders Board, Government 
Buildings, Wellington. Specifications may be seen at the Depart- 


ment of Overseas Trads, 35, O.d Quzea Street (Boom 59), West- 
minster, S. W. I. 


Sonth Africa.—PRETORIA.— May 10th. Municipality. 
Switchgear. Tenders, marked “Electric Light and Power 
Department, 1920 Extensions, Contract No. 5, to Deputy 
Town Clerk, Municipal Offices, Pretoria, Deposit, five guineas. 
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Further particulars may be obtained from the general manager of 
the Electric Light . Department, or from the consulting 
engineer, Mr. G. M. Clark, 40-42, Meischkel's Buildings, Johan- 
nesburg. ds des 

JoHANNESBURG. — June 22nd. South African Railways and 
Harbours. Electrification of Capetown and Simonstown and 
Darban-Maritsburg lines: Overhead equipment of permanent way 
and overhead transmission line, switchgear and accessories, and 
trackbonds, (April ist.) 


St. Helens.—April 15th. Electricity Committee. Supply 
and erection of one double girder, haud-operated, 5 ton overhead 
travelling crane. (See this iesue.) 

May lat. Electricity Department. One d. o., 3-wire, distributing 
awitchboard, complete with supporting steelwork. (See this issue.) 


* A copy of the si tion, &c., can be consulted at the Depart- 
ment of Overseas Trade, 35, Old Queen Street, S. W. I. 


CLOSED. 
Australia. — NEW SourH Watts. — P.M.G.'s Depart- 


ment :— { 

4,000 switohing cords, 41,633.—British Genera! Е ectrio Oo., Ltd. 
` —Tenders 
Victorian Electricity Supply. The Victorian Electricity Com- 

missioners have accepted Messrs. Babcock & Wiloox’s tender for 
the construction and erection of an engine-house at Newport 
(Australia) power station. The p-ice is approximately £40,000, 
and the work is to be finished in eighteen months. This period is 
longer than that specified in some British tenders, but the Commis- 
sioners have given preference to Australian manufacturers. It 
will be remembered that Messrs. Babcock & Wilcox purchased 
twenty acres last February at Regent's Park, New South Wales, 
for the purpose of erecting a boiler-making and engineering factory 
to coat £100,000, and employ ultimately 1,000 hands.— Heuter's Trade 
Service (Melbourne). 


Birkenhead.—The Electricity Committee has accepted the 
tender of Messrs. George Ellidge & Sons, of Birkenhead, for the 
erection and compl-tion of electrisity sub-stations in Marshall 
Street and Beaufort Road, £3,449. 

Corporation: 

Five miles of service cables, £1,26).—Edison-Swan Electric Co., Ltd. 


Halifax,—Tramways and Electricity Committee. A- 
cepted :— 


e work for two cooling towers at electricity works, 45,97. 

8 a wer, 

Two penstocks for above towers, £30!1.—Ham, Baker & C>., Ltd. | 

Stea m piping for new boilers and th» 10, 000-K W set at the electrici y 
works, £1,883.— Babcock & Wilcox. 


Lelth.— Electricity Committee: 
Eleotrio light installation, Trinity Academy, £393.—J. Goodall & Sons. 


Lendon. — SrRPNIV.— Borough Council. Electricity 
Department. Recommended: 


Annual contract for cable. 


W. T. H nley's Telegraph Works Co., Ltd. (recommended) £28,406 
Siemens Bros & Co., Ltd. A T » 2 Е M 24,0 9 
Callender's Cable aud Construction Co., Ltd. _ 80,080 


Nine other firms were invited t» tender, severa! tenders were incomplete, 
and some firms were unable to quote. 


j-mile 0225 eq. in. armoured cable. 


British Insulated and Helaby Cables, Ltd. (recommended) £134 
150 yds. indis-rubber-covered cable. 
Wm. White & Co. (recommended).. Е 156 


Manchester,— Tramways Committee. Accepted: — 


Electric welding equipment.—Metropolitan. Vickers Electrical Co., Ltd. 
Portable arc welder.—Forest City Electrical Co., Ltd. 


Electricity Committee. Accepted :— 
Sapply and laying of 38,000-V trunk-feeder cables.—British Insulated and 
Helsby Cables, Ltd. 
Overhead hand power travelling crane.— Middleton Bros. 
Cable.—Enfleld Ediswan Cable Works, Ltd.; Johnson & Phillips, Ltd.; 
Western Electric Co., Ltd. ; W. T. Henley's Telegraph Works Co., Ltd. 


Salford.—T:iamways Committee. Accepted: — 


Stores for six months, - 


Lamps —Power and Li ghting Supplies Co. 

Cables and insulating tapes —L. Andrew & Co. 

Dry cells. - English Electric and Siemens Supplies. Ltd. 

Armature and field coi's.—P. R. Jackson & Co., Ltd. 

Cable connectors.—Ward & Goldstone, Ltd. 

E оа. and commutator spares. — Metropolitan-Vi:kera Electrical 

*$ * 

Carbon brushes.— J. Eides. 

Insulating taps and varnish.— British Insulated and Helsby Cables, Ltd. 
rake blocts — National Railway and Tramway App iances Co, Lid. 

Gear and pinion wheels. —Metropoluan-Vickers Electrical Co., Ltd. 

Electrical solder, —L. Andrew & Co. 


Tramways Committee. 


da miles of round eopper trolley wire.—London Electric Wire Co. and 
Smiths, Lid. ppe olley e ndon Elec i 


FORTHCOMING EVENTS. 


Physical Society of Londoa.—Friday, April sth. At the Imperial College 
of Science, South Kensington, 8.W. At 5 p.m. Ord пагу scientific 
meeting. | n | 

burgh Electrical Society.—Friday, April Sth. At the Philosophical 
Institute. At8 p.m. E’ectrical questions and answers. С. ОИ 

Junior Institutian of Engineers.—Friday, April 8th. At Caxton Hall, 
Westminster, S.W. А В р.п. Questions and general discussion. e 

Association of Engineers-m-Cherge.—Saturday, April 9th. At 86. Bride's 
Institute. At 7 pm. Sooial and dance. К 

Wednesday, April 13th. At St. Bride's Institute. At7.80 p.m. Paper 
on Oil and Colloidal Fuel," by Mr. A. Arnold. 

ham and District Electric Club. — Saturday, April 9th. At the 
Grand Hotel, Colmore Row. At 7 pm. Paper: Supply of Electrical 
Energy in Birmingham and District," by Mr. F. Forrest. E 

Manchester Wireless Society.—Saturday, April 9th, At the Albion Hotel. 
At 7pm. Woist drive and dance. 

„ April 18th. At the Albion Hotel. At 7.80 p m. Ordinary 
meeting. | 

Technical and Engineering Society.—Saturdsy, April 9th. At 
the Royal Techoical College. At 7 p.m. Paper on *' Correct Lubrication,’ 
by Mr. A. B. Smith. 

Institution of Railway Signal Engineers (Incorp- Wednesday, April 18th. 
At the Midland Grana Hotel, Bt. Pancras, N. W. At 8 p.m. Resumed 
discussion on 8me Problems of Track Circuit Lay Out.” 

186: itution of Electrical Engineers.—Thursday, April 14th. At the Institu- 
tion of Civil Engineeis, Great George Street, S. W. At 6 p.m. Paper on 
'" Magnetos for Ignition Purposes in Internal Combustion Engines," by 
Mr. E. A. Watson. 

Informal Meeting.—Monday, April llth. At the Institute of Patent 
Agents, Staple Inn Buildings, High Holborn, W.C. 7 p.m. Discussion 
on Some Cha-acteristics and Applications of Multispeed a.c. Motors.“ 
To be opened by Mr. Е. Creedy. 

Liverpool Sub-Centre. — Monday, April 11th. 
University. At 7 p.m. Ordinary meeting. 

North-Eastern Centre.—Monday, April 11th. At the Armstrong Col. 
lege, Newcastle-on-Tyne, At 7.16 p.m. Ordinary meeting. 

East Midland Sub-Centre.—Tuesday, April 12th. At the Oollege, 
Loughborough. At 6.45 p.m. Paper on Electric Drives for Rolling 
Mills and Colliery Winders,” by Mr. H. Cotton. 

North-Midland Centre.—Tuesday, April 12th. At the Hotel Metro- 
pole, Leeds. At 7 p.m. Paper on Some Developments in Multi- Speed 
Cascade Induction Motors, by Mr. F. Creedy. un 

North-Western Centre.—Tuesday, April 19th. At the Engineers’ 
Clab, Manchester. At7p.m. Annual general meeting. Paper on Some 
Recent Developments in Steam Turbine Practice," by Mr. K. Baumann 

Scottish Centre. Tuesday, April 12th. At 207, Bath Street, Glasgow. 
At 7.30 p.m. Lecture on Wireless," by Dr. J. Brakine - Murray. 


-At the Liverpool 


NOTES, 


Automatic Traln Control.— A demonstration was given 
recently on the North Staffordshire Railway of the Syx auto- 
matic electro- mechanical system of train control which has been 
brought out by the W. В. Sykes Interlocking Signal Co., Ltd. 
According to Engineering, the system makes use of a ramp, which 
in the case of the trial equipment on the North Staffordshire 
Railway is fitted in the centre of the track. A tank engine was 
used for the demonstraticn. If the distant signal is at danger,“ 
tha action is purely mechanical, the plunger controlling the. 
admission of air to the train pipe and engine brake cylinders and 
sounding a warning whis‘le, If tbe road is clear the ramp is 
ener, ised, and electrical means cause a bell to ring in the cab, and 
to hold the brakes off. A re-setting valve is provided in the cab, 
which, however, if tne driver fastens down permanently in order 
to out the apparat us out, admits tt: am automatically to the steam 
brake, thus preventing the driver from proceeding. No batteries 
are used on the engine in this apparatus, the ramp only being 
connected with a 30-volt battery cut in and out by a contact con- 
trolled by the signal arm. 


Electricity ln the Glass ladustry.— A contributor ‘to 
Chemical and Metallurgical Engineering describes a number 
of applications of electric furnaces to processes in the glass 
manufacturing industry. A 72-kW furnace is used for anneal- 
ing glassware at a temperature of 2,000 deg. F.. This furnace 
is 22 in. wide, 10 ft. long, and 5 ft. high, and is of the 
overhead conveyor type. In one test, several thousand goblets 
were annealed, and during the test 65 of these were taken 
from different parts of the furnace. Of this number 64 were 
found to show absolutely no refraction of light rays, while 
the, remaining one had almost imperceptible refraction, and 
under ordinary conditions would have been classed as first- 
grade. It is stated that in a natural gas-fired oven the result 
would have been the reverse. Moreover, in the natural-gas 
oven glass obtains a slight blue finish, while the electrically- 
annealed glass possesses a bright polish. = 

The work of fusing bi-focal optical lenses must be done 
at a very critical temperature, besides requiring a uniform 
temperature to prevent strains, and a clean atmosphere to 
prevent spoiling the polished faces of the lenses being fused. 
When the work was carried on originally through gas-fired 
furnaces the loss was approximately 20 per cent.. whereas 
the average loss under electrical treatment is only from 3 to 
4 per cent. | 

Tests were made to determine the practicability of using 
an electric furnace for vitreous enamelled kitchen ware. 
Thirty-six miscellaneous pieces were fired in the furnace, and 
a most careful inspection showed that the results were perfect 
as to polish, absence of pitting, and general smoothness. Due 
to the ease with which a definite temperature could be main- 
tained it was a very easy matter to get results of the highest 
order with almost no attention. | | 
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Power Transmission from Norway to Deamark.— 48 
was mentioned a few months ago, a Joint Committee representing 
the Governments of Denmark and Norway has been appointed to 
consider the question of the electrical transmission of power from 
the latter to the former country ria Sweden. Mr. Hjalmar Cassel. 
recently discussing the question in a Stockholm newspaper. stated 
that the present requirements of Denmark were represented by 
40,000 kW, and that this could easily be quintupled iu the future. 
On the other hand. Mr. W. Borgquist, principal of the Swedish 
Hydro-Electric Administration, is reported to have stated that the 
question had not yet been submitted to the Administration. 
Speaking unofficially, he recalled the fact that the problem had 
been discussed at a meeting of representatives of supply works, 
held at Christiania three years ago, when he expressed the opinion, 
from an economic point of view. that it would scarcely psy to 
transmit power from Norway to Denmark until the consumption 
of power in the latter country had been at least doubled, Such 
a schem» would be carried Out sooner or later, but he doubted 
whether the time had yet arrived. The project would render 
necessary the adoption of a very high pressure—in Norway a 
pressure of 200,000 V waa proposed aud wovld require a consider- 
abie amount of capital, haviog regard to tha phenomena associated 
with the use of high pressures, and that, too, even if the amount 
of power transmitted were only moderate; and the coal which 
would be economised in Denmark by auch transmission would be far 
from yielding the interest on the capital expenditure. Proceeding 
from the assumption that no other practical alternative existed than 
to tranamit energy ria Sweden, Mr. Borgquist pointed out that in 
addition to the considerable capital expenditure for transmission 
from Norway to Zealand, a large outlay would also be needed when 
the promotera of the scheme extended the diatribution beyond 
Zealand, while, on the other hand, the possibilities of selling energy 
would be inappropriately restricted if the import of power were 
limited to Zealand alone. It was certainly true that about 50 per 
cent. of the total power consumption of Denmark was concentrated 
in Zealand, but this was only estimated at 100,000,000 kWh for 
1920. The sale possibilities would bə substantially increased, as 
suggested by Mr. Cassel, if Denmark proceeded generally to intro- 
duce electric traction on the railways and tramways, which would 
hasten the execution of the scheme. In the opinion of Mr. 
Borgquist, Sweden should adopt an accommodating attitude 
towards апу sound project which aimei at the promotion of the 
supply of power to Denmark. А transmission line from Norway 
via Sweden would follow from Trollehatte to Oresund, the same 
way as the owedish Hydro-Electrio Administration was thinking 
of for the moet southern link in the State's electric main line 
aystem, the first portion of which—the lines from Trollehatte to 
Vasteras —would be brought into service in the present year, and 
would subsequently be extended to Norrland. It would be а 
natural solution, the principal concluded, if the Swedish State 
took a hand in the power lines from the Norwegian frontier to 
Trollehatte, and sent on the power with its projected southern 
main line to Oresund, as this would open the possibility for an 
extensive future oo-operation between Norwegian and Swedish 
installations. At the same time the possibility already existed of 
delivering surplus power from Swedish hydro-electric works to 
Denmark in such quantities as would at least meet a large portion 
of the power requirements of Zealand. 


The Batti-Wallahs’ Soclety.— The tenth annual dinner 
of the Society was held at the Holborn Restaurant on April 1st, 
when the President, Mr. W. F. Ireland, took the chair, eupported 
by a large number of past officials and their wives. An excellent 
concert, intersp2rsed with toasts, succeeded the dinner. The toast- 
list, commencing with The King," included The Society," and 
" The Ladies and Visitors." Mr. E. Barralet became a lady and a 
visitor for the time being, and responded in his inimitable style. 
The concert programme was provided by Messrs, Harry Heap, E. G. 
Batt, Maurice Charles, Mrs. A. J. Greenly, and Miss Amy 
Ambrose, 


Faraday House Old Students' Dinner.—Old students 
are remin ded that the annual dinner will be held at the Holborn 
Restaurant (Venetian Hall) on April 15th, at 6.30 for 7 p. m., 
when Мг. C. C. Paterson, O.B.E.,, will be in the chair. A record 
attendance is anticipated, апд early application for tickets is 
desirable. A musical entertainment will follow the dinner. 


Cabinet Changes.—Among the many changes in the 
constitution of the Cabinet, announced on April Ist, are the 
following :—Mr. F. G. Kellaway, Parliamentery Secretary, Depart- 
ment of Overseas Trade, to be Postmaster-General ; Mr. Stanley 
Baldwin, Financial Secretary to the Treasury, to be President of 
the Board of Trade; Sir Philip Lloyd Greame, Parliamentary 
Secretary to the Board of Trade. to be Director of the Department 
of Overseas Trade; Sir Alfred Mond, Bart., First Commissioner of 
Works, to be Minister of Health: and Sir William Mitchell- 
Thomson, Bart, to be Parliamentary Secretary to the Board of 
Trade. Mr. Illingworth is relinquishing the position of Postmaster- 
General on account of ill-health. 


Finsbury Techoical College Old Students’ Association. 
—The annual smoking concert will be held at Anderton's Hotel, 
Fleet Street, on Friday, April 22nd at 8 p.m., when Prof. G. Т. 
Morgan. O. B. E, D. S .., F. R. S, will take the chair. Old students 
may obtain tickets, 28, 6d. each, personally, from the following 
members of tbe Council : —( ^emical—Dr. M. O. Forster, F. R. S., 
H. F. Knight, F.LC.; Evectrical—E. W. Moss, A. M. I. E. E, R. P. 
Howgrave- Graham. M. I. E. E.; Mechanical — W. G. Head, M. I. M. E. 
C. F. Cleaver, M. I A. E.; or by post on application to the Hon. 
Secretary, Mr. H. P. Gay, 209, Northumberland Park, N. 17. 


The Sonoscope.— This instrument, with binaural attach- 
ments, recently placed оп the market by the Capac Co., is manu - 
factured in various standard forms (while special instrumenta can 
b: obtained to order), and is distinctly useful in locating engine 
defects ; in its simplest form it comprises a test rod attached to a 
diaphragm plate fixed in a metal cone, to which are connected 
tubes with ear pieces. Whilst the arrangement is, perhaps more 
particularly applicab'e to machinery of moderate size, its uses for 
large plant cannot be ignored, and it may be noted that no sound 
reaches the ear of the operator until the test rod is actually applied 
to a suspected part. Testing is continued until the sound is ata 
maximum, when the nature of the defect may be judged by the 
user. Such features as slack bearings, badly-worn cam gear, Кс, 
sre recorded with remarkable distinctness, whilst, at the same 
time, it will be appreciated that there is an extremely wide scops 
for the utility of the instrument in various directions associated 
with the runniog of marine machinery. All outside noises are 
excluded. and the operator can, therefore, detect with speed and 
accuracy the exact portion of the plant which is giving rite to 
trouble, even should the actual mechanism be out of sight. For 
specially accurate work two types of Sonosoope are supplied, one 
carrying independent sounds to each ear, while the other is 
arranged on the binaural principle. An additional device, the 
sonophone, will locate a defect if the instrument is placed several 
feet away from the actual source of trouble, and should be useful 
for testing Diesel machiaery.— Motor Ship. 


Belgian Supply Charges.—Some time ago a number of 
Belgian supply companies, each holding concessions in various 
towns or districts, approached the Government with a view to 


securing permission to raise prices for supply in accordance with : 


one of the sections of a law passed in October, 1919. А Tech- 
nical Committee was appointed by the Government & year ago to 
investigate the applications, and the report of the Committee was 
recently published. The first question examined by the Committee 
was whether the financial charges now borne by the com- 
panies exceeded those which could have been normally foreseen 
when the concessions were granted, and whether the inorease in 
expenses had been compensated by a growth in the profite, The 
report states that the enormous advance in the cost of raw materials, 
labour, &c., as а result of the war, could not have been predicted, 
and the expansion in profits by no means equalised the augmenta- 
tion in tbe working expenses, Having reiched this conclusion, the 
Committee next dealt with the question what the charge should 
be for electrical energy, sold by meter fur lighting purposes 
from steam power stations, if the pre-war rate was 50 centimes 
рег kW-hour. The Committee put forward formula for calculating 
what present charges should be for lighting and power purposes 
from steam power stations and hydro-electric works existing prior 
to January let, 1917, while other arrangements were suggested for 
generating stations established since that time. The report recom- 
mends that the prices should be revised twice в year, ia accordance 
with the average price of & apecifled quality of ooal used by the 
State Railways, and a Royal Decree was recently issued authorising 
the inoreases in charges proposed by the Committee. 


The British Association Meeting.—For the meeting of 
the British Association, which will take place at Elinburgh on 
September 7th-14th, the following presidents of Sections have been 
appointed :—Section A (Mathematics and Physics). Prof. O. W. 
Richardson ; B (Chemistry), Dr. M. O. Forater; C (Geology), 
Dr. J. 8. Flett ; D (Zoology). Mr. E. S Goodrich; E (Geography), 
Dr. D. О. Hogarth ; F (Economics), Mr. W. L. Hichens; G (Engi- 
neering), Prof. A. Н. Gibson; H (Anthro polozy), Sir J. Frazer; 
I (Physiology), Sir W. Morley Fletcher; J (Psychology), Prof. 
C. Lloyd Morgan ; K (Botany). Dr. D. H. Scott ; L (Education), 
Sir W. H. Hadow ; M (Agriculture), Mr. C. В. Orwin. Among the 
subjects of general interest which are being arranged for discussion 
at joint sectional meetings are the age of the earth; biochemistry ; 
vocational training and tests; the relation of genetios to agri- 
culture; the proposed Mid-Svotland Canal; and the origin of the 
Scottish people. The President of the Association, Sir Elward 
Thorpe, will deliver his address at the inaugural meeting on 
Wednesday evening, September 7th.— The Times. 


The A. O. E. C.— The annual general meeting of the 
Association of Officers and Staff Members of Electricity (Power and 
Supply) Companies of Great Britain was held on Monday, April 
4th, at the Caxton Hall, Westminster. Sir Alex. B. W. Kennedy, 
F. R. S, presided. : 

The Report of the Executive Committee for the year 1920 showed 
that little had occurred of moment to the Association. Оп tbe 
opening of the Inquiries by the Electricity Commissioners, the 
Committee took action to safeguard the interests of members in 
connection with the superannuat‘on schemes, &c., authorised by 
the Act of 1919, pressing for uniformity throughout the country, 
and for terms not less favourable than those applicable to the 
Civil Service. When the formation of Joint Electricity Authorities 
takes place, the Committee will take further steps to secure pro- 
tection for the members in accorjanc) with the Act. The steste- 
ment of accounts shows a credit balance of £338. Proposals for 
the amendment of the constitution of the Association were 
circulated with the report. 

The report and accounts were adopted, and Sir Alex. Kennedy 
was re-elected president with enthusiasm. The Executive Com- 
mittee was re-elected en bloc, as well as the hon, treasurer, Mr. F. 
Wood ; the hon. secretary, Mr. О. M. Andrews; and the suditors, 
Mr. W. E. Rowland and Mr. A. W. Price. The revised constitution 
was then discussed, slightly amended, and adoptei. The meeting 
concluded with votes of thanks to the president, hon. secretary, 
and other officers. 
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Appointments Vacant. — Instructor in oxy-acetylene 
and eleotrical welding in works department of the Loughborough 
College; traffic manager for the Calcutta Tramways Co., Ltd.; 
distribution engineer (£551), for the Suaderland Corporation Elec- 
tricity Department; ќе:ертарһ engineer (£180), for the Govern- 
mont of the Gold Coast. See our advertisement pages to-day. 


Electrical Trades Benevolent Institation.—A smoking 
concert, which was organised by the Local Advisory Committee 
for Manchester and District Electrical Trades Benevolent Institu- 
tion, was held at the Albion Hotel, Manchester, on Friday evening, 
April 1st, and over 200 were present. An excellent programme 
had been arranged by Mr. W. J. Smith, the energetic seoretary of 
the Committee, who also &coompanied the songs. The artistes 
were :— Mr. Peter Wood, Mr. Claud Ratcliff, Mr. Arthur Giddons, 
Mr. Н. A. Palmer (entertainer), Mesars. Wilks and Simmonds 
(humorists). Mr. J. A. Robertson, the engineer of the Salford 
Corporation, who is chairman of the committee, presided. In the 
course of the evening, Mr. Robertson pointed out that the main 
object of the smoking concert was to induce some of the very large 
number of tho e in Manchester who were qualified to become members 
to join the Institution. He expressed the hope that in view of the 
factthat there were more people on the staffs of the electrical firms 
in Manchester than in any other town, the number of members 
joining the Institution from that district would be greater than all 
those at present included in the list of members. He afterwards 
called upon Mr. Е. В. O. Hawes, honorary secretary of the Institu- 
tion, who gave a short address on the object and operations of the 
Institution. Those present were enthusiastic in their desire to 
not the Institution, and а considerable number of new members 
joined. 

The annual genera! meeting will be held on Monday, 25th inst., 
at 2 30 p.m., at the offices of the Cable Makers’ Association, Sardinia 
House, Sardinia Street, W.C. 2, to receive the report of the Com- 
mittee of Management, and to pass the accounts and balance-sheet, 
and to consider proposed alterations in the rules. 

Service Notes.—It is intimated that full accountant 
responsibilities are to be taken over by officers in charge of wireless 
statione at Malta and Ceylon, including the payment of personnel. 
Warrant telegr&phist, J. J. Cook, has been appointed to the battle- 
ship Barham, and warrant telegraphist, C. О. Nash, to the Signal 
School at Portsmouth. 


Creeping of Electrolyte in Storage Battery.— Mr. E. S. 
Bixter, in a contribution to Power, states that recently his 
attention was called to what seemed to be a cracked or leaky jar in 
a set of stora.e batteries. The faulty cell happened to be the first 
one on the positive end. No cack ог any other spot that the elec- 
tro yte could leak though was visible. The sand round the jar 
was very damp. and the electrolyte low in quantity and in specific 
gravity, owing to the frequent addition of water to make up for the 
leakage. A new jar was procured, and after testing it thoroughly 
for leaks and equalising the electrolyte among all the jars ia order 
to get correct specific gravity, the battery was given a charge. But 
this did not remedy matters; the electrolyte kept going down in 
the same jar and only in that one, and the sand around it was as 
moist as ever. Upon examining the cell closely, it was observed 
that the jar was wet all over the outside, and it was concluded that 
some form of creeping was taking place. So the plates were 
raised, thorouchly dried and the connecting strap cleaned, also the 
edge and outside of the jar, after which the connecting strap was 
covered with vaseline down to within one-half inch of the top of 
the electrulyte ; and the leakage ceased. It seems evident that the 
electrolyte by some means was being carried ор over the plate 
terminals, and from there to the outside of the jar, by what seems 
to be a form of oreeping or capillary action. 


Fuel Oil Ignited in the Economiser.—A certain plant 
contained three Stir,ing boilers, with a 0'2-in. draught and burning 
crade oil, nsing four burners under each boiler. The load had been 
very heavy for some hours and the fireman was not an expert on 
oil burning. So when the demand came for more steam, he 
simply fed more oil to the firea and did not notice that they were 
smoking, and not burning the oil completely. A good deal of un- 
burnt oil was carried off with the gases and lodged in the 
economiser, where it finally caught fire and made a fierce heat, 
practically making a boiler of the economiser. As the economiser 
relief vaives were set 3 ib. higher than the safety valves on the 
boiler, the steam was forced through the feed lines into the 
boilers. The feed pumps were running at the time, and we let 
them run, and as the valves were blowing we put out the fires by 
shutting off the oil supply. The trouble was soon over, because 
the fire burned itself out in the economiser chamber. As there 
were two 500-kW turbines running at the time, it was not over an 
hour before the burners were all lighted and the boilers steaming 
as if nothing had happened. I do not suppose there is in this any- 
thing new to engineers or old firemen, but it may be of some good to 
young engineers and firemen who have not had such things happer. 

If the engines are running, do not shut them down; let them 
run. Do not stop the feed pumps and do not close the stack 
dampers, as this is likely to cause an explosion which will destroy 
the economiser walls and do other damage, such as breaking steam 
pipes and endangering life with flying brick. There is nothing 
that can be done to pat the fire out in the economiser, at least not 
In the one I am speaking of ; and as they are all on the same line 
of engineering, there will be but little difference in any of them. 

Watch the water in the boilers closely. When you put out the 
burners, the water may drop out of sight in the glass in water-tube 
boilers. Do not get excited; keep cool, and know why you do 
anything and what the consequences will be before you do it, not 
after, as it will then be too late,—Fred, E. Cupper in Power. 


Amplifying the Optophone.— In a letter to Nature, Mr. 
A. A. Campbell Swinton recorded some experiments that he had 
recently been making on the application of a thermionic amplifier . 
to increase the volume of the sounds produced by Dr. Fournier 
d'Albe's optophone, so as to render the sounds audible to everyone 
in a room without the necessity of each listener being furnished 
with a separate telephone receiver. The optophone was recently 
fully described in our pages. The experiments were carried out at 
the instance of Mr. J. M. McCarthy, who is teaching blind soldiers 
to read with the instrument, and who asked Mr. Campbell Swinton 
whether it would not be possible to magnify the sounds sufficiently 
to enable a class of a dozen or more to hear them simultaneously. 
The amplifier found to work best, out of several that were tried, 
was an audio frequency one with three R“ valves, transformer- 
coupled. of the French military type. This was used with a 


Brown loud-speaking telephone with considerable success. The 


best results were obtained when the optophone was arranged fcr 
what is technically known as black sounding." 

In the following issue of our contemporary, Dr. E. E. Fournier 
d'Albe stated that experimenta had been made with a Marconi 
three-valve amplifier and an S. G. Brown loud-speaking telephone, 
the sounds reproduced rendering ordinary printed matter “legible ” 
to several blind pupils in a room. 

In the same issue, Mr. J. W. French, a director of Messrs, Barr 
and Stroud, Ltd., wrote that amplifiers had been tried in oon junction 
with the instrument a оопвійегађ!е time ago, but it was thought 
that the complexity due to the addition of the amplifier was not 
justified. 


French Tidal Power, — A statement on the utilisation 
of tidal energy made in the Senate by M. Le Trocquer, Minister of 
Public Works. has evoked considerable interest. A Commission 
was appointed two years ago to consider how Franoe could utilise 
what the Minister termed " the blue coal," and according to M. Le 
Trooquer, the commission is on the verge of solving the problem. 
Up to now, he said only very moderate results had been obtained 
from the system of constructing artificial reservoirs in the sea by 
means of barrages, and utilising the emptying of such reservoirs 
for the production of power, the lack of success being due to the 
inconstancy of the power obtained. The idea was, therefore, 
conceived of having recourse to a series of interconnected reser- 
voira, acting as regulators, which would permit of a fairly constant 
supply of power being cbtained at any period of the tide. 

This was not all, however. It remained to find a type of 
turbine to work in, and res st the action of. sea water. A competition 
was therefore opened. This has ended favourably,” declared the 
Minister, "aud the prize has gone toa French firm, Under these 
circumstances, manufacturers are now considering the practical 
carrying out of the project. We have had applications for con- 
cessions, and soundings are at present being made with a view to 
using the estuary of the Rance. I, therefore, see no objection to 
the necessary credits being made the subject of a special Bill, to 
which I hope Parliament will give а good reception.“ Reuter'« 
Trade Service (Paris). 


Light as an Aid to Publicity —An interesting dis- 
cuesion on the above subject was held on February 24th, by the 
Illuminating Engineering Society. The proceedings were opened 
by two p:pers, one on “Show- Window and Spectacular Lighting," 
by Captain E. Stroud, and the other, " Illuminated Signs." by Mr. 
E. C. Leachman. Captain Stroud again rep:ated the protest 
against the indiscriminate use of gasfilled lamps in shop windows, 
pointing out that, apart from the bad eff«cts of the glare of this 
kind of lighting, generally 60 per cent. of the light was wasted. 
This led to the discussion of the correct type ot reflector to be 
employed with these lamps. Often reflectors were used which 
although eminently suitable for vacuum lamps, were totally useless 
for the gasfilled types. The best effects could be obtained by 
placing lamps with suitable reflectors near the window-glass at 
the top of the window. The units should be entirely concealed 
from view—not merely from distant vision, but invisible at close 
quarters. Owing to the varying nature of goods to be displayed, 
it was impossible to formulate any rules regarding intensity of 
illumination, &c. ; the position of the shop was also an important 
factor, with considerable variation. The author criticised the 
methods usually adopted for lighting the stands at exhibitions 
where each exhibitor was permitted to be a law unto himself. 

Mr. Leachman’s paper dealt with the use of illuminated signs 
on small and large scales, as well as other methods of advertising 
out-of.doors by means of electric lighting. In Mr. Leachman's 
opinion, every street corner should bear an illuminated direction 
sign, and every business house should bear its name as plainly at 
night as in the daytime. Public lighting would thus be aided, if 
the work was properly executed, as the distances between street 
lamps made a semi-dark portion inevitable. The author's remarks 
upon the designs of flashing and other large electric signs made it 
plain that there was a great deal more in the art than met the 
eye. The effect of distance had to be studied carefully; the choice 
of lamps and the method of arranging them to give the bast results 
at all distances required much thought and experience. The 
possibilities of flood-lighting for illuminating Jarge postera was dealt 
with, as well as the system of lighting transparencies by means of 
lamps fitted in the rear of the advertisement. Mr. Leachman aleo 
criticised exhibition lighting, and suggested that each section 
should be illuminated distinctively in colour, in order that the 
visitor might be able to pick out any particular section by a glance 
at a colour key. Esch stall should bear an illuminated number, 
and regulations should be framed to prevent an exhibitor's lighting 
spoiling a neighbour's exhibit, 
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Overseas Anti-Aircraft Searchlight Sectlons Reunion, — 
The annual dinner of officers of the Overseas Anti-Aircraft Search- 
light Sections, R. E., was held on April lat, at Frascatis Restaurant, 
Lieut.-Colonel W. C. H. Prichard, D 8.0., В.Е, being in the chair. 
About 20 offic ers attended, and a very pleasant evening was spent. 
It was decided to hold the next dinner in April, 1922, and the 
undermentioned joint hon. secreta.ies were appointed to make the 
Dn63essa'y arrangements. Capt. D. R. Fíirench- Mullen. R E., Anti- 
Aircraft Searchlight and Sound Locator School, Gosport, Hants, 
and Mr. K. L. Wood. 95, Salisbury House, Finsbury Circus, E. C. 2. 
It is requested that all officers who cii not receive a communica- 
tion concerning the recent dinner should forward their addresses to 
one of th» above-mentioned gentlemen. 


‘Eleetric Vehicles in Italy.— The shortage of motor fuel 
dering the war has brought about a considerable ure of electric 
truoking vehicles in Milan (Italy). more particularly for heavy 
work. Although under normal conditions petrol will not continue 
at ita present price, it will always be high ia Italy, and the оов of 
eleotricity is oomparatively low. "The cities of the Po valley are 
level, and the roads good. There is one electric garage in Milan 
which operates electrio ‘buses for all the hotels and also a regular 
express truck service between Milan and Bergamo. This conoern 
is organising a corporation to manufacture and handle electric 
vehioles.— Soioxt iſio American, 


INSTITUTION NOTES. 


Institate of Metals —The Autumn meting of the Institute 
will be held in Birmingham, on September 21st23rd. The 
arrangements for the meeting are in the hands of the committee 
of the Birmingham Section of the Ibstitute, of which Dr. Н. W. 
Brownsdon, M.Sc. (Member of Council) is chairman. The pro- 
gramme will include а reception by the Lord Mayor of Birmingham, 
visits to the University aud works in the neighbourhood, as well as 
excursions in the locality. Persona desirous of attendirg the 
Bicmingham meeting as members of the Institute should obtain the 
necessary application forms from the Secretary, Mr. G. Shaw Scott, 
M Sc., The Institute of Metals, 36. Victoria Street, London, S. W. 1, 
bafore April 20th, when a ballot for the election of members will 
take ple oe. The Eleventh Annual May Lecture is to be delivered 
at the Institution of Mechanical Engineers. on May 4th, by Prof, 
T. Turner. M. So., A. R. S. M., the subject of the lecture being The 
Casting of Metals.“ 

Incorporated Municipal Electrical Assoclatlon.— Major H. 
Richardson, President 1 M. E A., informs us that the following 
papere are to be read at the Annual Convention of the I. M. E. A., to 
be held in Dundee during the week commencing June 13th : — 

(1) " Financial and Business Aep:cta of Electricity Supp'y," by 
Mr. E. Cross (Rotherham, and Mr. C. W. Charlesworth (Electricity 
Supply Department. Wolverhampton). 

(2) “Modern Boiler. House Practice.“ by Mr. David Wilscn 
(Messrs, Biboock & Wilcox, Ltd), and Mr. W. M. Miles (Electricity 
Supply Department. Sheffield). 

(3) “State of the Electricity Supply Industry after the War," by 
Mr. I. V. Robertson (B.E A. M. A.). 

Physical Society of London.—At a meeting to be he'd this 
afternoon (April 8th) at the Imperial College of Science, the 
following papers are to be read :—" A New Registerir р Microph to- 
meter," by Dr. W. J. Н. Moll, University of Utrecht; “The 
Examination of the Structure of Crystals in the Form of Powder 
by Means of the Jonisation Spectrometer,” by Prof. Sir W. Н. 
Bragg. K. B. E., ЕК З, and A Balance Method of Using the Electro- 
meter for the Measurement of Power," by Mr. Hubert Parry. 

Belfast Association of Engineers, —The annual general meeting 
of the Association was to be held yesterday, when elections to 
office for 1921-22 were to be made. The nominee for the position 
of President is Mr. Silk, A.M I. C E., M. I. N A. 

Mauchester Wireless Society.—On March 17th at tbe College 
of Technology, and March 24th at the Headquarters, Albion Hotel, 
Manchester, the President, Mr. J. Holling worth, M. A., B.Sc. (Eng.), 
delivered two lectures on Direction Finding.“ The aim of 
directional wireless was explained bo'h as regarded position findinz 
and the reduction of interference between wireless stations. The 
theory and means of obtaining directional effe ta were shown by 
reference to the earliest acd the modern systems, and by means of 
many diagrams and his own direction. finding apparatus, the 
lecturer demonstrated the practical working of the su»ject. 

Institution of Electrical Engineers.—The following is a list of 
the Council's nominations for election to the Council to fill the 
vacancies which will occur on September 30th n»xt : — 

President (one vacancy) —J. S. Highfie d. 

Vice-Presidents (two vacancies), — Prof. E. W. Marchant, D.Sc., 
C. C. Paterron, O. B. E. 

Hon. Treasurer (one vacancy).—Sir James Devonshire, K.B.E 

Ordinary Members of Council, Memb»rs (four vacancies).—S. 
Evershed, A. L. C. Fell, C. B.E. H. E. O Brien, D. S. O., A. Page, T. 
Roles, Captain H. J. Round MC 

Ass^cia*«8 (two vacancies).— Sir Andrew M. Ogilvie, K. B. E., C. B., 
A. W. Tait C. B. E 

These members. together with those remaining on {ће Council, will, 
if elected, represi ut the various branches of the electrical profession 
as follows, the names of thote now nominated being indicated by 
talios :— 

j Eda-ational.—Dr. W. H. Ecclea (Vioe- President), Dr. E. Н. 
Marchant (Vioe-President), Dr. A. Russell, 
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Manufacturers and contractors.—(a) Traction. light, and power: 
H. J. Cash, J. В. Cowie, S. Erershed, R. A. Gatehouse ; (4) Cables: 
P. V. Hunter, C.B E, B. Welbourn; (с) Telegraphs and tele- 
phones: F. Gill, O.B E. | 

Traction, light, and power.—(a) Companies (excluding railways): 
Sir J. Deronxhire (hon. treasurer), A. H. W. Marshall, A. W, 
Tait, CH E, P. D. Tuckett, О. Vernier; (^) Local authorities: 
В. E. Fedden, А. L. С. Fell, C.B.E, T. Holes: (с) Railways: 
Н. E. O'Brien, D S. 0). 

Consultants. — A. А. C. Swinton, F. R S. (Vice-President). 

Telegrapha and telephones (excluding manufacturera).—Sir W. 
Noble Captain Ii. J. Round, М.С. 

Miscellaneous (і e., Law, Government departments, other than 
Post Office, electro-chemistry. research, &) — Sir A. M. Ogilvie, 
A. B. . C. B., A. Page, € С Paterson, O B. E. (Vice-President) 

Paisley Association of El:cirical Engineers.—On April 1st the 
annua! smoking conoert was held. Mr. W. R Bruce, the President, 
who presided, said that the memb rsbip had increased very con- 
siderably during the past session, and the same could be said 
regarding attendance at mectings. Prizes were presented to 
apprentices for papers read during the session, and an excellent 
concert programme was listened to. | 

Institute of Marine Engiaeera. — The annual report shows that 
the membership has inoreased from 2,052 to 2 376. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineera, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW gosted ах to their movements. 


The recommendation of the Blackpool Corporation Staff Salaries 
Committee to increase the salary of Мв. О. FURNEsS, the tramway 
manager and electrical engineer. from £1,250 to £1,500 a year 
has been rejected by the General Purposes Committee, a8 it con- 
siders the time inopportune for any increases of salary to officials, 
In a letter to the Tramways and Electricity Committee, it is stated, 
Mr. Furness had aseeseed the value of the dual appointment at 
£2,0(0 a year, and had suggested £1,800 as a reasonable salary. 
Two years ago the salary was £900, but the Corporation has since 
taken over the Blackpool and Fleetwood Tramroad undertaking. 

Sik JAMES KKMNAL. managing director of Messrs. Babcock and 
Wilcox, L'd, was received in audience by His Majesty the King of 
Spain on completion of the Spinich branch works of the Babcock 
and Wilcox Co., which will employ from 2.000 to 3,000 people on 
locomotive construction under the direction of an English staff.— 
The Times 

Messra. Handcock & Dykes, consulting engineers, of 11, Victoria 
Street, Westminster, S. W. I. ani ounce that Mr. H. W. Hanpcock, 
who has for several years pest taken little active part in the work 
of the firm, retires altogether a3 from March 31st, 1921, tbus 
terminating a partnership of over 27 years. The firm will be 
carried on ая hitherto, under the old name, by Mr. A. H. Dykes, 
assisted by Engineer-Lieutenant W. T. Townend, RN., and the 
existing ats ff. 

Mr. E. H. BENNETT has been appointed manager of the States 
Telephone Department, Guernsey, in the place of the late Mr. R. 
McLean. For the last seven years Mr. Bennett has been engineer 
to the Oriental Telephone Co. at Singapore. 

Мв. V. Н CROIKSHANK has resigned his position as etation engi- 
neer on the staff of the Poplar Borough Council electricity depart- 
ment, and has joined Mesers. E. Downton & Co, Ltd., mechanical 
and electrical engineers, of 69.71, Wert India Dock Road, Poplar, 
E. 14. 

After being in the service of the British Insu'a*ed & Heleby 
Cable Works 35 years, MR. JOHN BEARD, upon leaving the firm, 
waa presented with a set of cutlery, an inscribed clock, a pair of 
bronzes and a suit case. 

MR. R. L. DAWN, senior partner of Messrs. Diwn & Co., one of 
the rising Indian firms, has ben elected an additio ial director on 
the beard of the East India Electric Supply and Traction Co., Ltd. 
— Indian Engineering, 

Maidstone Town Council has increased the salary of the electrical 
engineer from £791 to £835 per annum, in accordance with the 
salary scale of the Associated Municip:1 Electrical Engineers. 

Mr. R. LIS E. A. M. I E. E., is now engineer-in-charge of the 
municipil electricity department at Simla. in succession to Mr. 
Milne, who resigned the appointment to take up the position of 
electrical advirer to the Punjab Government. 

Mn. WALTER RUTHERFORD, whose res gnation as joint mansging 
director of the English Electric Co., Ltd., was recently announced, 
has been ele:ted a director of the Calcutta Tramways Co., Ltd. 


NEW COMPANIES REGISTERED. 


— me — 


Emergo Economic Lamp Co., Ltd. (173.880).— Private 


company. Reatistered March 24h. Capital, £1,000 in £1 shares. To acquire 
the an ett of the merh Co, together with the trade mark " Emergo, 
and to carry „r he business of manufacturers of and dealers in electric lamps. 
dueti aht bulbs and fittings and accessories, engineers, с. The first 
directors are: Н. R Prosser, Woodstock, Poplar Road, Rings Heath (director, 
Ena Lighting & Heating Co., Ltd); E. T. Ph. its, 92, Newhall Street, 


Birmingham; W. S. Meling, 59, Alcester Road, Moseley, Birmingham; 
Cruise, Imperial Stores, Wills Street, Smethwick; Н. L. Denston, 48. н 
Street, Small Heath, Birmingham. Secretary: H. L. Denston. Register 
office: 45, Newhall Street, Birmingham. 
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Manchester Electrical Maintenance Co., Ltd. (173,969).— 
Private company. Registered March ЗІМ, Capital. 21,000 in £l shares. То 
carry on the business of electrical, mechanical, and sanitary engineers, &c. 
The first directors ае: W. Fazackerley, 55, Guildford Road, Levenshulme, 
Manchester; D. Foote, 15, Bristuwe Street, Droylsden, Manchester; H. Ren- 
shaw, 3, Central Road, Gorton; W. Wolfenden, 12, Mattison Street, Openshaw. 
Registered office: 182, Stockport Road, Ardwick, Manchester. 


Globe & Simpson, Ltd. (173,931).— Private company. Re- 
gietered March 29th. Capital, £2,000 in £1 shares. To take over the business 
of electrical equipment engineers carried on by R. C. Globe and T. W. Globe 
at Burgess Street, Barker's Pool, Sheffield, as '' Giobe & Simpson." The 
first directors ure: R. C. Globe, 33, Oxford Street, Rotherham; T. W. Globe, 
33, Oxford Street, Rotherham; 5. Higgs, 171, Bagley Road, Sheffield. T. W. 
Globe is permanent, subject to holding £260 shares. Secretary: J. W. 
Collier. Registered office : 32, Burgess Street, Barker's Pool, Sheffield. 


C. T. Briscoe & Son, Ltd. (173,926).—Private company. 
Registered March 20th. Capital, £5,000 in £1 shares. To acquire the business 
carried. on at Blackburn as * C. T. Briscoe & Son," to adopt an agreement 
with C. T. Briscoe, A. E. Briscoe, and G. H. Officer, and to carry on the 
business of electrical engincers and contractors, &c. The first directors are: 
C. T. Briscoe, Yarlsber, Second Avenue, South Shore, Blackpool, electrical 
engineer; А. E. Briscoe, 16. Strawberry Bank, Blackburn, electrical engineer; 
G. Н. Offer, 48, Lynwood Road, Blackburn, electrical engineer. Solicitor; 
Н. A. Smitton, 5, Richmond Terrace, Blackburn. 


Reversible Marine Engines, Ltd. (173,897).—Private 
company. Registered March 24th. Capital, £2,000 in £1 shares. To adopt 
an agreement with R. Brennan and J. O'Connor, to develop and turn to 
account the inventions of the said R. Brennan relating to rotary engines. 
umps, and the like, and to carry on the business of marine, electrical, 
Paral. and mechanical engineers, &с. The first directors are: J. O'Connor, 

, Izani Road, Bexley Heath, Kent (managing director); R. Brennan, 24, 
Queen’s Road, Frith, Kent. Secretary: T. Claremont, Registered office: 
27-28, King William Street, E.C. 

F. Patrick, Ltd. (173,905).—Private company. Regis- 
tered March 24th. Capital, £15,000 in #1 shares. To take over the business 
of an electrical and mechanical engineer and tool maker carried on by F. 
Patrick at Penraevon Place, Meanwood Road, Leeds, as F. Patrick." The 

manent directors are: F. Patrick, 26, Delph Lane, Leeds; T. H. Breed, 
Vood Nook, Meanwood, Leeds. Secretary: A. Hodgkinson. Solicitor. B. B. 
Burrows, Basinghall Square, Leeds. 
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OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


R. W. Crabtree & Sons, Ltd.—Charge on various proper- 
ties in Leeds and London (subject to prior charge) and company's undertaking 
and other assets, present and future, including uncalled capital, dated March 
9th, 1921, to secure all moneys due or to become due -from company to 
Lloyds Bank. 

Implitico, Ltd.—Return dated December 20th, 1920. 
Capital, £3,000 in £1 shares. All shares taken up. £3,000 paid. Mortgages 
and charges: Nil. | 


'Vulcan Arc Welding & Transport Co., Ltd.—Debenture 


dated March Ist. 1921, to secure £643, charged on the company's undertaking | 


and property, present and future, including uncalled capital. Holder: T. A. 
Norris, /0, Seabank Road, Wallasey. 
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CITY NOTES. 


The annual meeting was held on March 

British 3lst at Winchester House, E. C. Mr. А. W. 
Aluminium Tait, C.B.E., who presided, said that the 
Co., Ltd. trading profit for the year was £373,779, 

an increase of £81.000. That substantial 

increase in profit was undoubtedly & satisfactory one, but the 
year 1920 was an exceptional one, particularly in the motor 
trade, which was a large user of the metal both in ingot and 
manufactured forms. "Those conditions applied not only to 
this country, but throughout the world generally. The year 
started with a very strong demand, and he thought it was 
fair to say that, notwithstanding the large increase in the 
production capacity of aluminium in several countries, the 
demand for the first half of the year could not be met. In 
consequence of financial stringency, caused largely by over- 
speculation in all commodities. there was u sudden falling off 
in business in August and September last, and the motor 
trade was placed in a very serious position, owing to the large 
stocks which it was carrying and had on order, and the 
almost wholesale cancellation of contracts for the delivery of 
cars. The Eastern trade, for which there was a very large 
and insistent demand for manufactured metal in the beginning 
of 1920, also fell off in a striking manuer towards the end of 
the year. Consequently, although all the works had been 
operated to their full capacity during the whole of the year. 
and a record output obtained, and the sales effected were 
the largest in the history of the company, it was necessary to 
make radical alterations to meet the changed conditions, and 
to prevent accumulation of stocks. Substantial reductions in 
output were made as from the beginning of the year at all 
their production works, and also at their rolling mills, and 
he was afraid that this programme, which necessitated the 
discharge of a considerable number of their employés, could 
not be altered until there was a general revival in the in- 
dustry. The company took over all the stocks of aluminium 
in the hands of the Government, and it had been successfully 
disposed of without creating anv disturbance in the markets. 
Reductions had been made in the price of ingot and manu- 
factured metal since the beginning of the year in order to 
encourage demand. The immediate future was, however, 
somewhat uncertain, and the industry would necessarily take 


sume little time to get back to normal. There were signs that 
the worst period of Яергевғ па might shortly be over, but 
it was essential that they placed themselves in a position to 
meet foreign competition, particularly from Germany, which 
arose largely on account of the present exchange position of 
that country. That could only be done by reduction in costs 
and by greater eiiciency in production. A great development 
of the industry lay in the investigation and application of 
suitable alloys in the motor trade and in general engineering, 
apart from uses in certain other industries. There was also 
the development in the electrical industry, where there was 
a large field. but that had been somewhat retarded by the 
war and the inability during that period to supply the demand. 
In domestic utensils there was a large and growing market 
all over the world, particularly in the East. It was, there- 
fore, evident that when the present period of depression was 
over, which was to a great extent the result of financial crises 
and high prices, trade should resume its normal progress 
under more healthy conditions, and the field for development 
in their particular industry was, in his opinion, large. It 
was, therefore, necessary to look ahead if they were to par- 
ticipate in that development as and when it arose, and, as 
the industry very largely depended upon the generation of 
electricity at the lowest possible figure, the board had again 
decided to approach Parliament in the hope of obtaining the 
powers which they previously applied for in 1918, and which, 
although they received the approval of the Board of Trade 
and the Ministry of Munitions, could not be proceeded with 
on account of opposition which arose in the House of Lords. 
In order to meet that opposition, which was largely of a local 
character, the scheme had been somewhat altered and im- 
proved, and in consequence, it had now the strong support 
of the local authorities, the public, and the proprietors in- 
terested. He was pleased to say that the Bill had passed ita 
second reading in the House of Commons, and it was hoped 
that the committee stage would be reached next month. ТЇ 
an Act was finally obtained, the powers would be granted to 
a statutory company which would, to all intents and purposes. 
be under the auspices of that comnany. It was not proposed 
that work should be proceeded with until the position of. the 
industry and the general conditions of finance justified it. 
Considerable time would be given under the Act, if it was 
granted, before it was necessary to proceed with the work. 
and, in any event, there was no intention of the board to 
invest апу large portion of the company’s resources in the 
scheme without the consent of the shareholders. It was, 
however, important to the company that this large water 
power, located so near to their existing works nt Kinlochleven, 
should be obtained for the industry, and for the development 
of other local industries which it was hoped might be estab- 
lished in the district. As to the Orsières power scheme in 
Switzerland, certain further work had been carried out, and 
the construction of the tunnels, intakes, and penstock had 
now heen practically completed. Owing, however, to the 
present uncertainty, it was not proposed to proceed further 
with the work in the meantime, and that delay would probably 
he of henefit to the company, as it was reasonable to. assume 
that the cost of pipe lines and the erection and equipment 
of the power house and factory could be carried out at con- 
siderably lower cost later on. Having gone through the 
figures in the balance sheet, the chairman said it was satis- 
factory that thev had been able to pay a dividend of 10 per 
cent. upon the increased amount of capital while maintaining 
the appropriations to depreciation and reserve accounts at 
practically the same figure. The liquid resources of the com- 
pany showed that it was in a strong position. although the 
industry, In common with nearly every other industry in the 
countrv, was passing through a period of acute depression. 
Undoubtedly that period had to be encountered sooner or 
later. and it was probably better that it should happen now, 
so that there might be a quicker return to normal conditions 
and real value. Tt was a healthy if uncomfortable process, 
and one which the companv could face with equanimity. 
Althouch the immediate conditions were unsatisfactory, there 
were signs that the worst period was passed, and he honed 
it would not be very long before there was a distinct revival 
in the industry. 

Tieut.-Col. S, H. Pollen. C. M. G., seconded the motion, 
which was adopted without discussion. | 


The directors report that the profit avail- 

Metropolitan. able for the vear 1990, including the 
Vickers Elec- balance of 451.089 brought forward. 
trical Co., Ltd. amounts, after providing for taxation. 
to £359,580, which has been appropriated 

as follows: To special depreciation of plant. machinery, &c.. 
£35.000: general reserve, £100,000; dividend on preference and 
ordinary shares at 8 per cent. and 124 per cent. respectivelv, 
leas income tax, 2165.756; balance carried forward. £58,894. 
Notwithstanding the difficulties attendant on production dur— 
ing the period covered bv the accounts, the directors are 
pleased to be able to present an improved position as compared 
with the previous vear. During the vear 32.866 nreference 
shares have been converted at various dates into 65.732 ordi- 
nary shares, and an appliention for a quotation of the latter is 
now before the Stock Exchange., as henceforth they are in all 
respects identical with the ordinary shares now quoted. The 
total conversions to December 31st. 1920. amonnt to 42.952 
preference shares into 85.904 ordinary shares. The option of 
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conversion expires on April l4th next. Ihe directors announce 
the resignation of Sir E. V. IIIley, and they have elected Sir 
Francis 44. Barker to the vacant position of vice-chairman. 
Sir vincent Caillard, D. I., has been appointed on the board. 


The annual meeting was held at Man- 
British Engine chester on April lst. The chairman (Mr. 


Boiler and R. C. Longridge) said that the volume of 
Electrical business undertaken last year exceeded all 
Insurance previous figures. Lhe premiums and fees 
Co., Ltd. amounted. to £290,709, against. 4208. 970 


in 1919, aud it was gratuying to find 
that the growth was well spread as between insurances on elec- 
trical plant, boilers, engines, lifts, cranes, апа special inspec- 
tion work. ‘Lhe race between premiums, and claims and 
expenses had continued unabated, and expenditure had pro— 
gressed more rapidly than the receipts, with the disappointing 
result that for the sixth vear in succession there hud been 
a shrinkage in the ratio of trading profit. which had fallen 
from 15.5 per cent, in 1914 to 4.5 per cent. in 1920, as would 
be seen frum the following figures: Premiums and fees, 1014, 
£112,405; 10209, £290,799. Clams, expenses, and provision 
for unexpired ability, Il, £04,033; 1920, £276,015. Trading 
protit, 1014, £17,532; 1020, 413.984. Ratio to income trom 
premiums and fees, 1914, 15.5 per cent.; 1020, 4.8 per cent. 
Ihe company's charges had necessarily been Increased with 
a view to recovering the enhanced working costs, but the 
company had been resolutely opposed to fixing rates ol pre- 
mum Which would yield. undue profit. Lxamining more 
closely the reasons leading to the expenditure exceeding anti- 
cipations, the chairman stated that in the carly part of last 
year wages Were raised substantially in various engineering 
trades, thus further advancing the cust of repairs, whilst tlie 
cost of additional remuneration to the company's own stalt 
had been substantial. Other causes had also contriouted to 
a continuance of the adverse experience of recent years. For 
example, during the war the rationing of metal and other 
dithculties and delays experienced in obtaining new boilers 
resulted in many discarded boilers being repaired and brought 
into use again. For the same reasons inany other boilers 
Which owners normally would have replaced during the past 
few years had been kept in use. In other classes of plant, 
particularly engines, the company had also been atlected by 
the pressure of economic conditions upon plant owners. Dur- 
ing the year there had been some particularly heavy losses 
caused through the breakdown of large generating machines 
in public electricity supply stations, sometines at the steam 
end and sometimes at the electrical end. There was a readier 
disposition on the part of public authorities to insure against 
such losses. This no doubt retlected the stringent financial 
situation und recognition of the fact that repairs to such 
machines—which, to a large extent, must necessarily be paid 
for at overtime rates—cost three or four times as much as 
in pre-war days. The continued expansion in the use of 
electrical machines—in the insurance of Which the company 
speclulised—had led them to arrange for the company’s 
Scottish electrical. business to be controlled from Glasgow. 
and a large portion of their Scottish clientele had expressed 
appreciation of the change as it operated in favour of prompt 
and efficient handling and supervision of repairs, which is 
of the utinust value to a plant owner. Suuilar arrangements 
were made in London a few years ago for handling the 
electrical business in the South of England. In both Glasgow 
and London, as Well as in Manchester and Birmingham, their 
subsidiary company, British Electrical Repairs, Ltd., had 
large workshops for carrying out repairs to electrical machines, 
and the operations of that company Were giving satisfaction 
to clients by reason of the promptitude with which repair 
work was executed. 
Mr. John Graham Stewart (chairman) 
Stewarts presided over the thirty-first ordinary gene- 
and Lloyds. ral ineeting, held in Glasgow on March 
lst. In moving the adoption of the report 
and accounts, the chairman said. that a period. of depression 
was being faced, but full preparations had been made. The 
strong position of the company was due to the practice they 
had pursued of putting aside а liberal proportion of each 
year’s earnings for development purposes and reserve. The 
directors deprecated violently fluctuating dividends, and their 
policy had been to pay dividends in а conservative manner, 
Which had strengthened the finunces of the company. ‘The 
absorption of the business of Alfred. Hickmans had been 
carried out successfully. All* the shares had been acquired 
with the exception of 745 £1 ordinary shares. The report 
and accounts were adopted unanimously. At an extraordinary 
meeting held subsequently the revision of the articles of 
Hsscclation Was approved. 


The annual meeting was held at New— 

Waste Heat and ca-tle-on-Pvne on March 31st. Mr. E. 
Gas Electrical Llovd Pease presided. and said that the 
Generating capital expenditure during the year had 
Stations, Ltd. been 4.739, of which 423.973 was in re- 
spect of the new power station at Horden. 

This station was now completed, but the period of construction 
had been excessively long, and had, naturally, proved exceed- 
inglv expensive, as there had been interest to pay on the outlav 
of about £76.000, while there had been no revenue. With the 
severe depression in the coal and iron trades they could not 
look for full output at present. He drew attentjon to the fact 


that their reserve and redemption accounts had been increased 
by 416.854. The profits for the year amounted to £34,439, 
which was £5,157 less than in the previous year, due in part to 
the large interest charge on capital expenditure at both Horden 
and Weardule, and in part to the higher costs at the latter 
station. Had the new gas engine there been in continuous 
operation the Increased output obtained by this more etlicient 
plant would have compensated for those extra costs, but their 
difficulties in getting this plant satisfactorily completed con- 
tinued through the year. In the aggregate the output from 
the company’s stations had been maintained, so that the whole 
duninution in the profits for the year was accounted for in 
the way indicated. Ihe total output, however, Was still below 
the pre-war figures by sume 20 per cent., and if it could be 
brought up to that total the effect on the company’s accounts 
would be considerable. So far us the current year was con- 
cerned, the trade depression, he was afraid, would affect the 
amount of waste heat and gas delivered to their stations, al- 
though, so far, only one station showed any reduction. 


Mr. P. C. N. Peddar, presiding at the 
East Anglian annual meeting of the above company, held 
Electricity, Ltd. at Stowinarket on March 20th, said that 
the directors were recommending a divi- 
dend of 9 per cent. on the ordinary shares and 18 per cent 
on the workmen’s shares, less income tax. This was the 
largest dividend so far proposed on the ordinary shares, but 
as the ordinary shareholders had received a 25 per cent. bonus 
distribution, it really represented 114 per cent. dividend to 
the shareholders at September, 1919. ‘The revenue for the 
12 months ending December 3lst last was 50 per cent. more 
than for the previous year. This rapid growth of the business 
Was conclusive evidence that the ellorts of the company in 
the supply of cheap electricity in rural areas had been financi- 
ally successful, and were appreciated by the inhabitants. In 
Braintree the Council had entered into an agreement giving 
the company increased facilities for working. The invitations 
from other towns for the company to extend its beneficial 
influence to them warranted. the directors in immediately 
making a further issue of capital. 
The list of subscriptions to the issue of O(,000 ordinary 
shares of £l each at par will close on or before April 15th. 


Stock Exchange Notices.—The undermentioned | securities 
have been ordered to be quoted officially:— 

Armstrong (Sir W. G.), Whitworth & Co.— £2,000,000 six 
and a-half per cent. second debenture stock. 

Consolidated Gas, Electric Light and Power Co. of Balti- 
more. 5222, 00 capital stock in shares of $100 each. 

Midland Electric Corporation. for Power  Distribution.— 
280. % ordinary shares of £l each, fully paid, Nos. 1 to 
200.000. 

Westminster Electric Supply Corporation. — 1,170 ordinary 
shares of 45 each, fully paid. Nos. 350.055 to 351,224. 

Western Telegraph Co.—103,065 shares of £1U each, fully 
paid, Nos. 207,031 to 311,595. 

Application has been made to the Committee to allow the 
undermentioned to be officially quoted :— 

Hastings & District Electric Tramways Co.—£104,450 44 per 
cent. debenture stock. ` 

Lanarkshire Tramways Co.—373,70U0 shares of £1 each, fully 
paid (Nos. 1 to 373,750). 


Spain.—The Sociedad Productora de Fuerzas Motrices, 
Which was formed for the purpose of constructing and exploit- 
ing waterfalls in the Catalonian Pyrenees for the production 
of electrical power on a large scale, is issuing 10,000 bonds 
of 50% pesetas each, bearing interest at the rate of 7 per cent., 
redeemable at graduated premiums within 40 years from 1922. 
The rate of issue is YS per cent. The funds thus obtained will 
be devoted mainly to the extension of the works at the Pobla 
de Segur fall and the termination of those at the Cledes fall. 
‘These two falls are expected to increase the company's receipts 
by at least 2,000,000 pesetas.—Heuter's Trade Service, Madrid. 


Slough & Datchet Electric Supply Co., Ltd.—New capital 
expenditure during 1920 £10,241, chiefly for cable extensions 
to Slough, Farnham, and Stoke. The lamps and motors con- 
nected during 1920 were 53.703, against 43,355 for 1919. Units 
sold 2.225.831 for J920, against 1,571,838 in 1919. Revenue for 
1920 £260,001, as against 418.714 in the previous year. Net 
protit 47.77, to depreciation and reserve 43,000. Dividend 
4 per cent., less tax. £2,717 carried forward. 


Companies to be struck off the Register.—The following 
companies are to be struck off the register unless cause 18 
shown to the contrary within three months :— 

Colston Electrical Works, Ltd. 

Globe Associated Cable & Telegraphic Services, Ltd. 

Stolz Electrophone Со. (1913), Ltd. 


Anglo-American Telegraph Co., Ltd.—Interim dividend 
for the quarter March 3lst, 1921, of 158. per cent. on the 
ordinary stock and 30&. per cent. on the preferred stock, less 
tax. 


Isle of Wight Electric Light & Power Co., Ltd.—Divi- 
dend of 5 per cent. on the preference shares for the year 
ending April 30th, 1918. £2,500 to reserve. £5,000 to reserve. 
Carrying forward £556. 
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Canadian General Electric Co., Ltd. — The report for the 


— 2 * 


mon stock, and 7 per cent. on preference stock) took $1,014,114, 
leaving a surplus for the year of $342,970. This, with un- 
divided profits from the previous period, $436,097, and reserve, 
$2,000,000, makes a surplus, shown in the balance sheet, cf 
55.778.672. The report states that the growth of the com- 
pany's business continued at а greater rate, and uncompleted 
contracts at the end of the year amounted to over 73 million 
dollars. The gross profit represents an increase of 5595, 700 
upon that of 1919, and the dividends are correspondingly 
larger, being 10 per cent. (including bonus). against 9 per 
cent. It is proposed to capitalise a part of the reserve in the 
form of a stock dividend of 2U per cent. to the holders of 
common stock. 


Egham & Staines Electricity Co., Ltd.—Mr. Samuel 
Spencer (chairman) presided over the annual general meeting 
held оп March 21st. It was announced that tbe accounts 
showed a profit of 44,309. Of this £1,093 was transferred 
to reserve, and after payment of interest on loan capital there 
remained a balance of £1,276 for dividends. The directors 
recommended the pavinent of arrears of dividend on the ö per 
cent. preference shares from the date of incorporation to 
December 3lst, 1912, a dividend of 7j per cent. on the pre- 
ference shares for the last six months of 1920, and of 7j per 
cent. for the year on the ordinary shares, by the allotment of 
ordinary shares. This method of increasing the capitalisation 
of the company was agreed to. 


Paramatta Electric Supply Co., Ltd.—At a meeting of 
shareholders held recently in Paramatta, the chairman, Mr. 
J. Shorter, submitted, on behalf of the directors, a scheme of 
reconstruction 1n order to allow of an increase of the capital 
from £20,000 to £60,000, which has become necessary for 
carrying out certain contracts and various extensions. The 
directors recommend the liquidation of the present company, 
the appointment of Mr. W. E. Cullam as liquidator, and the 
sale, on terms submitted, of the present company to a proposed 
new one. These proposals were unanmnunously adopted.— 
Sydney Evening News. 


Windsor Electrical Installation Co., Ltd.—During 1920 
load equivalent to 3,193 30-W lamps was connected, making 
a total of 70,098. New capital expenditure £1,899. Profit, 
including £696 brought forward. £7,108. Debenture and other 
interest £636, 5 per cent. preference dividend £524, deprecia- 
tion, reserve and renewal fund £2,500, directors’ fees (free of 
tax) £350. Dividend on ordinary shares 34 per cent., less 
tax, £1,574 carried forward. Mr. Н. R. de Salis has retired 
from the directorate. Mr. H. L. Prior, who resigned his 
seat in 1919 on account of ill-health, has consented to rejoin 
the board. 


Bromley (Kent) Electric Light & Power Co., Ltd.-— 
During the year 192) the connections increased from 5,111 to 
5.479 kW. The gross profit was £19,611, against £10,479 in 
1919. After meeting debenture interest, &c.. and adding 
41.445 brought forward, there is a balance of 211.045, out of 
Which a dividend of 6 per cent. 1з to be paid, £1,230 is to Һе 
placed to renewal reserve. £4,000 to general reserve account, 
and £1,314 carried forward. 


Ramsgate & District Electric Supply Co., Ltd.—Profit 
£5,356, as against £4.247 for the previous year. After deduct- 
ing interest on outstanding accounts due to contractors (£1,536) 
and adding £857 bronght forward, the balance is £4,677. 


Dividend 10 per cent.; £2,200 to reserve; £477 carried for- 


ward. 


Llanelly & District Electric Lighting & Traction Co., Ltd. 
—Profit for the vear 1990, including 23.016 brought forward. 
£18,901. Loan and debenture interest absorbed £6,069; £1,162 
has been placed to debenture stock redemption; 42.500 to 
genera] reserve. Dividend 7 ner cent. (less tax) on the ordi- 
nary shares, carrving forward £1.341. 


STOCKS AND SHARES. 


'TvrsDAY EVENING. 


IT would be refreshing were one able to keen out of any 
article dealing with stocks and shares, or industry of апу 
kind. a reference this weck to the position caused by the coal 
stoppage and the threatened other strikes. Mr. Hodges, in а 
sensible letter to the Times last week, complained that there 
Was an appalling amount of publie indifference to the gravitv 
of the situation, but nerhapa he did not grasp the true senti. 
ment of the public. which is simplv that we are all thoroughly 
fed-up with a crisis which appears to have so little gennine 
ground for its development on the part of the miners. Stock 
Exchange and other business is brought to something like т 
standstill, and with industry on every side held up by the 


labour troubles, with unemployment increasing and mutterings 
of further trouble in the air, it is only natural that investors 
should prefer to look on rather than to utilise capital in the 
way of investment. Meanwhile, those who are obliged to part 
with their securities in order to satis y the rapacious tax- 
gatherer, or the more modest cravings of household require- 
ments, find that only by sharp sacrifice сап shares be sold at 
the present time in the great majority of cases. 

However, there is à prospect of an immediate reduction in 
the Bank Rate, and in the labour world, the mere fact of 
things having drifted into such u serious state, argues that as 
they cannot become much worse, so the time for their ameliora- 
tion may be ucarer than we expect. Therefore the Stock 
Exchange is taking a philosophical view of the prevailing situa- 
tion, and Lord Derby’s proposal led to a greatly improved tone 
in the markets. 

Electricity supply shares are keeping up without a tremor. 
Some depreciation bas already occurred amongst gas stocks, 
although the decline has been of no great consequence. Gossip 
has it that the electrical undertakings are well supplied with 
coal, and can carry on without difficulty for some weeks. The 
introduction of Suminer time this year is a relief rather 
than a disability, and the recent dividend announcements from 
the electricity supply companies have been sufficiently good to 


encourage holders to retain shares which pay handsomely at 


the present levels. 

The annual report of the American Telephone & Telegraph 
Company 1s always interesting from the comparison which it 
affords between the United States methods and those of this 
country. The company has a vast capital, considerably over 
1,000 million dollars, and controls telegraph and telephone sys- 
teins in a remarkable manner through the operation of a central 
organisation. in conjunction with which is worked the Western 
Electric Company, a manufacturing subsidiary to the parent 
concern. The dividend for last veur 18 raised from 8 per cent. 
to 9 per cent., and the profits of the company have been multi- 
plied by ten within the last two decades. The American Tele- 
phone and Telegraph Company is taking a close and practical 
interest in wireless telegraphy, nor is the corporation afraid of 
spending money on experimental and research work. We hear 
protests in this country against telephone charges in America, 
but the financial showing made by our official department for 
telephone and telegraph work shows up pitifully against the 
profits made by the American concern. 

The increased telephone rates have come into operation 
during the past week in respect of the services in this coun- 
trv. Rates for trunk calls have increased muterially. This 
is another blow to Stock Exchange business. One reduction 


18 announced. that namely from London to Dublin, but con- 


sidering the state of Ireland at the present time, and the 
volume of orders in stocks and shares which emanates from 
the distressful isle, there is something almost ironical in this 
change in the downward direction. 

Amid no little excitement. Metropolitan Railway Con- 
solidated stock rose from 94 to 26} the other dav, on a rumour 
to the effect that the company was to be completely absorhed 
bv the Underground Electric Railways of London. The 
nossibilitv of this proving true led to a good deal of buving. 
The Underground company. however, denied the rumour. 
with the consequence that Metropolitan Consolidated fell back 
to 223. leaving the stock 14 down on the week. Concurrently 
with the jump in “ Mets..’’ Underground Electric Income 
Bonds rose to 724, from which there was also a sharp reaction 
to 674 on the contradiction just mentioned. The ordinary. 
however, are à up and the 1s. shares are 6d. higher at 2 and 
6s. respectively. Districts keep tolerably steadv, and in cer- 
tain circles of the Stock Exchange there is talk of a possible 
dividend on the stock in 1922. If this should mature. it will 
be the first distribution that District stockholders have re- 
ceived on their ordinary capital for forty vears. Metronolitan 
Electric Tramways 44 per cent. first debenture stock has 
gained 3 points at 60}. 

Changes amongst electricity supply shares are mostlv 
caused bv the marking of various shares ex dividend. 
Brompton’s and St. Tames's have both gone hack to 6 xd, 
which brings fhe vield once more to the round 10 ner cent. on 
the money. Chelseas nay the same rate, and Westminsters 
return 93 per cent., Charing Cross ordinary iust over 10}. 
Preference shares continue to he jn demand. As ilustratine 
the wav in which manev is still on the look-out for sonnd 
investments. it is interesting to notice tho success of the City 
of Auckland 64 per cent. Electrical T'ndertakine Fxtensions 
Toan. Of this, there was half-a-millinn sterling in deben- 
tures offered at par. with the principal and interest uncon- 
ditionally gnaranteed hv the Government of New Zealand. 
The monev was wanted to provide funds for the extension of 
and addition to the present municipal undertaking. and sub- 
iect to existing loans, the new loan is a direct obligation of 
the сіу. The issue was promptly subscribed. snd the lists 
closed in advance of the dav set. It is expected that when 
the market starts in the debentures, there will be a premium 
of about 1 per cent. 

The City of London Electric 8 per cent. preference issue of 
300,000 shares of £1 each, and also 94,050 ordinary shares of 
£1 each, have been underwritten this week. The preference 
will be offered at 20s. and the ordinary at 228. 6d. As the 
Central Electric debenture issue was underwritten à week or 
ко earlier, curiosity waits upon which of the two prospectuses 
will be published first. 
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Cable stocks and shares.show a fair degree of firmness. 
having regard to the conditions of the times. Globe ordinary 
are ; up at 15j. while Westerns have recovered half of their 
5g. dividend and are quoted at 16. Eastern ordinary at 160 
is 4 lower. Магсорі в have been over 2, put reverted to 
388. 9d. Lively interest canvasses the possibilities of the next 
dividend, reference to which was made here last week. A 
rise of 30s. to 22 in Great Northerns makes pleasant 
chronicling in days of depression such as these. Telegraph 
Constructions have eased off to 204. 

Amongst the foreign stocks, British Columbia preference is 
a point lower, and Mexico Tramway Fives have gone back to 
36. On the other hand, Mexican Light and Power Firsts are 
better at 60, although there is no news from Mexico to cause 
movements one way or the other. Para Electrie preference 
drooped to 9s. 

Metropolitan-Vickers preference at 12 have lost 4 of the 
sharp gain they acquired on the satisfactory dividend 
announcement. The ordinary are also a little lower at 188. 9d. 
Siemens receded to s., English Electrics to lls., and Edisons 
marked down to 9s. Henley’s at 1 5/16 and British Insulated 
at 1 9/16 are both ex dividend; the latter shares show recovery 
of the dividend and 1/16 in addition. Rubber shares are 
weak, the price of the raw stuff having gone back to 104d. a 
pound. Owing to the coal strike, Vickers and other arma- 
ment shares have also given way. Upon Lord Derby's pro- 
ров! that the Government should continue the coal control 
or another month. so that full discussion of the situation 
could be entered into by all sides, a part of the previous 
flatness was wiped out in many markets. 


SHARE LIST OF ELEOTRIOAL COMPANIES. / 


Home ErLzormicirTY COMPANIES., 


Dividend Price 
нА April 6, Yiela 
1919. 1920. 1, Rise or fall. p. o. 


N өө e 19 18 6ха — 810 0 0 
[e] Cross өө ee q 8 — 10 6 6 
do. do. do. & Pref, ry) 44 44 aw 8 B 8 
Chelsea. . өө ree oe ee 4 6 brd — 10 0 0 
a АЕТ ee ee ee 18 14 W / xd — 11 16 0 
do. 6 per cent. Pref... 6 6 18/-xd +6d 618 4 
Connty of London : ee 8 8 Vaxd + 10 910 
do. до. 6 percent, Pref, 6 6 &ха — 710 0 
Kensington Ordinary e c£ 7 9 “ха ~ 1018 2 
Electio .. „ 9» 2 1 = 110 0 
do, do. 6perocent.Pref... 6 6 22 — 1018 3 
Me ; ee $ oe ee a a a — 3 is - 
' " cen ‚ Pref, ee i -— 1 
8. James and Pau oe ee 13 19 6 — i . .100 0 
Bouth London si өө e 6 = та — 9 210 
Bouth Metropolitan Prei. 7 1 18% — 81110. 
Westminster Ordinary  » ee 10 10 6% — 015 9 
MEE TELBSSRAPES AND TELEPHONES, 
Angio-Am. Tel. Pre! ud i. 
е * e ee ee — 1 9 8 
do. Del. ee ee 88/6 i 15 — i 9 8 6 
Chile Telephone 8 = 6 6 8 
Ouba Bub. Ord. ‘ee ee ee q 1 — 10 18 4 
Bastern Extension... о co 10 10 16 — i 650 
Bastern Tel. Ord. .. T eo 8 10 160 + à 6 5 0 
Globe Tel. and T. Ora. 8 10 it — 1 6 6 0 
do. do. Pref оо „ ô 8 9 - 618 4 
Great Northern Tel. 22 22. 31 +14 10 0 0 
Indo-European . ee о өө 18 | 10 - 668 
Marconi oe TIT „ 28 95 M 11 - A == 
Oriental Telephone Ord. oe oe 10 13 a, =w Í»9 7 
United В. Plate Tel. e oc B 8 ‚ 6% - „6 10 8 
West India and Panama ee T far 15 КЕЕ Nil 
Western Telegraph.. о „ 10 | ха +3 *6 6 0 
| Номи Ras, l 
j : 1919 1990 
Central London Ord. Assented .. — 4 . 4 44) +1 9 0 0 
Metropolitan. Та ee oo, u 1} 324 +14 6 18 4 
до, District T ee Nil ‚14 — Nil 
underground Electrio Ordinary Nil Nill 2 + + Nil 
; do. . do. "А" ee Nil Nu 6. +td . Nil 
do. ‚ . do. Income , .$ . 8 O74 —6. $16 0 
Fonmiax Твлив, &0. 
1918 1919 | 
Anglo-Art. Trams, First Pref. .. Nil 5 MEM 109 6 
do. do. 2nd Pref. .. Nil N - Nil 
do. do. 6 % Ded. 6 6 б — 8 8 
Bras! 1 Tractions <i . Nil Nil — Nil 
British Columbia Elec. Rly. Pice. b 6 65 == 9 110 
do. do. Preferred 6 64 — e8 14 0 
do. do. Deferred Ni B 61 == *11 17 6 
do. do. Deb. ar h 4 6 - 710 8 
Mexico Trams 6 per cent. Bonds. N il 86 - Nil 
о, 6 per cent. Bonds., Nil Nil ul == Nil 
Mexican Light Common .. Nil ‘Nil 1 == Nil 
do. Pref. ee „ Nil Nil 18 — Nil 
do. . let Bonds „ Nil Nil 60 +1 Nil 
” à | MANUFACTURING COMPANIES, | 
Baboock & Wilcox .. eo > 15 15 23 — ‚6 6 4 
British Aluminium Ога. s» ee 10 10 17/6 — 118 6 
British Insulated Ord, ee өө 124 15 1,4xd * à 919 0 
Oellenders  .. ile "ә ee 95 15 14 — 10 ls 3 
ot 64 Pref. oe ee ee 6b 6a 17/0 — 78 7 
Crompton Ord. ee С өө ee 10 10 18,9 — 14 11 0 
Edison-ówen E 28 ee 10 10 10, = — 
do. до. Bpercent. Deb, .. б b 30 = 1 910 
Electrico Construction oe ee 10 10 15/9 — 12 14 0 
English Electric ee э ee — ‘ 8 ITE - 6а. 14 11 0 
Do, Pref, Vs w 6 18/-xd == 9 4 8 
Gen. Eleo. Pref. oe oe oe 63 64 18,6 — 70 6 
do. Ord. ec ee x) 10 10 14 == à *8 18 0 
Henley .. oe ee ee eo 95 16 ' {ха = 11 8 6 
do. 4 Pret.. oe oe ee 4 44 Е — 6 18 6 
India-Rubber. . oe eo oe 10 10 == — 
Mot.-Vickers Pref, o ee ee = 8 14 = à 2 10 
Biemens Ord... өе өө oe 10 10 1 — *9 16 2 
Telegraph Oon. ө» өө oe 10 90 $201 -1 *6 18 8 


e Dividends paid free of Income Tax. 


MARKET QUOTATIONS. 


Ir ghould be remembered, in making use of. the figures appearing 
in the following list, that in some cases the prices are only geners’, 
and they may vary according to quantities and other ciroumstanoe . 


Tuesday, April 5th. . 


CHEMICALS, &о. | Prios.. Ine. or 
a Acid, Oxaliöo o Ib. 10d. М. ine, 
а Ammoniac Sal ec ооо 7 без ton 475 . ooo 
а Ammonia, Muriate (large crystal) 1 466 КИ 
а Bisuiphide of Carbon - — " "S — 
а Во 9 өөө eee өзө eec oe £84 eee 
a Copper Sulphate... 2 au LI 
а Potash, Chlorate we per lb Sid. V 
a $ Perchlorate m eec 9,9 Aud. set 
[ | 8 eliac I HII ooo eee [Lad per ewt. ан 108 108. dec. 
a Sulphate of Magnesia „. por ton 816 bs 
a Sulphur, Sublimed Flowers  .. " 830 EE 
а oe ump ect eee voe LJ 418 os 
а Boda, Chlorate Le. Cue ө DOF rool a Ж 
а U 8 oe vee ое per is eee 
а воал Bichroma casks per lb. M. wes 
Babbitt’s Metal Ingots .. , per ton 406 to 900 ni 
: Brass (rolled meta: T to 1j" basis) per lb. 113d. 4d. deo. 
6 1] Tubes (solid drawn)... өөө oo 1/1} to иЗ ane 
e [1] Wire, basis " PT P e$ 3 1а. id. dos. 
є Copper Tubes (solid drawn)  .. ” a РА 
e 50 Bars (beat selected) eee ton ‘8 1 22 ino. 
e н Bheet ... eoe Ses ee — | | 8119 £a ino. 
e e Rod ө» m £116 å. inc. 
d „ (Blectrolytic) Bars ose " 413 10s. 60s, inc. 
d n is Bheets „2 5 8148 £1 inc 
d a " Wire Rods. » 489 10s. ` 508. 100 
[T] " H.O. Wire.. per lb. иа id. inc 
Bbonite Rod mJ e ese soe " ыб А еее 
[1] Bheet Im ecc ove 97 &/- осе 
п German Silver Wire d. “ees n 3/9 I 
k Gutta-percha, fine „ 14% to 16} m 
А lndia-rubber, Рага fine өөө eee [1] 1044. l4. dec. 
{ Iron Pig (Cleveland Warrants) . per ton Nom. "E 
99 Wire, galv. No. 8, P.O. qual. » £45 vee 
g Lead, English Pig oes өзө ose v £31 108. 96e. ino. 
g Meroury ., see soo ove, = Per bot. 419 10:0 £13 15] „ 
e Mica (in original cases) small .. per lb. 4d. to 4/ m 
€ n ^" [1] medium [I] [1] "me ie eee 
6 3 17 n large rT) зо / ^" 
р Phosphor Bronse, plain castings " 14 vo ы бег 
p п [T] rolied bars апа rods н 9/1 ю eee 
р n „ rolled strip & sheet " v0 
d Biliolum Bronse Wire. . per ib. 1/4 
ғ Steel, Magnet, in bars „ ww. 9 
m Tin, Blook (Engush) = . per on 40 to £151 £8 deo. 
п Wire, Nos. 1 ю16 ... ber lb. 4j- е 
p White Andi riotion Metals =, Fer tan #78 to 2800 = 
i a —_—_—_— 
" ios Quotations supplied by 
a 9. Boor . dames & “array gi 
в Thos. Bolton 4 Sons, Ltd. Bad ward ё Uo. 
Frederick Smith & Oo. i Boiling ё Lowe. 
e F. Wiggins & sons. | Rionard Johnson & Nephew, Las 
f India- Rubber, Gutta-Percha and п P. Ormiston & Bons. 
Telegraph Works Oo., Lid. р | 
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Synchronised d.c. Motors.—The Electrical World describes 
how d.c. motors employed in a paper mill are made to 
operate at the sume relative speeds under varying loads by 
coupling them with smaller synchronous motors connec 
in parallel. When the speed of a direct-current motor tends 
to drop the synchronous motor holds it up. This drive con- 
sists of one unit fur each section of the paper machine. Ea 
unit consists of а d.c. motor and a synchronous motor of about 
20 per cent. of the rating of the d.c. motor, the synchronous 
motor being coupled with the d.c. motor through а reduction 
gear and а belt running on a pair of slightly tapered cones, 
which permit of a total range in speed of 12 per cent. Tbe 
inotors and cones are mounted on a common base and directly 
connected to one section of the paper machine. All of these 
synchronous motors are connected to & common bus nof tied 
to any other line. They are excited from an exciter bus. 

d.c. motors are all started from one central remote-control 
panel. The synchronous motors аге started at the same time 
bv the belts and gears. Since they are all connected to the 
same bus they will start and run in synchronism. | | 

Under actual operation any change in {һе load on а parti- 
cular section caused by changing the weights or otherwise alter. 
ing conditions will be absorbed by the synchronous machine. 
the load increases, the machine will act as 8 motor on that 
particular section and draw its power from the remaining 
synchronous machines, which will immediately act as gene 
rators and distribute the load over the entire drive. If the 
load decreases, the synchronous machine will act ав а generator 
and supply power to the remaining synchronous machines. 
which then act as motors. Any change in load оп any section 
is therefore distributed over the whole motor equipment, 8D | 
may change the speed of the paper machine 88 8 whole bu 
cannot cause any change in the relative speeds of the various 
sections. TNCS 

So long ав any synchronous machine operates within ! 
rating either as a motor or as a generator it will not be rd 
загу to make any adjustments, but if the indicating W8 
meter in the synchronous machine circuit shows too PET 
power it may be easily brought back to zero by turning 
rheostat in the direct-current motor field: ö 
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THE LABOUR SITUATION AS IT AFFECTS THE ELECTRICITY SUPPLY INDUSTRY. 


By T. W. COLE (Joint Secretary, Home Counties Industrial Council). 
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(Continued from p. 126.) 


IN the previous article I referred to the increasingly 
coherent organisation of the trade unions and the ten- 
dency towards industrial unionism, meaning by this 
term the case where one union covers the whole of an 
industry as contrasted with the case now usual where 
a dozen or so craft unions each have members in the 
same industry. I claimed that this had a sociological 
as well as an industrial significance. This brings us to 
the next consideration, namely, the definite political 
programmes which seek to realise themselves in and 
through industry. Broadly, these various programmes 
are covered by the one general term '' socialisin.’’? This 
term is used to cover a wide variety of political schemes, 
ranging from a diluted kind of Government control up 
to complete State ownership of everything and State 
direction of pretty well the whole of life, and it includes 
à number of intermediate hybrid kinds evolved more 
or less as by-products. ‘The typical forms may be classed 
as State Socialism, Guild Socialism, Syndicalism, and 
Anarchism. There is practically only one of these forms 
that immediately concerns the electricity supply in- 
dustry, and that is Guild Socialisin ; but it may be well, 
for clearness, to define roughly the tendencies of the 
whole four. 

State Socialism is the original and classic form of 
socialism wherein tlie State“ itself functions as а 
fairy godmother, owning everything for the common 
good, and ministering to everyone’s needs as they sever- 
ally require or deserve or earn (according to the par- 
ticular scheme under consideration at the moment). 
The experience of the war exercised a profoundly modi- 
fying influence on State Socialism. This State? 
ordering of life, even in the limited manner which ob- 
tained during the war, disposed of any fairy god- 
mother ” illusion. The workman found that to change 
the capitalist employer for the State employer was of 
very doubtful benefit. Hence, through this and other 
prior influences, a most material modification crept 
into the schemes, and at length Guild Socialism emerged 
fully fledged. In this form of socialism there is still 
State ownership of “ capital,“ and all that ‘‘ capital "' 
stands for or involves, but each industry is managed, 
run, controlled, and all else, by the workers. This same 
dislike of an autocratic State, however, had пише years 
before also found expression among “socialists? in 
the evolving of syudicalism. In this variety of socialism 
the workers both own the capital and manage and run 
the whole show—the ‘‘ State“ being consigned to limbo 
so far аз industry is concerned as frankly - ‘as was the 
capitalist. Guild Socialism is, therefore, as it were, a 
bybrid or half-way house between State Socialism and 
svndicalism. Anarchism, the last of the well-defined 
forms, is too theoretical a system to warrant considera- 
tion, and by its nature too incolierent ever to become a 
social force—its final logical expression being, as the 
term most fitly explains, nihilism. 

Now trade unionis, as such, as a whole, is very far 
indeed from being wedded to any form of socialisin. 
At most it only coquettes with it; it may flirt, indeed, 
with it to the extent perhaps of almost compromising 
itself, but it still remains well outside the permanent 
partnership. of a marital union. In a word, trade 
unions fight shy somewhat of the State " in any of its 
manifestations, appreciating dimly that when once even 
A socialistic state became all- powerful, the trade unions 
would manifestly tend to become very ‘small beer” 
indeed. Of course, in a general and vague sort of way, 
the trade unionists often indulge in phrase-mongering 
wherein the ** State" is set off as an alternative to the 
iniquitous capitalist, but by this they bv no means 
intend to commit themselves to all the implications of 
State Socialism. Coming to the other two forms, Syn- 
dicialism has no hold, in so far as directing any policy 
is concerned, and is indubitably a dwindling factor, 


while anarchismu is altogether outside the field of prac- 
tical politics. Moreover, these three forms of socialism 
do not touch industry directly, but aim at altering the 
political machinery of the country, that is, they work 
from the top, not from the bottom, through industry. 
But when we come to Guild Socialism, this works 
through industry, and we have here a force whose in- 
eidence on trade unionism may possibly, in time, be 
very considerable indeed, and which is particularly in- 
teresting in connection with the ambitions of the Elec- 
trical Trades Union. 

Guild Socialism frankly leaves the political machinery 
almost alone, and sets out to revolutionise society in 
and through industry. In other words, it seeks to 
realise its social scheme by means of trade unions. The 
furtherance of Guild Socialism, indeed, depends en- 
tirely, so far as one can see, upon the capture of the 
trade unions. But for the purposes of Guild Socialism 
the unions must be reorganised as industrial unions. 
Now since industrial unions are obviously more power- 
ful than craft unions, this initial part of the pro- 
gramme of Guild Socialism is much in harmony with 
the immediate ambitions of the leading or dominant 
trade unions, and organisation of the union on an in- 
dustrial basis is, as we have mentioned, the declared 
policy of the E. T. U. This reorganised machinery opens 
the way for the next step that Guild Socialism urges, 
viz, © encroaching control ’’ by the employés in the 
several industries, Which again is a proposal en- 
tirely in accord with the trade union programme. 
I do not mean, of course, for an instant that 
the Electrical Trades Union or any other union has 
consciously formulated its policy on the lines of Guild 
Socialism—far from it. I dare sav many even of its 
leaders know little of it, and care less. The union is 
merely developing itself in its own interests as а trade 
union, in fact doing what anyone with brains would 
do in its place who wanted to make his union “ Cock 
of the walk "! But, none the less, the coincidence with 
the programme of Guild Socialism is worth considering. 
Another feature I might mention in this connection is 
the insistence that Guild Socialists place on the neces- 
sitv of not only the workmen, but the technical, clerical, 
and supervisory grades being included in the ** workers’ 
union." Here again the recent emergency of the 
Electrical. Power Engineers’ Association as a solid re- 
presentative union covering the upper tec hnical staff 
» of special significance, especially in view o: its 

‘understanding " for purposes of offence and defence 
with the other unions. In a word, there is already in 
the electricity supply industry very nearly a complete 
organisation of the workers’ side, TE 1s, one fraginent 
of the Guild Socialist's dream. АП this, however. has 
happened,“ but not designedly. 

The obvious retort to the foregoing is: If it is only 
an accidental coincidence, what does it matter? This 
brings us to the fact that all theoretical ideas sooner. 
or later, unless inhibited, work themselves out in prac- 
tice. Now the present state of unionism in the elec- 
tricity supply industry is indisputably fertile ground, 
unless my previous contentions are wrong, for the 
seeds of Guild Socialism. It will be urged, perhaps, that 
it is a far cry before we could get to any possible even 
remote approximation of Guild Socialism. D agree: but 
there are in the dogmas of Guild Socialism certain lines 
of thought which are immediately of concern to in- 
dustry. It must be realised that this form of socialixin 
is diametrically opposed to Fabianism (that is, a work- 
ing out of ideas by gradually transforming existing 
institutions, and so on). It is frankly revolutionary. 
I do not mean this as abuse, but as deseribing the 
Uncompromising attitude which is a part of its faith. 
One tenet that тиштейин еу concerns the industry is 
the one dogmatising that the interests of the workers 
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are utterly and for ever irreconcilable with capitalistic 
industry--that anything which tends to establish peace 
and working agreement between the two is indefensibly 
bad, or worse than uselessly postponing that revolution 
in industry for which every worker should fight to the 
utmost. Guild Socialism preaches that it is the duty of 
every worker to widen in every way the breach between 
capital employer and employé, with the idea of making 
industry under the present capitalistic system unwork- 
able. Here, then, is an issue which is obviously of vital 
concern from an industrial point of view. Guild 
Socialism indeed frankly makes every works an arena 
wherein its ideas are to be worked out in this fashion, 
and its evervday programme is to foment discord until 
all continuance of industry as at present constructed 
is impossible. The moral of all this is that it is of im- 
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mediate concern to the electricity supply industry 
whether or no the unionism related to the industry 
adopts Guild Socialism as its ideal social theory. 

The foregoing indicates, therefore, the way in which 
definite political movements seek to realise themselves 
through industry, and how susceptible is the electricity 
supply industry to such movements, owing to its very 
special circumstances. 

Of the points remaining for consideration, the chief 
is the incidence of the Whitley Councils as now operat- 
ing in the industry, and finally, of course, there is the 
important question whether it is possible to come to 
any determination of policy in view of the important 
part which, as a key industry, electricity supply plays 
in the industrial organisation of the country. 

(To be continued.) 
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ITALY OVERCOMING ITS DIFFICULTIES. 


'TuoucH Italy does not at present constitute an impor- 
tunt British market for electrical and allied material, 
there is much to interest the electrical manufacturer in 
the trend of affairs in that country since the war. 
Labour problems have arisen, more diflicult than those 
which have been faced in this country, and still await 
a satisfactory solution, although much progress has 
been made towards a settlement, The high price of 
coal has diverted attention more keenly tuan ever to 
the generation of electricity from water power, great 
sources of which abound in Italy. ‘They are being 
utilised on a considerable and a growing scale, but on 
the most hopeful estimate many years must elapse before 
their development can produce anything like a. revolu- 
tion in the industrial position of the country. These 
and other matters are dealt with in the report by the 
Commercial Counsellor and Commercial Secretary to 
Н.М. Embassy, Rome, which has just been issued by 
the Department of Overseas Trade (price 1s.). 

The economic importance to Italy of its 
railway electrification schemes has often 
been explained, wud our readers have been 

made aware of the details of the pro- 
gramme. While little progress has been made in actual 
construction during the past twelve months, an Important 
step has been taken by placing the project in the hands ot a 
special department of the State railways administration, con- 
stituted for the purpose. Ihis department has issued plans 
for the electrification of 4,500 kilometres, in the proportion 
of 61 per cent. by the State railways and 39 per cent. by 
private undertakings. Decisions have. been taken as to the 
system to be adopted, and a beginning has been made with 
the work. | | | 

As to the material required for the execution of this pro- 
gramine, the report does not conuat Itself to апу statement 
regarding the goods that can be supplied. by home manu- 
facturers and those which will be needed. from abroad. The 
dominant factor at the moment in Italian foreign trade 18 the 


Railway 
Electrification. 


rate of exchange, and therefore the British commercial repre- 
sentatives justifiably excuse themselves from any analysis of 


the market requirements and of the methods of business best 
adapted to it, since the question is not what the country would 


like to buy, but what it can afford to buy. In a recent report 
from Turin the Consul states that little trade is being done 
in British machinery, machine tools. and accessories, owing 
to the excessively high prices quoted, and that even M the 


exchange. were normal, the cost of British articles would 
preclude any important business. 


able to export. 


Foreign sellers. are demanding more stringent conditions 
with regard to payment, and cases are reported where cash 
against documents is asked for in place of the 30 and 00 days? 
credit Which was formerly allowed, and where exporters are 
even refusing. to make consignments on any terns at all. 
айап buyers аге protesting against the new conditions on 
the ground. that they are not justified. by the circumstances, 
and in some cases have refused to place orders 1n consequence. 
The action. of. the sellers is due in part to the distrust engen- 
dered by the recent industrial disturbances. Ах а general 
rule it may be said that greater care 15 required in selecting 
risks than at a tine when conditions are normal, but that 
if thus is exercised, trading with Italy is not more ditheult 
than before the war. fu this connection. reference шау be 


Theoretically, the effect 
of the exchange on Italian import trade should be counter- 
balanced by the advantage to her export trade, of being able 
to sell at a low price in foreign currency, but in practice. this 
is nullified by the comparatively small amount which she is 


made to the work of the British Chamber of Commerce in 
italy, which, through its extensive local connections, has 
ireyuently been ш a position to render Valuable assistance to 
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Briush traders. The most important American commo- 


American and diues which during the period under review 


German had been competing witn Pritish pro- 
Competition. ducts were, alter coal, metals and metal 
products, machinery, and scientific Instru- 

ments. Germany, which formerly came first among the 


countries With which Italy traded, at present occupies sixth 
place, with a volume ot trade which is one-sixth that of the 
United States, aud one-quarter that of Great Britain. Her 
principal nnports from lily during the first eight months of 
1920 were hemp. silk (raw thrown), and citrous fruits, and 
her principal exports machinery, iron and steel, dyes, and 
small hara ware goods with which the shops are filied. Articles 
have appeared in the Italian commercial Press commenting 
very severely on the post-war German methods of business 
and on their disregard of their obligations, as shown 1n Cases 
of refusal to deliver at the stipulated price. At the ваше 
time, it would appear that they are making rapid progress 10 
regaining their position on the Italian market. lhe value 
of the machinery which Germany supplied to Italy in the 
urst half of 1920 was equal to that which came from America 
and nearly three times as great as that coming from the 


United Kingdom. 
8 The co-operative movement in Italy соп- 


tinues to extend, and is receiving achive 
support from the Government, ш accord- 
ance with the view, more than once en- 
dorsed by Parliament, that co-operation appears to be tbe 
most efticient instrument for promoting production, checking 
speculation, and establishing satisfactory relations between 
capital and labour. | 

The application of the co-operative principle to large in. 
dustrial enterprises is. however, still at the expermmenta 
stage. As has happened elsewhere, it 1s condemned b) 
the extreme socialists оп the ground that it is only another 
method of putting profits into the pockets of the capitalists. 
Even more, open-minded observers are doubtful of its suit- 
ability, at the present moment, in the ease of undertakings 
which require а vast amount of capital and a widespread 
commercial organisation, both for the purchase of the raw 
materials and for the marketing of the products. Still. the 
experiment is being made, the most notable instance being 
the Italian Metallurgical Co., which owns 16 workshops, In- 
cluding foundries, arsenals, and engineering works, and which 
is fitting out ships, turning out raliway material, and carrying 
on Works costing tens of inillions of lire. 


Co-operative 
Movement. 


Exhaustion, disor ganisation, and im- 
Future poverishment are disasters which п ЫШ 
Prospects. has brought on almost all the compa n 


nations, and on Italy in a special a 
because she was at the outset less well equipped to hear the 
strain. But the chief obstacle to her recovery 18 labour un- 
гем. . 

A special danger arises from the fact that the labour ш 
ment ip Italy is in the hands of the Communists. ‘There zh 
indications, however, that the constitutional parties, 9 8 
which the remedy hes and which have hitherto been apathetic, 
are beginning to organise themselves for resistance. эйе 

If to the settlement of the labour question сап be added ve 
eflicient administration of the carefully considered e 
programme which has been framed to meet the p 
the future will be clear. Before the war the economic pos N 
of ltalv was sound and her credit stood high. Нег oue 
resources and advantages, with perhaps the exception D i 
labour, are still what they used to he. Weakened ран 
she is by the efforts which she has made, there is ne ге 
why she should not regain the position whieh 
occupied, 


she formerly 
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COST OF ELECTRICAL RESISTANCE 
WELDING. 


Bv L. E. WILSON. 


(Abstract of paper read before the LIVERPOOL SUB-CENTRE of 
the NORTH-WESTERN CENTRE of the INSTITUTION OF ELECTRICAL 
ENGINEERS.) 


Tue installation of electric welding machines has been regarded 
generally from the point of view that they are machines for 
special purposes only, and that there must be sufficient work of 
a specific nature to keep them more or less fully employed. In 
the majority of cases, in addition to the standard or repetition 
work for which they were primarily intended, welders may be 
used for jobbing work with considerable advantage and 
economy. This is apparent to users of electric welders, but to 
those who have the matter under consideration it is a point 
which should bear greater influence on their final decision. 
There are cases where this does not apply, but they are in the 
minority. — 

There is every reason why welders should not be looked 
upon as machines for special purposes only, but as machines to 
be installed in & similar manner to lathes, drilling machines, 
&c., upon which definite operations within the scope of the 
machines may be carried out, and it would be to the advan- 
tage of all engineering works to instal a butt and spot welder 
as part of their general equipment. The earning power of an 
electric welder is very much higher than that of the usual 
machine tools; the period in which the profit earned equalled 


the capital expended in special cases has been from 3 to 16 
weeks, but when welders are engaged for general purposes the 
period will be much longer. 

Seam welders are not so universal in their application, and 
are usually installed for special purposes only, although great 
improvements have recently been made, which will increase 
their sphere of application considerably. It is only recently 
that seam welders have been made which will weld steel sheets 
without their having to be cleaned to remove the scale, al- 
though without cleaning the speed of welding is reduced. 
Against this is the saving effected by the material not having 
to be pickled which, under the best conditions, is not а plea- 
sant process and has to be carried out within а few hours 
previous to the welding operation. 

Where resistance welding can be applied, the cost of manu- 
facturing is reduced considerably, which will subsequently lead 
to moditications in designs so that as much work as possible 
will be done on the welders with a corresponding reduction in 
the cost of the article produced; this results in а greater 
demand, and although there may not be sufficient work to keep 
the welders in operation the full number of working hours, to 
commence with, the periods when the welders are not in 
use wil be reduced automatically. Generally speaking, the 
larger the size of welder installed, the greater the return on 
the capital invested. This will be apparent when it 18 re- 
membered that the actual time required to make a weld varies 
from a fraction of a second up to, say, one minute for a section 
of 9 sq. in. Sections of 3 sq. in. have been welded in 5 seconds, 
and the total time required to place the article on the welder, 
carry out the operation, weld, unclamp and remove from 
the machine is 15 seconds. The fastest time for making a 
similar weld in a blacksmith’s fire was six minutes; this was 
upon a plain rectangular section, but for other sections, 
whereas the time for electric welding is practically the same, 
blacksmith’s welds take much longer. In one particular case 
30 minutes was required to make one weld with highly skilled 
labour against six minutes for the same section with semi- 
skilled labour in the case of the electric welder. The cost of 
making welds of large area on electric welders is about 10 per 
cent. of that of fire-made welds. 

If one examines closely the number of jobs which at the pre- 
sent time are done in a general engineering shop which could 
be carried out on electric welders at a fraction of the present 
cost, it will be seen that such machines are necessities and 
not luxuries. For instance, in one case special joints in tubes 
cost 19s. 8d. to make mechanically against 10d. electrically, 
and no maintenance required. Other general jobs are ће weld- 
ing of bolt heads on to stock bar, building up forgings, repair- 
Ing broken shafts of various descriptions, and other jobs 
peculiar to any particular work. Say a butt welder were in- 
stalled at à total cost of #500, after jobs which cost roughly 
£600 by the usual method have been welded the welder will 
have paid for itself. A standard spot welder was installed for 
general work including fixing of stiffening bars on to 
moulds. It was imperative that there should not be any 
projections on the inside of the mould; this would have neces- 
stated the use of countersunk headed rivets and screws, 
whereas by welding the strips on, no special precautions had 
to be taken. The cost of the welder, including fixing, was 
approximately £170, and the reduction in labour cost alone 
was more than 50) per cent. in addition to the saving in rivets. 

‘here were no cases of failure due to poor welding. In addi- 
tion to the reduction in cost of production, there is another 


fitted with swages and a trimming box. 
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important point to remember, that is, the output from a given 

space 18 increased. 

One of the largest installations of heavy butt welders is 
engaged on the welding of foundation bands for solid tires. 
This proposition was an ideal one from a welding point of 
view, and one which lent itself to systematic organisation. 
The stock is sheared to a standard length and rolled to the 
required diameter, the ends of the band being left flat. This is 
of great advantage, as it facilitates clamping in the welder, 
and does not necessitate the provision of special blocks for 
different diameters of bands. The rolling scale 18 removed 
from the ends of the material for a few inches to ensure a 
good contact between the lower blocks and the band. The 
question whether it is necessary to clean the material on 
any job resolves itself into whether the cost of such cleaning 
18 lower than the cost of the renewal of contact blocks; in 

this case it is more economical to clean the ends of the stock. 
The bands are fed into the machine from one side, placed in 
position on the lower blocks, the clumps closed, and the ends 
brought slowly together by means of the hydraulic rams; as 
the ends come in contact the metal is burnt away until there 
is contact the full width of the section. When this bas taken 
place, further pressure is applied, the material on either side 
of the joint heats up rapidly, and then when the correct 
temperature has been reached, the valve controlling the 
hydraulic ram is opened and the full pressure applied to the 
material, and the weld is upset. Then the clamps are opened. 
the slide returns to the first position, and the band is removed 
from the welder, the superfluous metal being sheared off imme- 
diately, and later the joint is ground. All bands are then 
placed on a machine and elongated to the correct size, which 
incidentally tests the weld. As an experiment a 36-in. dia- 
meter band was stretched, and the increase in. circumference 
without fracturing was 13 inches. 

The average speed of welding 1.000 bands was 40 bands per 
hour. For a short period 19 bands were welded in 15 minutes. 
The actual time taken to weld the bands was very small. 

The results of tests taken on 20,847 bands showed that 0.28 
per cent. were slightly cracked and 0.187 per cent. broken. 

Of the broken bands, 17 were directly due to defective mate- 
rial; the actual percentage of broken welds was, therefore, 
equal to .11 per cent. In addition to the elongation test, one 
per cent. of all bands manufactured is subjected to a shock 
test; a 60-lb. weight is arranged to fall 18 in. at the rate of 

45 strokes per minute for 10 hours. There have not, however, 

been any failures under this test. Welded bands picked out 

indiscriminately are submitted to the National Physical 
поо for test, and the following is the result of one of 
them :— 

The microscopic examination shows that the sample of 
weld submitted is of excellent quality. It is quite sound and 
free from any appreciable quantity of oxide or other inclu- 
sion. It is one of the best examples of welding of this kind 
which has yet been examined in this laboratory.“ | 

The actual cost of labour (one operator and one assistant) 
works out at 1.75 pence per band, and taking electricity at 1d. 
per unit, the approximate cost for energy per weld of 2.75 
sq. in. section equals 0.34., or a total of 2.05 pence per band, 
which is many times lower than the cost of ordinary smith's 
welding. The cost of removing the upset is more than the 
cost of the weld; the actual cost for labour for trimming and 
grinding being 24d. per band. 

There is another item on all welders to which great con- 
sideration must be given, that is, the type of contact block to 
be used. The life of the blocks on band welders is from 
40,000 to 50,000 welds, and the surfaces required re-machining 
every 4,000 welds. This life may seem rather short, but an 
exceedingly heavy clamping pressure must be used to ensure 
that there will not be any slipping when the weld is upset. 
Copper is the best material for making these blocks, as far as 
electrical properties are concerned, but mechanically it is not 
n and this accounts for the comparatively short life of the 

ocks. 

In the case of the welds made when building up forgings 
or a piece which can be machined easily afterwards, the upset 
is not of such importance, but when its removal is ditlicult 
it must be considered carefully; also it 18 sometimes necessary 
for a weld to be produced so that there is no increase in the 
size of the finished material. In this case the welders are 

Welders for 
making chain and welding wire preparatory to drawing 

through dies are the chief machines with this attachment. 

One of the necessary evils attached to butt welding is the 
removal of the surplus metal after the weld is made. When 
the minimum current at which it is possible to make a weld 
is used, there is considerably more swelling at the weld than 
with a higher current. This is due to the fact that with the 
lower current the operation takes longer, and the heat spreads 
along the metal bemg welded, consequently when the up- 
setting pressure is applied, there is a certain increase in 
area. whereas with a higher current the metal is heated much 
quicker, and consequently the heat does not spread along the 
bar, and the increase made is confined to a shorter length, 
the time required to make а weld varying with the square of 
the current. 

This question of the form of upset is a serious one, and must 
be considered with every butt welding proposition, as it is 
sometimes more economical to use a higher welding current 
for a given section, as by so doing the upset of the weld is 
much easier to remove than if a lower current were used. 
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THE LONG-DISTANCE TELEPHONE SYSTEM 
OF THE UNITED KINGDOM. 


Juscuss1oN IN LONDON. 

Dr. J. А. FLEMING, in opening the discussion at the Institu- 
tion of Electrical. Engineers on Sir W. Noble's paper, which 
was abstracted in our last issue, said that it would not 
have been possible to apply thermionic valves to tele- 
phonic purposes if they had not been developed in con- 
nection With wireless telegraphy beforehand. He exhibited a 
number of valves ot historic interest, and after pointing out 
how they differed in construction, said that the author had 
not mentioned the results obtained over the Chicago-Los 
Angeles line, which were entirely due to the use of valves. 
He also missed any reterence to oxide-coated valve filaments 
in the paper, and he asked the author whether the P.O. had 
made any investigations in connection therewith or with 
helium-filled valves; the latter had been largely used during 
the war period. Dr. Fleming mentioned that recently a tele- 
phone conversation had taken place between two ships, one 
being in the Pacitie and the other in the Atlantic Ocean, the 
message having been relayed by means of valves and trans- 
mitted partly by wireless. and partly overland across the 
American continent. 

Mr. A. J. Situss, after referring to the success of the Liver- 
pool-London cable mentioned in the paper, said that the results 
showed that the Post Office authorities were not asleep; the 
achievements of their engineers had been great, but they were 
not appreciated because it was not sufficiently realised what 
they had done. Their work was not known generally. 

Mr. A. Jones, of the Western Electric Co., New York, brietly 
referred to transmission problems, and explained that the test- 
ing equipment of the American Dell system had been stan- 
dardised to a high degree. He had thrown on the screen а 
lantern slide showing the transmission gain frequency of a 
two-wire repeater set, and explained that they now possessed 
apparatus by the use of Which they could determine those 
curves in commercial service in less than an hour. Ile was: 
of the opinion that in the near future they would be operating 
in the U.S.A. trunk telephone circuits of a length of 1,000 
males, 

Mr. J. E. KINGSBURY read extracts from a memorandum 
dated 1905, which was issued on the occasion of the Inaugura- 
tion of a certain new telephone line. Attached to the memo- 
randum was a map similar to that in the author's paper, but 
the significant. point was that the 1905 шар did not show a 
single piece of underground cable; a comparison with lig. 10 
would indicate the enormous development that had taken 
place. After pointing out the advantages obtained from the 
use of underground cable, the speaker recalled that the first 
standard cable could only be used over a distance of 30 miles, 
say, between London and Croydon, whereas modern cable with 
attachinents could easily be used between, вау, London and 
Rome, another indication of the advance that had been made. 
Whe thermionic valve was a marvellous plece of apparatus, 
and it would lead to very great results being achieved. 

Mr. ERICSSON referred to line characteristics and their effect 
on repeater operation, and thought it was unfortunate that 
70-Ib. cable had been chosen to produce the curves shown in 
fig. 4 because the results might be misleading. — Tle showed 
lantern slides Hlustrating frequency /impedanece curves for 
loaded Ab. per mile cable, and explained how the good 
differed from the bad curves, 
| Mr. F. GILL, former chief engineer to the National Telephone 

Co., showed slides which clearly indicated the effect of loading 
and of repeaters on the total Weight of copper that was re- 
quired in the case of both overhead wire and underground 
cable. Other slides showed the carrier circuits and terminal 
boards used on tlie New York-Chicago line. 
_ Another speaker, in referring to the dithculties encountered 
in designing the testing transformers, thought that the tele- 
phone repeater transformer and valve could be made a very 
much better piece of apparatus if it were considered as а 
whole. In connection with valve design, when studying 
characteristic curves, they should beware of curves which only 
рахе part and not the whole Могу. Different characteristics 
Were required. according to the conditions under whieh the 
valve was called upon to work. For telephone purposes. the 
valve was put to very refined use, and it should. be remem 
bered that in that case it was not adjustable and under eon- 
stant skilled attention as was the case when it was used in a 
Witeless telegraph station, 


Sir W. NOBLE, In brietly replying to the questions asked dur. 
m the discussion, ssid that many experiments. had Peen 


carried out by the PO. in connection with valves, but he had 
not referred fully. to. the subject. because other authors had 
done so already: his object was to describe: the long-distance 


telephone system of the United Kingdom, uot the valves used. 
S 


Discussion ат EDINKERGH. 
ON. March ath, Mr. J. E, Savers, chairman of the Centre 
presiding, Sir W. Noble's Paper was read and discussed at 
T. intra by the Кеотизн CENTRE af the ISTU TUN. = 
Ме. H. Waring оно that to an old telegraph engineer 
the paper. was of peculiar. interest, The early. troubles With 
short lengths of air spaced cables, due to lightuing, were à real 


dithculty at the time, but some of them were due to workmen 
following the practice which had obtained when gutta percha- 
covered conductors were in general use, i. e., if there was a 
foot or two to spare, it was lett in a coil in the joint box at 
the foot of the pole. At any r«.e, it Was at places such as 
those that the speaker had fou:: ono or two faults caused 
by lightning. Throughout the whole range of the work on 
underground cables, a dogged straggie with difticulties had 
been waged. Sir William bad show. the editice as it stood 
to-day, but had left out the scale Бар; while the technical 
information in the paper would b ef value there was the 
other side which at the moment was of special interest. 
Scotland had had since 1906 а st:bie telegraph service ty 
England provided by means of (the Edinburgh—Glasgow— 
London underground cable. They now saw a similar stability 
in sight for the telephone service. With a stable and prompt 
service there would surely be markeu development in traie 
Which should behe the author's figures relating to Scotland 
Which showed that Glasgow, with sa circuits to London at 
present, was expected to need twelve only in 1930, as com- 
pared with 80 between London and Liverpool. Sir Маш 
otficers would require to modify that installation. 

Mr. J. R. M. ELLIOTT explained that in recent years im- 
provement had followed on improvement almost. betore the 
intermediate stages of construction or installation bad had 
tune to reach maturity, and betore the comparatively. recent 
process of loading had been developed to anything like its 
nmüxunuin extent. Sir William had shown the marvellous 
development which would be possible (with minimum ex- 
penditure) by the eiployimnent of valve amplifiers. At à recent 
lecture Which the speaker had attended in Neweastle (on the 
properties of the thermionic valve) the lecturer complamed 
of the want of rigidity in valves of British manufacture, and 
expressed the opinion. that modern Gerinan-made valves were 
much superior in the matter of rigidity. It that was the 
сазе it behoved British manufacturers to lose no time in 
attending to that serious detect. Ihe present trunk centres 
had grown up by degrees and through force of circumstances 
had become situated in large towns. Jo adopting the most 
economical lay-out of route, new trunk centres might have 
to be established, but in some cases they might not coincide 
with the large towns as in the past, and might actually be 
thrown into country areas. With reference to the temporary 
repeater station installed at Leicester, it seemed to be unfor- 
tunate that a special effort. could net have been made to 
provide the buildings at Northampton and Derby in time 
for the completion of the cable. ‘Temporary expedients, par- 
ticularly in the matter of premises, had nowadays a tendency 
to become more or less perinanent and, so long as it was 
possible to carry on, the question of etliciency or otherwise 
was apt to fall into the background when the costs of new 
premises were under consideration. Sir William made no 
reference to the insulation resistance of cables, rather an 
important matter; he might have had some good reason for 
that omission, but in circuits such as were shown in fig. 10 
was It necessary to maintain any minimum standard ob in- 
sulation for such circuits? 

Mr. W. Woop said how unfortunate it had been that merely 
through ignorance certain sections of the Press and public 
had recently so unjustly complained about the telephone 
system generally. As а railway engineer, the speaker prob- 
ably worked as closely with the Post Office engineering de- 
partinent as anyone, and he took that opportunity. of saying 
that, considering the most difficult conditions that the Ром 
Осе engineering stall had had. to contend with owing to 
the war, their achievements in overcoming ditliculties and 
keeping the telephone system going as they had done had 
been nothing short of marvellous. Serious attention would 
have to be given by Post Otice and railway engineers, to 
Inductive interference from power circuits, especially in View 
of the development of high-power overhead. transmission m 
Various parts of the country which would take place in the 
near future. In America the question had been gone mto 
most thoroughly, and a committee had reported in the greatest 
possible detail and recommended rules for the construction 
and operation of power and communication lines for the 
prevention or mitigation of inductive interference. Close co- 
operation would be required between telephone and power 
engineers, and unless definite instructions and rules were 
recognised by both, the problem would be well nigh insoluble. 
As in the case of disturbance from neighbouring telephone 
and telegraph circuits, which the author had stated had to be 
treated to suit varying conditions, so would different con 
ditions obtaining on power lines of different formation am 
loads have to be separately considered, and the spect 
methods of transposing agreed upon between both parties 
Residual voltages and currents were a principal cause 0 
Inductive interference, and it was interesting to notice the 
effect of wave shape on interference. Wave shapes on 
different power systems in practice were found to have sory 
Wide variations; an unfavourable wave shape, that Mas, on 
having a high proportion of harmonies, was most likely н 
make telephone circuits inoperative, poring to the impert- 
ance of strict attention being given to the design of e 
At the present time it was almost impossible to tackle | | 
Broblem satisfactorily unless rules were laid down. The He 
Office had а research departinent of very. high standing. att 
that organisation had been set up to deal with matters 9 


that kind. 


t 
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Mr. J. D. Taytor pointed out that in 1896 Edinburgh was 

connected to the outer world by eight long-distance telephone 
circuits; in 1912 the number ot such circuits had increased to 
Yi; and in 1920 to 164 circuits carrying about 5,000 long- 
distance calls per day. In spite ot that heavy load of long- 
distance tratlie, in addition to the large number of local calls, 
yy per cent. of all telephone calls wrich originated. at Edm- 
burgh were effected without delay. ‘Lhe speaker exhibited 
two drawings showing the g¢rowtn of the telephone service 
ш the East of Scotland. The following comparative details 
of the long-distance telephone service ot the United Kingdom 
indicated now the service had grown: 1n 1595 the number 
of working trunk circuits was less than 1,000; to-day it was 
nearly 4,000. ‘Lhe mileage of trunk circuits in 1896 was less 
than 50,000, but was nearly doubled in the two years from 
1896 to 1898. Lt had been increased by 15 times between 
1896 and 1920; from 1898 to 1920 the increase was eight times, 
and the total mileage was now nearly 450,000. ‘The increase 
in the average value of calls between 1595 and 1920 had been 
one and a half times. ‘Lhe revenue from trunk circuits in 
1896 was about £130,000 per aunum; it was now 41, 860.000 
per annum. The number of trunk calls had risen from 
9,000,000 in 1898 to between 50 and 60 millions to-day. With 
stable, almost fault-free undergreund telephone loops, 1t should 
be possible to provide satisfac" call, or service circuits, by 
superimposed telegraph circuits in cases where the very 
costly and important main circa were loaded with revenue 
trathc. 
Mr. Hart, referring to Mr. Elio. 's remark about German 
valves, said that the glass work m the German valves was 
of a very high order, perhaps beiter than anything we 
could do, but as regarded the eflici-acy of the valves. he 
believed that we could produce valves in this country that 
were equal to any produced in the world. Soon after the 
armistice Sir William Noble sent hiu across to Cologne. 
They heard that the German admnustration had set up 
some very wonderful telephone circuits at Constantinople, 
Vienna, Berlin, Brussels, and in France, and had linked 
them all up by some very wonderful circuits which was 
ellected by means of some very fine telephone repeaters, of 
which one was said to be stationed »t Cologne. He went 
to Cologne, and with the very kind assistance of the officer 
commanding there brought back the iinportant parts of that 
German telephone, and they examined taem in London. They 
found they were a little bit worse than their own. The British 
Flying Corps had seen some very fine samples of valves, 
but when they were compared with the valves which 
were being produced in this country at the rate of 
thousands per day by several firms, the German valves were 
found to be in no way superior to British ones except that 
the glass blowing was certainly admirable. In Sir William's 
table referring to a test of an underground telephone cable, 
the leakage factor was given as unreliable " at the high 
frequencies. The speaker said he had something to do with 
these tests (although he was unaware that they had been 
put down as unreliable), and he explained that the apparatus 
with which the tests were made was the best apparatus that 
could be obtained in England or anywhere. At 30,000 the 
figures would have been egative, that was to say, showing 
an insulation which had a negative value. 

Sir WILLIAM Nose, in Lrietly replying to the discussion, 
explained that the German valve at first sight looked a first- 
class article, but on further examination and test it was found 
not to be so good as their own, although the glass was better. 
They would try, if possible, to get repeater stations in or 
near towns. because the facilities were much greater, and 
it was much better for the staff to be near towns. ln con- 
nection with all the development of the telephone repeater 
and so forth, the Post Office would not be called upon to 
pay a penny piece in royaltv, because its own officers had 
pretty well anticipated anything which had been donc. 
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THE SAFEGUARDING OF INDUSTRIES. 


Tae following are the proposed ways and means resolutions 
which have been presented to Parliament :— 

Resolution I1.—That for a period of five years from the 
passing of an Act for giving effect to this resolution there 
shall be charged on any of the following articles imported into 
Great Britain or Ireland a Customs duty of an amount equal 
to 334 per cent. of the value of the article, that is to say :— 

(a) Optical glass and optical elements, whether finished 
or not, microscopes, field and opera glasses, theodolites, sex- 
tants, spectroscopes, and other optical instruments. 

(b) Beakers, flasks, burettes, measuring cylinders, thermo- 
meters, tubing, and other scientific glassware and lamp-b!own 
Ware, evaporating dishes, crucibles, combustion boata, and 
other laboratory porcelain. 

(c) Galvanometers, pryometers, clectroscopes. barometers, 


analytical and other precision. balances, and other scientific. 


Instruments, gauges and measuring instruments of precision 
of the types used in engineering machine shops and viewing 
rooms, whether for use in such shops or rooms or not. 

(d) М Ireiess Valves and similar rectifiers, and vacuum tubes. 

(c) Ignition magnetos and permanent magnets. 

(f) Arc-lamp carbons. 


(0) Hosiery latch needles. | 

(4): Metallic tungsten, terro-tungsten and manufactured pro- 
ducts of metallic tungsten and compounds (not Including ores 
or minerals) of thorium, cerium und the other rare earth 
metals. : 

(i) All- synthetic organic chemicals (other than synthetic 
organic dyestulis, colours, and colouring matters imported 
for use as such, and organic intermediate products imported 
for their manufacture), analytical reagents, all other fino 
chemicals and chemicals manufactured by fermentation pro- 
cesses; | 
including any articles comprised in any list which may from 
time to time be issued by the Board of Trade for defining 
the articles which are to be taken as falling under any ot 
the general descriptions set out above. 

Resolution II. — IT here shall be charged on any of the follow- 

ing articles imported into Great Britain or Ireland, in addition 
to any other duties of Customs chargeable thereon, a Customs 
duty of an amount equal to 334 per cent. of the value of the 
article, that 25 to say :— 
„Articles of any class or description in respect of which an 
order by the Board of Trade has been made under any Act 
of the present Session for giving effect to this resolution, if 
manufactured in whole or in part in any of the countries 
specitied in the Order, or deemed to be so manufactured. 

Any such Order as aforesaid may be made on the ground 
that articles of the class or description in question are being 
sold or olfered for sale in the United Kingdom :— 

(a) At prices below the cost of production thereof; or 

(b) At prices which, by reason of depreciation in the value 
in relation to sterling of the currency of the country in which 
the goods are manufactured, ure below the prices at which 
similar goods can be profitably manufactured in the United 
Kingdom ; 
and that by reason thereof employment in any industry in 
the United Kingdom is being or is likely to be seriously 
affected. 

For the purposes of this resolution, ''cost of production ' 
in relation to goods of any class or description means the 
current sterling equivalent of :— 

(a) The wholesale price at the works charged for goods of 
the class or description. for consumption in the country of 
manufacture; or 

(b) If no such goods are sold for consumption in that 
country. the price which, having regard to the prices charged 
for goods as near as may be similar when so sold or when 
&old for exportation to other countries, would be so charged 
if the goods were sold in that country. 


ARTIFICIAL ILLUMINATION FOR 
KINEMATOGRAPHY. 


By J. C. ELVY, A. M. I. E. E. 


(Abstract of paper read before the ILLUMINATING ENGINEERING 
SOCIETY.) 

THERE are а number of points to be considered in the lighting 

equipment of a kinema studio. The essential factors are the 

actinic values of the various lighting units available, the 

amount of electrical energy required to operate them. the 

initial cost of the equipment, and the cost of maintenance. 

The first desiderata to be considered are the illumination, 
its manipulation, and the photographic facilities. Then comes 
the secondary question of housing, which is a constructional 
engineering job. 

What we have lacked in this country is a sufficiency of 
efficiently designed and equipped studios, the illumination 
equipment being mobile in every way, with flexibility and 
ease of control. ‘The amount of electricity demanded may 
reach а figure too high for ordinary networks, necessitating 
new cables or special generating plant on the premises. 

Only those promoters who attack this question boldly on 
broad, sound lines, by obtaining the advice and guidance 
of experts in each branch of the industry can hope to hold 
their own. 

Eyesight Troubles IN KiNEMA STUDIOS. 

There seems to be a general impression that the main 
source of eyesight trouble in studios, when it occurs, is the 
exposure to sources of very great intrinsic brilliancy. It is 
possible that the strong ultra-violet component in some lights, 
which is highly desirable from the photographie standpoint, 
may accentuate a tendency to inflammation of the eves, us 
it has been remarked in other processes, e.g., in arc-welding, 
Kc. Intlammation or scorching of tho skin which accom- 
panies eye-uritation in some cases is also a well-known result 
of excessive exposure to ultra-violet light. Again, prolonged 
exposure to light of a peculiar colour may lead to subsequent 
derangement of colonr vision. 

It is impossible for artistes to act naturally under the 
blinding glare of points of high intrinsic brilliancy. 

| understand that a film production studio does not come 
within the scope of the Factory Acts. In one particular case 
where I advised on a scheme, І considered it the safest policv 
во to frame my specification that all requirements of the 
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Factory Acts were complied with, including safeguards against 
lire risk, and also risk of shock or burns to persons, which 
may conceivably arise trom trailing cable Without adequate 
protection. : 

Apart from the tragic side of this abundance of light, it is 
uneconomical for black and white work, a great deal ot elec- 
tricity being wasted in the photographic sense. 

A point ot very great importance in the lighting of kinema 
studios is the distinction between visible and ultra-violet 
light. For photographic purposes, that is. for actinic rays, 
the visual hght is practically of no value as a guide. From 
the photographie standpoint it is desirable to select an illu- 
minant with a strong ultra-violet conetituent, a certain amount 
of which is necessarily absorbed by the camera-lens. All 
varieties ot ultra-violet light are not equally injurious, and 
it would be а useful inquiry to ascertain whether the rays 
Which are chietly needed from a photographic standpoint fall 
within the range of wave-length that is hable to cause eye 
trouble. 

Dr. Mees, the director of research of the Eastman Kodak 
Co., remarks that for kinematograph work it is an advantage 
to use for ordinary (photographic) materials, light of an aver- 
uve wave-length as near as possible to 400 millimicrons. He 
wives the photographic etliciency of the enclosed arc as 62 
per cent.; tlame arc, 92 per cent.; mercury vapour (not quartz 
type, quartz is transparent to ultra-violet rays), 47 per cent. 

[he 220-volt arc seems radically different in many of its 
properties from the 110-volt enclosed arc. From the stand- 
point of speed 220-volt enclosed ares were considered the best 
in commercial use in 1915 for photographic work not involving 
colour-quality. Tests appear to have shown that the enclosed 
are was four times as powerful as the open аге, using ordinary 
carbons, and gave at least twice as much photographic light 
as the open lamp using white flame carbons. 


Trae LIGHTING OF SCENES IN STUDIOS. 


As a rule the three-sided enclosure in which the piece із 
acted has a greater width at the front, facing the operator, 
so that the two enclosing sides slope outwards. Masses of 
lights are arranged at the tront on either side of the stage. It 
may also be desirable to supplement this front lighting by 
overhead units. In some cases concealed lights towards the 
rear of the stage are needed to show up the background. 

Much remains to be done in the design of special retlectors 
and shades, and in the Selection of the positions of 
light, which may have a considerable effect оп the 
energy consumption. The reflectors at present provided have 
usually à very simple contour, and much light may escape 
outside the actual boundary of the stage where it 1s needed. 
It is conceivable that by using a polished reflector, giving 
a narrower beam, and then subsequently screening this ligne, 
the desired reduction in intrinsic brilliancy might be gained, 
without efficiency being unduly sacrificed. 

One of the chief objections to be taken to modern lighting 
methods in studios is the use of " flooding " lights, which 
пита the artistic qualities of the film-picture. Extreme 
black and white contrasts are fatiguing to the eyes. The 
„ floodlights " used to produce these eflects involve the con- 
centration of light in an almost parallel beam, as in a search- 
light. It is obviously better to get the desired resu by 
accentuating the actinic value rather than by concentration of 
great. amounts of relatively ineficient visible energy. 

Wasteful illuminants involve unduly large generating plant 
and excessive consumption of energy. Maintenance costs of 
illuminants must also be considered .., mercury Vapour 
lamps require no recarboning, oben ares require recarboning 
at more frequent intervals than enclosed ares, &c.). 

The suggestion that illuminants using white lights should 
be covered with blue gliss cannot be approved, Such screen- 
ing involves a loss in etticieney. One merely absorbs a con- 
siderable amount of visible light, and some ultra-violet. What 
is desirable is to produce a source Which itself emits radiation 
of the requisite quality. 

Photographers generally agree that a uniform white skv— 
Nature's own diffuser—is the ideal condition, Therefore, 
why not. when producing exterior scenes inside a studio, 
imitate diffused daylight as closely as possible, or for a room 
scene in daylight. why should not the illumination. appear 
to come through the window, with a certain amount reflected 
from the ceiling or room? Not as in some cases, without any 
ceiling. judging by the “are overhead. With а uniform 
White sky soft pictures are obtained. 


Wolfram in Queenstand.—The Commonwealth Govern- 
ment is being urged to take over the Thermol Co.'s properties in 
tbe district of Cairne, Queensland, in order to safeguard the anpplv 
of wolfram At a recent meeting of the Townsville Chamber of 
Commerce, Mr. 8. M. Hopkins said that wolfram was essential for 
munition making, and it was estimated that to keep the company's 
plant in working order would only cost about 4 2.000 per annum. 
There was no doubt about the necessity for tungsten during the 
war, and it was also a great commercial necessity. The Chamber 
passed a resolution in favour of Federal assistance, and other 
commercial bodies have done likewise, 


IMPORTS OF NEW ZEALAND. 


THe following table shows the values, and in certain instances 
the quantities, of electrical and allied goods imported into 
New Zealand in 1919, according to the recently issued official 
trade returns. The figures for 1918 have been given for pur- 
poses of comparison, and notes of increases or decreases added. 


1918 1919 Inc. or dec. 


Electric batterics and cells. 


Total a 
From United Kingdom 
„ United States 


Generators, motors and tranaformers.— 


Total 
From United Kingdom 
„ United States 
Insulated cable and wire.— 
Total m 
From United Kingdom 
„ United States 
„ Japan ^" 
Electric lamps.— 
Total 5, 
From United Kingdom 
„ Netherlands 
„ Japan " 
» United States 
Carbon in blocks.— 
Total 
From United Kingdom 
„ United States 
Other electrical matcrial.— 
Total 
From United Kingdom 
„„ United States 
„ Japan 
Electricity meters.— 


Total 
From United Kingdom 
„ Switzerland 


„ Dnited States 


Recording and testing instruments and meters.— 


Total S 
From United Kingdom 
„ United States 


Telephones and accessorics.— 


Total 
From United Kingdom 
„ United States 
Copper wire, bare.— 
Total "T 
From United Kingdom 
„ Japan Е p 
„ United States 


[ron telegraph and telephone wirc.— 


Total 
From Canada 


„ United States 


. . tuns 
... tons 


.. tons 


REVIEWS. 


A Tert Book of Electrical Engineering. 
Thomaelen 


German of Dr. 
Howe, D.Sc. 


Edward Arnold. 1920. 


Adolf 
Pp. 482; 482 figs. 


by 


£ 30,000 43,000 
1,000 6,000 
28.000 36,000 

£ 61.000 103,000 
20,000 34.000 
39,000 68,000 

£ 39,000 122,000 
12,000 70,000 
1,000 9,000 
25,000 40.000 

£ 65.000 77.000 
16,000 16,000 
26,000 21.000 
2,000 3,000 

£ 14,000 293,000 
2.000 8,000 
8.000 14.000 

£ 136,000 191.000 
21.000 41,000 
102,000 135,000 
9,000 8,000 

. . №. 9.700 6,000 

£ 19.000 12.000 

о. 1,890 1,200 

£ 7.000 3.000 

. NO. 496 S00 

£ 451 1.140 

NO. 7,337 3,900 

£ 11,800 7,750 

£ 4,000 6.00 
2,000 — 3,000 
1,000 3,000 

£ 42.000 112,000 
7,000 14,000 
29,000 98.000 

£ 15.000 26.00 
2.000 21.000 
6,000 ә (КЮ) 
1,000 2,000 
346 141 

£ 15,00 5,300 
250 136 

£ 10,800 5,030 

qi 5 

£ 4,000 330 


Yifth edition. 


13,000 
+ 5.000 
+ 8.000 


+ 42,0400 
+14 000) 
+ 29,000 


+83,000 
+ 53,000) 
+ 8,000 
T 15,000 


T 12,000 


— 5,000 
+ 1,000 
716,000 


+ 9,000 
+ 6,000 
+ 6,000 


+55,000 
+) 
+3500) 
— 1,000 


+++ 


470,000 
+ 7.00 
+69,0) 


+1100 
4- 19.031 
— 4,001 
— 9,000 


— 25 
— 9.60% 
— 1M 
— 5.770 
- № 
- 3,610 


Translated from the 
GEORGE | 


\\. 


London : 


_Thomaclen has been a favourite with English students ever 
since the first edition (translated froni the second German 
The translator 


edition by Howe) appeared 13 years ago. 
told us then that his reason for undert 


the demand of his own students 
College for a text book on electrical engineering. 


himself intended writing such a book. but when 


at the Centra 


aking the work was 
| Technical 
He had 
his attention 


was drawn to Thomaelen’s he saw that his own hook would 
necessarily have to cover much the same ground. and for 


this reason decided to translate the existing 


book, making. 


however, such amendments as seemed advisable to suit the 


requirements of bis own classes. 
tion is proved by the fact that we have now the 


The success of his transla- 
fifth edition. 


The number of books on the market and still appearing on 
this subject is very large, but beyond a few standard works, 
among which Thomaelen-Howe must be reckoned, only 3 


|. 
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limited number are of real merit. Some are even in a sense mis- 
leading, because they give the student an impression that the 
first and foremost object of study is the passing of examina- 
tions. Especially in recent publications one comes across books 
in which the text is prominently illustrated by examination 
questions set by various examining boards, and the solutions 
are given. Some of the questions are rather abstruse and 
not likely to arise in practical work, but they look learned 
and a correct solution will, therefore, carry high marks in a 
degree examination. The author and translator of the work 
under review had certainly no intention. to bribe the. student 
by showing him an easy way of passing examinations, but 
to give him a thorough understanding of fundamental prin- 
ciples, and to show him how these should be applied in prac- 
tical work; in fact. to cultivate the faculty of thinking“ elec- 
trotechnically,’’ as Thomaelen calls it. Such thinking neces- 
sarily involves a certain amount of mathematical reasoning, 
hut the mathematics used do not go beyond the more simple 
forms of the calculus, and these are set out so clearly that 
the reader will not have much difficulty in following them. 
The desire to make all abundantly clear has led author and 
translator (more especially in the early pages) into a method 
of treatment which some readers might characterise as verbose, 
but from the student's point of view this kind of verbosity 
is no fault. A beginner would rather have the same idea 
explained to him in two or three different ways than merely 
once in a short passage which he has to read over and over 
again before he can puzzle out and grasp the real meaning. 
To the experienced engineer certain conceptions. with their 
mathematical expressions, and possibly their mechanical ana- 
logies, have become a kind pf second nature; һе habitually 
forms mental pictures of the natural phenomena such expres- 
sions represent. To him. what he might term long-winded 
explanations may seem superfluous. only increasing the bulk 
of the book. Not so the student. He is grateful for the long- 
winded explanation, provided it is clear and relieves bim from 
the mental worry of having to puzzle out the inner meaning 
of some elegant mathematical statement. As an example, we 
may take the demonstration that the area of the hvsteretic 
loop represents energy. A mathematical physicist of the 
elegant and terse school after having developed the formula 


aw = Al x нав 

tr 
would simply tell us that the integral of dW extended over 
the whole cycle of course represents ergs required to carry 
the volume of iron of Al cubic cm. through a complete cycle. 
Thomaelen is more considerate; he shows on p. 77 four parts 
of the same hysteretic loop with the areas representing energy 
shaded, and thus enables the student to piece the parts 
together and satisfv himself that the statement is true. It is 
this careful attention to and consideration for the mental 
capacity of the beginner which makes the book a favourite 
with students. Incidentallv, it should be noted here that at 
the.end of the chapter the “ figure of loss” is given for 
stampings as 3 to 4 watts per kg at 10,000 induction and 50 
frequency. This may have been correct at the time of the 
first edition, but it is too high for the modern brands of 
alloved iron. | 

The first four chapters deal with fundamentals more from 
the physicist's than the engineer's point of view. They con- 
tain the usual statements and explanations concerning current, 
electromotive force, Ohm’s law. Kirchhoff’s rules, Wheat- 
stone's bridge. Joule’s law, primary cells, standard cells. ac- 
eumulators, forces between magnets and conductors, self- 
induction, and cognate matters. Chapter V is devoted to units 
т the c. g. S. electromagnetic system and their relation to prac- 
tical nnits. but e.g.s. units in the electrostatic system are 
only briefly mentioned. In the following chapter we come 
to the subiect of the book from a more specifically engineering 
point of view, such as armature windings. field magnets and 
excitation, commutation. special tvpes of dynamos, efficiency, 
regulation and temperature rise. 

Chapter X is an introduction to the study of alternating 
currents. whilst the following chanter deals rather too briefly 
With transformers. Upon this follows an elementary chapter 
on alternators, but a more detailed theory is given in the 
following chapter. Here the translator has added an inten- 
esting section (101 on p. 320) dealing with polar leakage. Fle 
shows how the leakage field is altered on load, and cives a 
simple graphic method for finding the correction which must 
be made in the O.C. characteristic if this is used in the 
Investication of the condition of the machine on load. 

In Chapter XIV we come to the graphic theorv of alterna- 
tors supplying power to infinitely strong bus bars. For a 
machine without armature losses the locus of torque and 
power is a semi-circle and their magnitude depends on the 
pont of intersection between the vector of induced e.m f. 
and this semi-circle. The author shows how. һу reason of 
resistance and other losses, the construction must be modified. 
Since there are losses the input must be greater thon the 
output. We thus get two curves. both still cireular but of 
different radius and position. The reasoning is admirably 
clear. and the mathematics quite simple. A graphie method 
Is also shown (р. 327) for finding the locus curve (this time 
nof a circle) for the current. 

Next follow sections in which synchronising power, phase 
swinging. and parallel operation, V curves, dampers, and cog- 
nate subjects are discussed. 


The treatment of synchronous motors is rather scanty, only 
eight pages being devoted to this, but in the next chapter 
(XVI) we come to a very detailed discussion of the asynchro- 
nous motor. This is mainly descriptive, and since the con- 
ception of concatenated currents presents some special diffi- 
culty to the student, we find the author once more reverting 
to the principle of generous diffuseness already mentioned. 
Having thus helped the student over initial difficulties the 
author, in subsequent chapters dealing with detailed theory, 
becomes more terse in his treatment. Readers will be pleased 
to see that the translator has adopted the symbols recom- 
mended by the International Electrotechnical Commission and 
also a counter-clockwise rotation of vectors. One wishes that 
all authors would do the same. The habit of many authors 
to use any symbol for which they may have a fancy and let 
their vectors rotate clockwise imposes an unnecessary mental 
effort on the reader, and if in addition an author mixes up 
inches and centimetres, grams and pounds, speed in feet per 
minute and in metres per second, British. thermal units and 
calorles, degrees F. and degrees C., the study of a book in 
which such heterogeneous units are used becomes anything but 
a pleasure. It is nnfortunately the case that many professional 
men, teachers as well as practical engineers, cling even nowa- 
davs tightly to the so-called English system of units, and to 
please these persons an author may have an excuse for using 
these units in his book, but he has no excuse for avoiding 
the metric system. He should use it throughout, and if he 
wants to please readers of the old school. add the equivalent 
in English measure in brackets. Then the person accustomed 
to the metric system will not be troubled by the additional 
figures, because being distinguished by brackets he can easily 
ignore them. The use of English units is not so objectionable 
in other branches of engineering (provided the metric equiva- 
lents are added in brackets to facilitate reference to Con- 
tinental works), but electrical engineering being based on the 
c.g.Ss. system, the use of the metric svstem becomes imperative 
and mixing this with English units intolerable. In this 
respect no fault can be found with the translator. He has 
wisely abstained from making his book more palatable to 
the old school by substituting English for metric measure. 

In Chapter XVIII we come to the circle diagram; first in 
its simple form commonly known as the Hevland circle, and 
later in the improved form due to Osanna. The latter is more 
accurate, but when only one motor is in circuit the accuracy 
of the original diagram is quite sufficient for practical pur- 
poses. The case is different when we have to deal with 
cascade working. The Hevland circle becomes inadequate, 
and thus on the Continent, where variable speed motors for 
general use (and especially for electromotives) have found 
considerable application the more accurate graphic treatment 
bv the Osanna circle has been adopted. Although at the 
present time there does not seem to be in this country апу 
large demand for cascade motors there is no knowing what 
the future may bring, and for this reason as well as for the 
scientific interest generally, the translator has done well to 
include also this subject in the English edition. 

In Chapter XIX we find a general explanation of the single- 
phase induction motor based on the Ferraris conception of two 
magnetic fields rotating 1n opposite sense, and this is followed 
by a discussion of various types of single-phase commutator 
motors, such as the straight series, the repulsion motor, and 
the Winter-Eichberg motor. Chapter XX deals with con- 
verters, including the tvpe invented by La Cour. 

In an appendix a brief exposé is given on the use of the 
symbolice method for solving alternating current problems. 
This book of nearly 500 pages, and as many diagrams con- 
venientlv placed to the text, is not, and does not pretend to 
be. a book for the designer; it is simply a hand book of 
electrical engineering, but a very useful one, especially to the 
student, since both as regards the matter it contains and the 
manner of treatment, it will give him a firm grasp of funda- 
mental principles. 

Gispert Karr. 
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Telephony Without. Wires. By PHH Au R. Coursry, B.Sc. 
Pp. xx+414; 249 figs. London: The Wireless Press, Ltd. 
1919. Price 15s. 


The author of this work has quite a good excuse for putting 
yet another wireless text book on the market. He claims 
that a book dealing fully with wireless telephony as distinct 
from telegraphy meets a requirement of the day. There can 
be no doubt that the contents justify its appearance on the 
market, for the book is well compiled, and forms a very 
interesting account of up-to-date progress in this rapidly de- 
veloping application. 

A particularly valuable feature is the very complete biblio- 
graphy of references to original papers and articles covering 
in all 695 items. A little revision is, however, required here 
as some duplication of entries exists, as. for instance, numbers 
313 and 352. There is very little in the text to invite criticism. 
though possibly unmerited prominence is given to some 
methods or systems for which too much has been claimed 
by their authors. А particularly interesting chapter deals with 
the important subject of interference prevention, and elimina- 
tion of static troubles, in which the various methods that 
have heen proposed or tried up to date are clearly explained. 
The omission, however, of the rather obvious scheme for 
reducing statie interference by the use of separate aerials 
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for transmitting and receiving and making the recciving aerial 
much less lofty whilst adding to the spread and height of the 
transmitting one, is notable. A loop or frame aerial for 
reception combined with a lofty aerial of the heavily radiating 
type for transmitting is а developinent on similar lines. 

The book contains some 400-odd pages, and is well and 
profusely illustrated with 249 well-prepared figures. It can 
he recommended for the use of the student and for general 
information, 

Ды» 


NEW PATENTS APPLIED FOR, 1921. 
(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Messrs. Szrrow-Jowgs, O'DuuL AND 
Si&rHENS, Chartered Patent Agents, 285, High Holborn, London, W. C. 1. 


AO „Testing insulation of electrical materials." С. C. Needham and J. 
Моор. March. Жм. 
N. „h CU Earthingclip for electric conductors.” J. E. Franks, C. G. Maisey, 
А. E. Read and Walsall Hardware Manufacturing Co., Lide March Zlst. 
N. AB. © Electrice bells." J. Т. Wright. March 21st 
K. UN. Z. Pelephone-call recorder,“ H. E. Smithers, 
KORY, Sparking plugs.” А. E. Heath, March 2st. 
8.713. Ignition systems for internalcombustion engines.“ R.A. II. Lewin 
March 21м. 
Rilo, Electric are-welding 
Schuckertwerke). March 21м, 
8.725. рн Sparking-plug tustinp-deviçe.““ 


March 21st. 


apparatus.” E. C. R. Marks (Siemens 


F. M. Denton, March 21st. 


N. F. MU. Means for generating continuous clectric oscillations. © C. 5. Agate 
and P, W. Willans. March 20st. 
. al. “ Means for supporting: electrodes. of thermionic devices,” W. J. 


Picken and H. J. Round. March 21м. 

M3. U Electric storage or secondary cells. F. Vogel, March 2st. 

N44. "C Lelephone systems. Automatic Jelephone Manufacturing, Co., Ltd. 
March 21st. (United. States, Mareh 29th, 1220.) 

N. 7 u. Retuining-devices for overhead. trolley collecting wheels of electric 
tramways.” J. Ellis and R. F. Ellis. March 22nd. ; 

N. Tro. Electric starters for internal-combustion engines.“ 7. R. Del's 
Veneria. March 22nd. (Italy, March 23rd, 1920.) 

B750. 8 Electric-fuse holders.“ J. Ellecshaw. March Rnd. 

K798. “ Automatic regulation of interpal-combustion engine driving an elec- 
tric generator," British Are Welding Co., Lid., and H. Ogden, March. 22nd. 

њом. . Dispatch of electric messages" E. Oldenbourg. March 22nd. 

N. S 22. Radialtvpe commutators for dynamo-clectric machines,"  Мего- 
politan-Viekers. Elecirical Con I. td. and G. A. Juhlin. March 220d. 


8. L 2. 3. Rheostats.“ J. G. Langrish and Metropolitan-Vickers Electrical 
Co., Ltd. March 22nd. 
g. . Electric relays for wireless telegraphy.” Г, Boucherot. March 22ne, 


(France, March. 24th, 1:020.) 

N. Ui? Dynamo-clectric machines.“ Sachsenwerk Licht-und Kraft Akt.-Ges. 
March nd. (Cet many, March 22d. 1920.) 

. & 2. Sparking-plutgs.“ T. Morrin. March 22nd. 

N. 75. Electricallycontrolled safety cranking-device for high-speed engines.“ 
G. Y. Craker and Н. Ward. March 23,4. 

N. G. Automatic electric time swilch.““' A. J. Wheeler. March. 241d. 

N. B. Renewal of filaments in metal-filzument electric lamps.“ A. II. S. 
Colebrook, S. Coxon and W. A. Williams. March 237 4. 

N. 4 . Process for manufacture ol. photo-clectric cells.” Т. W. Case. 


March 23rd. 


K. 944. Photo-eleetrie. cells.“ T. W. Case. March 237d. 

. A. '* Portable switchboard." C, C. Berryman and J. MeClosKey.. March 
23rd. 

. %%% Engine starters." V'. Bendis, Marh Jord. (United States, March 


21 t. 1919.) 

Ro. Circuit making and breaking: levi. E; Nchattner. March 23ге. 

N. l. Bobbing for electromagnetic apparatus," M.-L. Magneto Syndicate, 
Lid. and E. X. Watson. March Эзга. 

. % 7 J. . Electr lamp holler.” E., 
tember Euh, 1920.) 

NUT4AS C Blecurte meters,’ W. Lawson. 

AONE, IU Startimar-des tees for eli trie motors.” 
Lidl, and J. Sugden. March 23rd. 

олю. „ Nuviliary spark-gap devices.“ P. 
January Tth.) 

„1.017. ИИТ Ssdtehes.s Do MeGrepor. March 23rd. 

9.4 4. Manufacture of storage Бане II. Wade (Нал Storage Dat- 


Kemper, March уф]. (Germany, Sep 


Ы March 23rd. 
British. Thomson-Houston. Co., 


ўегпагд. March 23rd. (France, 


tery Co). March 24rd. 

9033. ** emulator cases for motorcycles, &e R. H. Рау оо. March 
24th. 

gogo. ct Electric heating resistance elements". H. J. Dean-Ospood, March 
241h 

мш. It Sparking-plugs. 7" H. B. Cornish. March 24th. 

moso, " Portable hand-opi rated electric со ан machines," J. G. 


Hend orson and F. пахо. March 21th. 


өх Бе теі insulators and insulating material," W. A. Forgrieve and 


A. E. rolle & Co., Lel. March 24th, 


ga 7 Ebeerriealls «driven trollies, tractors, &.“ II. J. Carey and Road- 
craft, Lid. Marsh 24th, 

9. 100% * Majneto-ehetrie: generators," M.-L. Magneto Syndicate, Ltd., and 
E. 4. Watson. March 24h. 

quy. „ Casings for voltmeters, amimeters, Nc," E. M'. Р, Lines and Tubes, 


Led. Marb 24ch. 

4.125. . tro-tnattne ts;"* 
F. lu ards. March 24th. 

„. 162. Canning out electro hemia reaccions И. 
Hibteabrandt). March 24th. 


a pn | Careming out electrons he mica! reactions 7 II. Lauson (née G. 
Hick nbrando. Marh 24th. 

9.13. J. Highl quen so cable чн iphis I X. Guill (Deutsche Терноп. 
werke Сех). March 24th. 

9, 1a. Nignallim for mines.” мок SH March 2$th, 


9.143. "* Electric dl apparatus for disinfecting, diffusing, and. heating airn’ 
X E. Sidas. March 24th. 

9. 146. Electric regulating sot о.” 
(General lee trie Co. Moreh 4th. 

9.75. “рагам ерік. JR Watkins. Mirch 24th. 

9.170. Нат fo chee trte harps. | Ө, Monkhouse aod G. 


Mareh 24h. 


өлө be өз ns Latte ge norton? 1.. Tavs. March 24th. Frame, 
Marh meh, Т. 

1. IO So banplestoenn and production of ро рі ise currents for wireh ss . 
тарі, 1,7% phienns, & gu I Worst he entern. March 24i 


TM PCS K. e oy degree „eu in N ras tides, A! 


„tuen! Revon h Лета, Su H Jekson cane NE eee Ман 
ЧИ 

офор Phe ting materol oin ена Вина КОС R Merks Akre- 
кее Konami March with 

өлө e petre n NN. Mri i7, Morehy Goth 


атам Рен for SHppressing upper hormone amale Currents in metal 
(Switzer: 


Vapour reetitiers АКЕ. Brown, Boveri et Cie. March 2th. 


land, April Ist, 19%) 


Relay Automatic Tek phone Co., Lad., and W. D. 


P'lausen (née G., 


British Thomsen Houston Co., Lid. 


E. Tate. 


British Sa dents fhe 


. PUBLISHED SPECIFICATIONS, 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


1914. 

13,330. “ Electric relays." Soc. D'Elecuicite de Paris, June 21st, 1913. 
1918. 

16,364. Arc-lamp electrodes," Phaniawerke Akt. Ges., fur. Köohlenfabriba- 


tion. Decemba vlsi, 1914. 
1919. 


20.535. Electric. fuses. Simplex Conduits, Ltd, I.. M. Waterhouse, and 
H. r. Mebouyghtin. August 21st, 1919. (lod,o24.) 
V eee det ovenncad transinissen lines such as telegraph and 
tek phone line wires. dz. А. Chantler, September Zoth, 1919. (Low crs.) 

Huaso. Electric lamp holders or attachiients." F. Shaw. October. 2sth 
1919. (159, O44.) ' 

26,444. “hastening or attachment device for use in connection with lamps 
Eencracors, and offer containers ог прег», 7 Scunping and Spinning Works. 
L. Id., and A. J. Cooper. October 28th, 1919. (159,040.) i 

2/141. C Phermionic devices.“ H. M. Dowseit, November 2nd, 1919. 
(150 04.) 

24,200. * Electric 
191%. (159,57 0.) 

do, Magneto-electric machines.“ E. A. Watson. 
(J. 72.) 

24,1. *' Electric 
(109,573 ) 

23,523. 


telephone or like systems,” 


23,94 о, 


resistance Switches.“ G. K. Jensen. November 24th, 


November Э, 1919. 
switches.” W. F. M. 


Rost. November Both, 1919, 


" Automatie switching mechanism for use more particularly in 
Automatic Telephone: Manultacturing Cos, Haid, 


(Automatic Electric Co.). November 26th, 1919. (Addition 10 194.098) 
159,74.) 

20,70. Automatic or semi-automatic telephone systems.“ Automatic 
Telephone Manufacturing Co., Ltd. March. lach, 1919. (140, 07.) 

29,746. " Electric wWater-heating apparatus. . Verdun. November ih, 
1919. (459.59 1.) 


20, 20. lune element switch devices for controlling «есігі circuits.” 
British Thomson-Houston Co., Ltd. (General Etectric Co.). November. 2n, 
1919. (159.598.) 

2.0 3. Direcilonai wireless receiving systems.” E. F. . 
April 18th, 1919. (142.074.) 

29,9 36. klectric signalling: systems.“ 
(General Electric Co). December 1-1, 1919. 
20,975, '' Magneto starters," J. R. M. 

(159,647 .) 

30,047. '* Microphones," II. Palmer and Telephone Manufacturing Co,, 
Ltd. December 2nd, 1919. (45%, 0.) 

30,134. Electric switches.“ R. C. S. Jamie. 
nate application, 23.282,20.) (159.614.) 

30,158. Apparatus for remapnetising magnetos.““ N. Wood, J. Hague, and 
T. Hague. December 3rd, 1919. (Cog nate application. 11.44% 0.) (yolu) 

30,185. '' Plugs and sockets for electrical fittings.” E. Jones, December 
3rd, 1919. 149,018.) 


Мела гоп. 


British Thomson-Houston Co., Ltd. 
(159,003.) 


Stantield. December Ist, 1919. 


December 3rd, 1919, (Cog: 


30,212. “Cores of electrical transformers and like apparatus," British 
lhomson-Houston. Co., Ltd. (General Electric Co.). December 3rd, 1414. 
(153,629.) 

30.231. „ Electric battery lamps." E. Alber. December 13th, 10%. 
(136 039.) 

l. . Signalling or indicating devices" W. Morton and G. D. Morgon. 
December 4th, 1919. (159, 628.) 

, Us. © Electric salety tuss" S. J. Knudsen, December 6th, 1419. 


(Convention date not granted.) (140,04. ) 

30.691. “Aerial electric conductors and. supports for the sand.“ E. А. 
Claremont and W. T. Glover & Co., Ltd. December Sth, 191. (49. 

30.744. Balancing the voltages in a three-wire direct. current system) bh 
means of static balancers, R. D. Archibald. December DU, 1919. (1.47 

30,434, " Apparatus for heating liquids electrically," L. G. Abogado. 
December 9th, 919. (159,654.) 

D.C. | Process of heating liquids electrically." J.. G, 
ber 9th, 1919. (159.654.) 

0. % 7. Apparatus for obtaining variable speeds and the inversion ol the 
direction of rotation in alternating current: motors," G. Parature. December 
llth, 1918. (136,529.) 

31.263. ** Electric. miners’ lamps.“ E. E. Gardner, 
(159,665.) 42 

31.0, „ Electric relays for signalling." М. J. 


Abogado. Dem- 


December 13th, МУ 


Railing and J. J V. 


Connaughton, December. 16th, 191“. (15.675. | 
31.572. Fhermionic valve apparatus lor telegraphic and telephonie pur 


poses.” R. M. Radio, Ltd.. А. Williams, and 11. St. J. De A. Dontsthorp:- 
December 6th, 1919. (159.679.) 

31,580, © Manufacture of are-welding electrodes." Wilson. Welder & Metals 
Co., Ine. July 21st, 1919. (148.265.) 

31,665. © Dynamoslectrie machines; 
and Ff. P. Whitaker. December l7th. 1919. 

31.674. Wireless reception. apparatus," 
December 17їһ, 1919. (129,683. ) 

ә %% » Thermionie amplifiers.” J. Robinson and H. I.. Crowther D- 
einten 24th, 1919. (0159,094.) 


British Thomson-Houston. Co., ul, 
(0.681. ) | 
J. Robinson and H. L. Crowther. 


42.425. "t Housings of electrical switchgear. ™ Тагам Electric Co., Lut, 
and X. II. Curtis. December 24th, 1919. (100%. * i 
2 h. Electromagnetic devices for operating signals and for like pue 


1159.706.) 


poses.” H. Hankee, December Bath. 1919. 
F. H. Loring. 


32.763.“ Electrodes for oxidising nitrogen.” 
1919. (459, 709.) 


December Js, 


1920. 


electrodes.” J. S. D. Duthoit. January зһ, 10 


1.396, Medical 
(15.7 2.) 
э.н. 
Welding Cos Lid. January 24th, 10. 
$001. „ Automatic telephone systems” 


ing Co. Eu. Maw Bls, 1919. (144.252 


e Eleetrodes. for electric are welding.” Н. Ogden and British Are 
(15.742) 
Automatic Vel phone M anufactur: 


6249. Electric cables" British. [nsalited. & Helsby Cables, Ltd. anl 
I.. X. Bayles. March. 2nd, 1920, (9.700) бе 
TOM. C Generation, transmission, өг distribution of electricity. H Hon 


kins. W. II. BHbansteck, X. Н. digas. and Ferranu, btd, Mareh Tth, 120 
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THE MINERS’ STRIKE. 


Аз we go to press the position remains uncertain with 
regard to the prospects of peace and the resump- 
tion of work at the collieries, but we believe 
that the greater catastrophe—a ‘‘ Triple Alliance“ 
strike—if not completely averted, has at any rate re- 
ceded from the immediate foreground, and may yet be 
avoided altogether. We earnestly hope that milder and 
saner counsels will prevail, for immense injury has 
already been done by the miners’ strike, at a most 
unfortunate moment—when signs of the long-awaited 
revival of trade were accumulating, and the nation’s 
hopes of a return of prosperity were gaining strength. 
The question at issue is simple enough, and its true 
significance has been realised by the people of this 
country. The miners were determined that, come what 
might, they should retain their privileged position, at 
the expense of their fellow-citizens, the cost under pre- 
sent conditions being over 12 millions sterling every 
Why one section of the community should be sub- 
sidised by the rest to the tune of £70,000,000 a year 
is not apparent; how the miners reconcile their present 
attitude with their somewhat unctuous protestations of 
solicitude for the interests of the consumers of coal 
last autumn is equally obscure— perhaps they have а 
short memory. They seem to have forgotten, too, 
that they were issuing a challenge to the British nation, 
and that the Briton, slow to anger, and quick to for- 
giveness, is endowed with infinite tenacity when his 
fighting spirit is aroused. They said in so many words 
by the mouth of their President: We will ruin the mines 
by stopping the pumps unless you agree to our demands. 
That is to say, they demanded surrender as а pre- 
liminary to negotiation, and thus left no alternative to 
any Government worthy of the name but at once to make 
preparations for dealing with the national emergency. 
Not only are some of the pits already permanently 
ruined; in others, which can be retrieved, the damage 
done to the electrical apparatus submerged by the rising 
waters will entail a delay of weeks or months before 
working can be resumed. Coal-cutting machines, haul- 
age motors, transformers, pump motors, and other elec- 
trical apparatus, which play so important and essential 
a part in coal-getting, were being drowned out. Never 
before had this senseless course been adopted by the 
miners, who would not even permit volunteer workers 
to save their means of livelihood from destruction. 
The decision of the Triple Alliance on Wednesday to 
defer strike, action until Friday may be regarded as 
proof of the existence of differences in their ranks. 
However that may be, the longer such disastrous action 
is deferred the brighter are the hopes of settlement being 
reached. A coal strike is harmful enough not only 
to production, but also to the foreign trade which is 
so necessary to our national existence; by a transport 
strike nothing would be achieved but a further impover- 
ishment of the country, with the added risk of civil 
turmoil or even a social upheaval which could have but 
one end—stern repression—and would be utterly dis- 
astrous to the future of trade unionism. This country 
will never tolerate the ascendancy of any revolutionary 
body, which always means the control of a minority ; 
government by popular suffrage is bred in its bones, 


. and would be defended in case of need with a determina: 


tion that would sweep away all opposition. 
alone is a guarantee of freedom. 


For that 
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We publish elsewhere in this issue an 
account of the work accomplished by 
the British Electrical and Allied Manu- 
facturers' Association during the year 
ended December last. The year under consideration 
was hardly more satisfactory for manufacturers acting 
in co-operative organisation than for individual con- 
cerns. The conditions were difficult enough for every- 
body, but it may be regarded as a certainty that if the 
Association had not been hard at work the interests of 
individual members would have suffered, for there is no 
room for doubt that if the policy of co-operative action 
be practised within proper limits, and with reasonable 
recognition of the merits of elasticity, the well-being of 
the industry is promoted. | 

When the ‘‘ price-adjustment ’’ clause necessitated by 
the ехїгеше buoyancy of costs of labour and raw mate- 
rials was found to be an ''added discouragement to 
buyers who sought elsewhere for firm deliveries and 
prices, the B.E.A.M.A., after conference with other 
trade associations, discountenanced its use as from 
January Ist this year. The members had been some 
of the worst ''involuntary sufferers’ under a device 
‘invented elsewhere,’’ and in the interests of the British 
electrical and allied trades the withdrawal was decided 
upon. Organisations and private individuals alike are 
well advised when they profit from experience, and es- 
pecially so when they are not too tardy in accommodat- 
ing themselves to the developments in the general 
situation. Allusion is made in the report to the crush- 
ing burden of taxation under which the British manu- 
facturer has been suffering, to the dangers of currency 
inflation, and to Parliamentary proposals for the 
regulation of imports, and it is remarked ‘‘ how these 
things will work out the present Parliamentary session 
alone will show,’’ but whatever decisions may be reached 
at Westminster, we have all got to remember that 
something cannot be got out of nothing, and in the 
opinion of the Council we cannot. escape from the cir- 
cumstance that *''more stremuous work and higher 
effective production for lower rewards are the inevitable 
results of war. 

Alterations have been made in the constitution of the 
Overseas Committees, and the belief is expressed that 
these cominittees will be materially strengthened for 
work in their respective territories. It will be seen, too, 
that progress has been niade in the matter of scholar- 
ships to encourage technically trained students to fit 
themselves for posts on the higher staffs of engineering 
concerns and research institutions, and with the mea- 
sures for receiving overseas students in British works. 
As already recorded in our pages, considerable advance 
has taken place recently in the organisation of electrical 
research and standardisation. The B.E.A.M.A. Traffic 
Committee has been busily occupied with the subject of 
railway rates and classification, and its labours are 
not yet ended. Negotiations have proceeded with 
Government departments with regard to their adoption 
of standard conditions of contract, and in a variety of 
other wavs the Council, its director, its committees, and 
its large staff have been serving the industries which 
thev represent. It is considered that the satisfactory 
state of the finances of the organisation is a testimony 
to members’ appreciation of its work. Numerically 
the membership is practically unaltered at 224, 14 new 
members having been admitted while 15 have resigned; 
these resignations were due“ in many cases to amal- 
camation, reconstruction, or dissolution.“ 

Members possess for the present a greater freedom 
with regard to displays at exhibitions not whollv or 
mainly electrical, but it has not vet been possible to 
fix a date for holding a large electrical exhibition under 
the auspices of the B. FE. A. M. A. owing to difficulties 
in obtaining the necessary space, The customary an- 
nual dinner is not to be held this vear, as it is felt that 
it may very well be dispensed with owing to the general 
situation. 


"BEAMA 
Progress. 


For a long time pust we have had 


The letters from various sources advocating 

“ Registration ” the registration of contractors, in order 

of Contractors. to protect both the Yona-fide contractor 

and the customer from the depredations 

of the mala-fide contractor. In vain have the contrac- 

tors themselves urged registration, the Board of Trade 
apparently being unwilling to grant this. 

Now, however, from Swansea comes a report of a new 
development. Contractors in that district, having failed 
to achieve registration, are about to have it thrust upon 
them. The local branch of the E. T. U., from purely 
altruistic motives, intends to issue.a list of contractors 
who have secured its approval. Members of the Corpora- 
tion referred to the fact that a fair wage“ clause was 
inserted in all municipal contracts; the Union, how- 
ever, gave as its reason a desire to protect customers 
from faulty installations and consequent fire risk, there- 
fore it was rather indelicate to mention wages at all. 


Our Canadian correspondent has 
British Chances lately obtained the views of several 
in the Canadian Canadian electrical engineers regard- 
Market. ing British-made electrical apparatus, 
such as switchgear, &c. It has been 
pointed out to him that one of the main objections to 
the purchase of such is the difficulty of getting spare 
parts or of having repairs carried out at short notice. 
The fact that Canada’s proximity to the United States 
places her in a unique position as regards trade which 
is not occupied by any other part of the Empire, has 
been referred to on many occasions in these pages. 
Unquestionably this places Home manufacturers at a 
decided disadvantage compared with the great country 
to the south of the Dominion, as anything can be ob- 
tained so much quicker by rail from New York, Buffalo, 
&c., than by boat from England: Our correspondent 
has suggested in some quarters in Canada that it might 
be a good thing for some of the smaller British firms 
(whose interests are interdependent, and who could not 
айога, individuallv, to keep an organisation for the 
purpose in Canada) to combine and establish a central 
warehouse and repair depot to surmount the handicap 
referred to above. A case can be mentioned where, after 
several years of successful operation, certain electrical 
equipment supplied from England was discarded and 
American equipment installed instead, solely because 
it was felt that with the latter repairs, &c., could be 
handled more expeditiously. The reason is given by 
the users of the equipment. 


— — — — — —À — À — — — 


AFTER having been before the country 
Collapse of the for a period of two years, the scheme 
Dutch Supply for the establishment of a Dutch elec- 
Monopoly tricity supply monopoly vested in a 
Scheme. semi-State company has been aban- 
doned by the Government, the Minister 
for Public Works having now withdrawn from the States 
General the Bill to authorise the execution of the pro- 
ject. Three weeks ago a Dutch news agency reported 
that the Bill was not to be proceeded with, but it 18 
only now that the newspapers are able to confirm the 
fact. The proposal to create a monopoly evoked con- 
siderable opposition in trading and industrial circles, 
and among those local authorities who own supply works 
and who perceived in the monopoly scheme a proposal to 
expropriate their rights without the prospect of any 
benefit being conferred upon the general community. 
In the Second Chamber of the States General the Bill 
was also opposed, and as a result of a resolution which 
was adopted by the Chamber the Minister for Public 
Works is said to have reached the conclusion that it 
would be advisable to drop the Bill; this, as already 
mentioned, has now been done. 


"mr 


vol. 88. No. 9,964, APRIL 15, 1931.] 


THE ELECTRICAL REVIEW. 


IN our last issue we gave a list of the 
1.Е.Е. nominations of the Council of the In- 
Nominations. stitution of Electrical Engineers to fill 
the vacancies that will occur next Sep- 
tember, from which it will be seen that Mr. J. S. High- 
field will occupy the presidential chair. The choice was 
almost a foregone conclusion, for Mr. Highfield has long 
been on the short list" for that honourable position, 
and in tendering him our congratulations on his receiv- 
ing the highest distinction in ‘the power of the electrical 
industry to confer, we venture to add that his election 
also does honour to the Institution and the manifold 
interests for which it stands. That he will fill the pre- 
sidential chair with 100 per cent. efficiency goes without 
saying, and we trust that his year of office will witness 
the return of prosperity to this country and the cessation 
of those disputes which have so long harassed our in- 
dustries. 

The new vice-presidents are Prof. E. W. Marchant and 
Mr. C. C. Paterson, O. B. E., to whom also we extend our 
congratulations on their well-earned honours. 

So far no nominations for Ordinary Members from 
outside the Council have been announced, and we do 
not anticipate that any will be made. The Council, as 
the result of successive reforms both in constitution and 
procedure, is so thoroughly representative of the mem- 
bership in all branches of the industry that few will be 
disposed to find fault with its personnel. In this re- 
spect, as in others, the Institution has advanced far 


beyond the sister Institutions, and the effect of its pro- 


gressive policy is reflected in its huge membership and 
growing influence. 


À TIMELY communication elsewhere 

Fire in this issue draws attention to the atti- 

Prevention. tude of the Fire Offices Committee 

towards the adoption of fire preventive 

devices by their clients. The complaint against the 

Committee is that, in spite of the unquestioned efficiency 

of such devices in giving warning of incipient fires, the 

rebate allowed on the rormal premium is absurdly in- 

adequate in comparisc.. with the enormous advantage 
accruing to the insurance companies. 

This is obviously a most short-sighted policy on the 
part of the fire offices, whose interests undoubtedly lie 
in the direction of fire prevention; and it involves a 
heavy burden on the owners of insured premises, tend- 
ing to deter them from installing protective devices. 
In the case of sprinklers, it is true, a liberal reduction 
is made, of the order of 60 per cent.; but electric alarms 
are recognised only to the meagre extent of 124 per 
cent., regardless of the fact that the very essence of 
successful fire-prevention is tackling the fire a£ the 
earliest possible moment; many cases are on record 
where the outbreak has been notified to the fire brigade 
station by the alarm, and in due course extinguished 
before any appreciable damage had occurred, whereas the 
sprinkler cannot act until the fire has gained headway, 
and when it does act, it is bound to cause heavy damage 
by water to the goods in store and to the building. 

There is, however, another aspect of the matter which 
should be kept in view—the national aspect. It is easy 
to dismiss a fire with the remark that the insurance 
companies will pay for it, but that is not the sum of the 
matter; every fire which does damage to property con- 
stitutes a dead loss to the nation, whose visible assets 
are thereby reduced, and the reimbursement of the 
owner by the fire office in no way affects that fact. The 
State, therefore, has a right to intervene in the direc- 
tion of preventing fires ab initio, and would be justified 
in exercising control over the rates of. premium if it 
could be shown that the existing rates deterred the 
adoption of automatic alarms or resulted in excessive 
profits to the insurance companies. We therefore cor- 


. dially support the view that these rates should be 


reviewed by an impartial authority, which should also 
take into consideration the extent to which the risk of 


.fire is diminished by the use of electricity for lighting 


and power. 


Тнк difficulty which many supply 

Domestic station engineers are experiencing in 
Electricity connecting new consumers, for want of 
Supply. plant, &c., can only be overcome by 
removing the obstacle; but that is no 

reason why they should neglect the opportunities of 
development which remain open to them. Obviously, 
where the capacity of the generating plant is fully taken 


up, attention must be confined to ofi- peak loads ; one of 


the best of this class, not only in that it helps to improve 
the load factor and increase the output, but also because 
of the satisfaction it gives to the consumer, is that pro- 
vided by the extended use of small electrical apparatus 
and accessories in the home. The adoption of these 
appliances is not likely to exercise any appreciable effect 
on the maximum demand either at the generating sta- 
tion or at the service end, and there is enormous scope 
for profitable development of this branch of the business. 
It does not require the s'ightest increase in the capital 
outlay of the undertaking—it simply improves the re- 
venue, and as the energy consumed is mostly paid for 
at lighting rates, 1t is a most desirable addition to the 
income. 

As we have pointed out more than once, there is 
nothing like the electric iron for winning the affection 


and osten of the housewife. It would be well worth 


while to make a present of an iron to every suitable 
consumer—the results obtained would amply justify 
the small outlay. But this policy would doubtless be 
somewhat too progressive for a municipal committee, 
and the next best thing 1s to lend an iron on trial; this 


. course very frequently leads to the purchase and per- 


manent employment of this most useful device. Electric 
kettles, toasters, hot-plates, and fans are also excellent 
media for the development of the domestic load. 

The convenience and comfort derived from the use of 
such devices can only be realised by trial. Once the“ do 
it electrically " idea has taken root, it needs no cultiva- 
tion, and the ‘‘ plant " grows until it may include а 
suction cleaner, and a S acne machine ; hevond that 
stage come the radiator and the cooker, ‘which do not 
fall within the category of appliances that can be added 
to a lighting installation without due provision for their 
supply. But there is abundant scope, as we have said, 
for development within that limit, and it is up to the 
central-station manager to educate his consumers in 
electrical methods. 


ТнЕ annual report for 1920 issued by 
The French 


the Union des Syndicats de l'Elec- 
Electrical tricité, of 7, Rue de Madrid, Paris, 
Industry. states that 30,000 workpeople are em- 


ployed in the French electrical manu- 
facturing industry and 16,000 in the branch of genera- 
tion and distribution of electricity. In 1913 the capital 
invested in the former was 307,000,000 fr., which 
amount has been considerably increased in the mean- 
time. The value of the total production reached 
193,000,000 fr., of which 66,000,000 fr. represented 
electrical machinery and 45,000, 000 fr. apparatus; 
cables, wires, &c., were valued at 40,000,000 fr., bat- 
teries, insulators, and carbons at 21,000,000 fr., and 
lamps at 21,000,000 fr. The electrical industry im- 
ported goods to the value of 33,000,000 fr. in 1913, while 
the exports were worth 34,000,000 fr. The total amount 
invested in the electrochemical and electrometallurgical 
industries in 1913 was 480,000,000 fr. The production 
of aluminium in that year was 13,000 tons, and that of 
steel in the electric furnace was 20,000 tons, which was 
increased to 58,000 tons in 1918. It is calculated that 
the output of cyanamide. which was 7.500 tons in 1913. 
could now reach 100,000 tons. Concerning the hydro- 
electric works it is pointed out that a sum of 800,000,000 
fr. was employed in this.branch in 1913, and the amount 
had increased to 1,460 millions down to the end of 1919, 
when about 1,900,000 h.p. was in use our of a total 
estimate of 9,200,000 h. р. 
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FUSES FOR SUB-STATIONS. 


By A CENTRAL-STATION ENGINEER. 


PROGRESS in technical matters takes place broadly in 
three steps: First, the work is carried out somehow, then 
it is done well, and finally, it is done well and efficiently. 
The word efficiency, among other things, denotes com- 
mercial efficiency. This has come home to electrical en- 
gineers more perhaps than to some other departments 
of technics, because the electrical men have got into the 
useful habit of working out costs. 

The present shortage of money is fluttering the dove- 
cots and making many people wonder if we have not been 
unduly extravagant in the past. What with the cost of 
transformers, of pilot and telephone wires, of expensive 
protection gear, and of buildings which the bricklayers 
build a brick at a time, laying them as though loath to 
part company with their friends, we have come to а 
time when costs threaten to turn down many schemes 
which ought not to be turned down. We shall doubtless 
soon see outside sub-stations without buildings, and with 
simpler means for protection of the mains. 


One thing, that must strike one as extravagant, is the 
use of oil breakers on the low-pressure distributors. In 
the old d.c. days, fuses were good enough, but with a.c. 
supply, oil switches have displaced them to a large 
extent, with bad results to the financial side. The 
reason for the change is that, when fed from a large 
station, a transformer may give an immense amount of 
current in case of a short circuit near the busbars. A 
transformer which will give 1,000 amps. at full load, 


may give 20,000 amps. or more in case of a dead short, 


and it is the somewhat uncomfortable property of а 
fuse to be able to pass such hefty currents for a short 
time, with unpleasant results in many cases. Оп test, 
а one-amp. fuse with a 4-in. break was put right 
across а 550-volt supply, and it arced over, passing 
probably over 50 amps. of current, a surprising result. 
All the same, in the present financial situation, we 
have got to consider the use of fuses in sub-stations, 
because they are cheap, and it is the object of this 
article to open up the subject in the hope that others 
will take the matter up and show how it can be donc. 

It is evident that fuses for a.c. supply must be de- 
signed with some care. Recently I saw a 500-amp. 
fuse for use in а sub-station, for protecting distributors 
at 440 volts. It consisted of a substantial porcelain 
handle of the clip replaceable type, the whole thing being 
well made. "The fuse was made up of six lead wires, in 
parallel with a copper wire which passed through a 
tube. The idea was that in case of a fault the lead wires 
would melt, and the break would be taken by the copper 
wire. Such doubtless would occur in case of à moderate 
overload, but it would not happen in case of a reallv 
severe fault. In such а case, with the instantaneous 
passage of, кау, 5.000 amperes, the whole mass of the 
fuse metal would melt togcther, and under the intense 
heat, it would explode, and probably blow the porcelain 
handle to pieces. The explosive power of fuses under 
such conditions is only understood bv those who have 
had the good fortune to see experiments tried! An 
inventor brought to one station, which possessed а big 
battery, a well-made magnetic blow-out fuse. "The staff 
agreed to test it, and, therefore. put it right across the 
battery, taking the precaution to include a long fuse 
in the circuit. The test went off so well that the inventor 
left the fuse behind; in fact, there was nothing left to 
take awav! 

In another case, an engineer had a meeting with his 
directors when loud bangs were heard. “What is 
that?!“ asked the chairman in alarm; “ have the boilers 
exploded?" Oh, thev are testing silent fuses,’ was 
the answer. 

These things are less amusing when they occur in a 
small sub-station with the attendant near. Indeed, the 
whole subject of fuses requires research, and no doubt 
it wil get it when we get sufficient sense to work these 


things out scientifically, instead of by rule of thumb! 
Enclosed fuses have been placed on the market to 
overcome the difficulties, and personally, I have not 
known them to arc over or to explode, but thev have 
other troubles. In one case, a 20-amp. enclosed fuse 
was put in the pilot wire to a voltmeter. The current 
was microscopic, but the fuse used to go after a time. 
In another case, some 500-amp. enclosed fuses were run 
in an underground box, and one blew. On replacing 
the blown fuse with a spare, that also blew. On putting 
in a 250-amp. fuse, it stood without heating. The fact 
seems to be that the enclosed fuses contain a powder to 
damp out.the arc, and this powder sometimes attacks 
the fuse wires and causes deterioration. 

Enclosed fuses have certain other defects. Engineers 
always like to see the ‘‘innards’’ of their apparatus, 
and they also want to inspect them from time to time 
to see if there is any deterioration. Enclosed fuses won't 
submit themselves to this ordeal, and it is necessary for 
the inspector to take their condition on trust. Likewise, 
they cannot be rewired in the station, but must be re- 
placed by new fuses, a most expensive arrangement if 
а large number are in use, particularly if they are all 
renewed once a quarter or even once in six months, as 
is desirable. One also may be let down if one happens 
to run out of a particular size at an inconvenient time, 
by no means an impossible cortingency! One must 
also allow for the possibility of the makers ceasing to 
supply the pattern most in use, an event which may 
cause elaborate but vain correspondence between them 
and the engineer! This side of the question may have 
painful results. 

The January number of the English Electric Journal 
deals at length with the Zed ’”’ enclosed fuse, and it 
is well worth reading in this connection. The principles 
of the “ Zed " fuse are that a very small quantity of 
silver wire is used, this belng carried by a strong porce- 
lain cylinder. It is claimed that the fuse blows without 
arcing, and in a safe manner. ‘The writer does not 
deal with what happens if the circuit is inductive, an 
important point. The fuses are very short, being only 
24 in. long for 750 volts. They are, however, only made 
up to 150 amps., and this limits their use for distributor 
protection, for which purpose 300 amps. is required, 
even for a distributor of quite small sectional area. 

Generally speaking, if makers will supply enclosed 
fuses which can be opened for inspection, and which can 
be rewired in the station, there will be a market for 
them, provided that a guarantee is given that patterns 
will always he available for replacements in old designs. 
The fuses should also be of substantial design for use 
in sub-stations. These demands should not be difficult 
of fulfilment. Let us hope that the British firms will 
meet them, and that we shall not be driven to accept 
patterns supplied from abroad. 

А possible pattern of open fuse would consist of a clip. 
replaceable type, used horizontally, with a horn break. 
This could be mounted high up, on a slab, and should he 
reliable and safe. "Phe horns could very well be fitted 
to the fuse handle. and should not add much to the cost. 

Another type of fuse which has been used a good deal 
is the elip replaceable, with the fuse wires run through 
the handle. ‘This has stood up to some severe tests. and 
is promising. "The fuse wires should preferably be of 
small section, several being used in parallel. and Hit 
would probably be an advantage if each wire was 
separated by being run in its own tube. "This would 
help to extinguish the arc after a severe * short.“ and 
also to reduce the explosion 

A further design consists of several fuse wires fixed 
to pillars which separate them from the board. The 
question of covering the fuses with asbestos stockings 
is important. The asbestos makes the blowing point 
somewhat uncertain, as up to a point it may cool the 
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fuse, and with an additional load on, it may prevent the 
escape of the heat, and tend to make it blow sooner, 
particularly if the overload persists for some time. 
This does not seem of great importance, however, as 
the function of a fuse is rather to protect mains in case 
of short circuits than to go with loads not very much 
higher than normal full load. The asbestos ought to 
reduce, and help to extinguish, the arc, and to keep the 
metal from flying. If it does this efficiently it will be 
of considerable value. Fuses should be protected by 
some kind of cover, preferably of an insulating nature. 

It seems probable that porcelain is not the best carrier 
for fuses. It is brittle, and may fly on severe short 
circuit. Fuse carriers would be safer if made of some- 
thing of a tougher nature, which would tear and not 
splinter. | 


Fuses, of course, require switches in series. If clip 
replaceable fuses are used, the fuse may be on the live 
side of the switch. The fuses should be high up, well 
above the head of the attendant when he is closing the 
Switch, it being assumed that he keeps his head well 
down. Sometimes fuses are put low down and the 
switch is placed above, but this arrangement has caused 
accidents when the switch was closed on & bad short, 
as fuse parts have been known to fly and hit the limbs 
of the attendant, with unpleasant results. 

It would be of some advantage if the switches could be 
operated by a long portable handle. With some such 
arrangement and a good design of fuse, there seems to 
be no reason why sub-station fuses should not be quite 
satisfactory, even at 500 amps. capacity, with large 
power behind them. 


TELEPHONE CABLES FOR 


By AN 


Wit the advent of much larger power supply areas, the 
subject of communication between the central station 
and distant points, such as sub-stations, assumes greater 
importance, and the following notes on telephone cable 
will probably interest those dealing with power distri- 
bution. 

To prove satisfactory, a telephone cable used with a 
power scheme must meet the following requirements : — 

l. It must be absolutely reliable under all conditions 
of service. 

2. For economic reasons the first cost should be low, 
the maintenance costs negligible. 

3. The design of the cable should be such that it will 
give reasonably good speech transmission over the longest 
distance for which it would be used. 

Of these requirements, the first is by far the most 
important, since it is obvious that if communication 
cannot be relied on at all times the system is worse than 
useless. The second and third requirements will be 
discussed later, although it may be pointed out now that 
the question of speech transmission is not likely to cause 
trouble over the distances normally required, especially 
if good quality instruments be used. 

There are three types of telephone cable in general 
use for the purpose under consideration: — 

1. Dry core, lead-covered telephone cable. 

2. Telephone cable in which the insulation consists 
of impregnated paper loosely applied, lead covered. 

J. Telephone cable in which the insulation is of solid 
impregnated paper, lead covered. 

All of these types are used with different kinds of 
external protection when this is necessary. 

The dry core cable is the standard type for use on 
telephone systems, and is constructed as follows :— 

The conductors are insulated with one or more loosely 
applied wrappings of dry paper. These insulated con- 
ductors are twisted into pairs, and the required number 
of pairs is built up in layers to form a round core. 
À final binding of dry paper is next put on over the 
core, which is then enclosed in a lead sheath. While 
this type of cable is admirably suited to large telephone 
Systems where the staffs are well trained in its installa- 
tion and maintenance, it has two big disadvantages 
when used in connection with power supply systems. 
First, owing to the ease with which the paper wrapping 
wil absorb moisture, special precautions have to be 
taken while the cable is being jointed. and unless the 
jointer is used to this class of work. low insulation will 
result. This will necessitate special drying apparatus 
to clear it. In the second case, should the sheath become 
punctured after the cable is laid, moisture will penetrate 
for long distances on either side of the joint. This 
effect takes place yery rapidly, and if there is much 


USE IN POWER SCHEMES. 


EXPERT. 


moisture in the ducts or soil surrounding the cable, re- 
placement will be necessary. The length to be replaced 
in this event will be considerable, thus precluding any- 
thing in the nature of & quick repair. Of course these 
troubles occur also in large telephone systems, but here 
the failure is not vital, since spare circuits are generally 
available. In these systems the advantages of increased 
transmission efticiency outweigh the disadvantages, es- 
pecially as the latter are minimised by the skilled staffs 
and special apparatus available. 

Cables with the loose impregnated paper type of in- 
sulatvon are of similar construction to the dry-core type, 
except that for insulating the conductors, impregnated 
paper is used instead of dry paper. А double spiral 
wrapping of paper is usually employed on each con- 
ductor. This type is probably the best of all for the 
use under consideration. Joints are simple to make, 
and the jointers employed would be quite familiar with 
this kind of insulation, since it 1s similar to that on 
power cable. Also, since the cable is filled with impreg- 
nating compound, any moisture penetrating the sheath 
is not likely to travel far up the cable. Repairs in this 
case can, therefore, be quickly effected by cutting out 
and replacing a short length. Ав to mechanical and 
electrical strength, there is no doubt that this type of 
cable, when properly made and laid, can easily with- 
stand any conditions likely to be met in normal use. 
In addition, it has the advantage of being the least 
expensive type. y | 

The best description that can be given of the third 
type, cable with solid paper insulation, is to say 
that it is a miniature power cable. In this type the 
conductors are insulated with lappings of impregnated 
paper applied so as to form a solid core. These cores 
are laid up together either as singles or pairs, lapped 
with more paper, and lead covered. Either method 
gives а very bulky, and therefore uneconomical, tele- 
phone cable. especially when pairing is required. This 
type of cable is frequently specified when there is very 
little justification for doing so, since a cable of the 
second type will stand any induced voltages likely to be 
met with normally. In the unlikely event of a telephone 
conductor coming into contact with a high-pressure 
circuit a breakdown is inevitable, whatever type of in- 
sulation is used. 

To complete the comparison, the relation between the 
costs of these types must be taken into consideration. 
As would һе expected, there is little or no difference 
between the costs of the drv core and the loose impreg- 
nated paper types, while the cost of the solid impreg- 
nated paper type is from two to three times that of the 
other two types, depending, of course, on the thickness 
of insulation specified. 
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The reasons, therefore, for selecting the second type 
of table as the most suitable for use on a power scheme 
are as follows :— | 

1. While it is no cheaper than the dry-core type, it 
is easier to lay and maintain, since it requires no special 
training on the part of the jointer, and no special ap- 
paratus to keep it in working order. 

:2. It costs from one-half to one-third the amount of 
the solid insulated type, and while its factor of safety 
from an electrical and mechanical point of viéw is not 
80 high as that for the solid type, it is ample for the 
purpose under consideration. 

Having arrived at a conclusion as to the type of 
cable required, it is now necessary to see what size of 
conductors, and how many of them, are necessary. The 
standard sizes of conductors used for telephone work in 
this country are stated in pounds per mile. The dia- 
meters are as follows :— 

10 lb. p. m.—. 025 in. 
20 lb. p. m.—. 0355 in. 
40 Ib. p. m. —. O50 in. 


When considering a telephone cable these sizes should 
be adhered to as far as possible, since all telephone cable 
manufacturers have machines equipped for dealing with 
these sizes. They also hold stocks of these wires, and 
it is therefore reasonable to expect а saving in cost and 
a quicker delivery if these sizes are specified. There 
is very little reason for specifying stranded conductors 
in telephone cables. A stranded conductor, of the small 
size necessary for this class of work, gains little in 
strength or flexibility over a solid conductor, and is 
more expensive. To enable a decision to be made as to 
the size of wire necessary, the following table gives the 
distances over which good commercial speech is possible 
with a given size of conductor :— 


70 lb. p.m.—.066 in. 
100 lb. p.m.—.079 in. 


Niles. Niles. 
10 lb. p. m.—5 70 lb. p. m. 30 
20 lb. p. m.— 10 100 lb. p. m.—40 
40 lb. p. m.— 20 


These figures make allowance for any instrument and 
terminal losses that are likely to occur. | 

When fixing the size of conductors and the number 
of pairs required, possible future extensions should be 
borne in mind. Regard should be paid to the fact 
that a one-pair telephone cable is rarely economical, 
since a two or three-pair cable may be obtained for little 
extra outlay. Even if only one circuit is wanted, with 
no probability of increasing this number, a two-pair 
cable should be considered. Provision is then made 
for a stand-by circuit should the one in use happen to 
fail. 

The only remaining point now left to consider is the 
thickness of sheath required. This naturally depends 
on the diameter of the eable, but to obtain the necessary 
mechanical strength the radial thickness of sheath should 
not be less than .065 in. This is the usually accepted 
figure in this country for а minimum lead thickness 
on any lead-covered telephone cable, however small. 
The reasons which cause some engineers to specify exag- 
gerated lead thicknesses are difficult to understand. 
Of course, this may lessen electrolytic action by reducing 
the current density in the sheath, but it will not prevent 
electrolytic action entirely. Attacking the problem from 
the point of view of taking precautions to prevent elec- 
trolvsis would seem to be a cheaper and more logical 
method. The same argument applies to chemical corro- 
sion. Increasing the lead thickness simply delays failure 
and does not prevent it entirely. A protective covering 
designed to meet the particular case where chemical 
corrosion is expected, would prevent failure, and would 
offer a much cheaper solution of the problem. 


Wages in the Clyde Area,—Forty-one firms in the Clyde 
area have agreed not to reduce the wages of the contracting 
members of the Electrical Trades Union by 3d. an hour. Many of 


the employers who are observing Union terms are federated firms. 
— Daily Herald, 


. older method of barter. 


CURRENCY AND BANKING. 


Mr. Н. G. WILLIAMs, M. Sc., M.Eng., A. M. Inst. C. E., 
secretary and general manager of the Machine Tool 
Trades’ Association, recently delivered two lectures 
under the auspices of the Manchester Engineering Coun- 
cil on the subjects of currency and banking, and foreign 
exchanges and foreign trade. He dealt with these im- 
portant subjects clearly, and on orthodox lines, explain- 
ing in the first instance the use and growth of currency 
and how it came to supplant, almost everywhere, the 
He pointed out the essential 
qualities of money, first as a medium of exchange, and 
second, as a measure of value. He pointed out the 
advantages of a metal coinage, carrying intrinsically 
its own face value over a paper currency such as we now 
possess. 

Banking operations and the natural limitations to 
credits were next dealt with, and it was shown how 
a bank must always keep sufficient reserves to deal with 
emergencies. 

We think, however, that Mr. Williams momentarily 
relapsed into pre-war thinking, when he remarked that 
‘af anything cause alarm, the people who possess notes 
may present them and demand gold.“ 

With regard to paper money, he remarked that its 
value depended upon the faith reposed in it by the 
people; but that in most countries the present cause of 
depreciation was not lack of their faith, but was due to 
the creation of credit by inflation of paper money, 
which automatically put up the price of commodities. 
At the same time he admitted that the manufacture of 
credit was not the sole cause of the rise in prices above 
the purchasing power of the people, with the disastrous 
slump that followed. | 

The pressure on the banks to carry the burden of 
the stocks, the heavy taxation, and other factors, all 
aggravated the slump. 

Mr. Williams thinks that with а reasonable sacrifice 
of wages on the one side and profits on the other. 
trade may soon be restored; but he suggests as one 
remedy a hair of the dog that bit us,“ viz., a little 
more judicious inflation of credit to get business on the 
move again. 

His second lecture was devoted to the question of 
foreign exchanges. Mr. Williams attributed our ad- 
verse exchange in the U.S.A. almost entirely to our 
adverse balance of trade, viz., that we are constantly 
importing more from America than we are sending to 
her." He dealt with this matter very clearly; but we 
hardly think he gave due weight to political considera- 
tions, which, of course, have a great influence. 

He pointed out how the exchange could be rectified by 
movements of gold, but, of course, this presupposed gold 
available to be moved. 

The rates of exchange as between this country and 
the U. S. A., and France and Germany, were fully con- 
sidered, and also the important question of the Indian 
and Eastern exchanges was touched upon. 

Mr. Williams concluded with the expectation that. as 
soon as we get the New York exchange to $4.86—that 
is, to the normal figure—we could restore the gold 
standard at once. 

In our opinion, it is of great advantage that the 
trading community, and especially engineers, should 
understand at least the principles underlying these great 
questions of currency and exchange, and not leave them 
entirely to the money experts; and Mr. Williams did a 
very useful service to the engineers of Manchester un 
presenting them with these two excellent. lectures. which 
at least put forward the generally accepted views clearly 
and concisely. 

To any of our readers who mar feel inclined to follow 
up the subject, we would venture to recommend а book 
entitled Inflation.“ by Prof. J. Shields Nicholson. 
of Edinburgh, which gives а very interesting and mas 
terlv account of the present position; or rather we 
should say (as the position changes so fast) the recent 
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position. He lays bare the disastrous course of our 
Governmental borrowings and spendings, and shows 
clearly enough how the present financial position has 
been reached. 

Unfortunately, neither lw пог any other exponent of 
tlie dismal science seems able to show how or when 
we are to get back to а satisfactory basis. They all say 
return as soon as possible to the gold standard, or, in 
other words, restore the convertibility of our paper cur- 
rency into gold ; but how, or when, is not indicated. 

After all, we think it is possible to overstate the im- 
portance of the currency, which is only the medium. 

The worthlessness of Russian paper is not only in- 
herent in the reckless quantity that has been printed. 
If people had confidence in the Russian Government 
things might soon be altered even there. 

However, the great bulk of our trade is carried on 
by cheques and bills of exchange, and the measure of 
our credit is the measure of the confidence reposed in 
us that we will, as heretofore, keep to our bargains. 

If we could only get our political and industrial pro- 
blems solved, and settle down to steady production, our 
credit, and eventually our foreign trade, would soon be 
back at a high level. 
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„SMALL ACCUMULATOR. DEFECTS AND 
THEIR REMEDIES.. . 


By “VOLTMAN.” 


Tue class of small portable accumulator, ranging in 
type and size from that used for automobile lighting 
and starting down to the miniature single cell employed 
in pocket lumps, requires special treatment and hand- 
ling to obtain the best results—this has been the 
writer's experience. One cannot successfully apply 
the same rules that should be observed in the case of 
large fixed batteries. With every part made on so small 
a scale, and with very limited clearances, not to men- 
tion a certain fragility of material, it is inevitable that 
a number of minor troubles are likely to arise, which 
are absent from the large fixed battery. The small 
accumulator also gets a good deal of knocking about 
by inexperienced hands. 

In general, small cells seem to be very susceptible to 
incorrect specitic gravity of the acid, and if neglected 
have a strong tendency to sulphate. ‘The quantity of 
acid per cell is necessarily small, and regular testing 
of the specific gravity is advisable. Frequently it will 
be found that the acid is too weak, as users of these 
batteries generally overdo the adding of water to make 
up for loss by evaporation. The most convenient form 
of hydrometer for testing the specific gravity is the 
pipette having a rubber "bulb and a float inside the 
glass vessel. ; 

Breaking г aw way of the active material from the plates 
is very common, due to vibration chiefly, and as the 
plates are very close together, and not always provided 
with a complete separator, loose active material becomes 
wedged in between them. A narrow strip of whalebone, 
very thin and flexible, which can be inserted through 
the vent, is very useful for dislodging these troublesome 
fragments of active material, and causing them to fall 
to the bottom of the cell. A very puzzling defect the 
writer has experienced is that of a leak in the dividing 
piece between the cells, thus causing a slow but sure 
running-down on open-circuit. It is only detected by 
emptying one cell, when the acid will be found to per- 
colate through from the other. This defect is only 
repairable by opening up the case and recementing the 
leaky joint with celluloid cement (celluloid dissolved in 
acetone). Repairs to celluloid cases on the outside are 
quite easy to effect with thin sheet celluloid and cement 
(for this purpose worn-out season ticket cases answer 
admirably, as patches and angle pieces are readily 
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made thereof). For similar defects in ebonite cases no- 
thing is so good as the ever-useful Chatterton componnd: 

The bugbear of terminal corrosion is not so common 
nowadays, but short of using all-lead connections it is 
always prone to occur. The old dodge of vaselining the 
terminals is only a temporary remedy. If the defective 
rubber gland cannot be renewed the acid will inevitably 
creep up and attack the brass. The writer recommends 
painting round the gland and lower part of the terminal 
with anti-sulphuric enamel, and coating the terminal 
head, by first heating it and then rubbing the surface 
with a piece of shellac or sealing wax. This produces a 
durable acid-proof coating. 

Instances of small accumulators slowly. discharging on 
open circuit may often be traced to current leakage due 
to a conducting film of acid forming on the upper sur- 
face of the case. By flowing some melted paraffin wax 
thereon, this surface leakage is greatly reduced, as the 
wax has a repellant effect on acid tending to settle on 
the surface. 

Lug fractures inside the cell are sometimes a puzzling 
source of trouble, as the break may not be visible nor 
yet completely interrupt the circuit, but will produce 
a bad contact. A good repair can generally be made 
by the manufacturers by burning on a new lug. Out- 
side connections also sometimes break at the point where 
the weld has been made, and this is not always noticed. 
Such connections appear to be too rigid to withstand 
the vibration that some batteries are subjected to. It 
is, however, а simple matter, on locating such a break, 
to remove the connector bar and solder a strip of thin 
lead to the lugs, making a bend or шор in the strip t to 
provide sufficient flexibility. 
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ELECTRICAL MACHINERY IN. THE 
_. MALAY PENINSULA. 


IN the past the amount of electrical. plant that: has gone to 
the Malay Peninsula has not been very. great; but with the 
development of the industries of the country and its gradual 


opening up to civilised conditions there is reason to believe 
.that its requirements of machinery of all sorts will increase. 


The statistics of the Straits Settlements show the- value of 
imports and exports of electrical machinery for three years as 
follows :— 


Imports. Exports. 


1917 i T .. £60,525 £18,795 
1918 hos ie .. 09,189 22.191 
1919 in Sua .. 153,590 31,795 


Though classified as exports, the electrical goods sent out of 
the Straits Settlements do not leave the Peninsula but find 
their way into the Federated and Unfederated Malay States 
in nd to the value of £14,828; in 1918, £10,317; and in 1919, 
422.818. 

It will be interesting to merchants and manufacturers in 
this country to know whence British Malaya draws its sup- 
phes of electrical goods, and this is shown in the following 


ta b le: = 
1917. 1918. 1919. 


United States of America .. 217,293 49.179 474.593 
United Kingdom, . aa 25,500 17.028 50,430 
French Таа — — 16,643 
China ео е 422 7,674 4.651 
Australia Ps ae -— 196 792 1,074 
Italy ТРЕ: 7: 933 - 857. 
Japan "EB 8.195 13,806 811. 
Hong-Kong „ 1,231 1.688 592 


The most remarkable feature of the above statistics is the 
supply of goods of this description from Asiatic countries, 
especially French India. The imports from Hong-Kong and the 
China coast ports may be merely tanspipmente from Japan, 
the United States or elsewhere. 

In the Federated Malay States, the supervision of dekal 
machinery is entrusted to the Senior Warden of Mines; and 
from Mr. W. Eyre Kenny’s report for 1919 it appears that the 
number of installations of generating plant in these States was 
as follows :—1917, 100 installations (8,976 kW); 1918, 106 (9,360 
kW): 1919, 109 (9,544 kW.). In addition there were 20 self- 


contained lighting plants installed in private houses, plant to 


about 1,900 kW was in course of installation at the end of 


1919, the aggregate horse- power of motors employed was 9,320 


as against 9,660 in 1918, and a census taken in December 
showed that motors totalling 3.400 h. p. were available as 
spares but were not connected. 

A classification of all electrical generating plant employed in 
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she Federated Malay States in 1919 was given in kW as 


Power. Light. 
Mining e Ee s 8,758 189 
Agriculture ... D sud 68 216 
General ы S а: по 146 
Government ul ut 191 2,537 
Total 9,067 3,085 


The horse-power of motors employed for all purposes aggre- 
gated 11,560, us compared with 11,900 in 1918. 

It is regrettable, writes Mr. Eyre Kenny. that so many 
different frequencies and voltages are in use on mines. Mine 
owners would be well advised to adopt British Standard fre- 
quencies and voltages. For three-phase power installations a 
frequency of 50 and a voltage of 400 or at motor terminals 
will meet requirements in the majority of cases; for continuous 
current plant a voltage of 500 is in general use and may well 
be adopted. For lighting, a voltage of 115 or 230 is practically 


in standard use in the Federated Malay States and the Straits 
Settlements, and although not British Standard, it would be 
advisable to adhere to these pressures. 

In the Malayan collieries at Rawang. in Selangor, three new 
300-kW steam-driven generators were installed, a ninety-eight 
inch Sirocco " ventilating fan was brought into use, two 
storage battery electric locomotives for underground use were 
imported and have rendered good service, and a long wall 
electrically-driven coal cutter with an electrically-driven coal 
conveyor were being installed at the end of the year. 

In the report for 1919 of the Director of Public Works (Mr. 
R. O. N. Anderson) it is stated that the Gombok section of 
the Kuala Lumpur electric light installation gave a great deal 
of trouble during the year, and there were many stoppages. 
the chief reason being the wearing-out of the generator 
coils. ''It has been impossible to get new ones anywhere," 
wrote Mr. Anderson. '' and there is no apparatus for carryiny 
out repairs satisfactorily here," but doubtless this has since 
been remedied. Sale of energy brought in £23,567, against 
£24,047, and the gross profit was £12,519. 


RECENT DEVELOPMENTS IN TURBINE PRACTICE. 


By K. 


BAUMANN. 


(Abstract of paper read before the INSTITUTION OF ELECTRICAL ENGINEERS.) 


In 1912 the author read a paper before the Institution describ- 
ing the development of the steam turbine up to that date.* 
The present paper generally outlines turbine practice during 
the interval, reviews the circumstances which resulted in 
developments which can be best described as the ''race for 
the maximum output at the highest possible speed,’’ describes 
how. progress has been made possible, and deals in detail 
with the problems connected with the large turbines required 
for electric power stations of the future. 


Part I.—SuMMABY OF DEVELOPMENT. 


From a list of turbo-alternators built by various makers 
during the past ten years it appears that the largest alternator 
with a speed of 1.000 r.p.m. was built by the A.E.G. in 1918. 
This 50,000-kW set was very expensive, and future progress 
will be towards increasing the output of 1,500-r.p.m. machines 
rather than developing 1,000-r.p.m. sets. The largest 1,500- 
r.p.m. machine at present in operation has a capacity of 
35,000 kVA (maximum continuous rating), and most manu- 
facturers are willing to build an alternator of this size. А 
85,000-kVA alternator has been built for a speed of 1,800 
r.p.m., and the capacity of this machine is equivalent to 
50,800 kVA at 1,500 r.p.m., on the basis that the maximum 


g 59000 . eic. Flectric — Е 82 • белега] Electric! — i | ` 
— ‚к ра Eetue 22 g и We 
„ө ГАУ | i 
$ 40000, BTH - a : — р ооо E 
= @ Niet, Alsacienne de zu, Se 3 оо) € Brown 
= cm Мести] g 0 AEC 
2 50000 а Metropolitan: — У 1%ů,ũ,,ũj — 
~ j Vickers | | bog a | mW 
5 \ 8 
© à 2 14000 
E EU e irs qo 
$ 2 12000 | 7 
M 
8 B 10000 “WE: 
2 ^ а 656000 — - 
= 600 — 
© | 
о ‚' 
Е aoe aps 
Ё Z 2000 —— + 
% 3 0 „ „„ ТЕЕ e ccelo] 
= 1912 D i 15 16 "AZ "a Чә "7e 71 
Yea* 


Fics. 1 AND 9.—GnRowTH OF Max. Cont. KVA RATING ОР 
ALTERNATORS, REDUCED TO 1,500 R.P.M. (LEFT) AND TO 
3.000 R.P.M. (RIGHT). 


possible capacity varies inversely as the square of the speed 
(r.p.m.). Fig. 1 shows the growth of the maximum con- 
tinuous kVA rating reduced to 1,500 r.p.m. diagrammatically. 

A list of turbo-alternators running at high speeds (2,400 
r.p.m. and above) which have been built during the last ten 
years shows that the capacity has increased in this country 
from about 3,000 kVA in 1912 to 17,200 kVÀ maximum con- 
tinuous rating in 1921. Fig. 2 shows the growth of the maxi- 
inum continuous kVA rating reduced to 3,000 r.p.m. diagram- 
matically. | . | 

The d.c. generator driven directly from the turbine has 
disappeared from the market, its place having been taken by 
the moderately low-speed generator driven by mechanical re- 
duction gear, up to units of 4,000 kW, and for larger units 
bv turbo-ulternators in conjunction with rotary converters. 
The development of the reduction gear is also responsible for 
the disappearance of the direct-driven 25-period alternator 
running at 1,500 r.p.m. up to capacities of 4,000 kW, and has 
completely revolutionised turbine practice for small outputs; 
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Lconomical tat ines in kW per exhaust for 1 inch 


the time is not far distant when even the 1, 000-k W, 3,000 
r.p.m. turbo-alternator will be replaced by a turbine running 
at a high speed and driving the alternator through gears. 

The most economical arrangement of the geared turbine 
for large capacities is the ‘‘ two-pinion " arrangement, one 
pinion being driven by the h.p. and the other by the 1р. 
turbine. In such a case the output which can be trans- 
mitted through the pinions very nearly approaches the maxi- 
mum output which can be obtained from the turbine when 
designed for a 29-in. vacuum. 

The development of the economical rating for each exhaust 
is of particular interest. This rating reduced to a basis of 
1 in. abs. back pressure and а speed of 1,500 r.p.m. is shown 
in fig. 4, and fig. 5 shows corresponding particulars of high- 
врее turbines (above 2,000 r.p.m.) of relatively large capa- 
cities. 

Regarding the development of the reaction turbine, in 1910 
the combined Curtis-Parsons turbine was introduced by 
Messrs. Brown. Boveri, and has since become their standard 
design. built as a single-cylinder unit in every case. The l. p. 
end is built up of disks, the peripheral speed of the rotor being 
too high for the use of drums. In this country, and in America, 
development has proceeded on different lines. Parsons in 
this country standardised the two cylinder design for large 
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Flos. З AND 4.—GROWTH OF ECONOMICAL RATING OF TURBINES 
IN KW PER EXHAUST, REDUCED TO A VACUUM OF 1 IN. ABS. 
(Ha) AND 1,500 R. p. M. (LEFT), AND TO 3,000 R. P. M. (RIGHT). 


capacities, the h.p. and l.p. elements being arranged in 
separate cylinders, arranged in tandem for driving а single 
generator. In order to cope with large volumes of exhaust 
steam, the l.p. element is generally of the double-flow type. 
Fig. 6 shows a representative design of Parsons 11,000-kW. 
2,400-r.p.m. turbine. » 

The Westinghouse Electric & Manufacturing Co., Ltd.. in 

America has further developed the sub-division into separate 
cylinders to improve the efficiency and deal with the demand 
for increased capacities; some of its units were built for 
driving more than one generator.. ; 
. The first Ljungström turbine of 1,000-kW capacity was 
installed in 1912 by the North Metropolitan Power Co., Lon- 
don, and since then considerable progress has been made. À 
Ljungström turbine of 30,000-kW maximum continuous capa- 
city is at present under construction in the works of the 
General Electric Co. at Schenectady. : 

A conspicuous feature of the development of the impulse 
turbine is the increase in the output per cylinder. Tbe pro- 
minent firm in this connection is the General Electric Co. 
of Ameriea. The necessary leaving area in this single cylinder 


€0u00——- 5 мое с Oe — "АШЫ 
> General Electric E E: General Electric] | | 4 4 
x WesLineleuse Electric = = Westinthouse Electric 
50000; » Far S 10000! e Parsons- 2 ЗЯ * = 
С a? itanj tigers А — 
Е 3. o Bron Bove T / 
sdo. 7 A 8000l-- — ro 
$ e =~ ef aed ze ч 
3 zg | | ДА 
£ ж 2 ^| ru — y : 
2 cu 5 : 
> ez \ 
4 v Е u». x 
м 28 4000 [7 [^ Ё | 
ü = z =e І E) —— 
“> | 
2 2000 = | 
: ERES 
v | z | E т 
ТОГЕ En DoW eM ccu d 5 70 


— — a — e 
— — — — — 


DIF etry vg 


Vel. 88. No. 3,364, APRIL 15, 1921.] 


THE ELECTRICAL REVIEW. 


418 


unit has been obtained by increasing the diameters of the 
last stages and increasing the length of the blades. The great 
difference in overall length, and the additional cost involved 
in the two-cylinder construction, are no doubt responsible for 
the eurly change-over to the single-cylinder construction. Ex- 
perience has shown, however, that single-cylinder construction 
possesses serious inherent disadvantages due to disk and blade 
vibrations. 

In the A.E.G. 3,000-r.p.m. turbine of 30,000-kW capacity 
in one cylinder, the last stage is arranged on the double-flow 
principle, the exhausts from the two halves facing one 
another. The steam passages from the last but one row to 
one half of the last stage are arranged around the last stage, 
and the exhaust steam is caused to flow around these passages 
before entering the exhaust proper. The flow of steam out- 
side the last stage 1s very complicated, and will result in a 
considerable drop in pressure between the last row of blades 
and the condenser, and also between the last but one stage 
and the extreme half of the last stage. 

А number of 16,000-kW turbines designed to run at 1,500 
r.p.m. have been built by the A.E.G. for large super-power 
stations such as Golpa. This design is conspicuous for its 


FIG. 5.—Parsons TANDEM REACTION TURBINE AT CARVILLE, 
NEWCASTLE-ON-TYNE, 1916. 
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Fic. 6.—METROPOLITAN-VICKERS TURBINE WITH HEATER 
AND CONDENSER, АТ DALMARNOCE, GLasaow, 1919. 
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E о of blade length to mean diameter being 
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are under const id 10,00-k W turbines running at 3,000 r.p.m. 
published. uction, but no details of designs have been 


ode ! 
rn Bateau turbines are built by the Metropolitan- 


Vickers Electrical Co.,“ and figs. 6 and 7 show a multi-exhaust, 
18,750-kW, 1,500-r.p.m. turbine with other novel features. 
The stream-line exhaust secures a simple flow of the steam, 
thus reducing to a minimum the pressure-drop between the 
last row of blades and the condenser. It also ensures uniform 
distribution of steam over the whole condenser-tube surface, 
thereby effecting а reduction of pressure-drop in the con- 
denser itself. A surface-type feed-water heater is arranged 
within the turbine cylinder, the tubes in which the condensate 
is heated being exposéd to steam which is tapped from the 
main turbine at a relatively low vacuum. The incorporation. 
of the heater as an integral part of the turbine avoids the 
necessity of additional heater casings and pipe connections 
which would complicate the lay-out of the plant to a con- 
siderable extent. The exhaust casing is rigid in construction 
and is placed directly on the foundations, thereby dispensing 
with the use of heavy foundation girders. The condenser 
inlet flange is bolted directly to the turbine cylinder. ‘The 
h.p. end of the turbine is flexibly connected to the rigid 
portion of the casing, the extreme end of the h.p. cylinder 
being supported from a pedestal. In the old-fashioned design 


heavy foundation girders are usually required to provide side 


supports for the turbine, which increase 
the cost of foundations and interfere 
seriously with the accessibility of the 
joint between the turbine and the con- 
denser. The pipe type of nozzle box 
and steam chest combined with nozzle 
control is such that the highest steam 
pressures and temperatures can be used 
without fear of distortion of the turbine 
cylinder due to variations in load and 
steam temperature. 

A comparison of the commercial 
development of impulse and reaction 
turbines shows that prior to the war the 
position, as far as European countries 
are concerned, was roughly as follows: 
Impulse: Number of makers, 30; num- 
ber of turbines, 900; output, 1,400,000 
kW; and average ‘size of turbines 1,550 
kW. Reaction: Number of makers, 9; 
number of turbines, 250; output 500,000 
kW; and average size of turbines, 2,000 
kW. Similar information for this coun- 
try for 1919 is: (Orders in Great Britain 
for turbines above 200 kW capacity) Im- 
pulse: Number of turbines, 148, output 
} 411,568 kW; and average size of tur- 
B bines, 2,870 kW. Reaction: Number of 
E turbines, 46; output, 112,407 kW; and 
4) average size of turbines, 2,440 kW. 

Concerning machines for special pur- 
poses the demand for low and mixed 
pressure turbines has considerably de- 
creased, but there has been an increased 
application of back-pressure and reduc- 
ing turbines to mills and factories. The 
sizes of units required are moderate, and 
Ea the practice has not changed appreciably 
A during the period under review. 


Part IJ.—Factors AFFECTING DEVELOP- 
The author discusses al] the points in 
design which affect reliability, and gives 
such data as will enable the power- 
station engineer to appreciate the merits 
of any particular turbine design. |. 
The progress made in steam conditions 
. shows that at present steam pressures 
as high as 350 lb. per sq. in. (gauge) 
are being adopted and temperatures as 
high as 750 deg. F. The vacuum has 
been increased from 29 to 29.1 in.; the 
heat drop from 407 to 485 B.th.u. per 
lb., and the ratio of expansion from 418 
to 828. Higher steam pressures than 
350 lb. per sq. in. are at present not 
justified except in power stations where 
economy is of extreme importance, 
where coal is very expensive and the 
load factor very high. A steam tem- 
perature of 700 deg. F. is the present 
standard. | | т 
The basis of calculations for the improvement 1п neni 1 
sumption possible with improved steam conditions is ехр al E 
and improvements due to higher steam pressures, n t 
tures, and vacua are discussed in turn as well as шо о 
reheating and feed-water heating. Finally, the neu а 
to thermo-dynamic efficiency, and points out n 5 
tages of the velocity wheel are outweighed by ge ры tha 
efficiency of single Rateau stages, except ш canen a 
diameter used for the first stage 18 relatively е N ена 
a tendency for ће h.p. end of reaction turbines OTe, 
by impulse stages not necessarily of the e 110 dle portion 
but also of the ordinary Rateau type. For the Ming continue 
and the l.p. end both impulse and reaction bia 
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to be used, but reaction bladi 
umpulse blading. ; 


Part III. ECONOMIC RATING. 


It is possible to desigu a given turbine frame for апу 
rating within a given range, and the economical consumption 
at such designed ratings will lie along a curve D, fig. $, 
which is defined as the " economical consumption charac- 
teristic " for the given turbine frame for given steam and 
vacuum conditions, and the problem is the determination of 
the particular point along curve D at which the economie 
‘rating can be fixed for a given load factor, fuel costs, capital 
charges, &c. 

The manner in which the losses vary with the rating of a 
ziven size of turbine for given steam and vacuum conditions 
is shown in fig. 8 [steam pressure 200 lb. per sq. in. gauge, 
superheat 200 deg. F., and 29 in. vacuum]. 

Curve A shows the variation of the steam consumption 


ng has largely given way to 


NT 


in lb. per kWh at the blading if c? losses do not exist. This 
consumption is independent of the rating, and curve A is, 
therefore, a horizontal] line. Curve B shows the variation of 
the mechanical losses expressed as a percentage of the output. 
measured at the coupling. In the case considered [30,900 kW 
Curve C 


at 1,500 r. p. in.] the mechanical losses K m = 535 kW. 
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Mic. 7 -MeTROPOLITAN-VICKERS MULTI-EXHAUST TURBINE. AT 
DALMARNOCK. 


shows the variation of the c? losses expressed in percentage 
of the total heat drop available for a back pressure of 1 in. abs. 
These losses vary approximately us the square of the rating. 
Curve B plus € shows the variation of the total losses expressed 
as a percentage of the output at the turbine coupling. Curve 
D is the economical consumption characteristic, and shows 
the variation of the economical steam consumption for the 
various designed ratings referred to the outputs at the turbine 
coupling. : f ; 

In actual practice it does not pay to design a given turbine 
frame for the rating which gives the lowest possible steam 
consumption, because the turbine will be too expensive for 
such a rating. In order to determine the comercial economic 
rating of a given turbine frame (the“ economic rating), it 
is necessary to consider the relative influence of the fuel and 
capital cost charges per kWh on the generating costs. The 
capital cost of the turbine itself varies inversely as the rating, 
whereas the fuel charges increase from the point of maximum 
efticiency with the rating. 

The effect of the fuel and capital charges is such that for 
а back pressure of 1 in. abs. the rating becomes K. = 32,500 
kW. I. ., 1.55 tines the minimum steam-consumption rating 
of 90:300 kW. The corresponding outlet losses become lo = 
4.0 per cent. For a back pressure of 2 in. abs. the rating 
becomes 45.00. kW or 1.38. times the economic rating for a 
back pressure of 1 in. absolute. The corresponding outlet 
losses for 2 in, abs. are % 3.19 per cent. or 69.3 per cent. of 
the corresponding losses for а back pressure of 1 in. abs. 

For a load factor of 25 per cent. the economic rating of a 
given frame is 20 per cent. larger than for а load factor of 
5% per cent., the outlet losses being 40 per cent. larger; оп 
the other hand, if the load factor 18 75 per cent., the rating 
would be reduced by 10 per cent. and the outlet losses by 


20 per cent. The economic rating varies approximately in- 
versely as the fourth root of the load factor, and the losses 
vary inversely as the square root of the load factor, and 
similarly it follows that the economic rating varies: Inversely 
us the fourth root of the cost of coal; or directly as the fourth 
root of the interest factor; or directly as the fourth root of the 
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Fic. 8.—VARIATICN or [OSSES AND STEAM CONSUMPTION WITH 
RATING. 
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evaporation; or finally, directly as the fourth root of the 
initial cost of the turbine. | 

Thus, for an increase of 20 per cent. in the cost of the 
turbine, the rating of the turbine should be increased 5 per 
cent., provided that the cost of coal remains the same. It 
will generally be found, however, that the cost of the turbine 
increases with the cost of coal, these factors being industrially 
interdependent. The rating of the turbine would accordingly 
remain unchanged. 

The leaving losses vary, inversely as the square root of the 
cost of coal; or directly as the square root of the interest 
factor; or directly as the square root of the evaporation; or 
finally, directly as the square root of the initial cost of the 
turbine. | 

In the cases considered above, no account is taken of the 
fact that, by installing a more efficient turbine, the boiler- 
house plant may be made smaller, resulting in decreased in- 
terest and depreciation charges for the boiler plant, and of 
charges for maintenance and operation. The same applies 
to the condensing plant, the size of which depends, amongst 
other things. on the quantity of steam «discharged from the 
turbine. Moreover, an increase in turbine efficiency reduces 
the heat content per lb. of steam. For every 1 per cent. im- 
provement in steam consumption, the amount of heat to be 
dealt with per kW capacity of the installation is decreased by 
about 1.4 per cent., which is the amount by which the capital 
cost of the condensing plant will be decreased. 


Fia. 9.— Tunkk TURBO- 


U.OOU-KW..— AND ONE 
GENERATORS AT CONNOR'S CREEK (see p. 475). 


45,000-KW. 


It may be urged that such fine limits cannot be obtained їп 
actual practice. It is clear, however, that even if the sizes 
of the various parts of the plant are fixed by other con- 
siderations, considerable advantages can be obtained since, for 
an increase in turbine efliciency, the boiler plant will be more 
easily rated in actual operation, thereby effecting a reduction 
in maintenance charges and also an increase in boiler efficiency. 
The same remarks apply to the condensing plant where 2 
decrease in turbine consumption results in a higher vacuum 
and, consequently, in a further improvement in economy. . 

For the best commercial rating of the boiler or condensing 
plant the saving in capital cost for a given increase in rating 
is equal to the extra fuel cost entailed by the same increase 
in rating. "Therefore, the financial gain resulting from the use 
of a more efficient turbine is equivalent to that which would 
have resulted had correspondingly smaller boiler and condens- 
ing plant been installed. 

The saving resulting from the reduction in the steam- 
capacity costs is of the same order as the direct saving in 
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fuel costs, and both factors must be considered in determining 
the economic rating of the turbine. 

Thus, for a back pressure of 1 in. abs. the most economic 
rating becomes 28,400 К\Ү, and the outlet losses are 3.54 per 
cent. For a back pressure of 2 in. abs. the rating becomes 
41,000 kW, or 1.42 times the rating for 1 in. abs., the corre- 
sponding outlet losses being 2.52 per cent., or 0.7 times the 
losses for 1 in. abs. 

When allowance is made for the steam-capacity costs the 
effect of such factors as cost of coal, initial cost of turbine, 
&c., on the rating becomes smaller, simply because the in- 


Fic. 10.—Stkam END or 45. 0 0-KW. TURBINE 


fluence of such factors is offset to some extent by the influence 
of the steam capacity. The variation of the overall economic 
rating with coal cost, load factor, &., is only about one-half 
of that which is obtained in the case of the economic rating. 

It 1s evident from the foregoing that if too high an average 
cooling-water temperature is given to the manufacturers, as 
is often the case, the turbine will be large enough as far as 
load-carrying capacity, i.e., steam-chest and nozzle capacity, 
is concerned, but the exhaust end will be too small, thereby 
impairing the efficiency of the turbine. On the other hand, 
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Fic. 11.—GENERATOR AND L.P. Ехо or 45.000-K W. MACHINE. 


if too low a temperature is given, the turbine will be unneces- 
sarily expensive. American practice has standardised turbine 
ratings on the basis of a vacuum of 29 in. (barometer 30 in.) 
although the average cooling water temperature would justify 
а vacuum slightly higher than this. 

` [To be continued. ] 


DISCUSSION IN LONDON. 


Mr. W. H. PATCHELL opened the discussion by referring to 
some of the large machines he saw during his recent visit to 
America. He had a number of lantern slides thrown on the 
screen (from which our illustrations have been reproduced), 
and explained that fig. 9 was a view down the engine room 
of the Detroit Edison Co.'s Connor's Creek station showing 
three 20.000-kW machines in the foreground and one of the 
45,000-k W (1918) sets in the background; the latter machines 


were the largest single-shaft turbo generators in the U.S.A. 
Fig. 10 showed the steam end of the large machine, and some 
idea of its size might be gained from the fact that the dis- 
tance between the centre line of the shaft and the floor level 
was 7 ft. The machine was a 2l-stage turbine, running at 
1,900 r.p.m., with a maximum tip speed of about 726 ft. per 
second; its overall length was 64 ft., and the weight of the 
stator, which the speaker saw placed in position, was 115 tons. 
The heavily-lagged steam pipe was 22 in. in diameter. As an 
illustration of the station's war-time troubles, the speaker men- 
tioned that the 90.000-kW sets had had to be overrun and, 


Fig. 12.--CRACKED SEMI-STEEL CASING. 


owing to delay in getting the second 45,000-kW set commis- 
sioned, overhauling was unduly postponed. Consequently the 
wheels of one of the 20.000-kW sets failed, and was followed 
by the fracture of the h.p. steam casing (as indicated by the 
arrows in fig. 12) of the 45.000-kW turbine (1918) which, in 
the absence due to war conditions of steel, had been made of 
" semi steel." The reduction of the July peak load from 
300,000 to 160,000 kW was managed in a magnificent spirit of 
co-operation on the part of 150 large consumers and the supply 
company. The day peak load was removed and replaced by 


Fic. 13.—GENERATOR AND RinpED. 45,000-Kw. TURBINE. 


evening and night shifts, after which the load was gradually 
allowed to increase again until November 1st, by which date 
it was again normal. Meanwhile, splendid work had been 
done by the station staff, and also by the contractors: a 20,000- 
kW set weighing 350 tons was removed and a 10,000-kW set 
installed in its place; the latter machine weighed 150 tons, 
and was erected in seven days while the speaker was in 
Detroit. The faulty 45,000-kW turbine was returned to its 
makers, and both it and the second set were in place again by 
November Ist. Fig. 11 showed the l.p. and generator end of 
the 45.000-kW (1918) set, while fig. 13 was a similar view of 
the 1920 machine with the former set behind it, and it would 
be noticed that the turbine casing of the newer machine had 
been heavily ribbed. As regarded the use of large sets, the 
speaker remarked that the peak of the Detroit Edison Co.'s 
load curve doubled every five years! At present 30,000 kW, 
of which size the Detroit Co. had two sets, was a 
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more fashionable size than the 45,000-kW one. Fig. 14 
showed another type of large machine, a 00,000-kW (ог 
on a two-hours' rating 70,000-k W) three-shaft set in which 
the steam divided from the high to the l.p. cylinders so that 
60,000 kW could be developed by all three cylinders, or 40,000 
kW by two of them. Should any one of the three machines 
fail it would te cut out automatically, and by means of other 
automatic valves boiler steam could be passed through a reduc- 
ing valve on to either or both of the l.p. machines. That set 
was in one of the two New York stations of the Interborough 
Rapid Transit Co., one of the most interesting stations in 
America. The company originally used the Manhattan type 
of engine, which was used later by the London County Council 
at Greenwich. Some were replaced by two-spindle 30,000-kW 
machines shown in the background of fig. 14, the 60,000-kW 
set being in the foreground with its h.p. cylinder between the 
two l.p. ones; each set ran at a speed of 1.900 r.p.m., the 
l.p. turbines were of the double flow type, and the shatt be- 
tween the two halves was provided with a labyrinth packing. 
In that connection the speaker mentioned an interesting acci- 
dent that had occurred. After the machine had been in its 
maker's hands for some three months for overhaul, it was 
started up, and when it had run for three-quarters of an hour 
the shaft seized. It was fortunately tripped in eight seconds 
and pulled up almost '' dead," otherwise there might have 
been extensive wreckage. Fig. 15 showed the extent of the 
damage, which was purely local, and fig. 16 was a more 
detailed view of the failure. 

Mr. А. A. CARNEGIE was rather disappointed in the paper 
inasmuch as no test results of impulse machines had been 
included in it. The author had stated that only one result 
of such а test had been published. but the speaker recalled 
that he himself had given figures and information in the 
course of the discussion on Mr. I. V. Robinson's paper on 


Ета. 14.—A 3-8НАЕТ, 70,000-kw. SET AT New York. 


„Power Station Design in Relation to Thermal Efficiency," 
on the occasion of the 1920 Convention of the Incorporated 
Municipal Electrical Association at Hklev. He then exhibited 
steam consumption test curves of 20,000 and 10,000-k W Par- 
sons turbo-alternators,* which tests were made after the 
machines had been in operation from one to thirty months, 
all with the same satisfactory results. The figures lay quite 
snugly along the line, and there was no deterioration even 
after the machines had been working for two years. Those 
results showed two things; first, that the efficiency obtained 
was pot a matter of luck, and, secondly, that the method of 
testing could be relied upon, beeause it had been proved that 
the tests could be repeated with accuracy. The use of fine 
hlade tip clearance was avoided in modern reaction turhines 
bv the adoption of "' end-tizhtened "' blading. which made it 
possible to employ a radial clearance ag large as desired. 
Mr R.A. CHATTOCK thought that high sreeds cut into the 
reliability of machines. and reliability was the first thing that 
the uger considered. The thermo efficiency came next, bnt 
it must not be developed at the expense of reliability; he was 
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of the opinion that they were justified in going to any reason- 
able expense to obtain reliability. und for the same reason 
gears should be eliminated as much as possible. Turbine 
makers would experience difficulties on account of the fact 
that generator manufacturers not infrequently required the 
machine to be run through its critical speed; however, when- 
ever it was possible to do so they should keep within the 
critical speed. With regard to the erosion of turbine blading, 
the elimination of CO,, &c., was very desirable, but in the 
speaker's opinion erosion was chiefly due to moisture in the 
steam itself, and he thought there would probably be more 
risk of erosion taking place in cases where high steam pres- 
sures Were adopted. ‘the speaker mentioned a certain bearing 
failure which had not been heralded in any way by an in- 
crease in the temperature of the lubricating oil; the cause of 
the failure had never been discovered, but he thought that 
such an accident could have been avoided by the use of tem- 
perature indicators, which would show the actual temperature 
of the metal itself and not that of the lubricating oil. In the 
т large machines, two thrust bearings should be pro- 
vided. - 

Mr. H. L. Guy, by the aid of lantern slides, considered the 
subject of the gain in heat consumption with increased 


Fic. 16.— LABYRINTH PackiNo FAILURE. 
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advised that turbines should be started up was puzzling, and 
the question appeared to be: Were they `` progressing ’’ at 
too tast a rate? 

Мг. B. PoCHOPRADSKY pointed out that turbine develop- 
ment had proceeded in two classes; one, as in the U.S.A., 
adopted a large number of stages of small diameter, and the 
other just the reverse. On the Continent the practice was to 
increase the diameter as far us possible and reduce the 
number of stages, a policy which resulted from long 
research and experiment, and good results had been 
obtained. He did not agree with the author that turbine 
development had reached a critical stage. Accidents could 
generally be classified; for instance, those due to no provision 
having been made for expansion, to interruption of the oil 
supply, to small clearances, &c., were not new, and every 
form of heat engine had been subject to them from the 
earliest days. On the other hand, disk failures were more 
modern troubles, but they also céuld probably be avoided 
by more careful inspection of materials us they were passing 
through the shops. 

Mr. A. JUbE Was of the opinion that the leaving losses were 
nothing like so important as the author vppeared to imagine. 
Long blades were also very undesirable, and those who used 
them must expect to get trouble; they could, in fact, well 
afford to countenance some extra loss if by so doing they 
could reduce the length of the blades. The author's multi- 
exhaust system was a perfectly ludicrous affair; he appeared 
to have entirely overlooked the fact that the leaving losses 
were not confined to the last stage of the turbine, but that 
the last stage but one also had leaving losses. 

Mr. R. J. KAULA appreciated the author's ingenious double 

exhaust idea, but thought that such like things were only 
what might be termed a passing phase " of development, and 
that sooner or later they would return to the simple flow 
design. Meanwhile, the difficulty was to obtain some reliable 
disk material. Another problem was the nehulous subject of 
disk vibration in connection. with which the speaker men- 
tioned a case of disk failure in which а new disk of carefully 
selected steel was made, but did not reduce the vibration at 
all. As it was a special case where they could not afford 
to have the machine out of commission for apy length of 
time they had had to adopt the remedy of making the disk 
strong enough to withstand the vibration instead of eliminat- 
ing the cause of it. Later, however, when the case was шоге 
fully investigated, it was found that resonance had a con- 
siderable intluence on the matter. Each pole change of the 
generator caused an impact on the shaft, however slight, 
which was transmitted along.the shaft to the turbine disk. 
. Mr. A. В. FiELD pointed out that the machines tabulated 
in the author's first table illustrated Ainerican practice, whilst 
those in the second showed European practice which was due, 
he thought, to the different frequencies in use in the various 
countries. At the outbreak of the war manufacturers had 
anticipated being called upon to furnish sets of 50,000-k W capa- 
citv and over, but that demand for large individual machines 
had now entirely disappeared in Europe. at least for the 
present. In the U.S.A. conditions differed on account of the 
periodicity of 60 cycles per second used there. The author’s 
statement that а 30,000-kW T.jungstróm turbine was in course 
of manufacture in America would have been equally true 
five years ago. 


A PRACTICAL WAGE SUGGESTION. 


[Issued by authority of the National Alliance of Employers 
and Employed. j 


MucH of the present industrial ditliculty is due to the fear 
on the part of organised Lubour—a fear carefully exploited 
by the unofficial extremists’ movement within trade unionism 
—that employers are endeavouring to make very drastic cuts 
ш wages at once. 

Actually, specific instances of this are difficult to find. On 
the contrary, it can, with substantial accuracy, be stated that 
although the opportunity exists at the moment for employers 
to take advantage of the industrial situation, in the great 
majority of cases they are carefully refraining from doing so. 

It is perfectly true that those who control the industrial 
situation can reduce the social system to chaos, and there is 
little doubt that, if organised Labour endeavours to retain all 
that it has obtained during, and since, the war, in the teeth 
of a falling cost of living; or if the organised employers use 
the weapons of international competition and unemployment, 
In an endeavour to force the workers’ standard of life back. 
ага to that of 1914, or even lower, social chaos will 
result. | 

The alternative is to meet not as opponents, but as partners, 
and agree to some general scheme whereby wages accompany 
the cost of living on the downward scale. | 
The economists allege that wages are a substantial cause of 
rising prices, and must fall before the cost of living falls, but 
in view of the fact that the cost of living has fallen from 
179 per cent. to 141 per cent, without any marked drop in 
wages, the economist theory, though technically sound, is dis- 
proved by facts. The fall could be immediately reflected in 
lower wages, and the lower wages might then again be re- 
flected in а lower cost of living, and so on. 


— 


One might illustrate by presuming that a craftsman's wage 


prior to the war was IId. per hour, but that it has since risen 


to 28. 3d. An agreement could be accepted on national lines 
that the 28. 3d. should stand, down to the point of 150 per 
cent. in the cost of living. Ж 

After that for every drop of six points in the cost of living, 
averaged over a period of three months, the craftsman’s 
hourly rate should drop id. as follows :— 


Cost of Living Wages. Cost of Living Wages. 
Figure. Figure. 
150 per cent. 2/3d. 72 per cent. I/ Sid. 
144 рег cent. ... 2/9234. 66 per cent. ... 1/8d. 
138 per cent. 2/24. 60 per cent.. 1/73d 
130 per cent. 2/1l4d. 54 per cent. 114. 
126 per cent. У/14. 48 per cent. 1/6%. 
120 per cent. ... 72/03. 42 per cent. 1/64. 
114 per cent. ... 72/04. 36 per cent. 1/54d. 
108 per cent. 1/114d 30 per cent. 1/54. 
102 per cent. 1/114 24 per cent. 1/44d 
96 per cent. 1/104d 15 per cent. 1/4d. 
YU per cent. 1/10d 12 per cent. 1/8344 
54 per cent. J /94d. 6 per cent. ... 1/84. 
78 рег сеці. ... 1/9d. Ü .. 1944 
These figures аге inerely used to illustrate the method, and 


can be changed for the different tvpes of workers. 

It is to be noted that at every point the cost of living would 
drop before wages fell, and would fall more than wages, and 
at each point the individual' real wages as expressed in 
purchasing power would be increased. When the cost of 
living reached the point at which it stood in 1914, his wages 
per hour would be 18. 24d. instead of lld.—that is to say, 
his standard of life would have risen nearly 15 per cent. 

The scheme is very far from being Watertight. There is, 
for instance, the case of those trades in which the workmen 
received no rise in wages until the war had been on for two 
years, or even longer; it is not suggested that this scheme 
should be applied to them. ; 

Then there аге a series of trades in which wages. although 
they rose, did not rise to an extent commensurate with the 
rise in the cost of living. There are difficulties, too, produced 
by workmen receiving incidental rises, such as the 124 per cent. 
which, apparently, had no relationship either to the cost of 
living or wage rates. 

There is no doubt that there are а great many industries 
where, in an exact way. this scheme could not be applied, 
but the principle embodied in this scheme is one whicn, if 
carefully considered and amicably discussed by meetings of 
employers and trade unionists who have at heart the interests 
of the community rather than any narrow or personal motive, 
and if carried into practical effect. presents a method of 
negotiation in the face of present difficulties as an alternative 
to industrial strife. 


NEW ELECTRICAL DEVICES, FITTINGS, 


AND PLANT, 


Readers are invited to submit particulars oy new or improved 
devices and apparatus, which will be published if considered of 
sufficient interest, 


A New Wire Connector. 

From Mr. W. Quax, 80, Ashley Lane, Moston. Manchester, 
we have received particulars of an ingenious little device for 
connecting two, three, or four wires of small electrical circuits. 
as shown in the accompanying figures. This consists of 
four parts: A brass tubular member with axial slots at 
one end: a soft brass cap; a brass cap with two threads, 
one for screwing into the tubular member and one to fit the 
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Ета. 1.—A New Connector. Fia. 2.—ARRANGEMENT IN Box. 
(SECTION.) 

porcelain cover which forms the fourth part. When wiring, 

the ends of the wires are bared for about half an inch, anu 

are pushed through the tubular brass member and bent over 

into the slots. The soft brass cap is then placed over the 
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Wires, and the screw is fitted into the tubular member and 
screwed in tightly, when the brass cover will conform to the 
shape of the wires and clamp them in position: The porcelain 
cover 18 then placed over the whole fitting. This is a Dutch 
device, and is to be manufactured in England if the demand 
justifies this. 

The Nilfisk ’’ Suction Cleaner. 


Messrs. GILLESPIE & Beats, Amberley House, Norfolk 
Street, Strand, W.C.2, have sent us particulars of the Nil- 
tisk " suction cleaner (fig. 3), which is manufactured in four 
sizes. This consists of a cylindrical dust chamber above which 
is mounted a vertical spindle commutator motor having а 
two-stage tutbine fan of special design mounted direct on the 
motor shaft. The motor and turbine are encased in a strong 


Fic. 3.— THE NILFISK ’’ SUCTION CLEANER. 


copper and nickel-plated steel housing terminating in a sub- 
stantial base-plate. The motor is mounted on ball bearings. 
A filter is fitted which entirely cleans the air before it passes 
through the turbine, and the dust is retained in a cloth 
receptacle which may be easily removed and emptied. Ihe 
ordinary accessories comprise 10 metres of flexible cable with 
the necessary adapters, 3 metres of suction hose—rubber- 
covered flexible steel coil—and six nozzles of different ivpes 
for a wide range of uses. | _ 

The smallest type of Nilfisk, cleaner weighs 17 lb. 7.7 
kg). and has a consumption of 175 watts; the largest size 
weighs 51 lb. (23 kg), and consumes 600 watts. 


Longitudinal Lighting Lanterns. 


A short time ago Mr. Haydn T. Harrison brought out a 
new system of street lighting by means of special lanterns 
which direct their beams in a horizontal direction as opposed 
to the usual mode of distribution. These lanterns are made 
in various types, one of which can be adapted to existing 
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Fic. 4.— LONGITUDINAL " Street LaNTERN. 


electric lighting globes shown in fig. 4, another which can 
be applied to the usual раз: ПЫН lantern, and u special © Can- 


terbury ` type. 


The design is such that the lower hemispherical luminous 


flux from the light source is not interfered with, so that it 
fulfils its function of illuminating the imunediate vicinity pf 
the lamp. The upper half of the flux, which is generally 
wasted, or only partially used, is collected by a specially 
designed reflector into a solid angle of the desired divergence. 
This light would normally shine directly below the lamp, 
but in this system it is directed up and down the street by 
two or more plane mirrors. The angle of these mirrors is 
adjusted so that the light begins to fall on the road or street 
at the point where the direct light fails to bring the illumina- 
tiun up to the required standard, and increases in power until 
it meets the light from adjacent lamps; this ensures a more 
even illumination throughout and eliminates dark patches. 
lhe sole licensees for the manufacture of these lanterns are 
the GENERAL Bercic Co., Magnet House, Kingsway, and the 
ELECTRIC STREET LIGHTING APS Co, The Foundry, 
Canterbury. 


LEGAL. 


JaMes PirrkiN & Co., LiD., c. ALADDIN RENE W Etternic 
LaMr CORPORATION, LTD. 

MR. JUSTICE SALTER, in the King's Beuch Division, on April 
th, commenced the hearing of this action. Ihe claim was 
for damages in respect of an alieged breach of contract io pay 
lor 20 special winding machines used for the purpose of 
renewing filaments of electric lumps, aud failure to accept 
delivery of 46 other similar machines, the remaming portion 
ct the contract to 1nake 100 such machines. 

The defence was a denial of the aneped breach and an ай: 
ation. that the contract was that the machines were to be 
delivered at the rate of 20 per month or as defendants might 
require them. Defendants suid that on February. Jord tuen 
wrote to plaintifls to defer delivery until they sent definite 
instructiuns as to destination. Defendants also put in a plea 
that the machines were defective, aud they counter-clanued 
fur damages, and asked for ац injunction restraining раш 
from selling the machines to any lamp inanctacturers other 
than the defendants. 

Mr. DierUiNAL, K. C., for the plaintiffs, said they were 
well-known manufacturers of scientific and electrical instru- 
ments, and in 1919 they were approached by a company known 
as Seymour, Gordon & Co., to manufacture a number of 
machines for the purpose of winding the filaments of electric 
lamps. The company apparently had a scheme for the renew- 
Ing of the Шашепів of lumps, and had an idea that plaintiffs 
would manufacture the machines for the purpose. Seymour. 
Gordon X Co. were also connected with a company called the 
Renew Electric Lamp Co., and they were now represented 
by the present defendants. It was not necessary, sald counsel, 
that his Lordship should know the relationship between these 
three companies, because the contract that was ultimately 
entered into was disputed by the defendants. ‘The action was 
brought to recover the price of 30 of these machines at 452 10s. 
per machine, and damages for refusal to take the balance of 
the machines arranged for under the contract. Thirty-four 
of the machines had been delivered and pard for, so that with 
the 20 additional there had been a total delivery of 51. As 
maana 46, defendants had refused to tabe them 
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able to make it themselves, and would object to plaintiffs 
making it; and thirdly, the people in France would insist upon 
having it made in France. lle would not agree to that. He 
was keen on keeping the whole thing, but as а concession һе 
gave the defendants the power of renewing. 

Witness was further cross-examined as to certain “ adver- 
tisements which it was said had appeared in the ELECTRICAL 
Review in relation to the machine; he said he had never 
advertised, nor had he seen advertisements in relation to the 
machine—but it might have been commented upon by that 
journal in its news columns. 

'The case was continued on Friday, when evidence was given 
on behalf of the defendants relating principally to the terms 
of the contract and the construction of tlie machines and the 
alleged defects found in them. 

Mr. Coursrox. K. C., counsel for the defence, argued that 
in order to maintain an action for non-acceptance there must 
be proof of an agreement to deliver after the contract date. 
and in this case there was no such proof. The plaintiffs were 
not, he said, ready to deliver, and there was no evidence that 
a tender had been made. No damages could, therefore, be 
claimed. As to the patent question, he contended that there 
was no obligation to renew. 

His Гокоѕні” in the result reserved judgment until the 
report of experts had been received with regard to the 
machines and their alleged. defects, for which purpose a period 
of fourteen days was allowed. 


— — — 


SHEPPARD v. GLOssOP. CORPORATION. 


In the Court of Appeal, before Lords Justices Bankes, Scrutton 
and Atkin on April 7th, the hearing was concluded of the case 
of Sheppard v. the Corporation of Glossop upon the appeal of 
the Corporation from the judgment of Mr. Justice Greer 
awarding the plaintiff, W. H. J. Sheppard, a carter, of 
Glossop, £279 lUs. damages for personal injuries sustained by 
him owing to the alleged negligence or breach of duty of the 
defendants as the lighting authority for the district. 

The facts were these: The plaintiff on the night of Christ- 
mas Day, 1918, after visiting a friend, was returning home at 
11.30 p.m., intending to go there by Dun Lane and Mary 
Road. Dun Lane was a highway repairable by the defen— 
dants, as surveyors of highways. Marv Road was a public 
footway belonging to Lord Howard of Glossop, but had not 
been taken over by them as highway authority. For a con-, 
siderable time there had been a lamp in Quarry Road. placed 
above a retaining wall on Lord Howard's land. This place 
was dangerous to foot passengers on a dark night if the lamp 
was not hyhted. The plaintiff, walking along Quarry Road, 
owing to the darkness, missed his way and got in front of the 
lamp and fell from the top of the retaining wall, fracturing 
his skull and receiving other injuries. The light in the lamp 
had been extinguished at 9.30 in pursuance of instructions of 
the defendants, who by a resolution previously passed by the 
Lighting Committee, had determined for reasons of economy 
that the lights in the borough shonld be extinguished at 9 p.m. 
Plaintiff accordingly brought the present action, with the 
result hefore stated. 

Lord Justice Bankes, in giving judgment allowing the 
appeal, said the case raised a question of importance to local 
authorities outside the Metropolitan district. Plaintiff's case 
was that the defendants were liable to him in damages for the 
injuries he received owing to their failure to keep a lamp alight 


at a dangerous spot within their area. There was no doubt, 
said his t.ordship, that the spot wus а dangerous place, but 
so far as the evidence went not a dangerous place made 
dangerous by the Corporation. It was dangerous since it 
саше into existence when it was carved out of the adjoining 
ground. Mr. Justice Greer had found that if the lamp had 
been alight the accident would not have happened. ‘lhe first 
thing to consider was what was the statutory duty of the 
Corporation with regard to the lamp. The defendants’ 
statutory authority for lighting the district was to be found in 
Section 161 of the Public Health Act, 1575. The true effect 
of that section was that it gave the defendants authority to 
light their district, but 1t created no obligation to light it, and 
gave the authority a diseretion whether they would light only 
sume portions of the district and as to when the lamps were 
to be kept lighted in апу portion of the district which they 
elected to light. There was a great distinction to be. found 
between the powers given to local authorities. under that 
section and the powers given under Section 180 of the Metro- 
polis Management Act, 1855. He had come to the conclusion 
that there was no authority to support the proposition that 
Section 161 of the Public Health Act created any obligation 
upon the lighting authority to light any portion of the district. 
‘Lhe only cases where the local authority had been found guilty 
of a breach of duty was where the authority had themselves 
created the danger or put the obstruction in the highway. 
That was not so in the present case. [t was not possible to 
establish that the defendants were under any duty to the 
plaintiff to keep the lamp alight, and in those circumstances 
the appeal must be allowed and judgment entered for the 
defendants, with costs. ; 

The other members of the Court delivered concurring judg- 
ment. 


— 
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UNLICENSED WIREMAN CHARGED AT MELBOURNE. 


THE first prosecution under the rules for the “ licensing of 
wiremen, as provided in the Electricity Commissioners Act, 
1918. was held at the City Court, Melbourne, on February 
17th, when Е. P. Sawyer, senior clerk of the State Electricity 
Commission, charged G. E. Jobson, trading as Cooke and 
Jobson, electrical contractors, Ormond Road, Elwood, with 
having undertaken electric wiring in premises without having 
a licence to do ко. ° | T 

T. F. WurrrLA v, inspector, Melbourne City Council electric 
supply department, gave evidence that he had inspected the 
work. He found a number of badly made joints, which were 
not covered, and were a source of danger. 

In answer to the presiding magistrate, witness sald that 
faulty work was a cause of, fire. He was of opinion that 
defendant was not capable of carrying ont the work. 

For the defence it was stated that defendant was a minor, 
but had had a fair amount of experience. He was not a 
licensed man, but did not carry out апу work unless accom- 
panied by his partner. S. A. Baldwin, who held а permit as a 
vocational trainee under the Repatriation Department. 

The presiding magistrate said that the evidence of the in- 
spector showed that defendant was not only working without 
a licence, but that he was not capable of doing the work. 
These rules had been made for the protection of the public, 
but as thi& was the first case the bench would only impose з 
small penalty. | 

Defendant was fined £2, with costs.—The Age (Melbourne). 


— — — — ++ MX X — — — 


BUSINESS NOTES. 


Baukruptcy Proceedings.—CuanrEs THOMAS STANTON, 
trading as The Southern Electric Engineering Co., 25, Beckenham 
Road, Penge, and 5, Laurel Grove, Penge. Kent, electrical engineer. 
—The first meeting of creditors was held last week, at the offices of 
the Official Receiver, 132, York Road, Westminster Bridge Road, 
В.Е, under the presidency of Mr. Thomas Gourlay. According to 
the statement of affairs, the liabilities amounted to £1,166, of 
which £1,116 was expected to rank. The net assets are £123, ora 
deficiency of £993. It appeared that the deb! or waa for 17 years 
in the engineering branch of the Post Office Telephone Service, 
and started business for himself as an electrical engineer, in 
partnership, in March, 1919. He commenced without capital, and 
hia partner brought in about £10 and £60 was borrowed. and is 
still owing. The partnership was dissolved last July, and was duly 
gaz tted. The debtor then continued the business, and last 
November an agreement was entered into for another man to enter 
the concern and to find £300 fora half share. The sum of £200 
was actually brought in, but the person finding the money was 
dissati-fied and withdrew. He was given a rec: ipt for £200, which 
the debtor undertook to repay by quarterly instalments of £30 
each. Recently the debtor was continuously pressed by creditors, 
two executions were levied by the Bailiff of the Croydon County 
Court, and he filed his own petition. He attributed his present 
position to “want of capital, depression in trade, high cost of 
labour and material and pressure by creditors." The Official 
Receiver said the best course would be for someone to buy the 
business if they had any faith in it. There was no reserve of assets 
to allow а trustee to run the business, Не was afraid the assets 


would not produce much more than £100 after providing for the 
preferential claims. No resolutions were passed. and the matter 


remains in the hands of the Official Receiver. The following are 
creditors :— 


Pancho Cigar Co. . £324 Evans M si oe .. 280 
Allum, 8. J. .. dx Меј .. 200 Taylor, D). m ah .. 28 
Simplex, Ltd. a ix S 89 Express Electrical Co. . 20 
Ankers, T. .. 2A € .. 60 Corris .. BA ys " .. 25 
Williams, W. R. .. e .. F9 London Electrical Co. „. . 20 
Taylor, C. W. aif n .. BO Metropolitan-Vicke:s Со, .. 95 
Cocking, в... "T E .. B8B Merrie, E. - - .. 18 
Cocking, М... К 80 Beckenham Electric Supply Co. 16 


R. О. Jones (Electro-Magnetic Engineering Co.). о? 10, Caledonia 
Street, King's Cross, N., and 59, Longridge Road, Earl's Court.— 
Receiving order made March 30th, on creditor's petition. First 
meeting was held on April 13th; public examination, June 3rd, at 
Carey Street. 

J.C. Тномвом, electrician, lately electrical engineer and con- 
tractor, Mansfield. Notts.— First and final dividend of 11s, in the &, 
payable April 20th at the Official Receiver's offices, 4, Caatle Place, 
Nottingham. 

W. H. Woon, electrical engineer, Birmingham.—Trustee (Mr. 
J. W. Blackham, 147, Corporation Strcet, Birmingham), released 
March 18th. 

A. 8. PALMER journeyman electrician, Margate.—Trustee (J. О. 
Osborne, 68a, Castle Street, Canterbury), released April 4th. 

J. JAGGER (J. Jagger & Co..), electrical engineer and contractor, 


Halifax.— Trustee (Mr. A. Gray, 9, Fountain Street, Halifax), 
released March 18th. А 
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ALBERT EDWARD DICKINSON, trading as Crown Electrical Co., 
157, Hunslet Road, Leeds, electrical engineer and contractor.—The 
following are creditors :— 


Casperson, George .. s .. £15 Jennings, Wm. js s . .2188 
Calmont King & Co., Ltd. . . 61 Milne & Son, Ltd. " .. 61 
Drake & Gorham, Ltd. .. 40 Manchester Lighting Co. .. .. 14 
English Electrio and Siemens Smith, Burkby & Co. e .. 17 

Supplies, Ltd. .. T es Williamson, Jos. ay .. 67 


Forman & sons 125 m .. 15 


W. DRYSDALE, electrician, Barrow-in-Furness.—First dividend of 
9s. in the &, payable April 23rd, at 4, Rameden Square, Barrow- 
in-Furnees. . 


Dissolution of Partaership.— THE Parmoven POWER 
Co., electrical and mechanical engineers, 364, Humberstone Road, 
Leicester.—Mr. G. E. Purdy and W. H. French have dissolved 
partnership. Mr. W. Н. French will attend to debts. 


Company Liquldations.— ORIZ BA Tramways SYNDI- 
САТЕ, LTD.—Winding up voluntarily. Liquidator, Mr. A. F. 
Dickin, Sardinia House, Sardinia Street, Kingaway, W.C. 

ANGLO-FoREIGN TRAMWAY SyNDICATE, LTD.—Winding up 
voluntarily, Liquidator, Mr. A. F. Dickin, Sardinia House, 
Sardinia Street, Kingsway, W. C. 

ELECTRIC SUPPLY COMPANY OF WESTERN AUSTRALIA, LTD.—A 
meeting is called for May 9th, at 225, Royal Liver Buildings, 
Liverpool, to hear an account of the winding up from the liquidator, 
Mr. G. Saies. 

GENERAL INSTRUMENT AND ENGINEERING Co., LTD.—Wind- 
ing up voluntarily. Liquidator, Mr. W. J. Maxwell, 56, Moorgate 
Street, E.C. Meeting of creditors is called for April 2let. 

SEMAPHORE ENGINEERING Co., Ltp.—Winding up voluntarily. 
Liquidator, Mr. H. W. MacLaren. Meeting of oreditors held 
April 14th. 

NoRTH BRITISH Evecrric WELDING Oo., Ltp.—Meeting called 
for May 19th, at 30, George Square, Glasgow, to hear an account of 
the winding up from the liquidator, Mr. W. Gilchrist. 


Trade Announcements, — The Greengate and Irwell 
Rubber Co., Ltd., Greengate Worke, Manchester, have appointed 
Messrs. WAKEFIELD, WILLIAMS & Co., Richmond Road, Bradford, 
to be their agents for Yorkshire. 

Мв. J. B. RopkIN, of 2124, Shaftesbury Avenue, London, W. C., 
has been appointed representative in Great Britain for Sprecher 
and Schuh Co., electrical apparatus manufacturers, of Aarau, 
Switzerland, for the sale of their apparata', 

Messrs. Ferguson, Pailin, Ltd., have appointed MR. W. WALL- 
WORK, of Station House, West Boldon, Durham, as their repre- 
sentative in the North-East Coast district. 

Mesers. Hogan & Wardrop have appointed Mr. ALEXANDER 
Morrison, of 12, Waterloo Street, Glasgow, as agent for Scotland, 
and the CASTLE ENG NEERING Co., LTD., Church Street, Eccles, to 
represent them in Lancashire.  * 

The Delta Electrical Co., of Temple Courta, Temple Row, Birming- 
ham, has changed its name to THE Y SWITCHGEAR Co. The 
change has been made by mutual arrangement with another 
company of similar name, in order to avoid confusion, but there 
will be no change whatever in the constitution and conduot of the 
business. 

The telephone number of the Twiss ELECTRIC TRANSMISSION, 
LTD., has been altered to Victoria 7625," 

New showroom premises at 11, Earl Street, Maidstone, have been 
opened by Мв. WM. CoGGAR, electrical engineer. 

Messrs. N&TTLEFOLD & Sons, LTD., of High Holborn, inform us 
that Mr. D. M. Edwards, who has been appointed representative to 
Messrs. Baxter & Caunter, Ltd., was formerly their representative 
for electrical condui; tubes and fittings, and not manager, as stated 
in these Notes " last week. 


Catalogues and Lists.—Messrs. Drake & GORHAM 
WHOLESALE, LTD., 67, Long Acre, W.C.2.—Leaflst No. 309, an 
illustrated price-list giving details of à new 30 volt bowl fire. 

Messxs. Corus & GREEN, 22, Clapham Road, 8 W. 9.—T wo 
illustrated leafl»ta describing the Aqua electric water heater. 

ENGINE*RING AND COLLIERY APPLIANCES, LTD, Sheffield.— 
Two illustrated and priced leaflets describing patent tachometers 
and patent hand tachometers and cut meters. 

THe Рноткстов Co. Lro.. Central Hall, Southall.—An 
illustrated pamphlet describing asbeitos-woven resistance neta and 
grids and their application. 

METROPOLITAN-VICKERS ELECTRICAL Co., LTD., 20, Brazennose 
Street, Manchester. — Leaflets Nos. 61 L/|1—1 and 64 L/1—3, 
describing and illustrating type F high - pressure oontaotors for 
controlling live circuits; Leaflete No. 61/12—1 and 61/12—3, 
dealing with automatic contactor-type atar-delta starters for three- 
phase non-reversing squirrel-cage motors. 

Magic APPLIANCES, LTD., 151-159, Westminster Bridge Road, 
S. E. 1.— An illustrated price-list of the Magic suction cleaner, 
the pioneer British self-contained suction cleaner, which has been 
entirely re-designed. 

THe  Y-SwiTCHGEAR Co. Temple Courts, Temple Road. 
Birmingham. — Publication No. 100 B, an_ illustrated leaflet 
giving prices and descriptions of watertight tumbler switches in 
various styles. 


Polish Commercial Activities, — Renter's Agency learns 
from a Polish source tbat tne Ministry of Trade and Commerce in 
Warsaw jointly with the Ministry for Foreign Affairs is pushing 
fo ward preparations for the conclusion of Commercial Treaties 
with Great Britain and Italy. 

A Rumanian Trade Delegation is also expected to arrive in 
Warsaw ahortly.— Heuler. 


Correction.—An error occurred in the advertisement of 
the 2 Electric Lamp and Supplies Oo.. Ltd, appearing in our 
issue of April 8th. For £17 10s., read £15, as in the advertisement 


. of April 186. 


Book Notices.—Mr. W. H. Warren, Wh.Sch., has revised 


hie " Engineering Construction —in Steel and Timber "—the third 
edition of which is now ready, price 30s. net, and will in future be 
known as Part I of his work. He has also written a new volume 
to be called Engineering Construction Part II—in Masonry and 
Concrete," which will be ready shortly, price 36s. net. Both 
volumes are published by Messrs. Long mans, Green & Co, 

“ Education for Industry." (42 pp. illustrated.) Manchester: Met- 
ropolitan-Viokers Electrical Co., Ltd.—This is a very full descrip- 
tion of the apprenticeship schemes which are in operation at the 
company 4 Trafford Park works, and the more advanced schemes for 
aiding post-graduate research students. Details are also given of the 
works training provided for students during their long tummer 
vacation, special courses for women, and particulars of reiearch 
scholarships, &c. 

" Transactions of the South African Institution of Electrical Engi- 
neers.” Vol. XII, Part 2. February, 1921. Price 2s&—In this 
issue are recorded the new President's inaugural address, and 
discussions on papers Notes on Commutators,’ and Notes on 
Small Suction Gas Plants,“ &o. * 

“The Journal of the South African Institution of Engineers." 
Vol. XIX. No 8. March, 1921.— The ps pers printed in this issue 
are: A Contribution to the Study of the Influence of Mine Atmos- 
pheric Conditions on Fatigue," by A. J. Orenstein, C.M.G., MD. 
and H. J. Ireland, M. B. E., and Scheme for Working the City 
Deep Mine at a Depth of 7,000 ft.,“ by Е. H. Clifford. 

“ Relativity and the Electron Theory.” By E. Cunningham, 
M.A. (148 pp) London: Longmans, Green & Co. Price 108. 6d. 
net. 

“Technology,” the Journal of the Manchester Municipal College 
of Technology, Vol. X. (170 pp. and figs.) Manchester: The 
College.—Included among the papers presented in this volume of 
the Journal is " Dynamo-Electrio Machinery, 1878-1916," by Prof. 
Miles Walker, M.A., M.LEE. This is a review of a branch of 
enginesring which has undergone vast development, and in a 
relatively small space Prof. Miles Walker has contrived to cenl 
with his subject in a very comprehensive manner. Other papers 
are " Part-time Secondary Education," by the Principal: Cait- 
Iron: the Strength and Properties of Castings," by Mr. E. L. 
Rhead ; " The Distribution of Frictional Losses in Internal Com- 
bustion Engines," by Mr. E. P. Taylor, aud Trisecting an Angle.“ 
by Prof. W. W. Haldane Gee, B.Sc., and Mr. Arthur Adamson. 

" Electrical Engineering." By T. F. Wall, D.Sc., &c. (pp. 491, 
figs. 463). London: Methuen & Co., Ltd. Price 218. net. 


laquiry.—The name and address of the manufacturer 
of the “А.В C.“ electric washing machine are require]. 


Australian Association of British Manufacturers and 
thelr Representatives. —After four years of strenuous work as 
chairman of the Australian Association of British Manufacturers 
&nd their Representatives, Mr. Walter A. Purdom, has now 
relinquished office through pressure of other work. Great strides 
have ben made in the activities of the Association in the period of 
hia chairmanship, although there remains ample scope for a con- 
tinua'ion Of his record of achievements in the coming years. The 
chief aim of the Association —the expansion of British trade with 
the Com mon wealth is being pursued indefatigably from year to 
year, but as Mr. Pardom recently pointed out in his speech on his 
retirement from office. the exports of the United Kingdom to 
Australia are still far short of what they should be. While the 
Association fully recognises that Australian industries deserve 
whole-hearted support, there are still large quantities of goods 
from noa-Biitish countries coming into the Common wealth, and it 
is for securing a greater share for British goode that the Assccis 
tion's efforts are directed. The Association has an office in London 
at 32, Victoria Street, S. W. 1, and United Kingdom manufacturers 
and merchants interested in Australian trade should maintain 
touch with i; fer purposes of guidance and information. Copies 
of the Association's ‘‘ All-Red D.rectory " can also be obtained from 
the London office. This contains a complete liet of members— 
manufacturers and agents—tozether with the goods they manu- 
facture or handle.—7/e Board of Trade Journal. 


Fuse Wire Table. —Mkssns. P. NUTTER & Sov, 41, 


Side. Newcastle on-Tyne, have just issued а table giving the fusing 
currents of tiu and copper wires ranging from 8 to 47 S. w. g. 


А Liverpool Electrical Exhibition.—M kssns. JAMES 
ScorT, of the Knowsley Electricity Works, Bootle, are holding an 
interesting exhibition of electrical appliances in the Liverpool 
Exchange News Rooms this week. An interesting feature of the 
exhibition is Messrs. Scott's patent fire alarm, which is calculated 
to be of excellent service in giving prompt notification of an out- 
break of fire in b'g buildings, such as hotels, X., and in chipa. An 
indicator is placed in a certain position in a ehip or buildirg. to 
which every bell is connected with its corresponding number shown 
on the indicator, во that when a fire ocours, its position is made 
apparent immediately. 


Copper and Lead Prices.— Messrs. F. Змгтн & Co. 
report, April 12th :--Copper (electrolytic), bars, sheets, and wire 
rods and h.c. wire, no change. 

Messrs, JAMES & SHAKESPEARE report, April 12th :—Copper 
bars (best selected), sheet and rod, nochange. English pig lead, 
£22 5s., an increase of 158. on last week's quotation. 
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For Sale.—York Corporation Electricity and Tramways 
Oommittee has for disposal two Willans-Dick, Kerr 500-kW. d.c. 
generating sets, with Allen surface condenser, pumps, control 
switchboard, &o. 

Burnley Corporation Eleotricity Department invites offers for one 
950-kW triple-expansion Belliss-Dick, Kerr generating set, with 
condensing plant, also one Lancashire boiler, with superheater and 
Bennis stoker. 

Ashton-under-Lyne Corporation Electricity Department has for 
disposal generating plant, including one 75-kW and one 800-kW 
motor-generator, one 400-kW turbo-alternator, and one Lancashire 
boiler, &c. By direction of the disposal board, Messrs. Fuller, 
Horsey, Sone & Cassell will sell by auction, on April 28th, at the 
Thames Iron Works depót, Greenwich, surplus electrical plant, &c. 

For particulars, see our advertisement pages to-day. 


Toronto Exhibition. —H.M. Trade Commissioner at 
Toronto has drawn attention to the Oanadian National Exhibition 
—an annusl event there—which is this year to be open from 
August 27th until September 10th. The Commissioner recommends 
the Exhibition as presenting & very good opportunity for United 
Kingdom firms to secure wide publicity for their products in 
Canada. It combines the features of a trade fair and a pleasure 
ground. Many of the more important Canadian and American 
firms are exhibitors, but the display by United Kingdom firms has 
hitherto been inconsiderable. At the 1920 Exhibition the number 
of United Kingdom firms represented was less than 30. Last year 
the attendance exceeded one million. As in former years, a 
Bureau of Information in connection with the Trade Commissioner 
Service in Canada will be maintained, and Mr. F. W. Field, H.M. 
Trade Commissioner at Toronto will be glad to receive any trade 
literature or catalogues for digtribution, free of charge, from the 
Bureau in question. Small exhibits, typical of United Kingdom 
industries, and small attractive posters, will aleo be welcome. 
The catalogues, &c., should be sent direct to His Majesty's Trade 
Commissioner, 257-260, Confederation Life Buildings, East Queen 
Street, Toronto, not later than July 15th. Firms interested can 
obtain some further information from the Department of Overseas 
Trade in London, and applications for space should be sent at the 
earliest possible moment to the Secretary, Canadian National 
Exhibition, 38, King Street East, Toronto, Ontario, Canada. 


German Electric Companies in Sweden. — With 
reference to the paragraph appearing under this heading in our 
issue of March lith, we have received a communication from 
Osram G.m.b.H. Kommanditgesellschaft, of Berlin. It appears 
that the new company formed in Stockholm was founded by the 
Swedish Siemene-Schuckertwerke and the Stockholm A.E.G., and 
that it does not concern itself with the manufacture of glow lamps. 
The compsny is stated to be engaged exclusively in the sale of the 
manufactures of the Osram Co., of Berlin, referred to above, and it 
bears the name Osram A.B." 


Foreign Trade.—MaRcH Ficures.—The following are 


the values of imports and exports of electrical goods and 
machinery in March :— 


March. 8 months, 1921. 
1921. Ino. or dec. Inc. or dec. 
IMPORTS, 2 2 2 
Electrical goods, ko. 225,409 + 146,581 + 203,328 
Machinery... — . 1,295,649 + 96,110 473,882,506 
Electrical machinery 71,853 + 14,371 — 8,887 
EXPORTS. 
Electrical goods, &o. 1,155,718 + 203,328 + 1,302,386 
Machinery ... eee 7,299,698 ＋ 3.882.506 4-11,861,097 
Electrical machinery 417,153 + 266,762 + 797,768 
RE-EXPORTS, 
Electrical goods, &0. 30,324 + 24,056 + 65,118 
Machinery ... öss 88,693 — 47,724 — 4,886 
Electrical machinery 2,144 — 1.702 + 6,248 


Women’s Wages Conference.— Unions represented at 
the conference at York, on April 8th, with the engineering em- 
ployers on the subject of women's wages in the industry, declined 
to accept the new rates proposed by the employers, and adjourned 
to report on the position to their executives and members. The 
proposed rates provide for a basic rate, to which would be added 
an amount fixed for the cost of living and subject to quarterly 
fluctuations, according to the cost-of-living figures, They would 
give figures of 32s. per week for women of 18, with increases up to 
the age of 21 rising to 368. Overtime and piecework would be cal- 
culated on the basic rate.— Daily Dispatch. 


Cable Manufacturing in Holland.—The report for 1920 | 


of the N.V. Nederlandsche Kabelfabriek, of The Hague, states that 
no difficulties were experienced in obtaining raw materials, and 
that after the reduction in the prices of the latter, the wages now 
formed а much higher percentage of the value of the finished 
product than formerly. The new machine shop was approaching 
completion ; one of the lead presses had already been delivered and 
erected, and the second was ready, and was being dispatched by 
the makers, The rolling mill which was started in the summer 
had already contributed towards the possibility of completing 
orders within the stipulated period. Asa proof of the confidence 
manifested in the company's manufactures, the report mentions 
the receipt from the Amsterdam Municipal Electricity Works of an 
order for 10 cables for 10,000 volts, of а total weight of 185 
tons which was finished, and the cables were laid in the Ij in 
August, 1920, so as to connect the Northern generating station with 


the Southern central station. The accounts show gross profits of 
1,577,000 florins, of which 596,000 florins has been written off for 
depreciation of machinery, buildings, &c., and 30,000 florins 
allotted to the reserve fund for provident purposes. The balance 
then remaining, together with the amount brought forward, 
permits of the payment of a dividend at the rate of 23 per cent., 
as compared with 34 per cent. in 1919 on share capital of 
1,250,000 florins. The share capital was increased to 2,500,000 
florins, by means of a new issue made in July, 1920. 


Careless Packing. — A correspondent writes :—“ А 
leading trade association is considering the advisability of asking 
similar bodies to co-operate in a. movement to secure the more 
efficient packing of goods of every description. The need is 
suggested by a statement made to the association by a carrying 
company that from December, 1919, to November, 1920, they 
received over one million claims for loss and damage. It is pointed 
out that in starting consignments aright it is important to deter- 
mine. аз regards many articles, what type of box to use and how it 
should be constructed. Dispatch clerks and shipping clerks should 
be instructed to see that all boxes are properly closed. Poorly 
assembled or improperly closed receptacles do not give their maxi- 
mum service. A slight fall or jolt will break them open and expose 
the contents to damage and theft. Much damage also reaulta from 
failure to prevent goods from moving about in the package. 
Movement means injury and breakage. Many firms have founi it 
an advantage to have boxes made to proper size, and invite the box 
manufacturer to study the nature of the article and how it is dis- 
posed for shipment. The contents should, whenever necessary, be 
protected by bracing or by using “fillers” for open spaces. To 
reduce the pilferage evil, it has been suggested to the Manchester 
Association of Importers and Exporters that goods, such as textiles, 
hosiery, boots, &c., might be packed in wire netting and then made 
up into cases and bales as usual. The Council of the Association, 
however, considers that this plan would mean the payment of extra 
duty, as in some countries duties are charged on the gross weignt, 
that there would be a possibility of valuable goods being torn by 
the wire netting or spoiled by rust, and that on the whole the 
suggestion is impracticable. Another plan recommended to the 
Association is to have bales croas-hooped with a view to checking 
the extraction of articles that do not go the entire length of the 
bale. This scheme is to be given a trial, and bales so hooped are 
to be watched, especially at East African ports, where numerous 
thefts occur." | 


Response to Emergency Cali.—Nearly 400 men 
registered as electric train drivers in the Middle Classes Union 
attended an instructional class in London on April 8th. They 
attended in response to a call sent out a short time before. Quite 
4,000 of our members are registered as electric motor drivers," aid 
an official of the Union. Mr. Shortt, the Home Secretary, asked 
if we could supply any electric power station workers, and the 
authorities were very surprised when we found within avery short 
time 14 fully qualified power station controllers. We have every 
kind of engineer ready and waiting to take on voluntary duties.“ — 
Daily Mail, 


Nusso- German Trade Treaty.— The Jforming Post of 
April 7th stated that it was reported that the signature of a 
Russo-German Consular treaty, corresponding to the commercial 
agreement between Great Britain and Russia, was imminent, the 
draft being under the consideration of the Soviet Government. 

Germany fecognises no loss or diminution of the rights of 
German citizens having industrial or other investments in Russia. 
Under the treaty German capitalists and othera having property 
rights in Russia will be enabled to return to Russia or send their 
agents thither to take over their properties and where there are 
industrial establishments to restore normal working arrangements, 
and generally the treaty provides for the renewal of commercial 
relations between the two countries. 


Burning Waste Fuel Dumps.—In view of the grave 
prospects of & prolonged strike on the part of the miners, and the 
possibility of difficulties of transport, the question of adopting 
means for burning substitutes for coal has again assumed 
importance. On the last occasion of a shortage of coal, large 
quantities of combustible refuse were successfully utilised by elec- 
tricity works managers in place of coal, and doubtless there are 
many dumps of such material in industrial districts which are still 
available for use if necessary. 

As explained in our description of the Wolverhampton elec- 
tricity works (July 30th, 1920), during the war Mr. S. T. Allen, 
borough electrical engineer, succeeded in burning anything that 
was combustible by means of a combination of Underfeed stokers 
with forced and induced draught, and a special Dutch.-oven " 
furnace, without producing smoke. The ''Turbine" furnace 
which we described in our issue of November 6tb, 1920, has also 
been shown to be capab!e of burning waste fuel and rubbish which 
cannot be dealt with on the ordinary grate, and it can be fitted to 
existing boilers in а few hours. 


Amalgamation of French Steel Companies.— The Paris 
edition of the New York Herald reporta that three of the largest 
steel concerns in France are combining to form a new holding 
company. The Société Anonyme des Forges et Aci¢ries du Nord 
et de l'Est is to increase its capital from 46,000,000 to 86,000,000 fr., 
and will absorb the Société des Forges et Aciéries du Nord et de 
Lorraine and the Usines Metallurgiques de la Basse-Loire. The 
new combine will control an ore domain capable of producing 
4,000.000 tons, six French coal compsnies and important coal 
deposits in England.— Jteuter's Trade Service (Paris). 
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New French Companles.— The Société d'Electricité de 
la Région de Dunkerque is the name of a company formed, with 
5,060,000 fr. capital, to carry out all kinds of operations relating 
to electricity, air, water, gas—their production, transformation, 
and installation. The offices are at 10, Rue Mogador, Paris. 

Under the style of Société des Grandes Réseaux Electriques has 
been formed at Paris (8, Rue Lammenais) а company for the 
planning, construotion, and installation of electric networks, and 
their accessories for the transmission, tranaformation, and distribu- 
сон of electrical energy. Its capital is 1,000,0.0 fr. in 500-fr. 
shares. 


- Union to " Register” Contractors.—At а meeting of 
the Swansea Corporation Electricity Committee & letter was read 
from the local branch of the Electrical Trades Union stating that 
the time was now opportune for establishing a definite list of 
bund fide contractors, the reason being that serious complaints 
had been received of faulty installations by local employers and 
unskilled workmen, with the result that occupiers ran the riek of 
fires breaking out on their premises, The Union was, therefore, 
determined to set up a list of contractors, which would be duly 
advertised as and from July let next. Councillor Colwill pointed 
out that the Corporation already observed the Fair Wages Clause 
in all its contracts, and it could do no more. The Committee 
decided to take no action with regard to the Union's letter. 


Board of Trade Committees.— The Board of Trade 
Journal gives в list of the Board of Trade Committees which are 
at present in being. The following are inoluded :— 


Committee. Secretary. Headquarters. 
ElectricalCommuni- B. H. Haylett. Great George Street, 
cation with Light- R.W.1. 
houses Committee. 
Miners’ Lamps Com- E. G. Fudge. 46, Victoria Street, 
mittee. S. W. 1. 
Spontaneous Com- J. A. Kilpatrick. 46, Victoria Street, 
bustion of Coal in S.W. 1. 


Mines Committee. 


Water Power Re- Great George Street, 


T. Turner. 


sources Committee. S. W. 1. 

Water Power Re- Prof. H. H. Jeffcott. Royal College of 
sources of [reland Science, Dublin, 
Sub-Committee. Ireland. 


Reduction in South African Rallway Rates.— The South 
African Railway and Harbour Administration announces that, 
as from Wednesday, April 6th, a reduction of 6s. 6d. per 2,000 1b. 
has been made on railway rates for bunker coal to Union Po:ts 
and Delagoa Bay. The reduction applies to all coal placed in the 
bunkers on or after April 6th. No alteration will be made in the 
existing net railway rates for export cargo coal and industrial coal. 
The foregoing gives a total reduction of 15s. 5d. per 2,000 lb. on the 

railway rates in force prior to February 7th, 1921. 


German Price Neductlons.— The Price Bureau of the 
Central Union of the German Electro-Technical Industry has made 
a fuither reduction in quotations, those for machines and trans- 
formers having been brought down on an average about 15 per 
cent. The selling prices of other products have also been slightly 
reduced. Prices for smaller and medium machines are now nearly 
50 per cent. under those prevailing when the market was at its 
height.— Aeuter’s Trade Service (Berlin). 


тайап Bill to Abollsh Monopolles.— The Tribune under- 
stands that the Cabinet has approved a decree abolishing the 
monopolies in coffee and electric lamps, and suppressing the 
Bureau of Trade Monopolies, The revenue lost as a result of the 
changes will be replaced by Customs or excise duties. It is hoped 
that the revenue thus accruing to the State will surpass that at 
present received from the trade monopolies.— Neuter s Trade Service 


(Rome). 


English Electric Factories for Canada.—It is reported 
that factories will be built in this city by the English Electric Co. 
which will compete on a large scale with the United S ats 
concerns, on whose Canadian branches Canada has во far reli d for 
her supply of electrical machinery and equipment.— Jteuter'» rade 
Service (Toronto). 

According to the Canadian Electrical News, Mr. Gordon F. 
Perry, the President of the National Iron Corporation, Ltd., is 
chairman of the Canadian Board of the English Electric. Mr. 
Perry has been in England recently arranging the details. and 
manufacturing in Canada ie expected to start at an early date. 


— —  —m 


‘LIGHTING AND POWER NOTES 


Aberdeen.— ELECTRIC LIGHTING SCHEME ABANDONED. 
—The proposal to use electricity instead of gas for lighting King 
Street has been dropped owing to the excessive cost, which was 
stated to be #756. 

ExTTNSION V. — It is not now expected that a public inquiry will 
be required in connection with the Aberdeen Corporation Provi- 
sional Order, 1921, dealing with the proposed extension of the 
electricity works and the construction of a railway to connect the 
Caledonian goods yard with the electricity works, as there has 
been s withdrawal of the petitions objecting to the Order, 


Asbford (Kent). — PROPOSED Evectrio LiomTING 


- ScHEME.—At a meeting of the Urban District Council on April 7th, 


the Lighting Committee reported that as а result of the recent 
canvass to ascertain the probable number of consumers of elec 
tricity, only 83 residents had agreed to take electricity uncon- 
ditionally. No further action was taken in the matter. 


Barrow. — PROPOSED NEW Power HoussE.— At the 
monthly meeting of the Town Council, on April 4th, the Electricity 
Committee reported that it had authorised the appointment of a 
small deputation to meet Measra. Vickers, Ltd., with regard to 
obtaining & proposed new power house. 


Blackburn.— SUB-STATION SiTE.— The Parks Committee 
has decided not to allocate any portion of Brownhill Park for the 


purpose of the erection of an electricity sub-station. 


APPLICATIONS FOR SUPPLY.—The Electricity Committee has 
received applications to extend the aupply of electricity from the 
new station to Oswaldtwistle, Clitheroe rural district, Ramag rea ve, 
Accrington, and Samlesbury. The Committee is already oommitted 
to supply Great Harwood, Rishton, and Darwen, and the new 
applications have been deferred. - 


Bradford. PROJECTED EXPENDITURE. —The proposed 
expenditure of the Electrioity Committee includes mains, stores, 
and offices and transformer te:t-room at Canal Road, £8,600 ; motor 
lorry shed, mess-room, blacksmith's shop, new offices and Javatories 
at Valley Road works, and roof over storage tank, 2 19.216 
Blakehill quarry, £4,150; two 500-kW rotaries and switchgear ; 
caterpillar crane aud grab, £2,970 ; accumulator battery, £11,000; 
motor generator, £505; and radial drilling machine, £1,460. 


Bridlingtoa.— Loan SANCTIONED.— The Corporation has 
received from the Electricity Commission formal sanction to the 
borrowing of £4,500 for mains and services in connection with the 
electricity undertaking. 


Cannock, — ELECTRICITY | GUABANTEE. — The Rural 
Council has agreed to guarantee to the Wolverhampton Corpora- 
tion £130 per annum for three years, for the supply of electricity 
to 40 houses at Buehbury. 


chile.ä— WATER POWER STATISTICS.— From а survey 
recently made by a department of the Ministry of Public Works 
їп Chile, it appears that the available water power in the Republic 
amounts to more than 1,000,000 hp. Thisis an underestimate, as 
data regarding many rivers and watercourses are absent, and 
total may be safely increased by 1,000,000 h.p. Of this total, con- 
ceasions have been granted for 1,383,000 hu p., of which only 
63,780 h.p. is being utilised for induatrial purposes, In view of 
the fact that the mining industry, ironworks, &c., employ coal to 
produce motive power equal to 301,000 h.p., and that the railways 
consume 300, Oc 0 tons of coal to produce 100,000 h p., there is an 
obviously strong case made out for legislation to enforce the 
bet'er utilisation of the country's water resources, and more 
especially because of the high cost of coal at the present time.— 
Boletin de la Sociedad de Fomento Fabril, 


Darliogton.— ELECTRICITY UNDERTAKING AND RATES.— 
Alderman W. E. Pease, moving а rate of 13a., on April 7th, said 
the profits on what ahonld be profit-earning departments were 
low, but he wished ratepayers to realise that though they Were 
paying а high rate, they were getting water, gas and electricity at 
extraordinarily cheap rates. Alderman Wooler, who objected to 
the amount of the rate, said the costs of gas and electricity should 
be reduced to the lowest point, as it was unfair to derive profits by 
municipal tr. ding. 


Doncaster.— OPPOSITION TO Company.—The Electricity 
Committee, last week, received notice from the Adwick:-le-Street 
Urban District Council of intention to oppose an application by tbe 
Electrical Distribution of Yorkshire, Ltd., for an order authorising 
it to supply electricity in the rural districts of Thorne and 
Doncaster ага the urban district of Adwick. The Committee 
decided to recommend opposition to the company’s application for 
power to supply in the area of the proposed North-East Mid'ands 
E'ectricity District. 

Dover.—SUPPLY To LIGHTHOU8SE.— It was reported 
recently that Trinity House had declined to accept the termi 
offered by the Electricity Committee for a supply of electricity to 
the South Fore'and lighthouse, and the engineer was instructed to 
submit alternative terms previously suggested, viz., Trinity House 
to find half of the estimated capital cost of the extension (£2,000) 
and pay for electricity at the rate of 10d. per unit for the first 
5.000 unite, and 54d. per unit thereafter, witha guaranteed minimum 
of 15,000 units, wh'ch would produce £137, the Corporation to Jay 
the recestary main and to supply a transformer, and to reserve the 
right to make additional connections at any point along the route. 


Dublin. STREET Licntinc.— Owing to the operation 
of the military “Curfew " order, it is proposed that only one atreet 
light in three shall be used. 


Eastbonrne,— PROPOSED ExTENSIONS.— At a meeting of 
the Town Council, the electrical engineer submitted details of a 
acheme for the extension of plant and mains, at an estimated 000 
of £65 443. Consideration oi the report was postponed, 


Electricity District. — AIRE AND CALDER INQUIBY-— 
The inquiry by the Electricity Comm'ssionere into the three rival 
schemes in respect of the West Riding (Aire and Calder) Elec: 
tricity District, which was to have been opened at 
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Tuesday, has been postponed to a date to be fixed when industrial 
conditione are more settled. The Town Clerk of Bradford (Mr. 
N. L. Fleming), as solicitor to the Conference of West Riding lccal 
authorities who promoted the Bradford Conference scheme, 
received notice of the postponement on Friday, the Commissioners 
deeming it inexpedient to commence the inquiry under the present 
uncertainty of conditions. 


Here ford.— Loan SaNorioNED.— Тһе Town Council bas 
received sanction to a loan of £34,750 for mains, sub-station, trans- 
formers, &0., in connection with the supply of electricity in the 
Ross and Lydbrook areas. 


Hove.—CoNv&RTING PLant.—The Electricity Com- 
mittee has approved the purchase of another 300 kW converting 
set, similar to two already installed. The purchase of a spate 
armature was also sanctiored. The new set will be employed aaa 
stand by for use in the event of the other sets being overloaded. 


Hoyland Nether.—TRaNsF:R or ORDER.—The Urban 
District Council has applied for powers authorising the 
Council to transfer its undertaking to the Electrical Distri- 
bution of Yorkehire, Ltd., and for an extension of time of the 
Council's Electric Lighting Or?er of 1912, for the laying of 
mains, &oc. | 

Japan,— GROWTH оғ ELECTRICAL InDustry.—The 
Electrical World states that official figures issued by the Depart- 
ment of Communications of Japan put the number of supply 
stations in the island at 715, the electric railways at 42, and the 
companies operating both oentral stations and railways at 53, 
making a total of 810 electrical enterprises, or an increase of 57 
over last year. The total capital of central stations ie put at 
763,000,000 yen, of electric railways at 56,000,000 yen, and of 
central stations and railways which are combined at 453 000,000 
yen—a total of 1,272,000,000 yen, indicating an increase over last 
year of 177,000,000 yen. 


Liverpool.—Loax Saxcri0NED.— The Corporation has 
received the formal sanction of the Electricity Commissioners to 
the borrowing of £50,000 for prospective expenditure on electric 


London,—CAMBERWELL.—The Borough Council, which 

asked ite local members of Parliament to oppose the County of 
London Electric Supply Co.'s Bill, has had the following letter 
from Lieut.-Colonel sir Frederick Hall :— 
. ^I really fail to understand the opposition of your Borough 
Council to the proposed measure. as I should bave thought that 
Camberwell had everthing to gsin and nothing to lose by these 
proposals, Surely the cheaper a company is able to generate 
current, the better its position for supplying its consumers with 
electricity at a cheaper rate. 

" You will recognise that it is rot proposed to build a generating 
station in Camberwell, but that the borough is to be supplied with 
distribution mains. If there had been a suggestion to erect a 
generating station in Camberwell I could, toa great extent. under- 
stand the opposition, as it might bs justified, because your Council 
could argue that when the time comes for purchase they want to 
bein a position to buy a complete undertaking—that is to sav, 
generation as well as distribution ; but the County of Londcn 
Electric Со. have no generating station in the district, and have no 
intention of building one, as I think I am right in saying they are 
supplied at the present time from Wandsworth. | 

"You will, of course, realise that under the circumstances I 
cannot support the resolution contained in yours under answer.” 
` HACKNEY.—The Poor Law Officers’ Journal says the Hackney 
Guardians propose to replace gas with electricity at their Homerton 
Institutions, and have decided to generate electricity themselves, 
instead of asking for a municipal supply. The schemes are estimated 
to effect an annual saving, based on the present prices of fuel, gas 
and electricity, of approximately £8,000— with the capital expendi- 
ture entirely written off. In addition to the installation of electric 
lighting plant—which has not yet been put into commission, and 
the anticipated saving cn which has not been included in the 


. ealeulations already made the schemes comprise the utilisation of 


the exhaust steam in conjunction with the centralisation of the 
domestic hot-water supply ; the burning of coke breeze in lieu of 
steam coal; and the centralisat/on of the heating systems. Since 
they were first inaugurated the total expenditure haa been £141,693, 
while the resulta have been so economical that the whole of this 
outlay has already been more than recouped, and, as stated, the 
Guardians are now promised a saving of £8.C00 a year. 

The Eleotricity Committee reports that it has secured an e.h p. 
feeder and switchgear, from the National Projectile Factory at 
Hackney Marshes, at a cost of £2,379. The Committee has saved 
a great d al of expenditure in this manner ; it previously secured an 
e.h.p. cable and switchgear from the factory for £2,516. 

FULHAM.—The Electricity Coramittee recommends the provision 
of two additional 200-kVA transformers, and the necessary switch- 
сЕ at Messrs. Van den Bergh's sub-atation. The estimated c. st 

21,100. 

The Council has secured the approval of the Electricity Com- 
missioners to improvements at the electricity x orks. These 
include the replacement of economisers, alterations to the trans- 
former house, fixing a new centrifugal pump and accessories at an 
estima ed cost of £21,000. 


ISLTNGTON.—In order to meet an ant'cipated deficit on the 


electricity undertaking, the Finance Committee recommends that 


the charges for electricity be increased as from the March meter 


readings as follows: — For units sold at basic rates of IId. and 
upwards from 70 to 100 per cent. on tte basic rates; for units 
sold at Id. and under, from 120 to 150 per cent. on the basio rates. 


Manchester.— House LiaBTING.— At a recent meeting 
of the City Council, it was proposed that the houses on the Anson 
estate should be illuminated by gas, and those on other estates by 
electricity. An amendment was carried that electricity be adopted 
throughout. 


Mohili (Co. Leitrim).—PoweEr STATION DEsTROYED.— 
The power house has been destroyed by fire. The occurrence is 
stated to have heen due to an accident. 


Musselburgh.— SUPPLY RIGHTS QUESTION.—It was 
reported at a special meeting of the Town Council that a firm of 
manufacturers in Musselburgh had refused to take & supply of 
electricity from the Musselburgh Electric Light and Traction Co, 
and had asked for a suppy from the Edinburgh Corporation. 
The latter authority was willing to give a supply if the consent of 
the local authority could be obtained. The Electric Light Co. 
objected to this arrangement, as it would infringe rights which it 
had obtained at great expense. The question was referred to the 
Law Committee to ascerta/n in what position the Town Council 
would place itself by withholding or giving consent. 


Navan.— ELECTRIO LIGHTING SCHEME POSTPONED.— 
The Munster and Leinster Bank intimated to the Urban Council 
that the directors could not see their way to grant a lcan of 
£10,000, repayable in 20 years, for & publio electric lighting 


scheme. It was therefore agreed to postpone the scheme for 12 
m n hs 


Perth.—COMPANY’S SCHEME APPRCVED.— Subject to 
protective clauses being inserted, the County Council has oonsented 
to an electric lighting order being applied for by the promoters of 
the Dunblane electricity supply scheme. 


Stockton-on-Tees.— ALLOCATION OF Prorits.—In his 
review at the Corporations annual finance meeting Ald. F. T. 
Nattrass stated that the electricity undertaking did not affect the 
rate levy on that occasion, but the Committee anticipated being 
able at the end of the new year to transfer a surplus of £1,204 to 
the reserve fund, from which the Committee contemp'ated pro- 
viding for the cost of the reconstruction of switchboards and the 
extensive renewal of feeder cab!es. 


South Shields.—Hovse LiaHTING.—Àt a meeting of 
the Electricity Committee, the electrical engineer stated that he 
had repo:ted to the Housing Committee the negotiations that had 
been proce: ding between himself and the County of Durham Elec- 
trical Power Distribution Co. with regard to the terms on which 
the company was prepared to supply electricity in bulk within the 
area covered by the proposed extens‘on of the borough. The 
Housing Committee had instructed him to endeavour to secure 
further concessions from the company, and the matter was having 
atter tion. 

EXTENS'ONS.—The engire3r also introdu ed the question of 
extending the boiler house at the generating station with a view to 
making provision to accommodate at an early date, two new water- 
tube boilers, complete with economisers, induced draught fans, 
chimney stack, and all necessary auxiliaries. The demand for 
electricity is constantly increasing for lighting, heating and power, 
and this, together with the further demands of the tramway 
department for the proposed light railway, requires that prepara- 
tions be made for extra steam-raising plant at an early date 80 as 
to provide for the department's requirements in this direction for 
the winter of 1922. The borough engineer was instructed to 
prepare plans, specifications, quantities, and estimates for the 
buil iag. 


Swansea.—OiL FUEL PROPOSED. — The Electricity 
Committee received а report from the electrical engineer stating 
that, in consequence of the shortage of storage accommodation 
for coal, the Committee should take into consideration the quest ion 
of providing an alternative method of firing the boilers by means 
of liquid fuel. With a few modificatiors the change could be 
made, and at the shortest notice coal-firing could be resumed. 
He did not say that oil was cheaper than coal, but in times 
1 ke the present c:al crisis, it was necessary to have liquid fuel as 
a stand-by. The Committee referred the matter to the Standing 
Sub-Committee for consideration, 


Telgnmonth, — ELECTRICITY | SuPPLY. — The Urban 
District Council has resolved that Messrs. J. & W. Purves be 
informed thst it would welcome the introduct:on of an electricity 
supply to Teignmouch, but that it has no wish to take over the 
T. ignmouth Electric L'ght Order held by the firm, 


Walasey.—hEPoRT ON Breakpowns.—The Special 
Joint Committee of the Corporation appointed to irquire into the 
causes of the breakdowns at the power station has issued ita 
report, which makes the following recommendations: — (I) Imme- 
diate steps should be taken to reorganise the staff of the generating 
station ; (2) the engineer 8 office should be removed to, and adjoin, 
the Poulton power station, and that office accommodat on shou'd 
be provided for the station superintendent ; (3) that the electrical 
engineer should reside in the borough as near to thestation аз pos-ible ; 
(4) that an expert should be called in to investigate the primary 
cause of the corrosion of the pumps, and that periodical chemicat 
tests should ba made of the boiler contenta ; (5) that the turbines 
should be so controlled аз to enaure steam being cut off when seta 
are standing ; (6) that the boi'er feed pumps should be periodically 
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tested and opened out for inspection ; (7) that the pumps should be 
80 fixed that they can be easily examined, dismantled. and in & 


position that is reasonably clean, and that an additional feed pump 
be installed, 


West Hartlepool, — Station Огозкр Down. — The 
electrical engineer reported, last we2k. that in consequence of the 
industrial situation the Seston Carew Iron Co. was closing down 
its blast farnaces, so that no waste heat would be available for the 
Corporation à generating station. It was decided to close down 
the generating station for the present, and take а bu!k supply from 


pie Cleveland and Durham County Electric Power Co.— Yorkshire 
vat, 


Worcester.—Futtge Extensions. — The Electricity 
Committee has issued a report in which it points to the probable 
inorease in the demand for electricity during the next three years. 
It will be nec2ssary to carry out considerable extensions, and the 
cost of these ia estimated at £62200. The Committee desires 
authority to ask for loans to carry out the work, and in the 
event of its failing to secure sanction to borrow the amount it 
proposes to ask the Electricity Commissioners for an order making 
a sub-district of South Worcestershire to be administered by a com- 
mittee on which Woroester should be represented. 


TRAMWAY AND RAILWAY NOTES. 


Accrington.—No Restoration ок PENNY FaRES.— An 
effort to refer back a recommendation in opposition to the reatora- 
tion of penny fares was defeated sat a meeting of the Council. 
Ald. Higha n, chairman of the Tramways Committee, said such a 
policy, however much stages were shortened, would bring the 
tramway undertaking on the rates. Nothing had been put to 
reserve for the renewal of the track during the past six years. 


Australla.— BRISBANE.— Up to a month or two ago, 
negotiations had been proceeding for the acquisition by the 
Queensland Government of the Brisbane tramways at the expira- 
tion of the holder company's " franchise.” The company stated a 
price in the neighbourhood of £3,000,000, but having regard to 
the great expenditure which would have to be incurred after pur- 
chase, the Government is not inclined to take any further 
steps in the matter at present, 


MELBOURNE.—From March 7th the fares on the Metropolitan 
Tramway systems were increased. The ld. fare was raised to 
14d. on weekdays and 2d. on Sundays and holidays. The new rates 
are expected to give an increase in revenue of £160,000 up to the 
end of the year, or £195,000 for the complete financial year. 


Barrow. — CANCELLATION or Dericit. — The Finance 
Committee has decided to grant the Tramways Committee the sum 
of £14,000 to enable an accumulated deficit of £15,680 on the 
undertaking to be wiped out. The balance of the deficit is to be 
carried forward to the next period, when it is hoped that decreased 
expenditure will make it possible to cover the amount. 


Bradford.—Dericit.—For the first time for many years, 
and in spite of record receipts, the tram way undertaking incurred a 
loss of about £80,000 during the year just ended. The chairman of 
the Tramways Committee attributed this deficit chiefly to the high 
expenditure upon renewals, which represented 3d. per car-mile. 

ONE-MAN CARS. &c.— Having recently received from the 
Ministry of Transport a statement that no objection is raised to the 
use of а new single-deck type of railless car, with only one man in 
charge, the Bradford Tramways Committee has instructed the 
general manager to prepare an estimate of the cost of these cars, 
and to obtain information as to the working expenses of petrol- 
motor omnibuses operated in other towns. 

The Committee, at its April meeting. resolved to recommend to 
the Parliamentary Sub-Committee of the Corporation that in the 
next Bill promoted in Parliament by the Corporation, power be 
sought for the construction and operation of double-deck, top- 
covered railless trolley vehicles of & four-wheeled typed, weighing 
not less than 7} tons, and of a six-wheeled type weighing not lesa 
than 94 tons, unladen weight in both cases. | 


Darlington.—Errect ок Fare ТЇКСВЕАВЕ.—]{ was 
atated at a recent meeting of the Council, that sinoe increased fares 
had been put into force, the revenue had increased by 4 per cent., 
while the number of passengers carried was reduced by 74 per cent. 


Dewsbury.—ExTEN8SIONS DEFERRED. — At a Town 
Council meeting, last week, it was reported that the Electricity 
Committee had considered a proposed extension of the town tram- 
way termini in the Market Place, 40 as to avoid congestion. but 
found this would cost over £4,000, and under the present con- 
ditione it had decided against the expenditure. It had also, 
for the same reason, dropped a proposed scheme of running cars by 
Lonycauseway, which would cost between £7,C00 and £8,000. A 
proposition that the matter should be referred to the General Pur- 
poees Committee was defented, and the minutes were adopted, 


Edinburgh.— CAR CoNvEnsION.— Under the supervision 
of the tramway manager (Mr. Pilcher), one of the old cable cars 
bas been coaverted at the Shrubhill works for use as an electrically- 


driven vehicle at а cost of about £300. This is a great saving to 


the Corporation, as a new car is estimated to cost £2,000 at the 
present time. 


Essex. — Liar RAIL WAT Loans.—The Ministry of 
Transport recently in formed the Parliamentary Committee ot the 
Essex County Council that, owing to a decision of the Cabinet, the 
Ministry was unable to sanction any grants or loans for the con- 
struction of light railways for & period of 12 months, 


Liverpool.—ErFEcr or Fare  INOREASE.— liverpool 
Corporation tramway traffic returns show that during the first 
three weeks of the increased fares, there was a decrease of no les 
than 2,374,304 passengers, yet there is a daily increase in revenue 
of between £500 and £600. The present increase in the receipta, 
howevar, is only about one half of what is required to meet the 
year s expenditure. 


Newcastie-on- Tyne. — PROSPECTIVE EXPENDITURE.— 
The estimated expenditure by the Tramways Committee during the 
current year includes the following items :—Alterations and new 
pumps and pipes in pumping station, £4,000; renewals to cars, 
$12,500; purchase and equipment of motor-buses, £2,000; recon. 
struction of overhead work, £4,000; new plant in power station, 
£35,000; renewals to permanent way, junctions, &c., 446, 360; 
total, £103 850. 

New Routes OPENED.—On April 8th the new tramway routes 
to West Moor and Forest Hall were formally opened. This com- 
pletes a programme of construction commenced by the Corporation 
in 1914. The system now extends from one side of Gosforth Park 
by a wide circular route to the other side, and it is hoped that the 
circuit will be completed through the Park under a foreshadowed 
scheme of construction. 


Uruguay.— Tramways v. 'Buses.—The High Court of 
Justice has recently given an important decision affecting tramway 
companies’ rights. The tramway companies of Monte Video 
brought an action some time ago against the Government for 
infringement of their rights by instituting a motor-'bus service 
over routes served by them. The Court of Firat Instanoe decided 
in favour of the Government. The companies appealed, and the 
Court of Second Instance decided in their favour. The High 
Court has now reversed this decision, giving judgment in favour 
of the Government.— er io of the River Plate, 


United States.— NEW York IMxPROVEMENTS.—In the 
recently-published report of the New York-New Jersey Port and 
Harbour Development Commission, a number of proposals are 
made for the re-organisation of services at the two ports. 

At the present time there are 12 railways with termini at the 
port of New York, each of which has its own clearing arrange- 
ments; there is practically no means by which trains from one 
system can be transferred readily to another system. It is proposed, 
therefore, to construct belt lines" in the vicinity of the Port; 
over these lines freight cars, connected with all the existing lines, 
will run. A series of multiple-story clearing houses or freight 
terminals" will be erected, and beneath these will be tunnels in 
which will operate small electric trailer trucks. These tracks will 
take over goods from traina at a transfer yard. At the freight 
terminals lifts will be provided capable of taking one of the 
trailer trucks at a time, and raising it to the correct floor of the 
building. 


Wednesbury.— TRACK RENEWALS.— The South Stafford- 
shire Tramways Co., Ltd., has intimated to the Wednesbury Town 


Council that it intends to relay the track along the Darlaston Road 
to the Bull Stake, 


TELEGRAPH AND TELEPHONE NOTES. 


Cable and Wireless Rates.—'' DEFERRED RATE” SERVICES 
RER-OPENED.—Marconi's Wireless Telegraph Co., Ltd. has те 
started its deferred (L.C.O.) service to Canada, Newfoundland, and 
the West Indies, which has been suspended since 1917. The cost 
of transmission by this route is leas than that for a corresponding 
service by the cable companies. On April 9th the Western Union 
Telegraph Co. re-introduced ita deferred service between the United 
Kingdom and the United States of America and Canada, which has 
been suspended since September, 1918. 


Cable Delays.—It will be remembered that during the 
sittings at Washington of the International Conference on Com- 
munications, last autumn, statements were made to the effect that 
commercial telegrams psssing between the U.S.A. and the Con- 
tinent had been intercepted by the British authorities, and the 
impreision was oreated that they were purposely delayed. or 
improper use had been made of the information they contained. The 
correspondence which passed between the British Ambassador st 
Washington and the U.S. Secretary of State, together with a 
note by Lord Uurzon on the subject, has been published as a White 
Paper (Cmd. 1,230). 


Спра, — NEW CaBLE.—Mr. C. H. Mackay, president of 
the Commercial Cables Postal Telegraph System, announced recently 
she inauguration of a new cable between Miami (Florida) and 
Havana (Cuba), and also of several new telegraph offices, which 
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are calculated to provide increased relisbility and improved service 
with Cuba, and a competitive telegraph service on the east coast of 
lorida. 

i LONG-DISTANCE TELEPHONY. — 27e Times correspondent at 
Washington states that on April llth he took part in a long- 
distance telephone conversation from the Pan-American Union 
building to Havana, and with a wire'ess operator in Cat lina, an 
island in the Pacific off Los Angeles. He proceeds: As plainly 
as though we were all seated in the same room, I heard Havana 
speaking to Catalina and Catalina answering. It was by far the 
longest conversation in point of distance ever held by telephone. 
The message to which I listened passed through 115 miles of cable, 
connecting Havana and Key West, in Florida, thence over the 
land wires connecting the chief towns of the Atlantic seaboard 
with New York, Chicago, Omaha, Salt Lake City, Sacramento, 
San Francisoo, Fresno, and Los Angeles, and from Los Angeles by 
wireless to Catalina, 29 miles from the mainland, а total distance 
of 5,056 miles. In quick succession the transcontinental roll call 
was taken, and we heard voices responding from 26 towns aituated 
in. 19 different States. Col. John J. Carty, the vice-president and 
chief engineer of the American Telephone and Telegraph Co., to 
whose organising ability the demonstration owes ita success. after- 
wards observed: Had to day's conversation been held over land 
wires only, it could have been heard exactly with the same clear- 
ness over 10,000 miles of land wires, weighing 435 lb. per mile. and 
equipped with telephone repeaters and other apparatus of various 
kinds used in America.” 


Stock Exchange aud Wireless.—The Stock Exchange 
demandas upon the London-Paris wireless service are auch that 
special relays of Marconi messengers have been made available, 
from April 11th onwards, at 75, Old Broad Street, Shorters Court 
(American door), and New Court door. By the attendance of these 
m:ssengers between the hours of 10.30 a.m. and 3 p.m. it is hoped 
to save members the necessity for telephoning the Fer church 
Street office, 


Empire Wireless Chalu.—It will be remembered that 
the Imperial Wireless Telegraph Committee, 1919-20, of which Sir 
Henry Norman, M. P., was chairman, and which reported last June, 
recommended, among other things, that a scheme of Imperial 
wireless communications should be established connecting the 
communities of the Empire by geographical steps of about 
2,000 miles each ; and that these stations should be planned by 
а Wireless Commission of about four members. A Commission 
was accordingly appointed. It consisted of Lord Milner (chairman), 
Dr. Eccles (vice-chairman), Mr. L. B. Turner, Mr. Shaughnessy, 
and Lieut.-Col. Crawley (secretary), who was assistant seoretary to 
Sir Н. Norman's Committee, of which Dr. Eccles and Mr. Turner 
were members. With the exception of Lord Milner, the membeis 
of this Commission are now engaged, says The Times, in investi- 
gating the latest developments of wireless telegraphy. They will 
report this summer, but no decision with regard to Empire wireless 
will be taken until after the Imperial Conference which is to be 
held in London in June. 


France.— WIRELESS CoMMUNICATION.—An objection has 
been raised by M. Poulle, a member of the Senate, against the 
Convention of October 29th, 1920, handing over the French wire- 
less plant and communication systems with Great Britain, Spain, 
and the United States to a private company. It is declared that 
such a convention is null and void by law, as the Posts and Tele- 
graphs are a State monopoly. M. Poulle has tabled a resolution 
inviting the Government to submit the Convention to Parliament 
for ite approval, and M. Laffont, Under-Secretary for Posts and Tele- 
graphs, has agreed to this course. 

M. Laffont, on April 9:h, exp'ained that the contract Cid not 
confer à monopoly on the company. Furthermore, the employés 
and the members of the Board of Administration must be French- 
men, and the working, as well as the tariffa must be under the 
control of the Administration ; the work of construction must be 
carried out at the company's expense, and all working expenses be 
borne by the company. Consequently, continued the Minister, 
there was no risk to the State which had benefited from the com- 
pany's receipts, The Minister's explanations satisfied the Senate 
and the resolution of M. Poulle was réferred to the Senate 
Financial Committee.— Neuter's Trade Service (Paris). 


Greenland. — WIRELESS STATION. — According to the 
Copenhagen Suciald Demokraten, the building of a wireless telegraph 
station is again under consideration, and the British authorities 
are said to have approached the Danish Government in connection 
with the matter.— The Times. 


Telephone Service.—CANCELLED CoxTRACTS.— Mr. Pike 
Pease, replying to a question in the House of Commons, said that 
about 10,000 subscribers had cancelled their telephone contracts 
during February and March. As, however, that number was about 
the average, it was impossible to say how many cancellations were 
due to the increased rates. 

PARLIAMENTARY COMMITTEE'S INQUIRY. — The recently 
appointed Parliamentary Committee charged with inquiring into 
and reporting upon the working of the telephone service, met for 
the first time for the taking of evidence on April 6th at the House 
of Commons. Tha first witness was Sir Evelyn Murray, Assistant 
Secretary to the Post Office. There wasa full attendance of the 
16 members of the Committee, over which Mr. E. Cecil presided, 
and Mr. William W. Cook (a consulting engineer who was con- 
nected with the old National Telephone Co.) was appointed the 
Committee's scientific assessor. 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph indicates 
the issue of the ELEOTRICAL REVIEW in which the " Official 
Notice” appeared.) 


OPEN. 


Australla.—MELROUBNE.— April 27th. Victorian Rail- 
way Commissioners, Spencer Street. Caustio soda primary cells, 
complete (Contract No. 33,914).* е 

Postmaster-General’s Department (Melbourne) May 31st. Tele- 
phone switchboards (Schedule No 1,670).* 

Postmaster-General’s Department, May 31st. Supply and 
delivery to several States manual telegraph transmitting devices 
(Schedule No. 1,680). (April 8th.) 

May 2nd. With reference to the recent invitations to tender by 
the Victorian Government Railways for 12 miles of two-core, 
lead-sheathed, wire-armoured 2 200-volt cable, the Department of 
Overseas Trade learns from H.M. Senior Trade Commissioner in 
Australia that the Rai: way Department is prepared to give considera- 
tion to alternative offers for cab'e with the section of each core 
0145 sq. in., in lieu of 015 as originally specified. 

May 31st. Vic'o:ian Electricity Commissioners. Morwell power 
scheme: Street poles (Specification No. 47); copper cable (Specifi- 
cation No. 66). (See this issue.) 

Victorian Railway Commissioners. June 22nd. One electria 
lifting magnet (capacity 4 ton), one 440-V motor generator. 

June 29th. Supply of 1-ton platform type industrial storage 
battery trucks, also battery charging equipment.— Reuter's Trade 
Serrice (Melbourne). 


Ballinrobe. — April 23rd. Electricity Supply Co. 
Wiring of consumers’ premises. (April 8th.) 


Belginm.— May 27th. The Service d'Etudes et de 
Controle des Applications de l'Electricité, 52, Boulevard du Regent, 
Brussels. For the supply and installation of ten electrically 


игы capstans in connection with the locks on the Upper 
che: dt. 


Buenos Alres.—June 3rd. The Commercial Secretary 
to Н.М. Legation at Buenos Aires (Mr. Н. О. Chalkley) reports 
that the Board of Sanitary Works of the Nation at Buenos Aires 
is again inviting tendors, to be presented by 3rd June, for the 
supply and erection of the plant and accessories for a new generating 
station, previous tenders having been called for in 1919 and 1920, 
The plant comprises three four-cycle Diesel engines of 375-h.p., 
aud adapted to run on crude p:troleum from Comodoro Rivadavia, 
апа three three-phase alternators, each of 250-kW, 2,200 volta 
between phases, 50 cycles and power factor of 8. A copy (in 
Spanish) of the general conditions of tender and apecification, also 
& blue print showing the genera! layout of the plant, can be seen 
at the Department of Overseas Trade in London, on application to 
Mr. Holloway (Victoria 9040 : Extension 4) until April 23rd. 


Dewsbury.—April 23rd. Electric-light installation at 
Eastborough Working Men's Club, Battye Street. Specifications, 
&c., the Secretary. 


Fiji Islands.—The municipality of Suva invites tenders, 
closing June 30th, for the aupply and erection of a 200-kW, 
480/520-V, three-wire, d.c. generator, directly coupled to a 300-h.p. 
vertical Diesel oil engine, together with accessories for generator 
and panel.— 7?euter's Trade Service (Melbourne). 


Ipswich.— Electricity Supply Department. Оле 500-kW 


rotary converter or motor oonverter. (See this issue.) 


Jugo-Slavia.—May lst. The Serb, Croat, and Slovene 
Ministry of Public Works. Erection of a power-station, main 
conductors and transforming stations in connection with an 
electrical scheme at Kostolac for the supply of energy to Belgrade, 
Semlin, &c.* 


Keighley.— April 23rd. Tramways Department. One 
2 to 3-ton petrol chassis, one 2 to 3-ton petrol end-tip wagon. 
(See this issue.) 


London.—L.C.C. April 18th. 5,500 tons of standard 
steel girder tramway track rails, lipless track rails and renewable 
guard rails with fastenings, Chief Engineer, County Hall, Spring 
Gardens, 8.W. 1. 


Lowestoft.— April 18th. Electricity Department. L. p. 
cable feeder pillars, joint boxes, &c. (April 8th.) 


Manchester. — May 2nd. Electricity Committee. Three 
steam turbine-driven boiler feed pumps. (See this issue.) 


New Zealand.—April 19th. Public Works Department. 
H.M. Trade Commissioner has forwarded per. iculars of a cll for 
tenders for 6000 pin insulators, suitable for a line operating at 
66,000 volts batween phases. Tenders (accompanied by deposit of 
£100) to the Secretary, Public Works Tenders Board, Government 
Buildings, Wellington. Specifications may be seen at the Depart- 
ment of Overaeas Trade, 35, Old Queen Street (Room 59), Weat- 
minster, S. W. I. | 
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Sonth Africa.—PRETORIA.—May 
Switchgear. Tenders, marked “Electric Light and Power 
Department, 1920 Extensions, Contract No. 5,” to Deputy 
Town Clerk, Municipal Offices, Pretoria. Deposit, five guineas. 
Farther particulars may be obtained from the general manazer of 
the Electric Light and Power Department, or from the consulting 
engineer, Mr. G. M. Clark, 40-42, Meischkel's Buildings, Johan- 
nesburg. 

JOHANNESBURG. — June 22nd. South African Railways and 
Harbours. Electrification of Capetown-Simonstown and Durban- 
Maritzburg lines: Overhead equipment of permanent way and 


overhead transmission line, switchgear and accessories, and 
frackbonds. (April lat.) 


Spzin.—MapnRtD.—April 80th. La Sociedad de Ferro- 
oarriles Electricos, Plaza de Canovas +, Madrid. 2,750 metric tons 


of rails, fish plates, nuts, bolts, points, &c., for the Calaherra- 
Arnedillo Electric Rail way. 


St. Anne’s - on - Sea, — Electricity Department. 
natural draught cooling tower. (See this issue.) 


St. Helens.—May 1st. Electricity Department. Oned.c, 
3-wire, distributing switchboard, complete with supporting steel- 
work. (April 8th.) 


10th. Municipality. 


One 


A оору of the specification, &c., can be consulted at tue Depart- 
ment of Overseas Trade, 35, Old Queen Street, S. W.1. 


CLOSED. 


Belginm.—Five tenders were received by the Socicte 
Nationale des Chemins de Fer Vicinaux, of Brussels, last week, for 
the supply and layiag of the underground armoured cables required 
in connection with the distribution of the current for the lines in 
the Louvain district, the lowest offer (175,665 francs) being that 
of the Sosicté Omnium Electrique, of Dison, Belgium. 

The Belgian Post aud Telegraph authorities in Brussels last 
week placed some large contracts for miscellaneous telephone 
material, the principal orders being divided between the New 
Antwerp Telephone and Electrical works, of Berchem, Antwerp, 
and the Bell Telephone Manufacturing Co., of Antwerp. 


Bolton.—Tramways Committee. Accepted :— 
400 tons of tram rails and 10 tons of fish plates. —W. Scott, Ltd. 


Bradford.—Electricity Committee : — 


Ash-handling plant for No. 4 boiler-house at Valleg Road Works, 
47.92 1.—Underfeed Stoker Co., Ltd. «London, 
Steetwork for foundations of new cooling towers at Valley Road, & 580 — 
Н. Barrett & Sons Ltd. 
Steel cacing cover for vertical turbo-generators at Valley Road, £735.— 
British Thomson-Houston Co., Ltd. 


cauterbury.— Town Council :— 


Steam pipe work, Electricity Works, £317.— John Spencer, 1,1. 
Standard steel cabicles, for switchgear, Ё10).—Кегд1взоп, Pailin, Led. 
Steel framework supports for oit tank, £5J.—S3u pecheater Units, Ltd. 


Cork, —Eleztric motors for lighting, refrigerating plant, 
&o., for the Irish Creameries and Exporters’ Association, Ltd., Cork. 
—The Electric Tramways & Lighting Co., Ltd. 


Doncaster.— Electricity Committee: 


Construction of foundations for installation of new plant at Electricity 
Works, £1,139.—C. Sprakes & Sons. 


Folkestone.— Town Council :— 


E. l. installation, Enteric block, Sanatorium, £33, plus £30 for extension of 
main cable.— Marchant & Co, Folkestone. 

Electric lizhtiog, zigzag path (lights for three standands, lamp tops, five 
o'her lights, wires and cables, £163.—Folkestone Electricity Supply 
Co., Ltd. 


Nigerla.— Thie civil engineering and contracting depart- 
ment of Sir. W. G. Armstrong, Whitworth & Co., has obtained, in 
competition, the contract, from the Crown Agenta for the Colonies, 
for the Ebute Metta workshops, which are to be erected near Lagos 
for the Nigerian Government Railways. The contract consists of 
the supply, erection and equipment of new locomotive shops, 
carriage and wagon shops, an electrical po ver- tat ion, saw-mills, 


Ko. The contract time for completion (says the Financial Times) 


is two years. 


South Africa—Mossti Dav, CAPE PnoviNCE.— The 
tender of Messrs. Higham & Co., of Mossel Bay, has been accepted 
by the municipality for the house-wiring of all buildinge t» be 
connected to the new municipal supply, at £2 їв. 6d per point for 
enamelled close-joint conduit laid on the surface, with additional 
prices for concealed work, &c. 


BEAUFORT WEST, CAPE PRovINCE.—The tender of Messers. К. G. 
Jack & Son, of Cape Town, has been accepted for the municipal 
house wiring. 


Swansea.— The Corporation Electricity Committee last 
week accepted the tender of the Switchgear Construction Co. 
for switchgear for the station, price 4959. The engineer (Mr, 
Burr) reported that two tenders had ben received for meters, one 
from a British firm that had bought German meters, which were 
offered at £2 2a. each, and the other from a Britieh firm offering 
British meters at £2 188. The quality was about the same, and he 
wanted the inatructions of the Committee, as the German meters 
meant а considerable saving, seeing that he required 600 meters. 
During discussion it was stated that probably these meters were 
bought before the reparation proposals were made, under which 


the Government intends to hold 50 per cent. of the cost of German 
exports by way of payment of the German indemnity ; bat the 
chairman, Mr. Alex. Sinclair, said that doubtless in any future 
exports the Germavs would put the 50 per cent. on the price. 
Councillor Daniel Jones moved that the Committee acoept the 
British meters. Was it worth while considering, seeing that so 
many British works were at a standstill“ Ве hanged to the 
Germans and their goods,” һе added. Eventually, however, the 
matter was d:ferred pending further inquiries as to the effect of 
the reparation proposals. 


Wakefield.— Electricity Committee. Accepted :— 


Cons'ructional work, foundations, pipe lines, &2., the basis of payment to 
be 10 per cent. on materials used and 2) per cent. on wages pud.— 
Parker & Sharp. 


Wolverhampton. — Corporation Electricity Committee. 
Accepted :— 


British Insulated and Helsby Cables, Ltd, £12,277, for the supply, 
laying and jointing of a 33,090-volt trung mato and pilot cable between 
Wolverhampton and Cannock. 

British Eleetric Transformer Co., Ltd. —Four 2,090-kV A, 33, 000 and 6,000.V 
single-phase transformers, £9,924. 

Metropolitaa-Vickers Electrical. Co., Ltd.—Switchgear units, inclading 
protective gear for Hilton sub-station, £2,349, plus 10 per cent. for 
contingencies; battery and motor generator, 4250. 

General Electric Co., Lid. — Switch and metering gear for Canu^ck sub. 
station, £1,850, plus 10 per oent. for contingencies ; battery and motor 
generator, £250. 

Reyruile & Co., 1201. —9,0 0-У, three phase oil switch and panel as an exten. 
sion to the extstiag 8witzh board, inctudiag special relay, for Commercial 
Road generating staston, £1,272, plus 10 per cent, for conangencies, 

Ferguson, Pailia, Ltd. Eizht sets of e.h p switch cubicles, £104 each aet. 

£230 is to be prid to the Metropolitan: Vickers Electrical Со, Ltd., as an 

extra to their contract for the supply of one 25)-k W rotary converter. 


Worthing.— Electricity Committee. Accepted :— 
Feeder cables, £2,234.—Callender's Cable and Constraction Co., Ltd. 


FORTHCOMING EVENTS. 


Junior lostitution of Engineers.—Friday, April 15th, At Caxton Hall, 
Westminster, S. W. At 8 p.m. Paper on “Tne Metering of Steam,” by 
Mr. C. R. Sams. 


Electrical Power Engineers’ Association.— Lectures on“ The Work, Aims 
and Ssop2of the Misctrical Power lZngineers' Association,” will be given 
on satarday, April 16th, at the Y. M. C. A., Leeds, at f. 30 p m.: Wednesday. 
Aprit 2)th at the Conna ight Hall, Nawcastle-on-T gno, at 7 p m. ; and on 
Saturday, April 43га, at the Royal Victoria Hotel, Sheff sid, at 7 p.m. 


North of Eagland Institute of Mining and Mechanical Engineers.— 
Saturday, April loth, At the Wood Memorial Hail, Newcastle-on- Tyne. 
At 2p. m. General meeting. 


Royal Society of Arts. — Monday, April 18th. At John Strest, Adelphi. W. C. 


Ab S pm. Cantor lecture, Recent App icatioas of the Spactroscope and 
the Spec: ro- photome zer to S лепсе aud Industry.“ by Mr. з. J. Lewis. 


institution of Electrical Eagineers.— 
North-Western Centre.— Tuesday, April 19th. At the Albion Hotel, 
Piccadilly, Manchester. At 7.3) p.m. dm king concert. 
South-Midland Centre (Students Section) —Tuesday, April lib. 
At the U sivecsitv, Biciningnam. At 7.30 p.m. Address by Mr. F. Forrest. 
Annual general meeting. 


Lastitutlon of Civil Engineers (Students' Section).—Weinesisy, April 27. 


Visit to tus eleztric generating station (L. & N. W. Rly.) Stonebridge Park. 


Chemical Society.—Thursday, April 21st. At Burlington House, Piccadilly. 
W. Ats pn. Ordinary scientific meeting. 


Manchester Wireless Soclety.—Thursday, April 21at. At the Albion Hotel. 
At 7.30 p.m. Ordinary meeting. 


Roentgen S^aciety.— Thursday, April 21st. At the University College. Gower 
Street, W. C. At B.15 p.m. General meeting, 


Edinburgh Electrical Soctety.—Friday, April 22nd. At the Phílosopbics! 
Institute. At 8 p.m. Open night. 


Physical Society of London.— Friday, April 22nd. At the Imperial College 
of Science, South Кер ington, S.W. At 5 p.m. Ord nary meeting. 


Royal Institution of Great Britain.—F'ilay, April 22nd. At Albemarle 
Street, N. At9 p.m. Lecture on Electro-Syntnesis in Organic Chea 
try," by dir James Walker, F. R. S. 


Technicat Inspection Assoctation.—Fridav, April 23nd. At the Royal 
society of Arts. lohn Street, Adelphi, W. C. At 7.3) p.m. Lecture 00 
“The Physical Properties of Clay,“ oy Mr. A. S. E. Ackerman. 


.. 


NOTES. 


The late Mr. T. E. Gatehouse.— We regret that in 00 
last issue the birthplace of Mr. Gatehouse was incorrectly given 8" 
Eye, in Suffolk; his early bovhool was spent at Eye, but he WM 
born at Norwich, in Norfolkshire. 


The Prince of Wales's Calendar,—The Prince of Wales 
has given permission for the National Portrait Fund to poblish 
„The Prince of Wales Calendar for 1922," in aid of all those шеп 
of the three Fighting Services, irrespective of rank, who defend 
their Empire w.th self.sacrificing loyalty and devotion, and er 
find themselves in want. The Calendar is of beautiful design. ar 
mounted upon it ia a spacially-selected unpublished portrait of the 
Prince reproduced in English photogravure. In com mending ns 
Calendar and ita object to our readers, we strongly sugges? t E 
before ordering their usual suppliea for 1922, all firms shouid matt 
a point of communicating with the Hon. Secretary. The D 
Portrait Fund, 13, Duke Street, St. James's, London, S. W. |. И 
will willingly send samples and full particulars. It is hoped th 
every commercial house will follow the Prinoe's lead in this Ё 
oause by giving ita practical support. 


. FA гт +з e „ um 6 
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Street Aceldents.—An official return of street accidents 
in the United Kingdom during 1920 records a serious increase over 
the 1919 figures. Fatal accidents numbered 2,837, as against 2.628 
in the previous year, while non-fatal accidents rose from 48,698 to 
54,910; these figures show а percentage increase of 12:6. An 
analysis of causes attributes 2,527 accidents to tramway cars, horse- 
drawn vehicles were responsible for 2,836, omnibuses for 1,756, and 
“other mechanical vebicles" for 10,636 accidents. To this last 
class 443 deaths are attributed, tramway cars caused 41 deaths, 
omnibuses 82, and horse-drawn vehicles 73. The greatest number 
of accidents in any one town occurred in Liverpool (2,145). In 
Glossop only one (non-fatal) accident occurred. 


A Wirelessly-Controlled Clock; —Mr. T. S. Casner, а 
mechanical engineer, has perfected a clock that is entirely auto- 
matic in its operations, and is corrected daily by the wireless 
impulse sent from Washington for that purpose. It is self- 
winding, and besides indicating time itself, the clock will operate 
and control any number of secondary clocks. The apparatus is so 
designed that it selecta the one signal flashed at the exact hour of 
12 noon, and makes possible, it is believed, for the firat time the 
synchronising of time- pieces all over the country by wire!ess.— 
Reuter'a Trade Service (New York). 


Freemasonry.—At the regular meeting of, the Kelvin 
Lodge which was held at the Connaught Rooms on Thursday, 
3lst ult., the reigning Master. Mr. Н. Porter-Cox, presided over an 
assembly of 87 members and visitors, including many men well 
known in the electrical profession, and during the speeches at the 
Banquet following the Masonic Ceremonies, he referred to the fact 
that he would shortly be installed in the Chair of the Kelvin 
Chapter, and would then be occupying simultaneously the Chairs 
in both the Lodge and Chapter. He expressed his keen apprecia- 
tion of the way in which he had been supported by the membera 
in connection with the Great Masonic Charities, and referred to the 
rapid growth of the Lodge during the last few years, which showed 
the interest taken in the Craft by the electrical engineering pro- 
fession, and the desire of so many of those who were associated 
therewith to become members of the Lodge. 


Service Notes.— The following revision of the sub- 
stantive scales of pay of certain grades of the electrical gene- 
rating, &o., staffs employed at Н.М. Dockyards and Naval 
Establishments at home, is approved. Weekly rate for hired 
men:—Mains and distribution supervisor, 518. to 60s. (for a 
working week of 47 hours); “ A” class station supervisor, 59s. 6d. 
to 738. 6d., for a working week of 55 hours, working in shifts. 
These rates are subject to the regulation deduction in the case of 
established men, For B class station supervisors and drivers, 
and dynamo attendants, the revised rate is 478, 10d. Warrant 
Electrician W. A. Nimmy has been appointed to the battleship 
Ramillies from the 9th inst., and Warrant Electrician Ford to the 
battleship Agamemnon from the same date. 


Withdrawal of Electric Coal-Cutters Recommended.— 
The Committee appointed to inquire into the question of the safe 
working or otherwise of the electrically-driven coal-cutting 
machines at Mount Kembla Colliery, recommends the withdrawal 
of these machines until such time as safe conditions can effectively 
bé established, as in the Committee's opinion it is not safe to work 
them in the Mount Kembla Colliery at present. A copy of the 
Committee's report may be consulted by United Kingdom firms 
interested on application at the Inquiry Room, Department of 
Overseas Trade, 35, Old Queen Street, Westminster, S.W. 1. 


Appointments Vacant.— Assistant Professor of Electrical 

agineering, having special knowledge of telegraphy and telephony, 
for the City and Guilds (Engineering) College (£690 to £800); 
works manager, for the Stockton-on-Tees Corporation Electricity 
Department : ledger clerk, in the Haokney Borouzh Treasurer and 
Accountant's Department (Electricity Section), £310; shift engi- 
neer, for the Redditch Urban District Couacil Electricity Depart- 
ment; general manager, for the Wigan Corporation Tramways 
(£700); assistant electrical engineer (632 Rs. 8 annas per month), 


for the Great Indian Peninsular Kailway. See our advertisement 
pages to-day. 


No Summer Time in Canada.—In the Dominion House 
of Commons on April llth, it was stated that the Government 
would not introduce legislation to establish daylight saving 
time. In the absence of a Federal enactment last year some 
municipalities adopted daylight saving, but others did not, with 
the result that much public inconvenience was caused. 
Birmingham Post. 


Charging for Idle Current.—An error occurred in the 
article by Mr. О. d. Carrothers in our issue of April lst, in the 


value of p; on p. 405, lines 13 and 16, and in the key to the figure, 
for 1°5 read 1°25. 


The Defence Force.—Men with special technical 
knowledge are urgently needed, such as field or P.O. linesmen, 
motor-cycliste, instrument repairers, operators (line, visual and 
Wireless), and telephone switchboard operators. Depöts are at 3. 
Henry Street, Gray's Inn Road, for lst London Division (D. F.) 
Signal Company; 46. Regency Street, 8.W.1, for London Elec- 
trical Engineers (D. F.); and Elverton Street, S.W.1, for 3rd 
(London) Corps Signal Companies (D.F.). Electrical and mechani- 


T engineers are needed to complete the requirements of the 
orce. 


Deterloration in Slack. —A letter has been received by 
the F.B.I. from a member firm drawing attention to the deteriora- 
tion in the quality of slack during recent years, and was read 
before a meeting of the Coal Committee at the head office on 
March 17th. As the subject is one of great importance to fuel- 
consuming interests throughout the country, it was felt that the 
subject should be brought up for full consideration at the next 
meeting of the Committee. The member firm suggests that the 
deterioration in slack is due to three main factors: —(a) The use 
of shaking ecreens with a fine mesh instead of the older fashioned 
fixed bar screen; (b) The use of high explosives in the pits ; and 
(c) The practice of loading by shovel instead of by rake and 
basket. The F.B.I. will be pleased to learn the experience of those 
members who are slack users in dealing with this difficulty, and to 
receive their suggestions concerning possible remedies. 


The Electricity Supply Bill.— On Tues lay, Sir E. Geddes, 
Minister of Transport, presented a Bill in the House of Commons 
to amend the Electricity (Supply) Act, 1919. 


The Threatened Strike,—On Tuesday, the Executive of 
the Electrical Trades Union, at a meeting in London, decided to 
support the railwaymen and transport workers if they struck in 


sympathy with the miners. Apparently there was considerable 
Opposition to declaring a atrike. 


Faraday House Old Students’ Diuner.—O wing to the 
threatened strike of the transport workers, the dinner, which 
would have been held on Friday, the 15th inst., has been postponed. 


INSTITUTION NOTES. 


Institution of Electrical Engineers.—ScotrisH CENTRE.—The 
seventh ordinary meeting will be held at 7°30 p. m., at Dundee, on 
April 29th, when the paper by Mersrs. E. Griffiths, D. So., and F. H. 
Schofield. B. A., B. Sc., entitled Some Thermal Characteristics of 
Ele.tric Ovens and Hot- plates,“ will be read. 

NORTH-WESTERN CENTRE. — The annual general meeting was 
held on April 12th, at the Engineers’ Club, Manchester, Mr. J. 
Frith presiding. The Committee's report for the year stated that 
11 general meetings had been held, including the popular leoture 
given at the Manchester College of Technology on April 6th by 
Prof. Marchant, at which the attendance was about 600. At the 
other meetings the attendance averaged 110, and the number of 
speakers who took part in the discussions averaged seven. 

The membership had considerably increased, the figures on April 
lat being : Members, 143; Associate Members, 546 ; Associates, 20 ; 
Graduates, 91 ; Students, 375 ; total, 1,178,a8against a total of 984 
last year and 833 in the year 1918-19. Inthe Liverpool Sub-Centre 
the membership had reached 367. The Committee of the Preston 
Sub-Centre had decided to discontinue as a Sub-Centre on account 
of their meetings overlapping with those of the English Electric 
Engineering Society, which already covered practically the whole 
of the membership in Preston. Eight meetings of the Studenta' 
Section had been held. 

The report was adopted on the motion of the chairman, who 
described it as highly satisfactory. He was especially pleased 
that the increase of membership was mainly among the studenta, 
whose number had increased during the year from 222 to 375. 
A request signed by 56 members had been received by the Com- 
mittee that informal meetings should be hel during the session 
at which the younger members would be encouraged to speak, no 
reports being pubiished. That request would be given careful 
consideration. 

Votes of thanks were passed to the retiring chairman, the hon. 
ве retary, Mr. Ellis, and the other officers, The election of officers 
for the next year resulted as follows: — 

Chairman: Alderman W. Walker. 

Vice Chairmen: Mr. A. S. Barnard and Mr. G. A. Juhlin. 

Hon. Secretary and Treasurer: Mr. A. G. Ellis. 

New Members of Committee: Messrs, A. G. Li vesay, C. D. Taite, 
R. Townend. 

NORTH-WESTERN STUDENTS’ SECTION. — The annual meeting of 
this Section was held at Manchester, on April 5th; Mr. 8. 
Chadwick was in the chair, and was re-elected chairman. 
A satisfactory account was given of the Section, which embraces 
Lancashire and Cheshire (excluding Liverpool), and numbers 
about 250 members. Mr. W. T. Anderson gave a lantern lecture 
entitled “ From factory to face, or the history of a colliery cable.” 
— Marc tester Guardian, 

LIVERPOOL SUB- CENTRE OF THE NORTH-WESTERN CEN TRR. 
In the absence of Sir William Noble, Mr. T. E. Herbert read the 
paper on The Long-Distance Telephone System of the United 
Kingdom," before the Liverpool Sub- Centre on April lith. The 
meeting was the largest of the session, with an attendance of 140. 
Mr. A. J. Eames opened the discussion, and dealt in a general way 
with the telephone system. Mr. Harrison briefly discussed the 
paper, and related one or two telephonic experiences of his recent 
American tour. Mr. Holttum criticised some of the figures іп the 
appendices, and suggested modifications which, in his opinion, 
would make the tables more complete. Dr. Marchant discussed 
the paper, and said how pleased he was to observe such a large 
audience, which more or leas confirmed the opinion expressed in 
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his chairman's address, when he indicated that he thought the 
Sub-Centre should develop and encourage discussions on telephonic 
subjects. Mr. Mercer discussed the paper from the cable manu- 
facturers' point of view, Mr. Pratt outlined some developments, 
and made sympathetic reference to the work of the late Mr. C. E. 
Hay. Mr. Bolton asked some questions relating to Continental 
practice. Mr. Herbert replied to the discussion in detail in a 
manner which was very much appreciated by the audience. 

NORTH-EASTERN CENTRE.—A meeting of the members of the 
Centre was held at Armstrong College, Newcastle-on-Tyne, on 
April llth. It had been expected that Mr. E. A. Watson would be 
present to read his paper upon Magnetos for Ignition Purposes 
in Internal Combustion Engines," but, unfortunately, the disorga- 
nisation of the train service coneequent upon the miners' strike 
prevented his getting to Newcastle, he having lost a connection 
at Birmingham. Under these circumstances, Mr. Thomas Carter 
kindly contributed a " Few Notes on Power-Factor Correction,” 
which were listened to with interest. 

Conjoint Board of Sclentific Societies. —Tnhe Board has decided to 
discontinue the publication of the annual calendar and fort- 
nightly Bulletin of soientiflo meetings ( Diary of Scientific and 
Technical Societies"), owing to the heavy printing liabilities 
incurred. ' 


S.A. Institute of Electrical Engineers.—In the oourse of his ' 
inaugural address, delivered on February 17th last. Mr. L. B. 


Wood worth (President) commented upon the Institute's progress. 
In 1910 the total membership was 205, and the bank balance £189. 
At the end of 1920 the Institute had 489 members and £1,096 in 
funds, having given, in addition, £500 in aid of the Associated 
Sc entifio and Technical Societies of South Africa, of which body 
Dr. A. J. Orenstein was recently elected President. 


Association of Mining Electrical Engineers.—In a paper read 
before the Ayrshire Branch of the Association, Mr. G. Mii'len, 
colliery manager, Irvine, said one of the great causes of reduced 
oatput in mines was the fact that so few of the men in charge of 
mechanical coal-cutters were competent for the work. Through 
neglect, machines frequently broke down, with the result that men 
were thrown idle. The machines depreciated in value, and output 
was greatly reduced. The men were not to blame, because they 
had never had an opportunity of learning and understanding the 
mechanism of the machines under their charge. Men should ba 
taught the function of each part of the machine and its proper 
care, but mine owners and п iners’ leaders seemed quite indifferent 
to the practical education of the workmen. 


Royal lostitution.— On Thurtday, April 21st, Mr. H. S. Foxwell 
begins a coarse of two lectures on " Nationalisation and Bureau- 
огасу." The Friday evening discourse on April 22nd will be 
delivered by Sir James Walker, on E!ectro-Synthesis in Organic 
Chemistry. 

Institute of Physics.— The meeting to inaugurate the Insti- 
tute of Physica will take place on April 27th, ut 6 p m.. in the Hall 
of the Institution of Civil Enzineers, Great George Street, West- 
minster, Sir Richard Glazebrook, K. C. B., President, will pre- 
side, and Sir J. J. Thomson, O. M., will deliver an address. 
Mr. A. J. Bal four is expected to be present and to extend a 
welcome to the Institute. Non-members of the Institute or 
of the Societies associated with it may obtain tickets of admis- 
sion on application to the Secretary, 10, Essex Street, Strand 
W.C.2. | 

Paisley Association of Electrical Engineers.—The annua 
general meeting of the Association was held on April 6th. The 
axcretary's and the treasurers reports were read and approved. 
The following office-bearers and committee were appointed for 
next ses-ion:— President, Mr. W. R. Scott; vice-presidents, Messrs, 
Joseph Savage, R. W. Dobson, and W. R. Bruce; hon. secretary, 
Mr. E. D. Anderson, BL ; hon. treasurer. Mr. J. M. Barbour: and 
committee, Messrs. D. E. Craven, D. M'Kay, James Orr, W. Blair 
smith, and G«o ye Wright. 

Birmingham and District Electric Club.—At a meeting held 
on April th. Mr. Frank Forrest, M. I. E. E., gave an address upon 
the Birmingham municipal electricity supply undertaking. He 
traced its growth, and also referred to the delimitation of areas 
under the Electricity (Supply) Act, 1919. 

Institution of Production Eagineers.—The second meeting in 
connection with the formation of the above Institution was held 
on April 2nd, when Mr. Cecil F. Hammond, of Coventry, presided 
over а large attendance, 

In an opening speech, the Chairman referred to the way in 
whicb the Provisional Council came into being, and added that 
they, the Provisional Council, had found it neceasary to constitute 
themselves under a memorandum of association into an incorporated 
Institution, and under the proposed articles it would be seen that 
the Council had power to add further members up to 26, 

After а thoroughly interesting discussion. a resolution was put 
to the meeting and unanimously carried: That the memorandum 
of association be accepted." 

Subsequently the meeting discussed in detail the proposed 
articles of association and by-laws as provisionally draftei by the 
Council. 

The proprietors of Engineering Production ате to be approached 
with a view to making that journal the official organ. 

Midland Institute of Mining, Civil and Mechanical Engineers.— 
At a meeting of the Institute. neld in Doncaster, on April 2nd, Mr. 
8. Digzle read a paper on " Electrical Huulage and the Elimina- 
tion of Pit Ponies.’ In his paper, the auchor yave particulars of 
the improvements effected in this direction at the pit, of which he 
has charge. The substitution of electrical for horse hau'age gave 
vastly improved service at a lower coat. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, ichether connected. with the 
technical or the commercial side of the profession and industry 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. | 


ACCORDING to the daily Press, Pror. EINSTEIN has acce 

an invitation of the Council of the University of Manchester to 
give a lecture at the University during his visit to England in the 
near future. 

Мв. 8. F. Cox has been appointed managing director of Electrical 
Devioes, Ltd., of 18-20, Collingwood Street, Newcastle-on-Tyne. 

Bradford Corporation Advisory and Co-ordination Qpmmittes, 
last week, postponed for six months the question of salary increases 
for Corporation officials; the piopoeals involve an addition of 
£6,330 to the expenditure on wages and salaries. 

Bury Town Council, despite opposition, has decided to increase 
the salary of its tramway manager from £500 to £600 per year, 
in addition to bonus. 

Мв. Horace I. PALMER, chief traffic assistant, has been 
appointed traffic superintendent of the Liverpool Corporation Tram- 
ways at £650 per year. Mr. J. Wood, chief traffic clerk, has been 
promoted to the position of chief traffic assistant at £500 per year. 

Last week, at the Halifax Tramways Club, the employés of the 
department gathered to present a silver tray and case of cutlery to 
Мв. J. C. CAIRD, late tramway manager, whose place has had to 
be filled, owing to his continued ill-health. For the same reason 
Mr. Caird was not able to be present, but Mr. W. M. Rogerson, 
electrical engineer, undertook to convey the gifts to him, and on 
Mr. Caird's behalf, thanked the gathering. 

Nelson Town Council is asking all Corporation servants to forgo 
any increases of salary to which they may be entitled. Wallasey 
Town Council has decided that all war bonuses shall cease at the 
end of July. In other districts there is determined opposition to 
any further increases of salary or wages. 

The friends of Mr. A. J. Davis, electrical engineer, Pigeon 
House power station, Dublin, have presented him with a wallet of 
Treasury notes and other gifts on his leaving for Canada. 

Мв. C. SYLVESTER, who was until recently situated at Jamaica, 
is now holding the position of Lecturer in Electrical Engineering 
at the Municipal Technical School at St. Helens. 

Mk. C. J. ELLIOTT, chief electrical engineer to the Calico Printers 
Association, Ltd., was married on 8th inst. to Miss Winifred Pegler, 
of Cheltenham. 

Мв. E. J. H. BLUETT, A. M. I. E. E., electrical engineer to the Ascot 
District Gas and Electricity Co. since the inauguration of the e'ec- 
tricity supply in 1907, has resigned from that position and entered 
into partnership with Mesers. John Drake & Co., electrical engineers, 
Sunningdale, with branch establishments at Egham and Englefield 
Green. 


Obituary. — MR. О. BRAULIK.—We regret to record the death, on 
April 5th, after a few week» illness, of Mr. George Braulik, of 
8, Lambeth Ні], Е.С. 

Мв. BERTRAM BLOUNT, F.I.C.—We regret to read in the Timer 
“ Deaths column that Mr. Bertram Blount, F. I. O., passed awa/ 
on April 9th, at 48, Bedford Gardens, Campden Hill, London, а: 
the age of 54 years. Mr. Blount was the author of а work oa 
Practical Electro-Chemistry," a subject on which he was a well- 
known authority. 

Wills.—MR. James KEITH, managing director of James Kith 
and Blackman & Co., Ltd., left £115,160 gross, and £107,630 ne 
personat y. 

The EARL or GALLOWAY, а director of W. T. Henley's Telegraph 
Works Co., Ltd., left £28,446. 


NEW COMPANY REGISTERED. 


Electrical Devices, Ltd. (174,038).—Private company. 


Registered. April 4th, Capital, £1,000 in £1 shares. lo carry on the business 
of dealers in electrical supplies, accumulators, engines, chassis, cables, wiret, 
lamps, dynamos, carbons, Ac. The subscribers teach with one share) are 
J. К. Cox, 17, Douglas Road, N. I. manufacturer; W. Dunscombe, II. Melfort 
Road, Thornton Heath, electrical engineer; А. T. Dowles, 79, First Avenue, 
Manor Park, E. 12, accountant. The first directors are not named. Solicitor. 
E. L. D. Z. йи, 17, Coleman Street, Е.С. 
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OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Berry’s Electric, Ltd. — Mortgage dated March 21st, 1921, 
to secure all moneys due or to. become due from company to London Joint 
City & Midland Bank, Ltd., charged on certain frechold land, building» 
machinery, &., in Spring Road, Yardley, Birmingham. 

Jackson Electric Stove Co., Ltd.—Satisfaction 1n full on 
June 17th, 1920, of debentures dated July 23rd, 1913, securing £500. 


Gratze, Ltd.—Debenture dated April Ist, 1921, to secure 


£2,000, charged on company's undertaking and property, including uncalled 
capital. Holder: R. W. Nuttall, Briarfield, W alton-on-the-Hill. 


Switchgear & Cowans, Ltd.—Issue on March 3lst, 1921, 


of £1,000 debentures, part of a series already registered. 


Alliance Electrical Co., Ltd. (166.835) .~-Capital, £10,000 
in £l shares. Return dated February 26th, 1921. 3,854 shares taken up. 7 
per share paid up in cash and 10s. per share credited as paid. Mortgages 
ane chat 5s; Fil. 
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CITY NOTES. 


For the year 1920 the gross prolits 
Urban Electric amounted to £90,979, as compared with 
Supply Co., Ltd. 459.824 for the previous year. 486, 685 is 
carried to the net profit and loss account. 
Interest, debenture stock redemption, and income tax absorb 
460.845. £1,322 is brought forward, 425,000 is placed to 
reserve for depreciation, and £2,168 is carried forward. The 
report states that the directors feel that despite the substan- 
tially improved results shown, they are not yet in à position 
to recommend the resumption of a dividend on the cumulative 
preference shares, the Whole of the company’s cash resources 
being still required to mect its current needs. ‘The enlarged 
powers which the Electricity Cominissioners and the Ministry 
of Transport are seeking to enable them to revise maxnnum 
prices irrespective of the limitations imposed by the Statutory 
Undertakings (Temporary Increase of Charges) Act, 1915, 
have not yet been obtained, and consequently those under- 
takings which have been able to obtain only the inadequate 
relief afforded under the terms of that Act are still restricted 
thereto. 
The following table shows the connected load in kW and 
profits for the years 1919 and 1920 :— 


Load in kw. Profits. 

— — — — 

1919. 1920. 1919. 1940. 
Hawick ЧА -— PP xa 8,816 4,146 £5,008 £10,758 
Stamford 85 RA si i 1,824 1,931 2,L08 1,858 
Weybridge and Walton .. . .. 1,170 4,470 4,990 6,601 
Godalming .. РТА "n we 4,082 2,192 1,715 9,14 
Twiekenham and Distriet .. 11,416 12,677 11,919 22,319 
Dartmouth .. 22 © as 1,121 1,189 1,859 1,587 
Camborne, Redruth & Cornwall.. v. 272 9,662 7,084 4.735 
Newton Abbot T vs Ja 1,895 2,097 8.226 2,440 
Grantham — .. Ж. s ais 2,255 2,439 6,995 7,069 
Glossop НЕ ex Vs m 1,946 1,709 4,939 6,425 
Berwick -" Уз - es 1,250 1,3940 loss, 750 2,119 
Caterhain. .. ec aa en 1,213 1,389 1.607 1.950 
Newbury 5% axe T „э 1,409 1,593 116 5,180 
Cornwall Co. is vi x — — 1,20 7,200 
Penzance Co. es x ed — — 16 621 


Totals .. a ee 40,499 16,882 


Lianelly & District Electric Lighting & Traction Co., Ltd. 
—At the annual meeting held last week Mr. A. R. Holland, 
who presided, suid that the year had been one of great ditti- 
culty, but they were enabled to recommend the maintenance 
of the dividend as in 1919. Their power business continued to 
develop very satisfactorily, and many new and important con- 
sumers had been connected. The business was sutlicient to 
fully and protitably employ the new plant, and given norinal 
conditions the prospects were good. The directors had under 
consideration the terms of a proposed new issue of capital. 


The report for 1920, submitted at the 
W. Canning . first annual meeting, held yesterday. at 
and Co., Ltd. Birmingham, shows that the balance of 
profit, after charging ull expenses, includ- 
ing directors’ and management remuneration, maintenance and 
depreciation of properties, plant and fixtures, and also after 
providing reserves for estimated income tax, corporation tax, 
and excess profits duty, is 421,353, from whig has to be 
deducted the proportion of profit to June Ist, payable to the 
vendor under the agreement for sale and purchase, £9,990, 
leaving a balance of £14,897. A dividend on tbe ordinary 
shares at the rate of 74 per cent. per annum as from the 
date of allotment of shares, June 22nd, 1920, up to December 
bist. 1920, less income tax, requires £38,255; it is proposed to 
write off half the preliminary expeuses, £4.600, and to carry 
forward £1,452. The sales for 1920 were the largest in the 
history of the business, but the serious trade depression, with 
its accompanying heavy fall in values, adversely affected the 
profits during the latter part of the year. The new London 
premises have now been adapted to the company's special 
requirements, and have been occupied since Novetnber last. 
The old London leasehold property has been sold satisfactorily. 
The company has acquired extensions to its freehold properties 
in Birmingham, but no building development has been put 
in hand. 


£59,784 £953,507 


During 1920 there was an increase of 

Folkestone 16,981 8 c.p. lamps, making 198,808; this 
Electricit was the largest increase the company has 
Supply Co., Lid. experienced. Including the receipts from 
hired installations, the profit on revenue 

accounts from the three undertakings was £14,918, an increase 
of £611. Adding £939 brought forward. and interest on in- 
vestments, &c., and allowing for interest on debenture stock 
and bank overdraft and dividend on preference shares, the 
balance is £10,226. Out of this 47.019 has been carried to 
depreciation fund, making it £64,324. Dividend at the rate of 
44 per cent., less income tax, on the ordinary shares for the 
year; carried forward £832. The payment of the dividend 
recommended is subject to the consent of the Electricity Com- 
missioners which has vet to he obtained. The directors have 
under consideration the question of carrying out in the imme- 
diate future a substantial capital outlay in connection with 
plant extensions. to cope with the extra demands made on 
the company’s station. Negotiations have been entered into 
with the Air Ministry for the supply of electricity to the Hawk- 
Inge Aerodrome, a contract has been prepared in connection 
with the public lighting of Cheriton, and other contracts are 


being negotiated, in addition to substantial increases made 
trom time to time in connection with ordinary private supplies. 
To cope with these demands it is necessary to lay down further 
plant, which will entail a considerable expenditure. Under 
these circumstances the shareholders will be asked at the 
meeting to-day at Folkestone to pass a resolution authorising 
the directors to raise or borrow an additional sum of £20,000 
over und above the present issue sanctioned of £100,000. It 
is not intended to raise the whole of this sum at once, and 
for present purposes a temporary advance of not exceeding 
£20,000 will meet the company's requirements. 

The.report of the Tramways de Rouen 
Co. states that the receipts tor the year 
were 09,230,130 fr., and the expenses 
9,700,606 fr., leaving a gross deficit on the working of 414,260 
fr., Which, adding thereto the balance of interest and other ac- 
counts, and the service of the loan, brought the deficit up to 
819,877 fr., less the carry over cf the foregoing year of 175,694 
fr., leaving. the net debit. balance 646,153 fr. ‘lo remedy 
this shortage on the working, the company had obtained. from 
the superior authority, with the agreement of the City ot 
Rouen, the approval of various modifications in the system of 
lines and an increase on the fares. These modifications were, 
however, only of a provisional and inadequate character, and 
to further euse the situation the City of Rouen had made 
various advances to the company, the total of which up to 
December 31st, 1920, had risen to 1,085,925 fr. Further steps 
had likewise been taken with the city authorities to establish 
a tariff régime more in accordance with existing economic 
conditions. As an outcome of the rise in the price of coal 
and the resulting increased cost of electrical energy, the work- 
ing of certain of the tramway lines on steep slopes had become 
so burdensome that it had been decided, with the assent of 
the city, to suspend these services until the cost of electricity 
had sunk to a level allowing of their working without loss to 
the company. 


France. 


Prospectus.—Central Electric Supply Co.—This company 
has this week been offering £200,000 8 per cent. secured and 
guaranteed. notes, Which are unconditionally guaranteed as 
to principal and interest by the St. James's & Vall Mall Hec- 
tric Lighting Co. and the Westininster Electric Supply Cor- 
poration. The price of issue is 97, and the notes are repay- 
able in April, 1926, or earlier on specified terms. Ав our 
readers are already aware, the proceeds are required for the 
purpose of new plant and machinery and for extensions at 


Grove Road bulk supply station. The list was to close yester- . 


day, Thursday. 

City of London Electric Lighting Co., Ltd.—This company's 
new issue of £500,000 second cumulative preference shares 
and £94,050 ordinary (all £1 shares) was to have been pub- 
lished on Monday. but was postponed until Wednesday on 
account of the strike. 

Sweden.—The directors of the Elektriska A.B. Eck of 
Partille report a loss of 291,000 kr. in 1920. which is covered 


bv a transfer from the reserve fund. Notwithstanding the. 


labour dispute for two months at the beginning of the year, 
the working results were favourable, but they were dislocated 
by the unprecedented fall in. prices of all kinds of materials 
and manufactures towards the close of the year. In 1919 a 
loss of 905,000 kr. was incurred, as it was found necessary 
considerably to write down the stocks of goods and installation 
materials. This was met partly bv the absorption of the 
balance forward and partly by transfer from the reserve fund. 


The Austrian Felten & Guilleaume Co.—The accounts of 
Felten & Guilleaume, Fabrik Elektrischer Kabel, Stahl, und 
Kupferwerke A.G., of Vienna, indicate net profits of 28,520,000 
crowns for 1920, or 24.490,000 crowns more than in the pre- 
vious vear, und the dividend is at the rate of 30 per cent., as 
against 17 per cent. Tt has been decided to increase the share 
capital from 20,000,000. to 50,000,000. crowns. 


Monte Video Telephone Co., Ltd.—Interim dividend on 
the ordinarv shares for the half-vear at the rate of 6 per 
cent. per annum, free of tax. 


Lancashire Dynamo & Motor Co., Ltd.—The financial 
Press records a final dividend of 6j per cent. on the ordinary 
shares, making 10 per cent. for the year. 


Castner-Keliner Alkali Co., Ltd.—The directors announce 
a dividend at the rate of 16 per cent. per annum for the past 
half-year. 

Belgium.—T.a Société des Cableries et Trefileries Leigeo- 
ises, of Renory-Angleur, is paying a dividend of 6 per cent. 
for the last financial year. 

Stock Exchange Notices.—The undermentioned have been 
order to be officiallv quoted:— 

Henlev's (W. T.) Telegraph Works Co., Ltd.—950,000 ordi- 
nary shares of #1 each, fully paid, Nos. 400,001 to 650,000. 


English Electric Co., Ltd.—A dividend of 8 per cent., less 
tax, on the ordinary shares is announced. 


Reyrolle & Co., Ltd.—4A dividend of 123 per cent. on the 
ordinary shares is announced. 


Direct United States Cable Co., Ltd.—Final dividend of 
4s. per share, less tax, making a total of 4 per cent. for the 
year, 


. 
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STOCKS AND SHARES. 


TuEsDAY EVENING. 

Prices of Stock Exchange securities have been blown about 
by every breath of idle rumour concerning the coal crisis and 
the various conferences that have arisen. therefrom. On thus 
(lLuesday) evening the markets left off in а somewhat nervous 
condition, With gossip taking an unfavourable view of the out- 
look. Iuvestment stocks, however, are well maintained, and 
Government Issues Improved, on the assumption that cheaper 
money is close at hand. This had a strengthening etlect upon 
the War Loan and, through its agency, upon the other purely 
investment securities. But the general tendency was inclined 
to heaviness, and business dwindled to a mere shade of what 
It was, say, twelve months ago. 

In the railway market, Underground Electric Income Bonds 
have risen another 2 points to 694. making 6 within a tort- 
night. Ihe £10 shares, however, slipped back to 1j. What 
the Underground group would do in the event of a strike is 
naturally a topie of eager debate. It is recalled that during 
the strike of October, 1919. the District and some of the other 
tube unes managed to maintain a volunteer service, but unless 
report spoke wrongly, a good deal of damage was caused by 
the operation of complicated machinery in unskilled hands. 
‘The ‘Lube group, however, has always stood more or less apart 
from the others, and while steam stocks weakened in price, the 
Underground Income Bonds, as already mentioned, have fur- 
ther advanced. Metropolitans are 2 better at 214, while Dis- 
tricts added the fraction at 144. Central London deferred stock 
at 221 is up 5; the Assented deferred remains at 40]. 

Declaration by the English Electric Co. of 8 per cent. divi- 
dend on its ordinary shares has come as а pleasant piece ot 
news for this particular department. Some had feared that 
the dividend would be cut to 5 per cent. Ihe report is awaited 
with no little interest. There is, however, no particular change 
In prices of manufacturing shures. General Electrics are easier 
at 228. Both classes of the company’s preference—the 64 per 
cent. and the 74 per cent.—are Gd. lower at ISS. Babcock & 
Wilcox receded to 26s. 3d. 

It may be useful to point out that English Electric 8 per 
cent. 6-year Notes, which were issued at 95, can be bought at 
954 with a full haülf-year's interest in July next. They are 
redeemable in 1927 at 103, or can be paid off after 1923 at the 
same price. The company's 5} per cent. sinking fund first 
mortgage debentures are obtainable at 834, with interest in 
January and July, affording a yield of £6 12s. per cent. These 
are repayable in 1940 at 103, by a cumulative sinking fund of 
24 per cent. per annum. The Central Electric Co. has pub- 
lished its prospectus of £500,000 8 per cent. secured and 
guaranteed Notes offered at 97 per cent. They fall due in 1923 
unless redeemed earlier at a premium. The St. James’s & 
Pall Mall Electric Light Co. and the Westminster Electric 
Supply Corporation guarantee the notes, and the security is 
adinirable. The only objection which can possibly be raised is 
the fact of redemption occurring five years hence, when, of 
course, money may possess a value very different from what it 
commands to-day. In other words, the investment is a short- 
dated one, although this in the eves of a good Inany people 
will be an advantage and no drawback, inasmuch as the brief 
tenure of the Notes will have the effect of keeping up the price 
during the interval. The City of London prospectus of 600,000 
5 per cent. second preference and 91,050 ordinary shares to be 
offered at 20s. and 22s. 6d. respectively has not made its appear- 
ance up to the time that these paragraphs are written. The 
underwriting was finished, however, some days ago, and the 
preference underwriters received 3 per cent. commission with 


4 per cent. over-riding. Sub-underwriters receive, of course, a. 


little less. 


Gross revenue. Gross expenses. 


— m 

1918. 1920. Tas. 15920. 
Brompton. % K 56.482 £103,372 £24,981 £59469 
Charing Cross, W. E. .. 151,240 311.045 66.866 205.211 

Do. City... 149,819 418,746 80.639 355,061 ` 

Chelsea эе б> 42,662 115.404 35,052 73.530 
City of London * 311,522 649,391 139.724 438.132 
County of London .. 255,570 608 625 120,531 154.372 
Kensington and K. ... 81.859 127.141 17,079 97.107 
London | э» es 162 854 372.230 91,101 272.743 
Metropolitan ... e. 217.605 516.594 111.317 318.638 
St. James *. 146.161 227.959 94,010 187,012 
South Metropolitan ... — 65,535 193,037 24,065 116,216 
Westminster es 256,800 401,040 154,254 315,726 


Prices of the various cable stocks are а trifle less steady than 
usual, owing to the fact that a few shares have come in at a 
time when investors, even in these shares. are not particularly 
anxious to Increase their engagements. However. as goon аз 
the strike clouds are rolled away, there is every reason to sup- 
Pose that the strength of the market will be resumed. The 
firm spot in this group is Marconi ordinary. IIumorists attri- 
bute the month's rise to the fact that the Italian Ambassador, 
Senor de Martino, paid a visit to the Stock Exchange last 
Monday. А more practical reagon for the improvement is. of 
course, that mentioned on several occasions here, namely, that 
the optimists expect а payment of 20 per cent. dividend to be 
declared shortly. If this is done. it would make 95 per cent. 
for the year. the eame as that which was paid in the preceding 
twelve months. With the price of the parent shares, that of 


the preference has also strengthened to 2}. Canadian Mar. 
conis are also better at 65. Yd., while Radio Common keep 
about Ys. and the preferred at lls. 6d. 

The accounts of the various electricity supply companies are 
now all published, and it is possible to compare the hgures 
with those of the preceding years. We think it may interest 
à good many readers to notice how gross revenue and expenses 
have both gone up since the outbreak of war. Therefore, 
taking the figures for 1913, we add those just published in 
respect of 1720, and they compare as shown in the accompany- 
ing table. 

Business in this section is so quiet that the only alteration 
on the week is a fall of sixpence in City of London ordinary 
shares. 

In the foreign traction department, Brazil Tractions dropped 
2 to 35. What little French support had been forthcoming for 
these shares is now withdrawn, and the market is dull. 
Mexicans, on the other hand, are somewhat better, despite 
absence of news from Mexico. Mexican Light & Power First 
Bonds are 2 up at 62. There are also improvements in Pachuca 
and several other bonds in Mexican utility companies. Anglo- 
Argentine Tramways second preference receded to 3. 

Metropolitan-Vickers ordinary are lower at 18s. 6d., the pre- 
ference remaining about 33s. Vickers and other armament 
shares have strengthened to a modest extent. The rubber 
share market remains moribund. In the annual report of the 
Stock Exchange, Just issued, it 1s shown that the Managers 
spent 45,891 upon " electric power, working expenses and 
maintenance." This is nearly 44.000 more than the same item 
absorbed in the previous year. It has been found necessary to 
renew the electric installation throughout the Stock Exchange, 
ind the carrying out of the work is responsible for much of 
the increase in the charge under this head. 


SHARE LIST OF ELECTRICAL COMPANIES, 
Номк ELECTRICITY COMPANIES 
Dividenå Price 


— — April 12, Yield. 
1919, 1920. 1921. Rise or fall. p.c. 
Brompton Ordinary. - .. 12 13 6 — #10 0 0 
Charing Cr.ss Ordinary «à 1 8 i -- 10 6 6 
do. do. | do. 4 Pref... 44 44 27 — 8 8 8 
Chelsea.. s " 1 " 4 6 8 — 10 0 0 
City of London ja a .. 18 14 23/3 - 4d. 12 010 
do. do. 6 per cent. Pref... 6 6 13/- — 613 4 
County of London .. ; os R 8 78 — 10 9 10 
do. do. 6 per cent. Pref... 6 6 b — 7 10 0 
Kensington Ordinary : 7 9 44 — 10 18 2 
London Electric .. s s 24 21 1 — 110 0 
do. do. 6 per cent. Pref .. 6 6 24 — 10 18 9 
‘Metropolitan .. D | SA 6 1 3% — 10 15 4 
do. 44 per cent. Pre. 44 4) 2i: — 718 2 
St. James’ and Pall Mall. .. 12 12 6 — 10 0 0 
South London А 8 SQ 6 — 24 ET 9 310 
Bouth Metropolitan Pref. . je Wl 1 15/9 —- 8 17 10 
Westminster Ordinary .. .. 10 10 i -— 915 3 
TELEGRAPHS AND TELEPHONES. 
1918 1919 
Anglo-Am, Tel. Pref. 6 6 7 À —1 711 0 
do. Def... es .. 886 14 15 — 9 8 6 
Chile Telephone 8 В 54 — 6 68 
Cuba Sub. Ord. x "n a 1 По. 83 1015 4 
Enstern Extension .. an .. 10 10 16 -- 650 
Eastern Tel. Org. 8 10 160 — 9 5 9 
Grobe Tel, and T. Ord. .. 8 10 15] — a 6 0 
do. do. Pref. e 6 6 9 — 618 4 
Great Northern ll. 22 2 22 — 10 0 0 
Ind )-European eee. uet .. 18 10 30 z 8 69 
Marconi гы ВА is 25 25 2, (d bo 
Oriental Telephone Ord. .. 10 12 274 — 91 
United R. Plate Tel. PR - 8 8 63 Es 610 8 
West India and Panama .. .. 1/3 Nil a — Nil. 
Western Telegraph.. 2s : 8 10 16 d 6 50 
Home Rains. 
1919 1920 i 
Central London Ord. A:sented .. 4 4 444 БЕ 9 0 4 
Metropolitan 6 - M 11 n 2.4 +9 6 А 
ао. District Ми Nil 141 +h № 
Underground Electric Ordinary .. Nil Nil 14 cd S 
do. do. "A" Nil Nil 6. - Nu 
do. do, Income .. 4 2 693 +2 217 
„Fonriax Trans, &. 
1913 1919 9 
Anglo-Arg. Trams, First Pref. .. Nil BA 22 10 Nil 
do. do. 2nd Pref. .. Nil Nil 8 — үз 0 
do. do. 5% Deb. б b Би} 8 Sh 
Brazil Tractions  .. de .. Fil Nil 85 —2 911 
British Columbia Elec. Rly. Pfce. 5 Б 55 = = u 0 
do. do. Preferred 21 5 B44 = тв 
до. do. Deferred Хи 8 2 — Dg 
do. do. Deb. .. 44 4 b6 — Т 
Mexico Trams 5регсепї Bonds Nil Nil 95 — Jil 
do. 6 per cent. Bonds.. Nil Nil 121 == Ni 
Mexican Light Common .. .. Nil Nil 12 = Nil 
do. Pref. ҸЕ .. Nal Nil 18 = Nil 
do. Ist Bonds .. Ni Nil 62 +2 i 
M \NUFACTURING COMPANIES. j 
Babcock & Wileoox 15 18 „„ ST. 
British Aluminium Ord, .. .. 10 10 14/6 = 919 0 
British Insulated Ота. .. .. 121 15 112 = 1018 3 
Callenders | Ы i: .. 95 15 1.5 = 181 
y G} Pref, .. - x 64 64 17/6 — 14 11 0 
Crompton Ord. z E .. 10 10 18/9 = = 
Edison-Swan .. Ат 10 10 10/- = 4310 
do. do. 5percent Deb. .. 5 5 70 = nuo 
Electric Construction .. 10 10 15/9 E 0 
. 5 me: ни 
English Electric. . E: oo 8 11/- 048 
ро, Pre... rt. — 6 13/- — pun 
Gen. Elec. Pref... .. .. 63 63 18/ . 9 110 
do. Ord. . 10 10 / —64. 11 8 4 
Henley ae se .. 965 15 iy = 6 10 6 
do. 44 Pref, i. vv Ge а 4d S З 
India Ruober és xs .. 10 10 6 * y 910 
Met.-Vickers Pref... aio SE 8 1 = ‚18 2 
Siemens Ord, "E .. 10 10 1 i ‚518 8 
Telegraph Con. "я 20 20 201 = 


* Dividends paid free of Income Tax. 
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THE MEASUREMENT OF FREQUENCY AND SPEED. 


Some Everett-Edgcumbe Instruments, 


In almost every branch of engineering the measurement 
of the speed of rotating machinery is a matter of import- 
ance, but in none is accuracy so essential as in elec- 
trical engineering. This being so, it is curious 
how limited is the number of instruments available for 
the purpose, more especially when it is desirable, as 
is so often the. case, for the speed to be observed at a 
distance from the machine in question. This con- 


dition at once rules out the revolution counter and 


the mechanical. tachometer, which, however useful in 
themselves, are necessarily limited in their applications. 
One of the most useful of tachometers is the resonance 


„Өй... 


PER MINUTE 


Ба. 1.—RESONANCE PATTERN TACHOMETER. 


pattern, in which a comb of tuned steel reeds is 
rigidly attached to the machine whose speed is to be 
determined. Since the vibration of а running machine 
is due solely to à want of balance, it follows that the 
frequency of vibration is equal to the speed of revolu- 
tion, and if it can be transmitted to a set of tuned 
reeds (see fig. 2), the óne whose free period is equal to 
that of the vibrations will be set swinging in resonance, 
and forms a ready means of determining the speed. In 
practice it is only necessary to mount the instrument 
on the machine itself, no form of transmission being 
required. These instruments, one of which is shown 


Fic, 2.—-ELRVATION AND SECTION ОЕ FREQUENCY METER. 
Й >а © Y А ` 


in fig. 1, are particularly useful in connection with 
turbo-generators, the speed of which it is difficult. to 
determine by ahy other means. 

Below, say, 1,000 revolutions per minute, the reeds 
become somewhat '' unwieldy," and it is preferable to 
increase the number of vibrations for each revolution 
of the machine. This is readily done in the case of a 
rotating shaft by fitting it with a cam having two, four, 
or any other number of projections, against which 
presses a small roller connected in any convenient way 
to the indieator, as, for example, by a ‘stretched wire or 


cord. By this means speeds from the lowest to the 
highest can be measured with the utmost ease and pre- 
cision, 

Since in electrical work the speed of revolution and 
the frequency are so intimately connected, it may be 
convenient to deal at the same time with instruments 
for the measurement of both these quantities. The best 
known frequency meter is probably the resonance or 
vibrating reed pattern, which is unsurpassed for accu- 
racy and permanence. It is shown in section in fig. 2. 
The flexible reeds, each tuned to a definite frequency, 
surround a central electromagnet which is excited from 
the source, the frequency of which is to be measured. 


ТАЛЛ ШҮ, 
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FIG. 3. Fia. 4. 


All the reeds are attracted once during each half cycle, 
that is to say, twice per cycle. The motion, however, is 
too small to be visible except in the case of the particu- 
lar reed whose free period of vibration corresponds to 
the frequency of the current, and which is, therefore, 
set in resonant vibration. This is at once noticeable, 
owing to the fact that the reed swings from side to side 
so as to bridge over the circular slot in the dial at that 
point. | 

Such an instrument is extremely accurate and per- 
manent in its indications, but is necessarily somewhat 
less easy to read than one provided with а pointer mov- 
ing over a graduated scale. For this reason a con- 
siderable demand has arisen for a deflectional frequency 
meter. The connections of the Everett-Edgcumbe in- 
strument of this pattern are shown in fig. 3. The moving 
element consists of a pair of soft iron needles fixed to 
a staff centred in jewels and carrying a pointer. The 


90 


Fig. 6. 


two coils, acting upon the needles, are connected—the 
one through a choking coil and the other through a 
condenser—across the source of supply. The constants 
of the circuits are во chosen that, at normal frequency, 
the action of each coil upon its respective soft iron 
needle is the same. Under these conditions, therefore, 
the pointer stands in the centre of the scale, whilst & 
rise of frequency is accompanied by an increase of cur- 
rent through the one coil and a decrease through the 
other, thus deflecting the pointer to the right, and vice 
versa. The result is à long and open scale having 
wide divisions at the centre, or normal point, but closed 
up somewhat towards the two ends, which is the ideal 
form of scale for an instrument of this class. Fig. 6 
shows, half size, the scale of one of these instrumenta 


19 
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with а range of 40-60 cycles, and from this the clearness 
and openness of the divisions will be apparent. 

It is evident, from the principle of action just de- 
scribed, that by careful design any change of voltage 
can be made to give а corresponding change of current 
through each coil, thus leaving the reading unaffected. 
How well this condition is fulfilled in practice will be 
clear from the following extract from a report by the 
National Physical Laboratory on a 100-volt instru- 
ment: | 


The instrument was tested at 70, 110, and 150 


FIG. 7.— TRANSMITTER (OPEN PATTERN). 


volts on a circuit the wave shape of which approximated 
closely to а sine curve. The accuracy of the instrument 
at these voltages was found to be identical.“ 

The report continues: — 

Further observations on the instrument were taken 
on а circuit the wave shape of which was of the form 
of an isosceles triangle, with small ripples superposed."' 


The results obtained with 100 volts on the instrument 
were as follows: — | 


Instrument  Trueírequency True frequency 


reading. sine wave. triangular wave. 
60 60.0 59.6 
55 54.7 54.3 
50 50.2 49.9 
45 44.8 44.5 
40 40.1 Not tested. 


These deflectional frequency meters have been largely 
used for the high frequencies (up to 1,000 cycles per 
second) met with in wireless work, and are particularly 
valuable for such a purpose, since the vibrating reed 
pattern is less suitable, the necessarily short and stubby 
reeds being difficult to distinguish when in vibration. 

Frequency meters can be graduated in revolutions 
per minute, and then afford an extremely accurate 
means of determining the speed of revolution ог an 
alternator. Moreover, in order to obtain a permanent 
record of frequency or speed, the same principle can 
readily be applied to a graphic instrument. 

Although not always directly applicable to industrial 
work, the stroboscopic method of measuring frequency 
and speed is of great importance, und it may be of 
interest to describe the use made of this method by 
Messrs. Everett, Edgcumbe & Co. in adjusting their 
frequency meters, &c. Fig. 4 shows, diagrammatically, 
an electrically-operated tuning fork, adjusted to give 
a definite frequency of 50 cycles per second. The electro- 
magnet a, when excited by means of the battery в, draws 
the two limbs of the fork together and, in so doing, 
breaks the circuit at the contact c; the fork then springs 
back again, and is kept in vibration at a definite fre- 
quency, thus moving the attached slotted plate p from 
side to side with a definite frequency—1in the case con- 
sidered, 50 complete vibrations per second. By this 
means, an eye looking through the slot has its field of 
view uncovered 100 times per second, that is, once as 
the limbs of the fork approach one another and again 
as they recede. 

Attached to the end of the shaft of the generator, the 
epeed of which is to be controlled, is fixed а disk having 
drawn upon it a number of regular figures surrounded 
by а circle of 30 radial teeth, as shown in fig. 5. If 
this disk is rotated at а constant speed of 200 revolu- 


tions per minute, the number of teeth passing a given 
point each second will be (200 x 30)/60 —100, that is to 
say, each time the slot passes through the central posi- 
tion а fresh tooth is exposed to view at exactly the same 
spot, so that the ring appears stationary. lf the speed 
of rotation is slightly less than 200 r.p.m., the teeth 
wil appear to rotate backwards, and vice versa. If 
the speed is increased to 400 r.p.m. every alternate 
tooth will be exposed synchronously, and the disk will 
again appear stationary. This will recur at 600, 800, 
1,000 r.p.m.—for all speeds, in fact, which are mul. 
tiples of 200 r.p.m. | 
Similar reasoning holds for the other figures, and by 
noting which of them is stationary at the same time 
as the toothed ring, it is easy to distinguish between 
the various speeds which cause the latter to stand still. 
The stroboscopic method is employed, in this way, to 
give & number of definite points on the scale of a stan- 
dard magneto speed indicator (described below), the 
transmitter of which is attached to the shaft of the alter- 
nator, and thus forms а sub-standard by means of which 
frequency and speed meters are adjusted and scaled. 
Instead of the operator looking through the slot p 
(fig. 4), it is sometimes more convenient to illuminate 
the disk (fig. 5) by intermittent flashes of light of de- 
finite frequency. This is readily done by causing the 
rays from a powerful source of light to fall upon the 
disk through the vibrating slot p. Ву this means, the 
disk is illuminated 100 times per second, and the 
various figures appear to rotate or to remain stationary 
in exactly the same way as has already been described. 
Innumerable cases arise in which it is required to 
measure the speed of rotating machinery at a distance, 
and for this purpose & magneto-electric transmitter 
connected to a moving-coil indicator has been developed. 
Fig. 7 shows the open pattetn; it consists of a small 
magneto generator running in ball bearings and having 
а permanent magnet, and carbon brushes. The arma- 
ture resistance is very small, and armature reaction has 
been reduced to а negligible quantity, so that the ter- 
minal voltage is sensibly proportional to the speed of 
revolution. Two wires run from the transmitter to a 
moving-coil indicator, which may be of either the round, 
sector, or edgewise pattern, and can be installed at any 
required distance from the transmitter, for example, in 
the engineer's or manager's office. 
The open pattern is effectively protected from dust, 
but for situations liable to excessive damp or dirt the 
enclosed transmitter is preferable. The latter form of 


oe 


Fic. 8.—Trsrixd EQUIPMENT FoR ELECTRIO TRAINS. 


transmitter is perfectly watertight, glands and stuffing 
boxes being provided for the connecting leads and for 
the spindle. 

Various methods are available for driving the trans, 
mitter. The armature speed is increased, by means of 
suitable gearing, to about 1,500 r.p.m., at normal 
speed, but in many cases it is possible to drive the 
magneto spindle direct from the machine under test. 
A short spiral coupling forms a very convenient means 
of so doing. If, however, this is not possible, owing 
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either to the speed being unsuitable or to the end of 
the shaft being inaccessible, a belt and pulley or a 
sprocket and chain are employed. The latter has nume- 
rous advantages, in particular, freedom from all slip, 
but for many purposes a flat belt and pulley are all 
that is required. Both the sprocket and the pulley are 
shown in fig. 7. , 

Needless to say, such transinitters can be employed 
lo actuate а number of indicators situated in any con- 
venient positions, und are also particularly well adapted 
for use in connection with graphers to give a continuous 
graphic record of the speed. 

A very successful tramcar speed indicator was de- 
veloped by Messrs. Everett, Edgcumbe & Co. on this 
principle. It consists of a transmitter belted to the 
axle of the car or motor and connected to a watertight 
indicator at each end of the vehicle. Or, if preferred, 


a 


Его. 9.—SyNCHRONOUS MOTOR-DRIVEN TRANSMITTER. 


a single removable indicator can be employed, to be 
carried by the driver from end to end. Such speed 
indicators have proved of great value, both in prevent- 
ing accidents and for training the drivers to estimate 
speed correctly. 

In connection with electric trains, these speed indica- 
tors have been extensively used for testing purposes, 
either permanently installed in a test coach or as port- 
able instruments which can be placed in the driver’s 
cabin of any train. Fig. 8 shows an equipment supplied 
to the London & South-Western Railway Co. It consists 
of a graphic ammeter, voltmeter, and speed indicator. 
In order to ensure synchronism between the records each 
grapher is fitted with an electromagnet marking 
device, such that at intervals of 5 seconds a current is 
sent through an electromagnet on each grapher fitted 
with a pen, thus making simultaneous marks on all 
the charts. The graphers are fixed in traction sus- 
pension frames, which prevent the motion of the coach 
from affecting the records. | 

Fig. 9 shows a further application of the ele^tromag- 

netio transmitter, namely, to the construction of an 
indicating or graphic frequency meter transmitting to 
a distance. The small a.c. motor is so designed that 
it runs at practically synchronous speed, thus driving 
the magneto-generator so that its voltage is directly 
proportional to the frequency. An advantage possessed 
by this arrangement is that the scale of the indicator 
or the chart of the grapher is evenly divided throughout. 
Moreover, if desired, the scale can be ''set up "' so as 
to give a particularly open reading at and about the 
normal point. 
Such speed indicator equipments have been exten- 
sively used in connection with motor-driven rolling 
mills. The speed indicator is conveniently fixed on an 
instrument pillar placed near the driver's controller, 
which also carries the ammeter, voltmeter, wattmeter, 
&c., for the motor. 

In the case of rolling mills operated on the Ward- 
Leonard svstem, two indicators are usually installed, the 
one showing the speed of the motor-generator set and 
the other that of the rolling-mill motor. 

Amongst other uses to which these speed indicators 
апа graphers have been applied may be mentioned the 
following : — 

Measuring the propeller speed of ships (ranging from 
ocean liners to submarines), controlling the loom speed 


in cotton weaving, determining the lifting speed of 
cranes (a special differential arrangement has been de- 
veloped which enables two cranes to maintain precisely 
the same speed when lifting the two ends of a single 
load), measuring the speed of steel rolling mills, check- 
ing the revolutions of aircraft engines, measuring the 
speed of rotation of testing drums for determining the 
Hight velocity of 15-in. shells, and, at the other end of 
the scale, indicating the speed in miles per hour“ 
of roundabouts at a fair. г 


FIRE PREVENTION AND THE INSURANCE 
COMPANIES, 


(CoMMUNICATED.) 


THE appointment of a Royal Commission to ‘‘ inquire 
into the existing provisions for the avoidance of loss 
from fire ” is not unlikely to bring to a head the resent- 
ment which has long been simmering as regards the 
rates charged by the tariff insurance companies for 
what are known as protected risks.“ 

It is not easy to understand the attitude of the tariff 
companies towards measures having for their end the 
prevention of fire. From time to time various fire pre- 
ventive devices have been brought upon the market, 
some good, some indifferent, and some bad. It is reason- 
able enough that the tariff companies, before according 
recognition to any such inventions, should require them 
to be tested by à committee appointed by their represen- 
tative association, the Fire Offices Committee, and, if 
approved, as а condition of a rebate from the premium 
charged for the unprotected risk, should insist upon 
the strict observance of regulations for the maintenance 
of the appliances in good working order. Nor is it 
surprising that the Fire Offices Committee should fix 
this rebate with a full appreciation of the difference 
between theoretical and empiric values. The charge, 
however, which is brought against the Fire Offices Com- 


mittee is that, after long years of use and experience, 


it persists in ignoring all evidence of protective value, 
and continues to demand from the owners of protected 
premises premiums which bear no sort of relation to the 
diminished loss ratio of their risks. 

It would have been helpful, in considering the genuine- 
ness of this grievance, to have been able to turn to 
official statistics showing the exact protective value of 
the various appliances to which the Fire Offices Com- 
inittee has, from time to time, granted its imprimatur. 
Had the Committee been keenly, desirous of promoting 
the development of the science of fire prevention, one 
suspects that it would have found a way to keep records 
of this nature. Rather regrettably, however, the Fire 
Offices Cominittee has always taken up the position that 
the compilation of statistics of this kind forms no part 
of its duty to the public. It is fortunate, therefore, 
that as regards automatic fire alarms, probably the most 
scientific of all preventive devices, such records exist. 

It is now & quarter of a century since the first auto- 
matic fire alarm came upon the market. It is a reason- 
able estimate that, at the present time, property to the 
value of over .£100,000,000 is under protection by 
some form of automatic fire alarm in the United King- 
dom alone. Of this amount, £46,000,000 is protected 
by alarms which are periodically tested and examined 
under contract. It is only in respect of the latter class 
that statistics are available. "These records show that 
the gross premiums received from 1911 to the end of 
1920 amount approximately to £1,420,000, and that 
out of the above premiums the fire insurance companies 
have only been called upon to pay as fire losses an 
approximate sum of £40,000, equivalent to a loss ratio 
of 2.83 per cent. of the fire premiums. 

In the earlier years of automatic fire alarms it was 
customary for the tariff companies to explain their re- 
fusal to reduce their rates by declaring that sufficient 
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time had not elapsed to enable the luw of average to 
operate, but the passing of years has made this conten- 
tion less plausible, and to-day it can no longer be re- 
garded as valid. Of course, it may be asked why an 
insurance company should not be permitted to charge 
what rates it pleases. Has not a disgruntled trader the 
option to take his business elsewhere if he 1s not satis- 
fied? The reply the trader makes is that the tariff 
companies have to-day obtained a practical monopoly 
in insurante matters—at any rate, so fur as the placing 
of the larger risks is concerned. This position has been 
reached partly by the action of the Legislature, which 
by the Assurance Companies Act, 1909, imposed 
restricted conditions on the formation of new insurance 
companies, partly by the elimination of non-tariff com- 
petition by the calculated policy of purchase and absorp- 
tion of the smaller companies, and partly as a result 
of the natural growth of the tariff ring. Certainly it 
has to be conceded that competition is no longer the 
factor it once was in the regulation of insurance rates. 

lt must be borne in mind that the installation of an 
automatic fire alarm costs а good deal of anoney. It 
involves the whole of the premises being wired and 
fitted with sensitive instruments which notify any sud- 
den accession of heat. There has to be a line running 
through the streets and connecting the building with 
the fire station. This installation has to be inspected 
and'tested periodically to prove that it is in perfect 
working order. The trader who is anxious, at all costs, 
to avoid fire has not only to bear the expense of instal- 
ling the alarm, but has in addition to pay the Post- 
master-General’s charges and the cost of inspection and 
maintenance. It must be admitted that he has a legiti- 
mate ground for complaint if he has to pav a premium 
fixed without reference to the material improvement he 
effects, at his own cost, in the fire hazard of his property. 

The State has always accepted the principle that the 
publie has the right to be safeguarded against arbitrary 
demands of monopolies or practical monopolies. "This 
principle is in operation to-day as regards the rates 
charged for carriage by the railway companies. The 
Hoval Commission which will shortly sit will have to 
consider whether the time has not come to provide the 


public with similar protection as regards insurance 
rates. In the case of the railways, the maximum rates 
ure fixed in the first place in consultation with the Board 
of Trade. No railway company can increase a rate 
without giving notice to the Board of Trade of the 
desired variation. If a trader complains, it rests with 
the railway company to prove that the increase is reason- 
uble. The Commissioners appointed under the Railway 
and Canal Traffic Acts have jurisdiction to hear and 
determine any such complaint, but only after the com- 
plaint has been made in the first instance to and oon- 
sidered by the Board of Trade. In inquiring into the 
complaint the Commissioners are entitled to consider 
all circumstances which can fairly be said to show 
reasonableness or the reverse. 

Why should not similar protection be afforded the 
publie as regards insurance rates! It is asking too 
much of human nature to expect а purely commercial 
undertaking such as an insurance company to hold the 
balance level when its interests and the interests of 
the public are in direct conflict. It is difficult to see 
what answer the insurance companies have to the de- 
mand that the grievances of traders and others should 
be made the subject of a reference to the Board of Trade, 
and, failing an amicable adjustment, should be sub- 
mitted in the last resort to an independent tribunal for 
determination. 

The Royal Commission has ample powers under the 
terms of its reference to report in favour of the Legisla- 
ture's providing safeguards of this nature. One of the 
objects of the inquiry is to consider how the annual 
loss to the community from fire, amounting to about 
£10,000,000 per vear, can be reduced. If the evidence 
submitted to the Commissioners justifies them in finding 
that the cure lies in the adoption of scientific methods 
of fire prevention, and that this remedy is held back by 
the refusal of the tariff companies to bring their rates 
into sympathetic relation with the loss ratio of the pro- 
tected risks, one may reasonably expect that the Legisla- 
ture will take steps to impose some measure of statutory 
control on insurance companies. The form of that 
control will, it may be hoped, follow the precedent 
already established in the case of railway companies. 


THE BRITISH ELECTRICAL AND ALLIED MANUFACTURERS’ ASSOCIATION (INC.). 


Operations during 1920. 


— 


Mis; W. O. SMITE’ Ss REVIEW or THE SITUATION, 

‘Tak annual meeting of the B. E. X. XI. X. was held at the Con- 
naught Rooms on. March. Ја. Mr. W. О. Smath (Elliott 
Bros. (London). Ltd.), chairman of the Association, presided 
over a good attendance of members. From the report officially 
provided. we learn that the chairman proposed, and Mr. 
Nalder seconded, the adoption of the statement of accounts, 
which, after the chairman had examined and explained. the 
items in detail, was unanimously carried, 

In proposing the adoption of the annual report, Mr. Surru 
said that when they met at last year’s annual meeting they 
were hopeful as to the future, for after the prolonged strike 
ot the moulders, Which adversely affected every inanufacturer, 
a settlement bad lately been arrived at, and they were again 
busy clearing off arrears of work which had accumulated 
during the strike, and making’ plans for the future. They had 
already begun to think that their troubles were really over, 
and saw betore them a vista of renewed manufacturing activi- 
ties Which were to compensate them for all the bardships 
endured during the war period. Пе thought that nobody 
could deny that the electrical industry, as à whole, was to-day 
faced With a more ditticult position than, perhaps, at any pre- 
VIOUS epoch ot its existence, and there did not appear to be 
much definite sign. of improvement at present, T. port busi- 
ness, especially, was at а low ebb, for how could they compete 
With their late enemies, the Germans, When the German could 
afford, largely owing to the exchange, to sell their wares in 
other countries at something like one-half of the prices of 
British manufacturers? Не dared say most ot their members 
had experienced. this ditheulty in some shape or form, and, 
therefore, he did not propose to enlarge on it in апу way. The 
tone of the Stock Exchange was one of the best indications of 
the state of trade of this country. It had been depressing for 
some tune past to look at the daily quotations, and to sce that 
the values of nearly all securities bad been dwindling and 


sliding in the downward direction. It was perfectly true 
that tor the last week there had been ап improvement, but 
they were told by experts that this was only temporary, aud 
that bottom had not even yet been reached. Let them hope 
they might be wrong. The fall in values had been especially 
heavy in all industrials dealing with engineering, and it was to 
be feared that until there was some stability in exchange 
established by international agreement, and protection against 
the stream of cheap foreign imperts, the British manufacturers 
would be at a great disadvantage, and our late enemies would 
win back in commerce that which they lost in. war. 

Ile wondered if members present read carefully the speeches 
of the chairmen of the leading British banks at the recent 
general meetings. He cited the banks because they had 
connections with all the manufacturing concerns in this 
country, and, therefore, had a knowledge of all branches of 
trade. The speeches were quite interesting reading, althouah 
there was a strong vein of pessimism in evidence in all of 
them. The chairmen did not all agree as to the cause of the 
present position. One appeared to attribute it to EP. D., 
another to instability of exchange, another to restriction of 
output by workpeople, another to the large increase in Waxes. 
and yet another to extravagance and unfair treatment on the 
part of the Government. It seemed to him, however, that 
no one of these causes alone could be the reason of the troubie, 
but rather the cumulative effect of these and other саи", 
such, for instance, as the unsettled condition of the coal 
mining industry, on which the prosperity of this country 
depended to so large an extent, and further, to the fact that 
after the strain of the war, and the anxieties of that period. 
there followed a period of exhaustion and inaction, from which 
we had not, even up to the present, quite recovered. In his 
view, before the country generally and the electrical industry 
in particular, could be brought up to a state of efficiency ааш, 
harmonious working between employer and employed waè 
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an absolute essential. The employer must pay a fair and 
reasonable wage, and the employed must be prepared to give 
a full day’s work for a full day's pay, and must also realise 
that the excessive wages which the employed extracted, 
directly or indirectly, from the Government in time of emer- 
gency, could not be continued now that the industries had 
reverted to private enterprise, and severe competition had 
to be met. It was up to the workpeople to decide whether 
they wished to be employed or unemployed; if they insisted on 
extracting the last penny from the einployer, only unemploy- 
ment could result. There was no doubt that unemployment 
was still on the increase at the present time. From the news- 
papers it appeared that the workpeople in some industries 
were beginning to see the effect of excessive wages, and were 
themselves approaching the employers with oflers of reduc- 
tion, rather than find themselves out of work. ‘That, if true, 
was an encouraging sign. ; 

No doubt the meinbers of this Association would have learned 
with pleasure that the life of E.P.D. was ebbing fast—and there 
was not likely to be any mourning over its departure. Mr. 
Smith then asked what they, as an association, could do to 
meet the present situation. It seems to me,” he said, that 
never before has there been such a need in the electrical and 
allied industry for co-operation. Although we may compete in 
friendly rivalry in our own country, let us present a solid 
front to the enemy, even if we have to make sacrifices for 
Ше moment; let us not think and act as individuals only, 
but rather as an association whose common aim 18 that of 
the good of the industry and its members in bringing back 
trade to this country. | 

Referring to the matter of transport, tbe report showed that 
it had largely occupied the attention of their Traffic Com- 
mittee during the year, and now the Ministry of Transport 
was to be abolished. 'That did not, however, mean that any 
of the problems dealt with would disappear, or that the 
labours of the committee had been so much time wasted. 
The problems still remained to be solved and fought out, 
and it mattered little whether the party dealing with the 
matter in future were Sir Eric Geddes or the Railway Depart- 
ment of the Board of Trade. Their efforts must not be relaxed, 
and the committee would still continue its labours in the 
interests of the Association. 

The chairman said that during the year a very large nuinber 
of sectional committee meetings had been held, and he 
thanked the members of them for their work; he also, in 
conclusion, referred to the eflicient service rendered by tho 
large staff employed under the able guidance of the director, 
Mr. Dunlop. 

The report was passed unanimously, after which the chair- 
man announced the election of the following members to 
fill the five vacancies in the Council for 1921 :— 

Belliss & Morcom, Ltd. 

Cole, Marchent & Morley, Ltd. 
Elliott Bros. (London), Ltd. 
Ferranti, Ltd. 

Mather & Platt, Ltd. 

Messrs. Price, Waterhouse & Co. were re-elected auditors 
for the year. 

THE REPORT OF THE COUNCIL. 

The following are extracts from the report for the year 
1920, adopted by the meeting :— 

The Association is still steadily pursuing its objects and 
enjoying the full confidence and loyal support of its members. 

The business year of 1920 affords little occasion for favour- 
able comment ; for it was not very old before the numerous 
inquiries for engineering machinery froin all overseas markets 
with which it opened began to change to complaints, and 
members to encounter difticulties. 

The taking of an order implies the giving of a date, more 
or less fixed, for its delivery, and that was by no means an 
easy matter with shops full of unexecuted home work accumu- 
lated from a five months’ moulders' Strike, general labour 
unsettlement, and shortages of all raw materials. The taking 
of an order also involves the giving of a price, more or less 
fixed. Your Association was one of the worst involuntary 
ишу under a device invented elsewhere for avoiding strict 

efinition in this matter, namely, the price-adjustment clause. 
which was rendered necessary by the extreme buoyancy of 
costs of labour and raw materials. As soon as the clause 
proved to be an added discouragement to buyers, who began 
у со elsewhere for firm deliveries and prices, your Council 
a er conferences with other trade associations, discounten- 
anced its use after January Ist, 1921. 

i SE ho Ni] all the features which 
Ше ролт һе а arming discovery that Europe was 
i of the poor man,” and that the British manu- 


facturer, burdened with . ; 
› iih the: heaviest. taxat 
population in the wo de heaviest taxation per head of 


orld, was unable to help him to he 
о а Brussels Conference having accomplished nm 
e oss cal pes the Government is, at the time of going 
ре with Ње advice of experts іп banking and insurance, 
eL ene to apply palliatives in the form of credit schemes 

9 tne poor man to do business and to deflate his 


currencies; and, in е. : | 
regulation of ree form of Parliamentary Bills for the 


ts, to prevent his becoming a furth 
е to our own industries. How these {иш will UE 
11 5 tue world Parliamentary session alone will show. Mean- 
orid generally and labour in particular are being 


again schooled in the commonplace lesson that one cannot get 
something out of nothing, and that more strenuous work and 
higher ellective production for lower rewards are the inevit- 
able results of war.“ 

During the year the Export Committee have had the ad- 
vantage of visits from Trade Commissioners and others from 
overseas, all of whom gave valuable and interesting accounts 
of the trade position and possibilities in their respective 
territories. | 

As the outcome of the application of the Overseas Com- 
mittees for extended powers, a new Draft Constitution was 
drawn up and bas been adopted with variations in different 
parts of the world. | 

Members of the Association were thereupon invited to make 
nominations to the Overseas Committees under the new con- 
stitutions, and it is believed that they have thus been materi- 
ally strengthened for work in their respective territories, and 
that good results will be forthcoming. 

The preparation of the proposed BEAMA Code has made 
good progress during the year, and the signing of contracts for 
its production now awaits only the settlement of certain. ques- 
tions of copyright and patent right. 

During the year the Education Committee settled the terms 
of the studentships and scholarships offered by the turbine and 
turbo-generator sections of the Association. for the study of 
problems of research relating to turbines and turbine-driven 
generators, and these were duly published. The object of 
these scholarships is to encourage technically trained students 
to fit themselves for posts on the higher staffs of engineering 
concerns and research institutions. Procedure has also been 
settled for receiving into British works properly qualified 
student apprentices offered by overseas Governments and edu- 
cational institutions. During the latter part of the vear, 
twelve students nominated by the Egyptian Government were 
so placed. 

The Electrical Research Committée obtained its incorpora- 
tion during the year under the title of the British Electrica] 
and Allied Industries Research Association.* The last report 
of progress (September 30th, 1920) shows that there were 87 
technical reports in preparation. Amongst other researches 
taken over are those on the corrosion of condenser tubes 
(carried out jointly with the Institute of Metals), the special 
BEAMA research into the most suitable materials for turbine 
blades, and the research (conducted jointly with the Institution 
of Mechanical Engineers) into the proper proportions of turbine 
nozzles. 

With regard to standardisation, the old svstem under which 
the first steps towards the making of a specification were taken 
by the B. E. S.A., has been reversed; the preliminary work of 
preparing drafts on electrical subjects is now usually done 
by the BEAMA. For dealing more effectively with the work 
of standardisation, several sections have set up permanent 
technical committees which draft specifications to form bases 
on which the B.E.S.A. will build the final texts. 

In addition to public business of this kind, the sections, bv 
their technical committees, have done much useful work on 
the domestic side. Thus, the switchgear section has prepared 
a revised edition of its purchasing specification, Slate Panels 
and Slabs, and. in collaboration with the insulations section, 
has standardised a complete line of moulded insulating bushes 
for use in switchgear and allied work. The industrial instru- 
ment section has also, in collaboration with the switchgear 
and meter sections, drafted standard drilling centres for the 
ends of instrument and meter shunts. These standards will 
be embodied in future editions of the Association's rules. 
The stationary and portable accumulator sections have stan- 
dardised the relative capacities of batteries at all rates of dis- 
charge, together with final voltages. Standard curves have 
been plotted, and these have been accepted by Government 
departments and other large buyers, and the curve for portable 
accumulators has been adopted as standard British practice 
by the Society of Motor Manufacturers and Traders. 

The Standardisation Committee has made recommendations 
to the turbo-generator section on methods of declaring the 
efficiency and standard overloads of turbo-alternators: to the 
rotary converter section on the permissible ripples in the d.c. 
voltage of rotary converters, having special reference to the 
possible disturbance produced in telephone circuits: and to 
the gas and oil engine section on cyclic speed irregularity i 
its relation to llel i 7 „ 

. at parallel running of synchronous machines. The 
Committee has now under review a revision of the B.E.S.A 

T А , L. O. A. 
publication, No. 72/1917, Electrical Machinery, and it is anti- 
cipated that the observations of members of the Committee 


during their recent visits to America wi i 
па ^c sits t i wil have an import 
bearing on that work. к 


The Traffic Committee have 
preparation of evidence and 
appearances before the Rates 
through their own witnesses or 


Federation of British Industries on behalf of their ti 
associations. We quote the report at length on du ES 
It will be recalled that the Minister of Transport, shortly 
after assuming office, set up this committee (Sec. 21 of the Act) 
to advise him as to how he should meet the annually recur- 
ring deficit of several millions on British railway working: 
and that. аз а consequence, goods rates were raised 112 per 
x above pre-war figures and passenger rates 75 per cent. 
No tong time passed before the Minister found himself obliged 


* Etec. Rev., December 17th, 1920, p. 797 


had a verv busy vear in the 
recommendations for and in 
Advisory Committee, either 
by counsel engaged by the 
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to call for further advice as to (1) the principles which should 
govern the fixing of rates and charges; (2) the classification of 
merchandise, and the particular rates and charges to be im- 
posed; and other matters. 

Ihe Rates Advisory Committee have now issued their 
report (Cmd. 1,005) on the first portion of their reference, viz., 
The principles which should govern the fixing of rates, &c.; 
and your Council note with satisfaction that they adopt certain 
principles which form part of your committee’s recommenda- 
uons, e.g., (a) That a trader should pay only for services 
rendered by the railway companies for either station-to-station 
or private-siding tratlic. (b) That rates should be computed 
on the basis ot continuous mileage when the transit 18 over the 
lines of more than one railway company, and should be based 
on the 'cumulative' principle, and that the quantity con- 
stituting a consignment should be taken into consideration. 
(c) That all rates should be disintegrated, showing what is 
included for conveyance, service terminals, station terminals, 
and any other services rendered. (d) That the general railway 
classification. should. be revised and brought into harmony 
with present-day practice. 

" At the time o£ going to press, the Rates Advisory Com- 
mittee were taking evidence on the second part of their refer- 
ence, viz., the classification of merchandise traffic and the 
particular rates, charges, &c., thereon, and the railway com- 
panies have proposed revisions which, if adopted, would place 
many electrical articles in a higher class than hitherto. More- 
over, the mileage scale of charges, hitherto enjoyed by steam 
and gas engines and certain other machinery, would be 
abolished, which means that such articles would be penalised 
with the heavy-weight surcharge for pieces exceeding ten 
tons. 

It will be necessary strenuously to oppose these amend- 
ments to the classification, and your Traffic Committee have 
prepared rebutting evidence and will argue for a lower classi- 
ncation than hitherto on certain items. They will also press 
tor the abolition or reduction of the heavy-weight surcharges 
on the grounds, inter alia, that, with the exception of the 
actual conveyance, the trader usually performs all the other 
services, such as loading, unloading, &c., in this connection. 

'" Your council issued ou April 27th a memorandum pre- 
pared by vour Committee for the guidance of members in 
dealing with the increased rates and charges put into operation 
on the interim recommendations of the Rates Advisory Com- 
mittee; and it was evident from the replies received from 
members that this served a very useful purpose and enabled 
members to check the accounts of the railway companies, 
which at that time were not prepared upon any uniform plan. 

“ Your Committee have also advised members from time 
to time on charges for special trucks, the proper classification 
of various items, loss or damage in transit, demurrage, con- 
signment notes, &c.’’ 

Legal business on conditions arising during the year was 
practically normal, the money value of such contracts as called 
for expert advice being about three-quarters of a million ster- 
ling, most of them being settled without friction of any kind 
and to the satisfaction of purchasers. 

The I. E. E. Joint Committee of Revision referred to in the 
last report began work on the amendmeuts proposed by 
the Association to the text of the model conditions, and ac- 
cepted most of them. The just counterpoise of the buying and 
selling interests on the committee. however, resulted in the 
production of several amendments by the former, which has 
delaved the issue of the report. Negotiations are proceeding 
with Government departments as to their adoption of standard 
forms of conditions, the main point of difficulty being the 
arbitration clause. 

The British Electrical Development Association reports a 
steadily increasing membership. This now includes 102 muni- 
cipalities and 25 supply and power companies. Members are 
strongly recommended to acquaint the secretary of the E.D.A. 
with any new devices and developments in their branch of 
industry, ко that the publie may be kept alive to the best and 
latest practice in electrical science. Direct advertising on 
behalf of individual members does not form any part of the 
functions of the E.D.A. 

The report contains particulars of additions made to the 
BEAMA list of publications during the year. 

The standing rule of the Association which barred members 
from incurring the expense of exhibiting at shows not sanc- 
tioned by the Council, came under consideration during 1020 
in response to representations by certain northern members 
that they suffered hardship under its operation. The rule was. 
after due consideration, modified so as to apply to electrical 
exhibitions only, and the modified suspension dates so as to 
terminate on December 31st, 1921. It follows that all meni- 
bers аге free to accept an invitation to exhibit at апу exhibi- 
tion which is not wholly or mainlv electrical until that dite 
without the sanction of the Council. Owing to difficulties in 
obtaining the required space, a date has not vet heen settled 
for the holding of the next BEAMA exhibition. 

The Council regard the holding of an annual dinner by the 
Association as a matter of expediency to which no element of 
indispensability necessarily attaches; and, after consideration 
of the general situation. have decided that it may very wel! 
be dispensed with this year. 

“Thanks to the liberality of members, vonr Association's 
anhseription list is in a very satisfactory state. The increase 
of the maximum subscription (from #970 to £500) decided 


upon in 1919, was found inadequate to meet the increased 
expenditure, and your Council last year again raised the maxi- 
mum subscription (from 4500 to £1,000), and altered the rate 
of assessed subscriptions from 2s. 6d. per cent. of wages paid 
to 58. per cent., the minimum (#10) remaining as before. 
The new rates came into force on October Ist, 1920, and the 
manner in which members have met the call, and the fact 
that several members lable in the minimum subscription only 
have voluntarily doubled it, are excellent testimony to their 
appreciation of the work accomplished by your Association." 
lhe Council announce the creation of a fund (a) to meet 
applications for financial support from other organisations in 
the electrical and allied industries engaged in a mutual effort 
to develop them in all branches in the United Kingdom; (b) 
to assist, in particular, the Electrical Development Association 
in its work; and (c) to support financially the Electrical Re- 
search Association and Ше British Engineering Standards Asso. 
ciation. This electrical and allied industries development fund 
is under the control of a financial board representing the con- 
tributing sections who act in co-operation with the Council. 

An instrument transformer section was constituted during 
the year, und has made a promising start. 

The Association maintains close working relations with the 
Institution of Electrical Engineers and other bodies. 

The systein of tendering embodied in the cross-tendering 
agreements continues to find favour among members, but has 
not been extended. 

he number of members on the register of your Association 
at the end of the year was 224. Fourteen members were 
admitted to membership during that period and 15 resigned, 


due in many cases to amalgamation, reconstruction, or dissolu- 
tion. 


EXCITATION AND FIELD TEMPERATURE 
INDICATORS. 


Two New ELECTRICAL INSTRUMENTS, 


Tu development of electric ship propulsion has emphasised 
the need for some new electrical instruments, two ot which 
have been developed and are in use on the U.S.S. New 
Mexico, S.S. Eclipse, and the S.S. Cuba; they are known 
as excitation апа field-temperature indicators, and are 
described in the February, 1921, issue of the General Llectric 
Review, from which we abstract the following details and 
illustrations. 

The excitation indicator shows the operator when the cor- 
rect value of the alternator-field excitation is being main- 
tained and whether it must be raised or lowered. It also in- 
dicates whether the motor and alternator are operating on 
the stable or unstable side of their combined characteristics, 
i.c., Whether the motor is in or out of step " with the alter- 
nator, and the instrument can be used regardless of whether 
the motor is an induction or synchronous machine; in the 
latter case, however, the motor-tield excitation should be 
varied together with the alternator field 80 as not to change 
the line power factor. | 

Fig. 1 shows the connections of the indicator to the lines 
between the alternator and the motor. There are current and 
potential elements, the vanes of the two elements being con- 
nected to а common movable shaft in such a way that when 
the stationary coils are excited, the torques produced in tbe 
Vanes are opposite. Since there is no spring acting on tbe 
moving parts, the position taken by the shaft to which the 
pointer is attached depends only on the ratio of currents 1n 
the stationary coils of the two elements. "The current element 
is connected directly to a current transformer in the line 
between alternator and motor. The potential element 18 con- 
nected in series with a high reactance x and then to a poten- 
tial transformer as shown in fig. 1. Thus the current in the 
potential coil is directly proportional to line voltage. and on 
account of the reactance X it is inversely proportional to the 
frequency of the line voltage. Therefore, the position of the 
pointer depends on line voltage divided by line amperes and 
line frequency. 

As a rule there is little saturation in an alternator when 
it is loaded up to maximum output with any value of field 
excitation that can be maintained continuously. since due 10 
the regulation the line voltage will be below normal. If the 
line current, power-factor, and excitation are kept constant. 
then the line voltage and kilowatts output will vary directly яз 
the frequency, from which it follows that the above-mentioned 
ratio is constant when the alternator is loaded up to maxi- 
mum kilowatts output at a given power-factor regardless of 
what the speed of the alternator or its field excitation may be. 
it being understood that the field excitation is not higher than 
can be maintained. continuously. | 

Therefore, since the position of the pointer of the excita 
tion indicator depends on the same fraction, this position 1% 
always the same when the alternator is operating at its mam, 
mum kilowatts output regardless of excitation or speed. 
at a constant load the alternator is operating at its maximum 
output and if the field excitation is then increased, the line 
voltage will increase and the line amperes will decrease 
eausing the excitation indicator pointer to move; while if tbe 
field excitation is decreased, the indicator pointer will move 
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in the opposite direction. Thus the position of the pointer 
indicates whether the alternator is operating on the maxi- 
mum of its output curve, whether it is on the stable side, or 
whether it is on the unstable side, that is, on the side where 
an increase in line current gives a decrease in kilowatts. This 
decrease in kilowatts output is due to the fact that the voltage 
decreases at a greater rate than the current increases. 

In the case of electric ship propulsion equipment, the alter- 
nator cannot hold the driving motor in step when operating 
on the unstable side of its output curve regardless of whether 
the motor is an induction or a synchronous motor, and if the 
motor is out of step it will pull the alternator over on the 
unstable side. Therefore, when the pointer of the excitation 
indicator shows that the alternator is operated on the unstable 
part of its characteristic, the motor is out of step and should 
be brought into step. 

To run at the highest economy and with least heating of the 
alternator field, the alternator-field excitation should be kept 
as low as will hold the motor in step; in other words, the 
alternator should operate as near the maximum of its output 
characteristic as the, variations in propeller load will allow. 
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INDICATOR. TEMPERATURE INDICATOR. 


The instrument cannot be taken from one equipment and 
be connected to another equipment of different design with- 
out changes and recalibration. 

The field-tempcrature indicator depends for its operation on 
the change in resistance of a conductor with change in its 
temperature. It really indicates electrical resistance, but in- 
stead of a scale of resistance a scale of temperature in degrees 
Fahrenheit is used. and is employed on the alternator field 
only, no such instrument being necessary on the field of the 
synchronous motor. 

The connections to the alternator-field circuit are shown in 
fig. 2, from which it will be seen that it 1s similar to the 
excitation indicator. When the two stationary coils are ex- 
cited, the torques produced in the vanes are in opposite direc- 
tions, and the resultant position taken by the shaft, to which 
a pointer is attached, depends only on the ratio of the currents 
in the two stationary coils; or since one coil is connected 
across and the other in series with the field, it depends on 
the ratio of the voltage applied to the field to the current in 
the field. Since there is а definite relation between the resist- 
ance of а copper conductor and its temperature, the instru- 
ment is calibrated directly for temperature, and has to be 
calibrated for the field to which it is to be connected and 
cannot be used on another alternator without recalibration. 


CORRESPONDENCE. 


Litters received by us after 5 Р.М. ON TUESDAY cantor appear unti 
the following week. Correspondents should forward their communt- 
o ions at the earliast possible moment, No letter oan be published 

-unless we have the writer's name and address in our possession. 


Water-tube Boilers. 


With reference to the article on Water-tube Boilers, by Mr. 
J. Cauthery, in the ELECTRICAL Review dated April Ist, this 
certainly contains very valuable advice with regard to the care 
of this type of boiler, and it evidently gives the results of 
many years’ practical experience. 

One correction, however, is necessary under the head- 
ing ‘‘ Causes," section (d), which reads: Excessive density 
where the water in boiler contains material proportion of 
Salts or other matter in suspension. 

This should read“ in solution," and not suspension. Matter 
m suspension has, of course, no effect whatever on the density 
of water. | 

As regards Mr. Cautherv's limit of boiler water density. 
which he gives as 2/32nds, we do not think many engineers 
who have the control of water-tube boilers would go anywhere 
near this figure. Boiler insurance companies usually recom- 
mend a maximum of one-half of 1/32nd with this tvpe of boiler, 
and we consider that this should be the limit; otherwise prim- 
ing, overheating, and other troubles soon develop. Our experi- 
ence is that for modern high-pressure water-tube boilers, the 


Fic. 2.—A.c. GENERATOR FIELD 


density is seldom allowed to exceed one-quarter of a 1/32nd, 
and when it does rise above this, it usually indicates a leaky 
condenser. It would be interesting to have the experience of 
engineers in charge of water-tube boilers at electricity stations 
in this respect. 


per pro Porter Water Softening & Eng: Co. 
W. H. PORTER. 
Flixton, Manchester. 
April 4th, 1921. 


Heating of Buried Cables Report. . 


I have read with interest Major Taylor’s letter in your issue 
of the lst inst., and can only say that the results appear 
to me extraordinary. So far as I know they are entirely at 
variance with all previous experiments on the same subject 
and with the Buried Cables Preliminary Report, which dis- 
tinctly states that tests were made both with alternating 
current at 50 cycles and with direct current, and there was 
no appreciable difference in heating. 

Suppose we consider a 0.15 sq. in. 20,000-V cable carrying 
230 amps. in each core; a 120 deg. sector of lead on this cable 
would be about 0.244 sq. in., so that the current required in 


„ 
E | by 244” 


this sector to equal 624 per cent. of the corresponding core 
loss would be 29 per cent. of the core current = 67 amps., 
which does not seem reasonable. 

Again, suppose we make a perfect transformer between two 
cores and two lead sectors as per sketch, then all the flux 
generated by cores À and B will interlink the sectors so that 
mutual inductance will be equal to the self-inductance of the 
cores. This works out to roughly 1 millihenry per mile, and 
at 930 amps. the voltage induced in the secondary will be 
2725 x 930/1,000 = 36.1. 

The resistance of the secondary is about 4 ohms per mile, 
so that, neglecting reactance, the induced current would be 
about 9 amps. under ideal conditions instead of 67. 

The above figures are only rough, and are based on the 
temperature rises given in Major Taylor’s remarks published 
in the Review of December 3lst. 

With regard to eddy-current losses in the lead sheaths of 
single-conductor unarmoured cables, Messrs. Clark and Shank- 
lin, in their paper on '' High-tension Single-conductor Cable of 
Polyphase Systems ” summarised their results, one of which is 
given as follows :— 

“ By testing lengths of lead-sheathed cable and then re- 
peating the measurement after the sheath was removed, it 
was clearly proved. that the additional loss due to eddy currents 
in the open-circuited sheath was too small to be detected.“ 

It is to be hoped thate Major Tavlor will publish details of 
the cable used for his tests and his methods of making these 


experiments. ; 
J. A. Morton. 
Prescot. 
April 4th, 1921. 


Mr. J. A. Morton has very kindly allowed me to see his 
letter to you of the 4th inst., before publication, and though 
I cannot at the moment reply fully, yet perhaps misinterpre- 
tation of my letter by your readers may be avoided if I state 
very briefly the points which have, I believe, been demon- 
strated by the experiments referred to. 

First. let me sav with reference to Mr. Morton’s quotation 
from Messrs. Clark and Shanklin’s paper that I agree that 
in the case of unarmoured single-phase cables the increased 
loss over that of direct current is inconsiderable. I regret, 
also, that in my letter published in vour issue of the Ist inst., 
I inadvertently quoted Monsieur Capelville's results as sup- 
porting mv own figures. These results, at the time of writing. 
I took to be made with cables having wire armouring, which 
greatly affects the results. Moreover, they refer only to single. 
phase currents. 

The point I wish to make is that. assuming there is nothing 
demonstrativelv wrong in the tests which I have been per- 
mitted to put forward, the loss in a 3-core armoured cable, 
due to the rotating field produced by the polyphase current 
as distinct from the loss due to the pulsating field in each 
individual conductor. is some 50 per cent. above the rise due 
to а uniformly distributed continuous current, when tested 
at 95 periods, and is considerablv less when tested at 50 
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periods. If, however, the cable is stripped of its armour, the 
losses are greater in each case (25 and 50 periods), but are 
still considerably less with 50 periods than with 25 periods. 

It is, no doubt, very difficult to separate the loss due to 
the rotating field from that due to the pulsation of the cur- 
rent, but the fact that with 3-phase currents the losses in 
unarmoured cables are in each case considerably greater than 
those 1n armoured cables, coupled with the fact that with 
single-phase currents in the same cables the losses in armoured 
cables—particularly at 50 periods—are enormously greater than 
in unarmoured cables, proves to my mind conclusively that 
the first-ementioned (re., the loss with 3-phase currents) is a 
loss caused by the rotating field, while the second mentioned 
(г.е., the loss due to single-phase currents) is а loss due to 
the pulsating field. 

The above assumption of the loss due to the rotating field 
is, I think, further borne out by the fact of the losses due 
to this cause being considerably less at 50 periods than at 
25 periods. If we think of the lead sheathing as being a 
closed secondary circuit, and consider, for example, that in 
the case of 25 periods a magnet having a given strength is 
rotated inside that closed circuit, there will be a certain 
reduction of the field due to that magnet by the reaction of 
the 25-period eddy currents induced in the lead sheathing. 
If, now, we rotate a magnet of exactly equal strength at 
double the speed, the eddy currents would tend—for unre- 
duced field—to cancel the flux due to the magnet with double 
the force that they did in the first case, and the resultant 
of the action and reaction would be a considerably reduced 
field with consequently reduced loss. If the speed of rotation 
were infinite there would be no field at all, and no loss. 

The fact that, with an armoured cable and with three-phase 
currents, the loss is less than with an unarmoured cable can, 
I think. be explained on the assumption that when there 15 
no armouring the rotating field is more or less concentrated 
on a diameter of the cable, and that the lines of flux pass 
through the lead sheathing normal to the surface of the 
same, whereas, when there is a steel wire armouring, two 
parallel magnetic return paths are formed, closely contiguous 
to the copper cores, and the lines of tlux no longer enter the 
lead sheathing normal to the surface, but they branch away 
from the diametral line in both directions, and pass through 
the lead sheathing at quite an easy slope, corresponding more 
nearly to that which obtains when a single-phase pulsation 
takes place from a centrally situated core. | 

I regret that at this time I cannot give details of any of the 
tests, as to do so would be to take up too much of your 
valuable space, and would interfere with other work which 
I am engaged upon, but I hope later to be in a position. to 
contribute these tests to the Institution files. 

The whole of the argument in Mr. Morton's letter is on the 
basis of proving that the losses due to single-phase currents 
with unarmoured cables at 25 periods are negligible, and as 
] am virtually in agreement with him on this point, 1 will 
not attempt to controvert his arguments. I may say that 
when the Buried Cables Report ’’ came out I compared one 
or two observations with the figures which I possessed, and 
that where the buried cables were not tested in ducts, but in 
the open, the results seemed to agree pretty closely. I have 
not, however, looked again at these lately, but will do so at 


an early date. 
A. M. Taylor. 
Hon. Major, 5.0.2., I. B. . M. 
Birmingham. 
April 6th, 1921. 
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Power Installations. 

With reference to the inquiry by“ Interested," on page 
319, in the ELECTRICAL Review dated March 26th, 1921, 1 would 
recommend." Machinery’s Handbook," price 288., obtainable 
from the Machinery Publishing Co., Ltd., 52, Chancery Lane, 
X. C. У. ; 

This gives the h.p. required for most kinds of machine tools, 
K., and the types of motors used, from data collected by the 
Westinghouse Electric & Manufacturing Co., as well as a 
number of formula which are used in general praetice. 

Alec, Kur. 

South Tankerton. 

April 6th, 1921. 


[We may add that similar data are given in “ Electricity 
for Everybody," by R. Borlase Matthews, Electrical Press, 
Ltd., price ds. net. ande“ Electricity in Factories and Work- 
shops," by A. P. IIaslain, Crosby Lockwood, price 7s. 6d. net. 
- Eps. Exec. Rrv.] 


Payment According to Ability. 


Referring to © Broad Minded's ” letter in your current issue, 
one is tempted to wonder whether the word “ experience "' 
counts at all. In the first place, do all people agree that 50 
per cent. of new ideas, &c.. emanate from the technical 
colleges? I do not wish to run down colleges, having a high 
opinion of the training I have received through them, but 
in mv brief experience T have found that practice makes 
perfect. It is impossible for a man to be as experienced at 
9] vears of age as a man at 40, given equal intelligence. 
Indeed, according to the view of Broad Minded.” a man 
is better without any practical experience gained during 


ordinary work, than a man who has devoted years of study, 
&., in negotiating difficulties met with in the course of his 
work, which argument will not hold water. Why do all 
chiefs of firms advertise for men of experience if younger 
men without any would do? Regarding the statement If 
there was a little less cant amongst British workmen,” I fail 
to see its application. I have had charge of plenty of British 
workmen,” and consider theim very good material to help 
build up our old country." 

In conclusion, I quite agree that everyone requires a living, 
but would also add that everyone must start at the bottom 
of the ladder. 


| Experience. 
April 9th, 1921. 


Your correspondent '" A Regular Reader ’* seems to have 
missed the point in my question: “ Who was the better 
man?" He adnuts that I was; yet my first employer evi- 
dently thought differently, and under such a scheme as A 
Regular Reader suggests would have paid me less than the 
other man. He further states that he does not care whether 
а man is married and hus children or not. Just so; he would 
treat him as à mere machine for producing profits. This 
attitude on the part of a section of employers, backed by 
such men as A Regular Reader,” is responsible to a great 
extent for the prevailing industrial discontent and the spread 
of such pernicious doctrines as Bolshevisin and Communism. 
He further states that I failed to pass iny test through want 
of experience. Yes, I grant that, though not through lack of 
ability, as 1 think 1 proved. Не, however, says: Payment 
according to ability." Ability and experience are not synony- 
mous terms. 

To put "fear of unemployment " down as utter nonsense 
is а very convenient way of disposing of the argument, but 
it is a very real cause of low production, as any electrical con- 
tractor knows to his cost when trade is slack. А man can do 
his work quickly and well, but there is a limit beyond which 
he can only increase quantity at the expense of quality. А 
foreman or manager may, though not invariably, know who 
is his best man, but may not recognise the fact. His best 
man may be an even better man than himself, in which case 
jealousy, mutual or otherwise, would probably take a part. 
The best workman as regards skill and output per hour may 
be the most unreliable timekeeper. The best man is more 
likely to resent criticism, thereby putting himself out of 
favour. Then there is a grievance in many a shop over the 
foreman's relatives. Lots of intluences are at work besides a 
man's efticiency. One has to deal with things as they are, 
not as they should be. Your correspondent seems to think 
he has to deal with machines instead of men. He should 
have stated Payment by results” instead of © Payment 
according to ability." Payment by results would undoubtedly 
increase production, but the majority of workmen object to it. 
Why? Simply because experience has taught them that when 
earnings have reached a high level employers have attempted, 
sometimes successfully, to cut rates, even though the propor- 
tion of standing charges to unit of output has gone їп their 
favour. The result is that the men have lost confidence in 
their employers. Restore that confidence and we shall be well 
on the way to higher production, whether payment be by 
results or by time. | 
| Another Regular Reader. 
April 11А, 1921. 


— z — — — 


A Peculiar Phenomenon. 


I am very interested in a letter entitled“ A Peculiar 
Phenomenon ” in your current issue, which deals with the 
luminous blue-grev glow caused when fingering a small dry 
metal-filament bulb. I bave recently noticed this in connec- 
tion with a 4-volt m.f. lamp, and shall be glad if some other 
reader can give some elucidation. 

F. Ainsley Cook. 

Neweastle-on-J'vne. 

April 9th, 1921. 


— — 


Wiring Ferro- concrete Factories. 


One would have thought that the object that Phase and 
myself had in view when writing our letters had been sutb- 
ciently explained and endorsed by the Editors’ note on the 
Freedom of the Press " in the issue of the lst inst. 

Cannot Two Phase” understand that if Mr. Brooking 
had written courteously explaining to what extent C.T.S. waa 
suitable for use in ferro-concrete factories, we should all have 
been obliged to him, and still more so if this were supported 
bv the recommendations of unbiased users, of whom І pre- 
sume “* Two Phase " to be one? 

The difference between the possibility of using a certam 
system in a particular case and the fact of its being the most 
suitable does not seem to be properly appreciated by Mr. 
Brooking or '' Two Phase.” 

The choice of a system of wiring for particular circumstances 
must be a matter for the judgment of those concerned. and 1% 
is exceedingly improbable that any one system will be the most 
suitable for every case. ' 

In the particular industry in which I am engaged. one 1n 
which there is considerable fire risk, I am so far convince 
that V.LR. wire in heavy gauge weldless screwed conduit 15 
the safest system, and in certain districts the use of this sys- 
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{еш is laid down as a condition for passing buildings (electri- 
cally lighted) for this purpose. | E 
The exponents of C. T. S. should remember that they virtually 
relegate all other systems to the scrap heap, and consequently 
should be prepared for a little criticism themselves, . 
Now, I think cur good Editors will agree that it is time we 
got back to the original subject of this correspondence—viz., 
the best form of wiring for ferro-concrete factories, and gave 
our original '' Inquirer " the fair play which Two Phase 
quite rightly holds so «ear. | | | EN 
A. C. Purday. 


Croydon. . 
April 11th, 1921. 


As the contractor for the 250 houses mentioned in this cotre- 
spondence, I would like to say something about my experience 
with regard to C.1.S. и 

At first, I admit, I did not jump at it, as I never like risk- 
ing my reputation on a comparatively new and at that time 
unproved system. I was, however, forced into using it for a 
fairly big job, because C. T. S. was specified, and I then found 
out some of its advantages, namely, ease of erection and few- 
ness of tools required. 

One of your correspondents asks what C.T.S. is unsuitable 
for. At one time I should have put a fairly long list forward 
with regard to this, but now I find it difficult to think of 
anything, in view of the large number of varied conditions 
under which I have used it. Er d 22 

I do not think it would be commercially suitable for under- 
ground mains. | "s 

I, however, look forward to learning of any. defects, as my 
experience of C.T.S. may be limited compared with the ex- 
perience of others. | | 
per pro Harry Rogers. : 

. | | J. B. ROBERTSON. 
Warrington. 
April lth, 1921. 


Your correspondents all seem to strike the wrong note, and 
Mr. Brooking, ulthough quite right in his threat re legat pro- 
ceedings, would have made his point much better if instead he 
had emphasised the fact that the correspondent did not know 
‘the subject he was writing about. We hold no brief for C. T. S. 
cable, with the exception that we have used a great deal of this 
cable on all sorts and conditions of installations and have never 
yet found it fail to do all that 1s claimed for it. We are sorry 
and can quite feel for Mr. Brooking, for we have had to put up 
with a lot of semi-libellous statements re C. T. S. cable from 
people who should know better. Most of it is prejudice—for 
we are a Very conservative nation as regards new applications— 
and a manufacturer has no guarantee that in open column 
discussions a *' stick-in-the-mud,’’ ignorant of the matter at 
issue, will not rush into print and undo a lot ot good work. 
It is really a dangerous precedent, Mr. Editor, to allow your 
columns to be used at all for or against any particular manu- 
facturer's commodity. If in favour, it looks like a cheap 
"pul"; if against, it may be libellous, or at any rate, 
unfair. We, like ‘‘ Two Phase," would like to know what 
job it is not suitable for. We have installed it in laundries 
with their excesses of water and steam, boiler houses with 
tremendous heat, and refrigerators with the opposite of tem- 
perature, and yet no complamts. Has our friend—who has 
so much against C.T.S.—tried it under all these circum- 
stances? If so, wil he let us know where it fails? If not, 
will he stop rushing into print re something һе knows no- 
thing about, for a little knowledge is a dangerous thing.“ 

Hurlingham Electric Co. 
| FRED. C. FERRIER. 
London. 
April 4th, 1921. 


[The correspondence on this subject has proved very in- 
teresting, and has amply demonstrated the accuracy of our 
statement of April Ist (p. 402): If the subject under discus- 
жоп is meritorious, the fact is sure to be brought out." Mr. 
Brooking could not have wished for a finer series of tributes 
to the merits of his system than it has received. Incidentally, 
we may point out, as some of our correspondents do not seem 
to have read " Inquirer's letter, that he did not make any 
attack upon C.T.S. wire, which he regarded as ideal for some 
classes of work." The question under discussion is specifically 
the best method of wiring ferro-concrete factories, and it 1s a 
question of considerable importance.—Eps. ELEC. REv. J 


Third Harmonics. 


Referring to Mr. J. B. Stansfield's letter of the 24th ult., 
I quite agree that the e.m.f. wave corresponding to a smooth 
flux wave will not possess ripples provided it is shown as 
embodying all the harmonics involved. 

The e.m.f. waves shown in figs. 5 and 6 were obtained by 
analysis and differentiation. of the flux wave, and when 
actually completing the e.m.f. wave, harmonics above the 
fifth were ignored. This accounts for the rippling of the 
е.ш.Ї. wave at the zero axis. , 


If Mr.. Stansfield’s letter.is an indication of interest in the 
article I shall be pleased to send him a reprint copy on receipt 
of his address. 

| $. Austen Stigant. 

Lewisham.  - | 

April. oth, 1921. 


Conditions of Living and Prospects in Brazil. 

Having noticed from time to time in your valued columns 
inquiries relative to conditions abroad, and also noting that 
many of your readers with foreign experience were obliging 
enough to give help in this way, I. wonder if, through the 
medium of your paper, I could obtain information as to the 
climate from a Britisher's point of view, and the outlook of 
the electrical industry in Brazil; particularly in the State of 
Sao Paulo. Any little knowledge gleaned will be gratefully 
accepted. . 


April 5th, 1921. . 


[A series of articles on Brazilian conditions appeared in the 
ELECTRICAL REVIEW commencing November 10th, 1911, which 
dealt very fully with the position at that time. The climate 
is quite suitable for British immigrants (but what climate is 
not?). We shall be pleased to receive communications on the 
subject[—Eps. Erec. REv.] s T | 


Inquirer. 


EXPORTS AND IMPORTS OF ELECTRICAL 
GOODS FOR: MARCH, 1921. 


THE trade figures for March followed very closely those of the 
previous month. Export and import figures showed increases of 
about 3°7'per cent., and 5'7 per cent. respectively, while re-exporta 
were reduced by approximately 2°3 per cent. In the exports 
section there were increases in the shipping of electrical goods and 
apparatus (unenumerated), insulated wire, glow lamps, meters, 
electrical machinery (unenumerated), switchboards, and telegraph 
and telephone instruments and apparatus; other export items 
showed reductions, especially arc lampe, which fell from £2,421 to 
£467. Increases occurred in the value of imports of unenumerated 
electrical goods, insulated wire, batteries, unenumerated electrical 
machinery, and telegraph and telephone. instruments and 
apparatus, The re-export of meters experienced a considerable 
decline, but the value of re-exported telegraph and telephone 
instruments was doubled. 


` VALUES OF ELECTRICAL EXPORTS AND IMPORTS FOB 
"n t AL Р Y » $c . MARON, 1921. | 


Electrical goods and apparatus £234,722 £94,969 416,447 


(unenumerated) 
Insulated wire 882804 20,7514 525 
Glow lampe * ve 49,503 21,302 11,552 
Arc lamps and partie 467 1,452 27 


Batteries ETT TT) еве IP 57,518 2 20,215 TM 
Meters... eee ese | өзө 36,119 26,114 593 
Carbon еге Й | 26. een eee 9,532 ‘ ; 4,645 8 86 

Electrical machinery :— TOM Ns 
Railway and tramway motors... | 8,949 — eu 
Other motors and generators ... 229,943 — 
Electrical machinery  (unenu- 178,961 71,853 2, 144 


merated) 
Switohboards (not telegraph or 14,146 = 20 
telephone) 
Telegraph and telephone cable 
and material :— 
Telegraph and telephone wire 131,140 2.219 184 
and cable (not submarine) | 
Submarine telegraph and tele- ^ 86,682 — — 
phone cable 
Telegraph and telephone instru- 153,085 33,739 1,890 
ments and apparatus —— 
Es Totals... ^... $1,572,871  4297,262 £32,468 


Preventing Insulator Breakage.— Writing in th: 
Electrical World, Mr. R. H. W. Lockyer, of Trail, B.C., aya :—A 
sliding base to allow for the expansion of heavy ‘buses has put an 
end to a considerable breakage of post-type insulators that had been 
customary in a Canadian power company's station. A heavy 
bus-bar of some length and supported rigidly on post-type 
insulators was giving trouble because of the tendency of the 
insulators to break off. Upon investigation it was found this was 
due tothe expansion of the ‘bus when operating heavily lcaded. 
Many remedial schemes were thought of—such аз expansion joints 
in the 'bus—but no other was so effective as a post-type insulator 
on a sliding base. The base consists of two separate parta, one 
the brass slipper which is attached to the insulator and the other 
the guide in which the slipper moves. The guide is of machined 
grey cast-iron. When the 'bus changes its length no strain is put 
on the insulator, as it is free to slide with the bus. 


Exports. Imports. Re-exports: 
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ts NEW PATENTS APPLIED FOR, 


(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Messrs. Serron-Jonss, O'Dz 
Я - 7 LL AND 
SrzPHENsS, Chartered Patent Agents, 285, High HER London, W.C. 1. 


1921. 


4) [| H 7 ` Д ' v 
eg eee light extension switch.” R. Amy and E. F. Greenshields. 
9.242. ," Electrical. distribution 
Cox, Midland Electric 
March 29th. 


fuse-boards, fuse-boxes, &c.” W. G. H. 
Manufacturing Co., Lid. and H. E. Sutherland. 


9,270. Movable point for overh -wW ie А 
{О ж P overhead run-ways." Н. Morley and W. Tout. 
9,294. Electric switches." J. Murray. March 29th. 


9,318. Automatic electric heating device for glass furnaces.” 


| ота L. N. 
Bruner and W. G. Clark. March 20th. 


(United States, March 29th, 1920.’ 


9,322. '' Electric dry battery cells.“ A, Aron. March 2 , , 
MC MR d) y y А о агс 9th. (Germany, 

9,352. Dipping tanks for electrical apparatus, &c." Н. 
Mark su n i i EE шы: 

9,366. ''Control of electric motors." R. Brooks, S. Gowan and Metro- 


politan-Vickers Electrical Co., Ltd. March 29th. 


9,368. Fusible electric cut-outs. L. Bartmann. March 23th. 
9,385. '' Devices for transforming electrical energy into mechanical energy 


and inversely," J. E. A. Michel. March 29th. 
9.348. '' Electric switches, &c." Firm of A. Cohn, Snr, 


March 23th. 
тапу, April 23rd, 1919.) 


(Ger- 


9,406. ‘ Telephoto lenses." O. E. Wheeler. March 30th. 
. 9,411. "Sped regulating devices for electric motors.” L. T. Bates. 
March 30th. 
9,469. ~ Electrically illuminated signs." J. Moiseiwitsch. March 30th. 
9,470. '' Wireless telegraph transmitters," Ges. fur Drahtlose Telegraphie. 


March 30th. (Germany, March 31st, 1920.) 


9,471. Telephone systems," Ges. fur Drahtlose Telegraphic. 


^ March 30th. 
(Germany, April 151, 1920.) 


9,473. ‘Speed regulating systems.“ British Thomson-Houston Co., Ltd. 
(General Electric Co.). March 30th. 

9.475. “Repair of metallic lamp filaments." J. von Rottenburg. March 
Sth. (Germany, August 24th, 1920.) 


9.490. Automatic circuit breaker, &c." 
bolaget Volta). March 30th. 

9,401. Electric drive." E. C. R. Marks (Soc. Anon. Construction Elec- 
triques de Belgique). March 30th. 

9,494. Storage batteries," Н. E. Smith. 
March 3151, 1920.) 

9,498. ‘Apparatus to be connected to telephones to deliver а message." 
C. J. Maglekilde-Petersen. March 30th. (Denmark, March 3lst, 1920.) 

9,501. Means for detecting breaks, &c., in submarine electric cables.“ 
B. S. Smith and F. B. Young. March 30th. 

9,507. ‘Apparatus for examining X-ray tubes, &c.“ G. Hubers. 
30th. 

9.518. Automatic, &с., telephone systems.“ W. D. Edwards and Relay 
Automatic Telephone Co.. Ltd. March 30th. 


E. C. R. Marks (Elektriska Aktic- 


March 30th. (United States, 


March 


9.522. Electric controllers." L. Satchwell. March 30th. 

9,524. '' Electric switches," E. Dobson and Foster Engineering Co., Ltd. 
March 30th. 

9,529. Switch wall plug." A. N. Gosling. March 31st. 

9,532. * Control systems for elcctric furnaces." O. G. Sharples. March 3lst. 

9,536. Continuous current electrical systems.“ J. A. M. V. de P. 
Givelet, March 3lst. "n 

9,5532, ** Wireless telephony." R. Whiddington. March 315:, 

9.553. Reciprocating electric motors.“ A. Bettica, А. Macchioni, and 
G. Mazza. March 81м. 

9.558. Copper contact plates for controllers for electrically-propelled 


vehicles," W. Scott. March 3lst. 

9.599. ‘Electrical resistance grids." К. F. Baerlocher. March 3lst. 

9.591. Commutators for dynamo electric machines." R. F. Baerlocher. 
March 315. 

9,393. '' Cen.bined dynamo and motor." W. H. Robinson. March 3lst. 

9,595, '' Electrical switchgear.” W. A. Coates, D. R. Davies, and Metro- 
politan-Vickers Electrical Co., Ltd. March 3lst. 

9,596. *' Electrical switchgear.” W. A. Coates, D. R. Davies, and Metro- 
politan- Vickers. Electrical Co., Ltd. March 3lst. 

9,598. '' Accumulators for motor cars, &c." W. T. Coulson. March 31st. 


8.599. . Automatic circuit interrupting apparatus." G. A. Cheetham and 
Metropolitan-\ ickers Electrical Co., Ltd. March Zlst. 

9,004. '' Sockets or bases of trolley poles for electrically propelled vehicles.” 
E. M. Munro. March 3lst. 

9,007. “Dry cell for electric pocket lamps." J. Skorpik. March 3lst. 
(Germany, March 25th, 1919.) 

9.618. Magnetic separators.” S. Percival (Central Mining and Investment 
Corporation, Ltd., ‘Transvaal, Consolidated Land & Exploration Co., I. d., 
s. T. Iregaskis, and L. B. Woodworth). March Ilst. | 

9,628, | Processing higher harmonic currents in secondary circuit of poly- 
phase metal-vapour rectihers."”. Akt.-Ges. Brown, Boveri et Cie. March 3lst. 
Switzerland, April Ist, 1920.) 


9.654. Means for recording and gauging duration of telephone calls." ]- 
Dunlop. March 3lst. 

9.657. Circuit making and breaking device," E. Schattner. March 3lst. 

9,664. '' Call recording device for telephone instruments," R. B. Dunlop. 
April Ist 


9,63. „ Self-cleaning sparking plug." D. D. Esson. April Ist. 

9.707. Spring contacts of electric lamps." J. II. Brown. April bst. 
9.721. " Electric heaters," Cutler-Hammer Manulacturing Co. April Ist. 
(United States, June 2200, 1920.) 

9.724. Dinamo electric machines.” W. 


E. M. Ayres. April Ist. 


9.741. Automatic electric switches." H. W. F. Ireland, H. Lucas, und 
O. Lucas. April. Ist. | 

9742. “ Electromagnetic horns." H. W. F. Ireland, H. Lucas, and O. 
Lucas. April Ist. . 1 

9.752. Thermionic valves, c.“ Mullard) Radio Valve Co., Ltd., and 
s. R. Mullard, April Ist. . — . 

W754. "* Fittings for electrical conduits," A. F. Smith. April Ist. 

„. 763. Switches of the quick make and break type.” J. B. Tucker. 


Pec 
Ae Method of fixing in place stator cores of induction motors, &c."' 
Electric Construction Co, Ltd., and H. Jones. April And. 
9,774. " Electrical indicator and controller. for bearings." G. 
April 2nd. | » D 
9.779. Scaling ends of cable-cartving pipes. Н. R. Billing. 
9.7002. indicating location. of fault or overload in electric 
power system” April And. 


Marshman. 


April 2nd. 


** Autofiaticall 


J. S. Blackhall. 


эмо, © Rlectric, &., lighting apparatus " W. I.. Chance and F. E. 
Lamplough. April. 2nd. | | | 
Өлөт. © Search lights, Kc.“ F. Simoni. April 2nd. 
9514. '' Electric fuse boxes.” Н. A. Erdbrink, F. C. Mellmann, and F. W. 
4 i 21 Р 
9 poen for controlling power factor of motor, &c., circuits." Н. A. 
Carney. April And. 


J. H. Henderson, F. V. Russell, 


g. 25. Electrically-operated bells, &с.” | 
April 2nd. 


W. К. Sykes, Interlocking Signal Co., Ltd., and E. S. liddeman. 


PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


1917. 
2,158. Continuous current measuring apparatus with iron in the field 
of current." Allgemeine Elektricitats Gesellschaft. February th, 1317. 
(Germany, June 24th, 1914.) (10,480.) 


1918. 


5,398. Process of clectrolytically producing iron and alloys thereof." 

A. T. C. Estelle. March 27th, 1918. (159, 906.) 
1919. 

11.303. Electrically heated soldering irons." Soc. Anon. Dite '' Calor." 
May 6th, 1918. (126,635.) 

15,317. Electric irons." G. A. Hughes. June 18th, 1919. (159,909.) 

18,148. Electric ovens." F. T. Hewson, January 20th, 1920. (160, 191.) 

21,446. '' Electric fuses, heating elements, and the like.“ A. F. Berry. 


September Ist, 1919. (160,195.) 
21,891. Electric wave form 
September 5th, 1919. (160, 196.) 
22. 287. Electric supply systems.“ F. Mouron. 
(Switzerland, September 10th, 1918.) (132. 516.) 
24,083. “ Electrical testing apparatus," R. II. Lane and Indicators, l. id. 
October 9th, 1919. (160,201 .) 

25,440. '' Electric clocks.” I. II. Parsons and A. E. J. Ball. October 17th, 
1919. (160,204.) 

26.415. Electrical cut-out.” W. II. 
(Copnate application 14,414/20.) (159,917.) 
26,984. '' Means for supporting electric fittings from conduit outlet boxes 
and the like." E. C. R. Marks (loledo Metal Products Co.) November 31d, 
1919. (199,918.) 

27,314. Construction of vacuum tubes and the like, especially of the 
type used in wireless communication." J. Scott-Tagyart. November 6th, 


indicators or oscillographs." P. Trichard. 


September lth, 1919. 


lilingworth. October 28th, 1519. 


1919. (139,920.) d 

27.324. Electric driving and controlling gear for planing machines.” 
Electromotors, Ltd., B. Longbottom, and E. Greenhalgh. November 6th, 
1919. (160,209.) 

27.636. Ammeters, voltmeters, and other recording and indicating in- 
struments.” W. F. Smith and T. G. P. Healey. November bth, 1919. 
(160.211.) 

27,706. “ Suspension chains for the support of electric lamps, lamp fittings, 
and electric cables and wires, and other purposes." J. I. Hall. November 
10th, 1919. (159,932.) | 

27.938. '' Dynamo-electric machines." A. E. White (United States Light 


November llith, 1919. (159,939.) 

28,307. '' Electric connections." British Electric Transformer Co., Ltd., 
and W. J. Sims. November 14th, 1919. (160,218.) 

28.40 9. Electric. gas lamp with glow discharge.” Pintsch  Akt.-Ges. 
October 27th, 1917. (135,485.) 


and Heat Corporation). 


30,355. * Manufacture of thermionic valves and the like," H. L. Crowther 
and W. Makower. December 4th, 1919. (159,955.) 
30,485. “ Conducting leads for electrical apparatus." British Thomson- 


Houston Co., Ltd. (General Electric Co.). December 5th, 1919. (159,958.) 


30,487. '' Electro-magnetic waye signalling apparatus." J. Robinson and 
H. I.. Crowther. December 5th, 1919. (159,959.) 


30.792. Magneto electric machines.“ F. J. Lord and R. А. Taylor. 
December 9th, 1919. (159,975.) 

30,800. '' Signalling transmitting mechanisms." Western Electric Co., Ltd. 
(Western Electric Co., Inc.). December 9th, 1919. (Addition to 24,506/14.) 
(159.976. 

30 816. * Electric furnaces for calcining magnesia and for similar pur- 
poses." F. S. Newall. December 9th, 1919. (160,231.) 

30.843. '' Thermionic amplifiers and detectors.” H. J. 
9th, 1919. (159,984.) 

31.088. '' Electrical coils and the manufacture thereof," Н. Wade (Coto- 
Coil Co.) December llth, 1919. (159.997.) 

31.68. '' Telephones." R. L. Murray and Telephone Manufacturing Co., 
Ltd. December 13th, 1919. (160,243.) 

31.304. Electrical signalling apparatus for use in mines and other places." 
F. E. Imeson and C. Hunter. December 13th, 1919. (160.245) 


Round. December 


31.329. Sparking plugs." F. J. Nicholls. December 15th, 1919. (160,001.) 
31.345. “ Radio-navigational apparatus and the like." J. Erskine-Murre.v, 


J. Robinson, and H. L. Crowther. December 15th, 1919. (160,250.) 

31.346. '' Radio-navigational apparatus and the like." J. Erskine-Murray, 
J. Robinson, and H. L. Crowther. December 15th. 1919. (160.251.) 

31.384. Electrically-driven sewing machines," F. W. Le Tall. (Westing- 
house Electric & Manufacturing Co.). December Ith, 1919. (160,255.) 

31.390. '' Electric lighting systems for automobiles and other vehicles." 
J. S. Withers (L. Renault). December 15th, 1919. (160,257.) 

31.472. Mounting of rotary shafts for electric motors, dynamos, and 
rotary converters," I.. King. December 16th, 1919. (160,260.) 

31.501. “ Electric signalling apparatus." N. J. Railing and J. J. V. Con- 
nauchton.” December 16th, 1919. (Addition to 139,994.) (160.261.) 


31.891. Contact breakers for ignition magnetos and the like.“ Villiers 
Engineering Co., Ltd. F. H. Farrer, and F. Bountney. December 19th, 
1919. (160. 283.) 

31.966. ‘Sparking plugs for internal combustion engines." G. Wilson. 


December 20th, 1919. (160,011.) 
32.090. *'' Protective devices for electric circuits.“ British Thomson-Houston 
Co.. Ltd. (General Electric Co.). December pnd. 1919. (160,017.) 


32.194. “X-ray apparatus," British Thomson-Houston Co., Ltd. (General 
Electric Со). December 23rd, 1919. (160,019.) 

32.195. ''X-rav apparatus." British Thomson-Houston Co,, Ltd. (General 
Electric Co.). December 23rd, 1919. (160,020.) 


© Alternatins current. electric control mechanism for cranes or other 


32.732. 
Morris, Ltd., and W. N. Weston, December 31st, 1913. 


hoisting gear." H. 
(16042) 

39.428, “Masts for boats, ships, aeroplanes, seaplanes, portable wireless 
installations, and other purposes," J. Harrison (egal personal representative 
of C. Harrison, deceased). December 31st, 1919. (160,027 .) І 

32.881. “ Apparatus for waving or curling the hair." Quain Electric Co., 
Ltd., and J. К. Spink. December 3lst, 1919. (160,304.) 


: 2920. 
1539. “ Dvnamo-clectric. machines," British Thomson-Houston Co, Ltd. 
H. W. Tavlor, J. Hutt, and F. Н. Clough, January 2nd, 1920. (160.307., 


213. Flectric insulators for electrie switches and like connections.” Brit 
Thomson-Houston Co., Ltd., and H. Trencham. January 3rd, 1920. (160.031 ) 

240531. Apparatus for prindin electric commutators or distributors." F. 
Bolton. January 22nd, 1920 (160,330. 

4.058. “Electrical heating apparatus." G. F. Joseph. February 10th, 1920. 
(160,348.) 

5.024. Electrical fuses, switches, and the like." Midland Electrice Manu- 


facturing Co., Ltd.. and H. E. Sutherland, February 1th, 190, (160.354 Y 
5.097. '* Dynamos for use with lishting and starting devices unon motor 
vehicles.” J. R. P. E. F. M. Grimaud. June 13th, 1919. (144.9 7) „ 
5.190. „ Flectrie heaters for liquids." C. G. Nobbs and W. W. Nobbs. 
February 20th, 1920. (160,074) 
7,664. “Electric furnaces.” 
March 15th, 1920. (160,082.) 
RETR Electric signalling systems.“ Western Electric Co., Ltd. November 
14th, 1914. (140,807.) 


E. С. R. Marks (Scovill Manufacturing Co.). 


1921. 
ROR. “ Means for cleaning cooling apparatus,“ K. Baumann and Metro- 
litan-Vickers Flectrical Co., Ltd. October 97th, 1919. (Divided application 
on 158,080.) (160,134.) 
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DIVIDED COUNSELS. 


WirH the sudden decision of the railwaymen and trans- 
port workers to withdraw their active support from 
their allies and to abandon their intention to bring 


(€ 5 7 


about a “‘ general strike on Friday last, the crisis of 


the situation was passed. Various reasons have been 
assigned for their action, none of which, in all pro- 
bability, was the only factor involved. The excuse 


officially put forward was that the miners ought to have 
agreed to reopen negotiations, on the lines accepted by 
their spokesman, Mr. Hodges, and this was undoubtedly 
true; but the discovery that half the members of the 
railway and transport unions would ignore the call as 
certainly exerted a powerful influence upon the atti- 
tude of their leaders, who perceived that a gigantic 
fiasco was imminent and hastily chose what was, from 
their point of view, the lesser evil, but was in fact, to 
the nation as à whole, an unmixed good. Once the 
strike had commenced it would have been tenfold as 
difficult to call a halt, and immense injury would have 


been inflicted upon the nation's interests both at home 
and abroad—while the remoter consequences might have 
been of the utmost gravity. 

The leaders of the miners’ allies showed a remarkable 
and lamentable dullness of perception if indeed they 
falled to realise what was common knowledge outside 
their councils—that striking with the object of com- 
pelling Parliament to grant a subsidy to others was a 
highly unpopular proposition, both from a constitutional 
and from a personal point of view. No one will accuse 
the railwaymen and transport workers of deliberate dis- 
loyalty or of а desire to upset the constitution, and the 
former, at any rate, at present are not nursing any 
grievance on the score of wages; hence the proposal to 
strike—on altruistic grounds—was distasteful to them. 
To strike in the face of public opinion and with their 
own followers half-hearted would have been to court 
defeat, and once more discretion proved the better part 
of valour. Will they not now learn that, sweet as it may 
seem to wield unfettered power, it were far better for 
them to submit such weighty issues to the secret ballot, 
and thus obtain the true opinion of their members before 
committing themselves to drastic action? 

The forces of sedition have received a set-back which 
will long continue to cripple their activities, and all im- 
mediate danger of revolutionary movements has been 
dispelled by the common sense in the mass for which this 
nation is distinguished. But there still remains the 
great coal strike, which has now lasted three weeks, and 
already has caused widespread misery and privation, be- 
sides producing unemployment in many industries and 
threatening quickly to involve others. Ostensibly a dis- 
pute about wages, it is really nothing of the sort; the 
miners’ representatives have steadily refused to discuss 
the question of wages, with the one exception of Mr. 
Hodges, whose resignation has been called for as the 
result of his action. The strike is mainly a political 
move, intended to force the Government to adopt а policy 
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Which is blatantly unwise and contrary to the national 
interests. But the political cause is lost beyond redemp- 
tion, and it now remains only for the miners to do that 
Which they should have done at first—to enter into a dis- 
cussion of ways and means to make the best of the 
economie situation in which they find their industry. 
Why that once thriving industry has fallen on evil days 
we are not concerned to discuss, though we think a com- 
parison between the output per man in 1913 and in 1920 
would shed much light upon the question ; but we are sure 
that 110 one in this country would willingly see the miner 
compelled to accept a standard of living lower than the 
highest that the industry can bear. To suppose that as 
а result of the war the standard of living in any grade 
of the community can be permanently raised is to trifle 
with the teachings of the most elementary common sense 
—after spending 8,000 millions sterling on unproductive 
objects the nation must necessarily be impoverished for 
vears to come; but we are by no means the worst sufferers 
from the war, and if our people would only put their 
backs into their work and ркорссе as abundantly and as 
cheaply as they could, we should soon recover our posi- 
tion and our national prosperity. | 

As reported in our last issue, the London branch of 
the Electrical Trades Union decided to take part in the 
intended general strike. The Electrical Power Engi- 
neers’ Association, on the other hand, took a serious 
view of its obligations and responsibilities in tlie 
national emergency, and resolved to continue at work, 
in order to maintain the public supply of electricity. 
These decisions are in agreement with our anticipations. 


Now is the time, in our opinion, for 
a broad and generous settlement be- 
tween the coal miners and coal owners. 
So far neither help nor benefit has 
come from Government interference, and we venture to 
submit that the problem is eminently one for settlement 
within the industry itself, 

The provision of an abundant supply of cheap fuel 
is perhaps of more importance to our industry than to 
any other, and is the foundation of all progress towards 
that flood of electrical power which was not long ago 


The Industrial 
Situation. ' 


one of the main planks of the reconstruction programme. 

It was, of course, notorious that the Government was 
making immense profits out of the export coal trade, 
and this fact, no doubt, was contributory to the ca’ 
canny”? humour of the miners. It is also believed in 
many quarters that the owners were not anxious to 
exploit their best seams or to secure the highest pos- 
sible profits so long as these profits were taken by the 
Government. The time has now arrived when the in- 
dustry must stand upon its own feet, and the issue as 
between owners and miners really narrows down to a 
question of minimum wages. 

In this matter we cannot withhold a word of syinpathy 
for one phase of the miners’ proposals. As a united 
bodv, representing practically all the workers in the 
coal mines, they point to the injustice which 1s involved 
when a man Working upright in a six-foot seam receives 
the каше price per ton, or proportionallv a very much 
higher wage per diem, than the man who is working 
bent double in a seam three or four feet thick. Their 
proposal is that the fortunate mines in which coal is 
easy to get should contribute out of the wages paid to 
the miners, and out of the profits which the owners 
eventually hope to secure, to a pool which should be 
used to provide a minimum reasonable wage for miners 
in the poorer mines, or in less fortunate positions. 
On the face of it this appears to be a just and even 


generous proposition on the part of the miners, and 
one which could be carried into effect without seriously 
interfering with the natural variations in rates of profit 
as between mine and mine. E 

We quite agree with the Government contention that 
anything which would bring back, or tend to brine 
back, Government control would be an unmitigated 
curse, and that nothing should be done to destrov the 
incentive on the part of the owners to produce as much 
coal and profit as possible, and on the part of the miners 
to increase the output to the greatest possible extent. 
We have no doubt that, given favourable conditions, 
owners would soon be found doing their utmost to pro- 
vide electrical and other equipment to ensure the greatest 
possible output per man, and on the part of the miners 
if a reasonable wage and satisfactory conditions of 
living could be arranged for every man in the industry, 
they, on their side, might be induced to return to their 
pre-war activity and output. Whether a restoration of 
the eight-hour day is possible is a matter for discussion. 

We venture to suggest that owners and miners should 
get together as quickly as possible under the chairman- 
ship of some able and impartial man, than whom no 
better could be found than Sir Arthur Duckham, K. C. B., 
and that thev should proceed to set their house in order, 
without giving the opportunity for further outside in- 
terference or internal embitterment. | The struggle has 
already lasted far too long, and the interests or the 
whole nation call for a prompt, generous, and per- 
manent settlement. 


Oxe of the most extraordinary facts 


French in connection with the French occupa- 
Enterprise tion of the district of the Saar is the 


in Germany. inexplicable interest manifested Ьу 


French financial and industrial com- 
panies in German iron and steel and engineering under- 
takings in that district, in which thev are reputed 
to hold 60 per cent. of the total capital, and to these 
participations has now to be added a scheme for the 
French control of the Homburg generating station be- 
longing to the Pfalz (Palatinate) Works Co., of Lud- 
wigshafen, This station, which supplies a considerable 
part of the Rhenish Palatinate with light and power, 
is dependent upon the delivery of Saar coal for generat- 
ing purposes, as Ruhr coal is unobtainable in sufficient 
quantities, and at the same time is too costly on account 
of the high transport expenses. It is now proposed to 
transfer the Homburg station to a new company having 
an ordinary share capital of 30,000,000 marks, and 
loan issues of 70,000,000 marks. Sixty per cent. of 
the combined capital and loans is, it is said, to be taken 
over by the Compagnie Générale d'Electricité of Paris. 
the French Thomson-Houston Co., and the Schneider Co. 
of Creusot, while the balance will be held by German 
interests. Before the war there were many instances of 
friendly co-operation between French and German in- 
dustrial interests. This question, however, does net 
come into consideration in connection with the requis 
tion of 60 per cent. of the financial interests in Saar 
iron and steel and engineering works or the proposed 
absorption of 60 per cent. of the capital in the Homburg 
generating station. The key to the position —it is well 
to speak plainly-—hes in the French State possession 
of the Saar coal mines, as 1t appears from the Versailles 
Treaty, in perpetunity ; coal is the lever which has given 
the French the great hold on the Saar works, and coal 
is again the lure in the case of the Homburg electricity 
works. It is easy to understand the desire of the French 
authorities to obtain permanent markets for Saar coal 
in face of the present impossibility of doing so, OT of 
even keeping the miners on full working shifts. | On 
the other hand, the idea cannot readily be dismissed 
froin consideration that French industrial interests 
would have been better occupied in developing their 
own resources and those in redeemed Lorraine, rather 
than in extending their sphere of activity to works 1n 
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the Saar and beyond, because it is a foregone conclusion 
that the Saar region must remain German property, 
as the Treaty provides that when the plebiscite takes 
place 15 years from ratification, only those resident in 
the district of the Saar at the date of the signature of 
the Treaty will be entitled to record their votes.“ 


ACCORDING to the daily Press, some 
The Electricity 50 Members of Parliament have given 
(Supply) Bill. notice to move the rejection of the tlec- 
tricity (Supply) Bill introduced by Sir 
Eric Geddes, on the second reading. As it is the desire 
of the Government to avoid contentious legislation dur- 
ing this session, there is reason to fear that the Bill may 
not be passed, in which case the work of the Electricity 
Commissioners will be sadly hampered. So far as a 
cursory examination reveals, the contents of the Bill 
are identical in every respect with those of the Bill 
introduced at the end of last session and reviewed in 
our issues of December 24th and 31st. 1920. 


Ir had been understood that, in elec- 

The Building trical circles at least. it was strongly 

Trades held that all new buildings should be 
Exhibition. wired for an electricity supply, and 
that wherever the least possibilitv of 
success Was apparent no effort should be spared to 
bring about this, from every point of view, desirable 
consummation. Moreover, it is obvious that an exhibi- 
tion organised by the building trades is the place for 
exhibits illustrative of wiring systems and all kinds of 
domestic electrical apparatus. 

With the above-mentioned considerations in mind, 
visit was paid to the Building Trades Exhibition, now 
in progress at Olympia, in confident anticipation that 
such an exceptional opportunity of enlisting the interest 
and sympathy of all connected with housing and the 
building trade in the subject of “ electricity in the 
home,“ and the innumerable benefits and economies that 
are bound to result from the use of electricity, not only 
for hghting, but also for cooking, heating, anl power, 
would have been fully utilised by the electrical interests 
concerned. | 

Alas! what does the visitor find? Out. of some 295 
stands about a dozen of more or less electrical interest 
(with the emphasis on less), and only four or five of 
those that could by any stretch of imagination be 
described as © all electric " ones. One stand devoted to 
cooking and heating devices —not a single exhibit of 
installation materials or wiring systems; nof one of 
lighting fittings ! 

What a record! Worse even than that of last vear, 
aud a truly disheartening one. While the gas interests 
are on every occasion conspicuously in evidence, elec- 
tricity is relegated to the background—and with what 
effect? The visitor notices the absence of electrical ex- 
hibits and draws his own conclusion. We ean only hope 
it will be a charitable conclusion, but assumptions are 
dangerous, 

When will the ‘electrical people cease hibernating, 
and bestir themselves from their torpid state to the 
realisation of the fact that they need. publicity, and 
that to obtain it they must seek it, in the right way, 
and at the opportune moment ? 


— 


Ох Monday next the annual general 

The E. T. B. I. meeting of the Electrical Trades Bene- 

volent Institution will take place. It is 
not usually an occasion for ‘ standing room only '' ; in 
fact, it must be regretfully confessed that the attendance 
is generally meagre. Is it pressure of work, counter- 
attractions, or lack of interest that Keeps the members 
away? 

This is a verv necessary and wholly laudable institu- 
tion, whose sole purpose is the intensely human, but 
divinely inspired motive that is instilled by the story 
of “the good Samaritan '“: but in thers case the victims 
of misfortune are of our own nationality and of our own 


profession—hence their cause should appeal to us even 


more urgently. May we not hope that some of the sup- 


porters of the Institution will make it their business to 
step aside for an hour and give the benefit o£ their advice 
to the Committee of Management, and make themselves 
acquainted at first hand with the affairs and the work 
of the Institution? Their presence will be most welcome, 
and the evidence of their personal interest will hearten 
the Committee, and encourage its members te greater 
efforts. There is nothing so depr essing as indifference— 


.uctive hostility would be a powertul stimulant, but 


cordial support, after all, is the very best spur. 


— ——— ШЕ — — 


THE classic paper read before tlie 
The Romance of Institution of Electrical Engineers by 
the Turbine. Mr. K. Baumann should prove a“ land- 
mark "' in the development of the steam 
turbine. It is a mine of information on present-day 
theory and practice, and though in some respects it 
lacks completeness, the author cannot be reproached on 
that account ; the 59 pages are closely packed with matter 
of the highest interest and value, and papers read before 
Institutions are not intended to be exhaustive treatises. 
The Institution is to be congratulated on securing, for 
the second time, so useful a contribution from this 
author. | 
The history of the steam turbine is an engineering 
romance, We well remember seeing one of the earliest 
of Sir Charles Parsons's machines at the Glasgow Ex- 
hibition of 1888, mounted on a stand about the size 
of an office desk, and running at а speed of something 
like 10,000 revolutions per minute. The attitude of 
the Clydeside engineers towards the little spinner was 
highly charged with scepticism, if not open disapproval. 
They gave it the opprobrious title of ‘‘ steam-eater 
and it was, in fact, regarded as little less wasteful than 
an open pipe through which the steam could blow at 
will. The Clyde built monster vertical marine engines 
towering 40 feet above their bedplates, which looked 
down upon their tiny rival as an elephant might regard 
a mouse, with dignitied toleration. But what a change 
has taken place since then—how are the mighty fallen! 
Clydeside has built steam turbines of the largest size, 
and the giant quadruple expansion engine has followed 
the beam engine into the limbo of the past, together 
with the huge flywheel alternator. 
With all due defercnce to Hero of Alexandria, De 
Laval was the first to build a practicable turbine, of 


the impulse type; but it was Parsons that doggedly per- 


severed with tlie development of the machine, on the 
reaction principle, in the face of countless difficulties, 

and established its position as the premier heat engine 
for large powers—an achievement by which for all time 
he has crowned british engineering with glory. Splen- 
did work has been done abroad, but Parsons hewed the 
track to success. In the early ’nineties we saw his 
machines supplying part of Newcastle-upon-Tyne with 
electricity; in 1899 we went to see his 1,000-kW sets 
destined. for Elberfeld, which marked the opening of 
a new era in the history of the turbine; and in 1913 
we recorded the dispatch of his 252,000-KW set to Chicago, 
which set the seal on his success. It is a proud record. 
In 1892 a 200-h.p. Parsons turbo-alternator consumed 
27 lb. of steam per kWh, “thus rivalling the per- 
formances of the best compound condensing reciprocat- 
ing engines." In 1900 the Elberfeld 1,000-kW set con- 
sumed 204 lb. per KWh: and in 1913 the 25,000-kW set 
consumed 114 lb., a result within 0.6 Ib. of the best 
recorded in Table 22 of Mr. Baumanun's paper. Accord- 
ing tothe Electrical World, the total steain power equip- 
ment installed in the United States in 1920 was 114 
million h.p., of which 151] per cent. was credited to 
reciprocating engines, and no less than 811 per cent. 

to steam turbines ; in 1907 only 18 million h.p. was. 
installed, of which 44 per cent. was provided by turbines, 
Thus the reciprocating engine practically reached its 
limit 14 vears ago, while the turbine accounts for almost 
the whole of the additional power installed since that 
time. 

D 


4 
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THE FINAL ADJUSTMENT OF PRECISION INDUCTANCES. 


By G. 


MOORE. 


General Considerations.—This is a subject about 
which there is little definite published information. 
There afe, of course, several methods adopted by makers 
of inductances and by experimentalists for the attain- 
ment of high accuracy, and in the following article the 
writer has endeavoured to present several examples of 
these. The inductances referred to are of the ironless 
type, and of fixed value; both self and mutual induct- 
ances are dealt with. The information contained herein 
will, it is hoped, prove generally useful, but particularly 
so to workers in electrical test-rooms and laboratories. 

An inductance is invariably made up with some form 
of fixed support, this, as a rule, being the convenient 
bobbin. If precision is not desired, and a mere approxi- 
mate or round-figure value suffices, then the natural 
thing to do 1s to adjust to one turn. With a high self- 
inductanee—say, of one henry, which can be attained 
with about 2,350 turns and a mean diameter of 15 cm. 
— jt is possible to reach an accuracy of 0.1 per cent. or 
even 0.02 per cent. with one-turn adjustment; with low 
values (say, of less than 100 millihenries), adjustment 
to one turn is useless for precision work. This can 
readily be understood whén it is remembered that self- 
inductance is proportional to (No. of turns)’; [the 
reciprocal of (No. turns)'] x value of the self-inductance 
roughly gives the one-turn value, this being relatively 
much greater for low than for high self-inductances. 

In the case of mutual inductances, where, if you 
double the turns of one component winding vou double 
the m.i. value, one turn represents a definitely im- 
portant amount. 

Whatever the induetance may be. the calculated value 
must be checked by actual test; with high values and 
the application of a really reliable formula, quite good 
results are obtainable, especially as one- or two-turn 
adjustment suffices, but in low values calculation can- 
not be so fully relied upon, and the check-test (аз well 
as adjustment to other than one-turn accuracy) becomes 
imperative. Under most working conditions, however, 
it is found that, whatever the size of inductance, the cal- 
culated value is to be regarded as an approximate 
stipulation only, finality as regards number of complete 
turns and part-turn being decided on test. 

lk consistent precision is required, an open coil with- 
out anv reallv solid support should be deprecated. It 
is quite possible—in fact, easy—to adjust such an in- 
ductance very accurately; but when eventual working 
conditions are taken into consideration such construc- 
tion must be abandoned, unless the inductance is merely 
required for brief experimental purposes. Tempera- 
ture effects (including heating from the air and by acci- 
dental overloads), inherent changes, and possible rough 
treatment preclude the adoption of such form for pro- 
longed use. 

А solidly confined coil, then, is imperative. The sup- 
port which appeals most from the point of view of con- 
venience in manufacture is the round bobbin form with 
a square-cut slot; other kinds are met with, including 
the rectangular former type, but the bobbin is univer- 
sally favoured and, in the practical details which follow, 
this is the form treated. Most of the directions, how- 
ever, are not applicable solely to the bobbin coil. 

The most effective material for the bobbin is marble, 
and it is used for standards, but Cuba mahogany and 
similar hard woods thoroughly seasoned and = impreg- 
nated, are good substitutes. Insulating materials and 
fixing media should be of reliable quality, non-hygro— 

scopic, and of such nature as to set rigidly. Drying- 
out in vacuo is a wise precaution. Jn practice, such 
steps as the latter and polishing of the wood, &e., should 
be carried out before actually heginning the final ad- 
justment: in this case it is advisable to adjust roughly 
and leave on an excess number of turns, preferably pro- 


tecting the exposed layer. Finality of adjustment can 
afterwards be safely undertaken. 

When this latter stage is reached several alternative 
methods whereby precision is secured are possible. Con- 
ditions will determine which is the best. For example, 
the size and construction of a given bobbin, and parti- 
cularly the position of its terminals, will point to which- 
ever method is applicable; on the other hand, it may be 
feasible to make the bobbin to suit a particular method. 

I. Self-inductances.—At first thought the obvious 
course in lieu of the one-turn is to start the last turn and 
to return before completing it—keeping the outgoing and 
the incoming wires apart. Except in single- and 
perhaps two-layer inductances the effect is negligible, 


lic. 1. 


and even in the case of the exceptions this ruse is of 
little real use; this is also the result with the artifice of 
winding on a last turn of curly form. The practical 
alternatives now set forth are classified as far as pos- 
sible: — 

(a) The position of the terminals is important. In 
fig. 1 are shown three simple alternatives wherein the 
terminals are disposed on the flat of one cheek. The 
left illustration shows а very convenient method where- 
by the last turn is finished exactly where the required 
precision value is reached, and the terminal a placed to 
suit; this arrangement is apt to cause trouble witu the 
outside leads. The second illustration (B) shows the 
two terminals a and b located in the centre of the cheek. 
In both of these alternatives the short lengths of wire on 
the cheek should preferably be sunk into the latter. 

The terminals тау both be placed near the periphery 
of the cheek, as in fig. 1 c; this plan suffers from the 
disadvantage of arrangement A. In fig. 2 the terminals 
are shown close together, in one саке being near the 


Fic. 9. 


cheek edge, and in the other on the bridge of ebonite or 
the like—a design whieh has certain advantages. The 
terminal connections from the winding can be disposed 
as in fig. 3 A, but a better alternative is finally to adjust 
in the winding slot itself. If one or more turns on the 
last laver are wound with a greater diameter than that 
of the latter the self-inductance сап be reduced. This 
сап be carried out by placing the adjusting turn(s) on 
the inside of one cheek, as shown by the arrow in fig. 2 4- 
A more convenient. alternative is to separate the turns 
from the last laver by a suitable number of windings 
of insulating strip, or to run a length of sleeving on 
the said turns of wire. Provided there has been 8n 
excess number of turns to start with there should be no 
need to solder on an extra length of wire. 
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(b) A crude, but, so far as regards ease of adjustment, 
effective arrangement is to place the last layer on the 
outside of one cheek (wde tig. Зв), connection being 
niade to the terminals; the shape and position of the 
loop зо formed are varied until satisfactory accuracy of 
value is obtained, cleats and hard wax or the like being 
applied during the operation. This method is suitable 
fur inductance bobbins enclosed in protective cases. 

(c) The previous device can be modified so as to sink 
the adjustment itself in the cheek ; it is difficult to cut 
a suitable groove for the kind of loop referred to in 
(6), but a circular pit can be cut at the centre of the 
bobbin, and one or more loops placed in this, the hole 
afterwards being filled in and preferably covered—say, 
bv a name-plate or terminal block. 

(d) If the self-inductance be adjusted to one turn 
under required value the latter can be reached by con- 
necting in series another inductance wound on a very 


К. 3. 


much smaller bobbin, rough accuracy on this giving the 
required precision on the composite inductance. Such 
an arrangement is conveniently carried out, but the coni- 
ponent bobbins must not be allowed to change their 
relative positions; further, the existence of two fields is 
a source of difficulty in actual application. In а modi- 
fication, the little inductance is placed in the winding 
slot over the main inductance. Several positions are 
possible, and one can place the coil non-inductively to 
the main coil or with the two fields opposing or assist- 
ing. Permanence of position is naturally imperative. 

(e) In the case of solenoidal windings one can fre- 
quently have recourse to the spacing-out of a certain 
number of turns. ‘This is very effective with tiny in- 
ductances. One of a microhenry, for example, can be 
made up with four turns of (say) 30 S.W.G. wire on a 
J-em, diameter tube, and the turns can be spaced out 
over a winding length of about 0.5 cm. Further, with 
these small values the self-inductance of the internal ter- 
minal leads can sometimes be utilised. 

II. Mutual Inductances.—(Fixed types being pre- 
sumed) the two windings may be applied concentrically 
in à single winding slot of one bobbin ; or a bobbin with 
two adjacent winding slots can be utilised; or two 
separate single-slot bobbins may be adopted. In many 
wavs the first-mentioned, in which the windings occupy 
the same mean plane, is the best. As regards precision 
adjustment, this is generally carried out by altering the 
number of turns on one winding only—the winding 
which is most accessible, particularly if опе of them is to 
have a required value of self-inductance; both this and 
relative position may decide the m.i. of the two-bobbin 
arrangement. 

In the adjustment of one winding, recourse may be 
had to any of the methods utilised in (a), (4), (c), (4). 
and (e) above. If one of the windings is composed of 
wire which is much thicker than that of the neighbour- 
ing coil, it is advisable finally to adjust, and so to pre- 
dispose the windings, as to carry this out with the 
thinner wire. 

Whilst on this particular topic it may be of interest 


briefly to mention the method of final adjustment used. 


іп Campbell's Variable Mutual Inductance (“ V. M. I. ).“ 
In this the two fixed secondaries are wound with cable 


composed of ten sections, each section consisting of four: 


strands of silk-covered wire. The primary and the two 
fixed secondaries are placed on a couple of concentric 


* These details by kind permission of the Cambridge & Paul 
Instrument Co., Ltd. 


bobbins spaced out by three supporting pillars. Each 
of the secondaries is finally adjusted by a loop or the 
cable on the cheek of the outer bobbin, in the manner 
shown in fig. 4 4, and rigidly retained in place by cleats 
and wax. 

Every section of a secondary cable in the V. M. I.“ 
represents a definite value of mutual inductance, and 
the ten sections being connected in series, the total m.i. 
should equal ten times that of one section. It is some- 
times very difficult in practice to make the sections pre- 
cisely equal, and the author therefore introduced the 
split cable " device shown in fig. 4 в. At the point a 
of the adjusting loop tlie cable is opened out into the 
ten sections and after the solid portion of the loop has 
been disposed to give a mean m.i. value, final adjust- 
inent is carried out by the little exposed length of each 
section. 

Conclusion.—'This article is concerned mainly with 
the constructional aspect of inductance adjustment, but 
it will not be out of place to mention briefly а few 
points in connection with actual measurement. Certain 
precautions must be observed, or the care taken in 
accurate adjustment will be rendered more or less useless 
and the precision valueless. Stress has been laid on the 
possible effects of inside leads in small self-inductances, 
external temporary leads also réquire consideration, for 
their inductance and/or capacity may militate against 
test accuracy. Generally the leads can be '' shorted "' 
while the test zero is determined, and this should be 
carried out with as little change as possible in the dis- 
position of the leads relative to the inductance. When 
using а.с. for test purposes, fair constancy of frequency 
is essential—in some cases absolutely imperative; the 
writer remembers trying circumstances under which he 
used an inductor alternator driven by a motor, the speed 
of which carefully adjusted itself according to the by no 
means inconsiderable pressure variation of the works’ 
mains, the set and its control gear being well out of his 
reach. 

Stray fields and the mutual effect between the test 
apparatus and the inductance must be counteracted. 
Placing the inductance at a distance necessitates lengthy 
leads, and these are inadvisable. It should be turned 
through 180 deg. after a first reading and another then 
taken—the mean of these readings being accepted; in 
addition, the inductance under test should, so far as 
is possible, be placed non-inductively to the inductive 


Fic. 4. 


portion (if any) of the measuring apparatus, the axes 
being on the same plane. Mutual inductances are some- 
what troublesome in this respect. In any case, stray 
fields and adjacent metallic articles must be avoided if 
possible ; a glance under the test-bench sometimes proves 
enlightening ! 

The behaviour of large sub-divided self-inductances 15 
worthy of mention, the effect of self-capacity being rather 
curjous. Each section is wound and adjusted in turn, 
the terminal inductance (so to speak) having a cumu- 
lative value. On reméasuring the inductance of the first 
section, it is found to be no longer accurate, and, with all 
sections still remaining in series connection, it must be 
readjusted—this treatment being applied to all divisions. 

In conclusion, it may be noted that an inductance 
can possess a temperature coefficient (percentage induct- 
ance change per degree), the value of which may or may 
not be erratic, and should not be serious: big tempera- 
ture changes are naturally to be avoided. 
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DOMESTIC TARIFFS AND THE QUESTION OF CHEAP METERING. 


(COMMUNICATED.) 


IN the КькстнїсА Review of February 6th, 1920, there 
appeared a very suggestive article from the pen of Mr. 
С. W. Marshall entitled ** The Need for a Cheap House 
Service Meter." In this. article Mr. Marshall drew 
attention to the high proportion of the total cost of 
giving a supply to the domestic consumer represented 
bv the cost of the meter, and dealt briefly with the pos- 
sibilities of reducing this cost. The discussion following 
this article did not shed very much light on the problem, 
but mainly turned on the suitability of the shunted 
electrolytic type of meter. The writer of the article 
referred to hinted that he would at a later date publish 
some proposals for a solution of the problem of reducing 
the cost of metering the supply to domestic consumers, 
but, up to the present time, little of value has been 
written on this subject. There are one or two aspects 
of the metering problem that seem ta have escaped 
general notice, and the object of the writer of this 
article is to endeavour to show the bearing thev have 
on the problem of cheap metering. 

The first of these points which it is proposed to de- 
velop turns on tlie present consensus of opinion regard- 
ing the correct method of charging for domestic supplies. 
Experience has shown that the old system of two flat 

rates, the one for lighting and the other for heating, 
has many disadvantages, the most important being the 
need for duplicate wiring and duplicate meters. For 
large radiators and cookers & separate wiring system 
will probably always be a necessity owing to the re- 
stricted size of the lighting wiring, but for small heating 
devices, such as irons, (саме kettles, and so forth, 
the ordinary wiring would be sufficiently heavy. The 
impossibility of using the lighting wiring under the 
old tariff, except by paying for electricity used for 
heating purposes at the high rate, has seriously retarded 
the use of electricity for small heating devices. This 
was a grave disadvantage of the old tariff, for although 
the individual consumer's load factor for the energy 
used for such small devices may be very low, vet the 
diversitv factor of such a load was high, and the addi- 
tional units were sold with but. a trifling augmentation 
of the maxinium demand at the generating station. The 
use of two meters further increased the alreadv p 
cost of giving the consumer a supply. and entailed : 
heavv expenditure on the part of the supply dea 
which met with but a poor return in view of the neg- 
ligible margin of profit at which the heating rate was 
fixed. 

These considerations largely tended to focus attention 
on the domestic contract system of charging, under which 
the consumer agreed to pay a fixed sum per quarter, 
which was intended to cover his equitable contribution 
to the standing costs of the undertaking, plus a charge 
for energy consumed for all purposes, based on the 
actual running eost of production. Such a system allows 
the full use of the ordinary lighting installation for 
any purpose up to its safe carrying capacity, and so 
encourages the use of electricity for heating purposes, 
and also abolishes the need for a second meter. In 
fixing the charge for electricitv supplied for anv „ 
there are two quantities to be measured, calculated. 
estimated: The energy consumption. and the ee 
of the station maximum demand to be allocated to the 
consumer. No really satisfactory method of determining 
this second quantity has vet heen devised. The measure- 
ment of the maximum demand of the consumer bv means 
of an indicator connected in series with his installa- 
tion does not give an accurate solution of ‘the problem, 
in that the maximum demand of the consumer does not 
represent the proportion ef the station maximum load 
that should justly be allocated to him. The further 
factor to be taken into account is that of diversity, and 
this factor is one concerning which there is now con- 
siderable uncertainty, even where a well-defined class of 


consumer is being considered. The provision of a de- 
mand indicater, moreover, perpetuates the disadvantage 
of a second meter. For these reasons, efforts have Boon 
made to devise an equitable system of assessing {һе pro- 
portion of the standing charges to be borne by the con- 
sumer, by basing this charge upon some such easily 
determined figure as rateable value, connected load, 
number of rooms, or area of floor space. 

Such methods are now well recognised, and have met 
with & considerable measure of success, although it is 
quite evident that the connection between the quantity 
taken as a basis and the actual fraction of the station 
maximum load due to the consumer's demand is not 
necessarily one of proportionality. The standing charye 
adMocated to the consumer should, however, be based on 
the unknown demand he makes upon the station at the 
time of maximum load. As this cannot be measured, or 
determined, but only, at the best, estimated, it follows 
that а domestic contract system of charging can only 
be approximate, so far as the fixed charge per quarter 
is concerned. In other words, the amount payable is 
not proportional to the service rendered. The second 
portion of the charge to the consumer is proportional 
to the energy consumption as given by the registration 
of the meter, The effect of inaccuracy of the meter is 
interesting to consider. In the first place, it would 
appear that high accuracy of metering is somewhat futile 
when applied to the опе part of the charge, when the 
other part is founded either on an approximate estimate, 
or upon some quantity that is not а function ot the 
quantity that should fix this part. This view is perhaps 
hardly sound, as there is no reason why, because one 
part of the charge is inaccurate, the other part should 
not be based on as correct a measurement as possible. 
The most vital point to consider is the effect of inaccu- 
racy of the meter upon the consumer’s bill. When the 
flat raté tariff is in use, à certain inaccuracy of the 
meter makes a similar difference to the amount of the 
consumer's accoünt. With the domestic contract system 
of charging this is no longer true. Where the standing 
charge is high and the running charge low, it is clear 
that for an ordinary domestic "load factor a relatively 
large meter inaccuracy will make a very much smaller 
percentage difference to the total charge to the consumer. 
To illustrate this point R concrete case may be taken 
of ‘a house supplied on the rateable value system, the 
standing charge being 15 per cent. of the rateable value 
per annum, plus 1.2 5d. per unit. Taking the rateable 
value as £40 per annum; and the electricity consump- 
tion for all purposes as 600 units per annum, the charge 
to the consumer will be made up as follows :— 
Standing charge per annum, 15 per cent: of £10. 
edo. | 

Running charge, 600 units at }}4., 

Total charge per annum, £9 2s. 6d. 

‘If the overall inaccuracy of the meter had been 5 per 
cent. slow, the energy consumption would have been 
registered as 570 units, and the total charge would have 
heen diminished by 3s. ld. The percentage error of 
the charge for the twelve months would then have been 
1.6. The load factor of the house in question would, on 
the assumption that the standing charges of the electri- 
city undertaking were £12 per annum per kW of station 
maximum demand, be 18.2 per cent., allowing for diver- 
sity. In the case under discussion, it is easily calcu- 
lated that the meter inace uracy max be as high as 7.3 
per cent. before the percentage error of the charge to 
the consumer reaches 24. 

The foregoing inquiry shows that, with load factors 
likely to he met with for ordinary domestic consumers. 
the need for high meter accuracy is small where 4 
domestic contract tariff compounded of a fixed standing 


£3 28. 6d. 


* 
charge plus a low rate per unit is in use. Not P 
is the standing charge payable by the consumer e- 


- 
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termined by methods which are unscientific and which 
cannot lead to accurate results, but the effect of a certain 
percentage meter. inaccuracy is a very. much smaller 
percentage error in the consumer’s account: 
inaccuracy is, of course, the one that is vital. Where 
a flat rate tariff is in use the inaccuracies of the meter 
and of the consumer’s account are identical, but with the 
domestic contract system this is not so, even with & 100 
per cent. load factor. This being so, it appears that 
there is a case for the use of meters of inferior accy- 
racy in connection ,with domestic contract tariffs, as 
compared with those requisite to be used in eonnection 
with the flat rate system. The sacrifice in accuracy 
could reasonably be expected to result in a cheaper 
meter being possible commercially. 

The second aspect of the question of the cost of meter- 
ing domestic supplies to which it is desired to draw 
attention is the matter of meter rents. The charge for 
the use of the supply meter has been, condemned by 
many supply engineers, and several undertakings have 
abolished such charges. This policy seems to be an 
unwise one for two reasons. In the first place, the meter 
rent is one that inost people are accustomed to pay. 
The charge is made by most gas supply authorities, and 
the custom of making such a charge is now well estab- 
lished. In the second. place, the charge for the meter 
is a thoroughly scientific one, and is in conformity with 
the doctrine that the charge for electricity supply shall 
depend strictly upon the cost of giving such supply. 
The commonly held view that the total charge to a 
consumer of electricity should be divided into two por- 
tions—the standing and the running charge portions— 
is an erroneous one. . The division should be threefold, 
the three divisions being, (а) the running charge based 
upon the energy consumption, (6) the standing charge 
based upon the estimated portion of the maximum sta- 
tion load to be allocated to the consumer, and (c) the 
capital and other charges incidental,to the consumer 
himself. These latter charges include the charges on the 
capital outlay on the service and meter, together with 
the cost of reading the meter, rendering the account, 
collecting payment, and issuing the receipt. Such 
charges are, or should be, if the strictly scientific basis 
of charging be adopted, the concern of the consumer 
alone, and the whole of such charges should not be 
pooled and divided. The, possible amount of such 
charges can easily be calculated for an average case in 
present-day circumstances, as follows: — 

. Capital charges on service, 10 per cent. of. £10, £1. 

Capital charges and maintenance of meter, 15 per 
cent. of £4, 12s. 

leading meter, rendering account, Ud , ds. 64. 

Total per annum, £1 15s. öd. . 

Strictly speaking, this charge of £1 15s. 6d. per 
annum should be paid by the consumer, in addition 
to the cost of his energy, and his proportion of the true 
divisible standing charges. Such a course would, of 
course, penalise the small consumer, for these special 
charges do not increase in proportion to the maximum 
demand or the energy consumption, and the principle 
of expediency has led to the practice of lumping together 
all consumers? charges and adding them to the standing 
charges to be divided in the ratio of the consumer’s 
demands. The effect of such practice can easily be 
calculated for an undertaking having 6,000 consumers, 
and a maximuin load of 10, 000 kW. Taking an average 
consumer charge of £2 per annum to cover cases where 
two or more meters are installed, the total consumer 
charges are £12,000, or £1.2 per kW. The amount 
paid. bv a consumer with a proportion of station maxi- 
mum load of 500 watts will therefore be 12s. per annum 
onlv. | 7 
According to this reasoning, it is clear that the meter 
rent charge is a logical one, as being a contribution 
towards the cost of supply applicable directly to the 
consumer. There appears to be little reason why meter 
rents should not be increased to meet the increased cost 
and maintenance of meters. It should be remembered 
that a meter rent of 28. per quarter, or 4s. per annum, 


This latter. 


will represent a return of 10 per cent. on a capital 
expenditure of £4 on а meter. The meter rent can, 
therefore, be regarded either as the payment by the con- 
sumer of the capital charges on the meter itself or as pay- 
ment of the maintenance cost of the meter. If the meter 
rent be. retained. and regarded in this way, it would 
appear that the relatively large outlay required to pro- 
vide a meter for. domestic supply is met by a direct 
payment by the consumer of the charges on this outlay. 

‘The suggestion regarding the relaxation of the stan- 
dard of accuracy of consumers’ meters is doubtless a 
far-reaching one, and it would doubtless be a legal ques- 
tion, as to how far this was permissible. It may be 
remembered that provided that the inaceuracy were de- 
terminable, and that the true energy consumption could 
be calculated by applying a suitable correcting factor 
to the readings.of the meter, there would be little objec- 
tion to the proposed step, as the inaccuracy of a meter 
in dispute could always be determined by connecting a 
high-grade meter in series for a short time. The chief 
point of the arguinent is that a relatively large in- 
accuracy of the supply meter can be allowed without the 
charge to the consumer being altered by more than 24 
per cent. 

The question. how far the cost of meters could be 
reduced by а relaxation of the requirements regard- 
ing accuracy, is one for the manufacturers. In this 
connection it must be borne in mind that a sacrifice of 
accuracy would not imply a sacrifice of reliability, and 
that, therefore, it would not be legitimate by cheapening 
the design to increase the solid friction error. A brief 
consideration of the various types of meter in use may 
serve to indicate the possibilities of a reduction in price 
by а sacrifice of accuracy. 

The electrolytic type of meter is not likely to be used 
largely in connection with domestic tariffs, owing to 
the fact that the use of heating apparatus intended to 
be encouraged by these tariffs would require the use of 
a meter of higher rating than is usually deemed advis- 
able with the type in question. Mercury motor meters 
might conceivably be simplified by diminishing the cor- 
rection for fluid friction. Direct- current commutator 
ampere-hour meters would not appear to offer great 
possibilities of simplitication by a sacrifice of accuracy, 
as experience has shown that these meters, as at present 
constructed, do not retain a very high standard of 
accuracy after having been in circuit for a few months. 
Alternating-current induction meters, again, appear 
to offer few opportunities for simplification, although 
the fact that a domestic load is almost invariably of 
Approximately unity power factor would suggest that 
accuracy of quadrature of the pressure flux is not of 
great importance. 


THE KINEMA ON ACTIVE SERVICE. 
By F. С. DREIER. 


MvucH is known concerning the soldier's entertainment 
during the war so far as regards concerts, Y. M. C. A. 
huts, regimental affairs, &c., but little is perhaps known 
of the part played by that most popular device, the 
kinema. The writer had some months’ experience in 
this connection while on active service, and has set down 
in the following article a few brief remarks relating to 
kinema work in the war zone. 

First, it should be pointed out that touring by road 
in France during the war was not comfortable, even 
in the most luxurious of cars, and as it was impossible 
except at the bases like Boulogne, &c., for the soldier 
to go to the '' pietures," the “ pietures " had to be 
taken to him, by means of lorries, ог mobile kinenias."' 

The electricity for lighting and supplying power to 
the projector, Kc. was obtained in two ways. Some 
of the lorries which were used for daylight shows were 
fitted with à generator on brackets in the driver's cab, 
this being belt-driven from the lorry engine, so that 
room could be given inside the lorry for the projector 
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and operator, the pictures being thrown on a trans- 
parent screen at the rear of the vehicle. The other 
units, used for ordinary indoor shows, were generally 
fitted with a complete petrol generator set fixed inside 
the lorry, the picture in this case being shown as in 
an ordinary kinema froin the front, and a solid or light 
resisting screen used. 

Now we come to the projector (and, incidentally, some 
more troubles, which are not met with at home). This 
is a delicate piece of machinery, and must be kept in 
perfect working order so that such accidents as frequent 
film breakages, tearing of perforations, and fire, may 
be prevented as far as possible. This is not a very 
difficult inatter when, as in a town kinema, the projector 
is fixed permanently to the floor, and needs only slight 
minor dismantling for cleaning purposes, but out there, 
we were extremely handicapped for space, and it was 
impossible to carry such a delicate machine inside a 
lorry, completely fixed up for use, as the jolting set up 
hy the terrible condition of some of the roads would 
have damaged it so much as to render it unfit for use. 
Therefore it had to be dismantled completely, and care- 
fully packed after each show, and sometimes—in the 
writer's case at least—shows were given at seven different 
places in one week. It will be seen, therefore, that the 
projector had to be re-fitted, adjusted, cleaned, and 
refocused for every move made, before a show could be 
given. 

Now let us see the difference between the soldier's 
kinema and ours at home. 

At home we could go to our kinema de luxe,” and 
see perfect pictures in perfect comfort. Out there“ 
pietures were seen at rare intervals, and when they did 
come, the palace "" was either the open air, or a barn, 
ап old stable, or even a ruined building, shot-riddled 
from some previous attack. During hostilities also they 
were sometimes near enough to the line to be unpleasant. 
I myself have given a show under an old railway arch, 
and have had to ‘“‘ scrounge ” (as we used to say) some 
old sand bags, canvas, and tarpaulin to fit up at both 
ends so that the light and also the elements might be, 
at least, partly shut out, and also have had to fix up 
something like a firm stand or flooring for the support 
of the projector. It was hard work, but we did not 
mind, and, after all, the job had its humorous side. 

The films were kept in lock-up, galvanised iron boxes, 
and two or three programmes were carried bv each 
unit, and when one complete tour of the circuit allotted 
to a unit had been made the programines were changed 
at depots for that purpose, and the tour recommenced. 
Sometimes we have packed up at 8.30 and left one place, 
travelling 30-0dd miles to a depot to change programmes, 
and then going out a further 20 miles in order to give 
a show the same might. I remember visiting one place. 
after the armistice, and on our arrival in the early 
morning we found the hut we were to give the show in 
was still unfinished, there being about 14 feet at cne 
end to wall up and roof, and a door to be fixed. How- 
ever, with the help of a few of the“ bovs " and half a 
company of prisoners, the hut was finished bv tea-time, 
and all ready for a show at 6.30. We. remained here 
for three days giving a show each day. 

І may say that the record time for fixing np mv own 
unit, from time of arrival to time of showing, was two 
and three-quarter hours: this included unloading, re- 
assembling, and adjusting projector, trinuning exrhons 
fixing cable and wiring up for six lights, and шака 
an improvised operating box, also winding films (7,09) 
feet) > our staff consisted of four men. 

We were sometimes called upon, unotliciallv, to help 
others in trouble. | 


others l recollect at one place a gentleman 
in civilian clothes was introduced to me. and sald he 
had come “ to lecture on Canada.“ Ile was one of a 
group of educational lecturers sent over by the Govern- 
ment to tour France. 

He had been informed, he said. that he would find 
electric light laid on at the camp, and would only have 
to connect. up. The installation. however, Was dis- 
mantled, and the wiring system xo badly cut and dis- 


arranged that it presented the appearance of a Chinese 
puzzle rather than an electricity supply. Would I 
supply him with electricity and also lend him our 
screen? I agreed to do this, and proceeded to examine 
his lantern and effects. I found, however, that the are 
in his lantern was of the low-current type, taking abont 
5 amps. at 200 volts, while my generator produced 
100 amps. at only 60 volts, and 1 had no means of con- 
verting it. I did not want to disappoint the troops хо, 
having three hours at my disposal before the lecture, 1 
looked round and discovered a sort of sub-station, about 
half a mile away, belonging to another camp. I ex- 
plained my requirements to the man in charge, and 
he consented to start up half an hour before his time 
if I could get fixed up. We found a drum of unused 
cable on an R. E. dump close by, and with this and 
some of our own wire, laid supply wires from the 
generator to the hut. half a mile distant. It was tiring 
work, but still it was something apart from our usual 
procedure, and we at last got all ready for the lecture. 

Then the lecturer confronted me with a box of 120 
or so slides, asking me to screen them, as his assistant 
was not at hand (I don't think he had one). His in- 
structions left him almost breathless. However, all 
went well, and I was asked to see the lecturer first 
thing next morning, and was loaded with thanks (and 
І had had visions of a ten franc note in my sleep that 
night). 

At another camp we visited, we had to drive over 
some filled-in trenches, and having got in safelv and 
given а three-day show, were about to drive out with 
our load when, having gone about a dozen yards, tlie 
rear wheels of the lorry sank into one of the trenches 
up to the hubs--it having rained hard all night. After 
an hour and a quarter's digging, jacking up and bed- 
ding of planks, we drove her out of the hole; this was 
no easy job, as our full load and the lorry together 
weighed 124 tons. 

On another occasion we were departing after having 
shown for four days in a fairly well populated village. 
We found it necessary to turn round in a very narrow 
street in which some of the walls of the farms had been 
repaired with a mixture of mud or clay, sand, straw. 
and a little cement, interlaced with faggots, and were 
not quite hard. 

Our screen box projected from the back of the lorry 
for about two feet, and in allowing the driver distance 
in which to back I forgot this, and let him get to within 
six inches of the wall, with the result that the box went 
completely through the wall. An irate Frenchinan ap- 
peared, who shouted he would ‘ Parlez ze officer." 
However, we took him to a café near by and calmed 
him down. We parted friends, thankful to have got 


off so cheaply. 
r — ——— 


AN ELECTRIC PHONOGRAPH MOTOR. 


A New INDUcTION Disk MACHINE. 


VIRTUALLY all the small commutator motors that have been 
placed on the market from time to time for driving phono- 
graphs and such like machines are arranged to operate m à 
vertical position, and to drive the phonograph disk by friction 
through a pulley mounted on the lower end of the motor 
shaft and bearing against the outer edge of the disk. А 
machine produced by the American General Electric Co., and 
described in a recent issue of the General Electric Review is 
however, of an entirely different form, and has decided ad- 
vantages over other types so far as starting torque and speed 
are concerned, its principle being essentially that о the 
induction type watthour meter. A prominent phonograph 
company has decided to incorporate the new type of motor 
as standard equipment on its. machines. | | 

An induction disk motor consists of four essential parts: 
The stator magnetic circuit, energising coils, phase sphttinz 
parts, and the disk rotor of non-magnetic . material. The 
first three elements are necessary in order to create à flux 
of two component parts out of phase with each other, thus 
generating ^7 a shifting a.e. field.“ Part of the flux ts used un 
induction to generate currents and magnetic fields in ir 
disk in such a way that the interaction of the disk and field 
causes torque. Motors of this type have been used for some 
tine ах а Component part of measuring instruments меге 
wecuraey of performance is essential, but they have been 
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sadly overlooked as small power units whose special charac- 
teristics, inherent in their type, make them very useful. 

The torque-speed curve, fig. l, is a straight line starting 
at maximum torque at standstill and finishing at zero torque 
at maximum speed. The maximum speed is determined by 
the ratio of the torque to electro-magnetic damping. The no- 
load speed is generally seldom over 300 r.p.m., and the speed 
under load is determined by the amount of torque necessary ; 
the greater the load the lower the speed. The machine is 
essentially a small power motor on account of its low speed 
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Fic, 1.—SpeeD-TORQUE AND POWER Curves or 110-voLT 
Disk MOTOR. 


and poor efficiency, and a power-speed curve, fig. 1, shows that 
the power is always a maximum at half of the free speed and, 
of course, zero at standstill and maximum speed. 

Since it is an induction motor. the machine is directly 
affected by a change in frequency; in a motor designed to 
operate at 60 cycles, the torque reaches its maximum at 40 
cycles on account of a much larger input than at 60 cycles. 
It decreases at lower values because the effectiveness of the 
frequency is falling off at a greater rate than the increase of 
input. At the higher values the input is decreasing more 
rapidly than the increase of effectiveness of the frequency. 
but à given motor may be operated over a considerable range 
of frequency provided the minimum torque is sufficient to 
carry the load. 

Figs. 2 and 3 give a general idea of the mechanical design 
and arrangement of the machine and its parts. The motor 
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The main shaft is supported in an adjustable hardened steel 
ball thrust bearing in the lower bracket, while it is held in 
place by a guide bearing of phosphor bronze in the upper 
bracket. The lower bracket also supports a governor of the 
conventional type, which is geared to the main shaft by a silent 
worm wheel. Reference to fig. 1 will show that the motor exerts 
maximum torque at standstill, which gradually decreases with 
increasing speed to the free-speed no-torque condition. This 
type of curve is particularly suited to phonograph service, 
since quick acceleration and good speed regulation are pos- 
sible. Any tendency to slow up while running is counter- 
balanced by an increase in torque, which results in very close 
speed regulation under widely varying loads. ; 

Considerable ditficulty was experienced in eliminating the 
magnetic hum, due to the 60-cycle circuit, but it was finally 
accomplished by a proper design of the supporting brackets 
and spider, as well as by the elimination of vibration in the 
motorboard itself. It was found that an aluminium spider 
was very much quieter than a cast-iron one when supporting 
the same weight of disk. In the final arrangement the motor 
was suspended from the motorboard. 

The outstanding advantages of this form of electric phono- 
graph motor are: First, due to its extremely simple construc- 
tion (only two moving elements), its stationary windings, and 
the elimination оѓ commutator and other sliding. contact, 
there is no successful competitor for reliability. Secondly, the 
very small amount of power absorbed in bearing friction not 
only makes this design very effective with regard to weight 
and power consumption, but gives it a life which is probably 
limited only by deterioration of the insulation. Thirdly, the 
motor has been built and attached to the board as a unit, 
making it completely interchangeable with the spring motor, 
and weighs only 7.69 lb., as against 10.88 lb. for the spring 
inotor. Fourthly, no damage to the rotor or windings or in- 
crease in watt loss results from stalling the motor under full 
NOLES: so that the ordinary type of friction brake may be 
used. 


NEW ELECTRICAL DEVICES, FITTINGS, 


AND PLANT. 


Reoders are invited to submit partioulars оу new or improved 
devices und apparatus, which will be published if considered of 
sufficient interest. 


A 30-volt Bowl Fire. 


Having regard to the desirability of low-voltage apparatus 
for domestic use, and to the fact that there are few appliances 
suitable for use with small country house lighting sets, we 
learn with interest that Messrs. DRAKE & GORHAM WHOLESALE, 
I.tp., 67, Long Acre, W.C. 2, have placed a 30-volt bowl fire 
upon the market. This appliance has a 300-watt loading, and 
is very compact. It is only 9 in. high, and the diameter of 
the bowl is 51 in., which makes it convenient for use on a 
desk or table. 'The reflector is swivelled, and a wire front 
makes it possible to use the fire for boiling, &c. 


A ' Midget” Fuse-switch, 


Messrs. BEnRY's ELECTRIC, ID., of Switch House, 86, New- 
man Street, W.1, have recently added to their already large 
number of designs of foolproof switchgear a “ midget ” fuse- 
switch for capacities up to 10 aimos., 250 volts. We give 
illustrations herewith showing exterior and interior views of 
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sible for an attendant to come into contact with any live 
metal. The parts which are required to be handled when 
inserting New fuse elements are swung well away from the 
live contacts. This small fuse-switeh has been named the 
U Midget Мама. ` The fuse carrier consists of an asbestos 
tube, tnrough which fresh fuse wire may be threaded as occa- 
sion arises. The switeh case is provided with a singie mlet 
and outlet screwed for conduit, but bushes can be fitted 
where required. ‘The switeh case is of cast iron and of very 
substantial design, and the manufacturers claim that this 
„witer will undoubtedly replace the 10-amp. coupled tumbler 
sWitches With separate: porcelain fuses, which are fast becom- 
ing obsolete, and quite unsuitable for many of the purposes to 
Which they are put. The price of this ironclad combined tuse- 
switch compares very favourably with the old-fashioned 
apparatus which it is designed to supersede. 


An Automatic Charger for Electric Vehicles. 


The ACME ELECTRIC. AND. MANUFACTURING Co., Cleveland, 
Ohio. has recently introduced. a charger for the batteries of 
industrial trucks. The charger, known as the Acme, is 
intended to charge the battery at tlie rate recommended by 
the battery manufacturer. This. feature is said to. elimunate 
much of the trouble incidental to the use of too high a charg- 
ing rate, which will overheat and ruin a battery, or too low a 
rate, Which will ^ starve ' it. 

The following points are brought out by the manufacturer : 
The chargers automatically take care of the. charging rate 
without the use of rheostats; they give a tapering charge, 
Which prolongs the life of lead batteries; they maintain a 
constant ampere-charging rate; and a safety control on the 
sWitchboard ensures protection to the operator. All high-volt- 
age parts are enclosed. 

lo operate the charger the ampere-hour meter is set to 
correspond to the truck meter and the charger is started by 
means Of the automatic switch handle. When the battery 
becomes fully charged the ampere-hour meter actuates a trip 
in the switch and the motor is shut down, the battery. being 
disconnected simultaneously. 

The charger takes up a little more than a square foot of 
floor space. [ts motor is of liberal capacity and built for heavy 
service; and the generator is constructed to suit the battery. 
The shaft is one solid. piece, rotating on ball bearings, the 
dynamically balanced armature and rotor both being mounted 
on it. The commutator has a large radiating surface and 
nmintains а low operating temperature. Cool operation is 
апогей by a Sirocco-tvpe fan, which ventilates the machine 
by drawing air through the windings. 

An automatically operating panel accompanies the charger. 
It is made of rubber-finished electrical slate mounted on ап 
angle-iron frame and contains the following equipment: Volt- 
ammeter for indicating the battery charging rate and voltage, 
held. rheostat for regulating the generator voltage, fuse 
lor protecting the generator, ampere-hour meter for auto- 
matically controlling the charger, this meter also containing a 
dial which indicates the progress of the charge, and an auto- 
matic oil switch for controlling the motor and for disconnect- 
Ing the battery on completion of charge.— American Machinist. 


Tur. Милк Scerioy. Ceaser (Correction). Та our 
description of this appliance, in our last issue, we stated that 
the dust was retained in a cloth receptacle. This, however, is 
not the case, the cloth acts as a screen to prevent dust from 
getting into the turbine; the dust is deposited in a metal 
container facilitating emptying, 


*. 


THE BUILDING TRADES EXHIBITION. 


lon the first time since the Inauguration of. these exhibi- 
tions this year sees an annual instead of a biennial one at 
Olympia, W.; it is the second of a series of three exhibitions 
to be held in succession, but once айаш it is disappointing 
from an electrical point of view. 

Mr. TOW. Sumpson, the president of the Roval Institute 
of British Architects, opened the exhibition on the ТОН inst., 
and it will remain open. to the publie until "Tuesday next. 
Phe list of popular lectures has this vear been considerably 
extended, and a series of meetings and conferences has been 
arranged to take place during the run of the show. Out of a 
total of some 295 stands only abont a dozen are of апу 
electrical interest, and not more than four of the latter could 
be termed “all electrical" stands, whieh fact is regrettable, 
since an exhibition of this nature seems to be an exceptional 
opportumty for enlisting the interest. of all connected with 
housing and the building trade m the subject of 7 electricity 
mi (he home, and the innumerable benetits and economies 
that are bound to attend the use of electriettv, not only for 
lighting. but also for power, heating; and cooking. | 

toud engineers visiting the galery will notice the display 
made by AI SSS. SurttL-Mtix, Ihn., depicting the application 
D UMesphalte " to the processes ol road construction, The 
Instruments for determining the ductilitv and penetration 
of bitumen are indicative of the scientifie work Whien the 
company carries out, and. specimens of the various 4rades of 
bitumen for industrial purposes, such as the manufacture of 
biturninous compositions, pants. Varnishes, Waterproud pupers 


and packing materials, roofing felts, damp coursings, hot-neck 
greases, rubber manufacture, and electrical insulation, torm 
another feature of tlie exhibit. 

Another exhibit of electrical interest on the gallery is that 
of the TELEPHONE. MANUFACTURING CO. (1920), LTD., showing 
à series of automatic. intercommunicating tetephones ranging 
trom single to oU-lmne installations of both the desk and wall 
patterns. 

Of the stands on the ground floor that of Carron COMPANY 
may be mentioned às showing a selection of electrical cooking 
and heating apparatus in various styles and finishes, and the 
manner in Which electric heaters can be attractively fitted 
in existing chimney breasts is effectively illustrated. 

Amongst the exhibits of MEessks. PARKER, WINDER AND 
ACHUKCH, LTD., the " Utility " floor cleaning and polishing 
machine may be seen, by the aid of which it is claimed that 
2.000 sq. ft. of floor space can be scoured and waxed in one 
hour's time. The device is electrically self-propelled, is fitted 
with ball bearings, and is claimed to be dust und waterproot, 
It should prove a useful labour saver in hospitals and similar 
Institutions. 

Several. electrically-driven. vacuum cleaners are shown on 
the stand of the SraiNES. KITCHEN EQUIPMENT. Co., LTD., in 
addition. to machines intended for such operations as potato 
peeling, silver burnishing, Ке. 

Electric lift makers are represented by Mrpway’s SAFETY 
I. IT Co., I. Th., showing a complete passenger lift in operation 
and fitted with dual control, that is, push buttons and а 
switch worked by an attendant in the cage. Messrs. Wary- 
соор-Отіѕ, LTD., also exhibit a full-size passenger lift, which 
Is used for carrying. visitors up to the gallery. 

zuilders“ drommongery and brass foundry products аге on 
view on the stand of Missus. NeTTLEFOLD & Sons, LTD., as 
well as electrical conduit fittings, while Messrs. II. C. 
SLINGSBY show a selection of. transportation. trucks, including 
an electric battery locomotive such as is used in mines for 
haulage purposes. 

The well-known manufactures of the STURTEVANT ENGINEER- 
ING CO., LTD., are represented by turbine vacuum cleaning 
and ventilating plant, blowing and exhausting: fans. бе. A 
cleaning plant electrically driven by means of an 8-h.p. motor 
Is shown, besides two portable sets, one of the latter being 
à j-h.p. set and the other driven by a 4-h.p. electric motor. 

self-contained. electric generating plant suitable for lighting 
country houses, &., is exhibited on three stands; a mall 
Webber set is to be seen on the stand of Missis. S. Swit 
AND BHT, Lro., while © Clavford " power and lighting sets 
together with portable engines ranging in size from 2 to 
15 b.h.p. are shown by Messtes. Стлевокох, LTD., and " Klev- 
tra " petrol or paratlin. engines suitable for a multitude. of 
purposes, by Messrs. F. Sack & Co., Lro. The last firm 
also exhibits the '' Minor-Domo, LO000 watt, 32-volt set, 
and a |“ Major-Domo " 2,000 watt, 20-volt model. An excep- 
tionally small set seen on this stand will be described in a 
subsequent Issue. 

Tun Burris Enkcric Transrormer Co. Lro., the manu- 
facturer of © Tricity " apparatus, shows, in conjunction with 
a maker of anthracite stoves, an interesting combination of 
a central fire for water heating, also operating an oven, and 
in the same equipment electric hot plates, an electric grill, 
and an arrangement of electric heating elements in the oven. 
This combination gives great flexibility, the electrical heating 
elements being able to operate the oven. themselves, or act 
as a supplement to the fire heat, so giving complete cooking 
power at all states of the fire, in fact, introducing into cooking 
the “ topping-up " idea as between. electricity and the use 
of crude fuel. 

Amongst the numerous machines for the production. of 
concrete building blocks and imitation stone there is an m- 
teresting device for tamping or ramming the material in the 
moulds. - This- consists of an electrically operated machine 
on a wall bracket with jointed arms and belting driving а 
hight and handy vertical гашишег. The first suggestion arising 
in the mind of an engineer witnessing the use of this apparatus 
is. that it would be extremely useful in large foundries for 
гаип un the sind, and it may be worth the attention af 
electrical engineers in the metal working areas. 


Electric Motors ia Holland.—The leport of the 
Electromotoren Fab:iek Dordt. dealing with a pericd of 18 months 
from July lat, 1919 to December 31st. 1920. atatea that the im ports 
of foreign motors were delayed lorger than had been expected, 
foreign rivalry having been of little account in the firat 14 montbe. 
It was very difficult to procure raw materiala ; a period of from $ to 
12 montha was required to secure the delivery of dynamo sheets 
and insulated copper wire, and it waa. therefore, essential to order 
larger quantities of these materials than were necessary for 
immediate needs, A sudden fall in prices however. set in. Besides. 
raw materials being offered st considerably reduced prices, and for 
more prompt delivery, the country was inundated with foreign 
motors in а few weeks, In order to meet this state of affairs, it 
was necessary to write down the stocks of manufactures and of 
semi-finished products. and make reserve provision fer goods on 
order last December, but not yet received hy the company. 80 that 
the net profits only amounted to 34,000 florins. It is not intended to 
pay any dividend. but to transfer the profita to the reserve fund, 
and carry a amall balance forward. 


PERCENTAGE OF REBATE 
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CORRESPONDENCE. 


Letters received by ux atter 5 Р.м, ON TUESDAY (инно appear until 
the following week, Correspondents should forward their communi- 
cations at the earliest possible moment, No letter can be published 
unless we hace the writers name and address in aur possession 


The Gatehouse Lamp Patent. 


In your reference to the late Mr. Gatehouse, you mention 
a patent in connection with incandescent lamps. Some 38 
years ago, when ав a boy I was working for the Pilsen, Joel 
and General Electric Light Co., Malden Factories, Kentish 
Town, part of my duties was in connection with what I 
understood was the patent mentioned. 

The lamp filament was mounted on platinum spirals, about 
3/32 in. in diameter and about 1 in. long; the gauge of wire 
depended upon the voltage and candle power of the lamp, 
but was thin. I wound many thousands of these spirals. 

The wire acted as a resistance to the soinewhat varying pres- 
suro of supply of that period. | 

. S, F, Emerson. 

West Kirby. 

April 13th, 1921. 


— — — 


Charging for Idle Current. 


The ingenious method devised by Mr. Carrothers (your 
issue No. 2,262, p. 404) in substitution for Prof. Arno’s method 
of charging for idle current has certain advantages. Although 
Arno has shown that it 18 quite easy so to modify a cosine 
meter that it will register with fair accuracy the equivalent 
of the kWh corresponding to any combination of kWh and 
kVAh, the use of a specially constructed meter alone will 
be always looked at with suspicion by the customer, and he 
will require an ordinary cosine meter in addition. The two 
meters will (except for p.f. unity) not agree, and the cus- 
toner has no means of checking the correctness of Arno’s 
meter to see Whether it really registers what Arno calls the 
complex charge (his term is * carico complesso "). А third 
ordinary sine meter will, therefore, have to be added. Under 
the Carrothers method only two meters are required, a sine 
and a cosine meter, both of which are of the ordinary con- 
struction, and therefore easily obtainable from any meter 
maker. From the% two meters the average p.f. over a given 
period for which the account has to be made up can easily 
be calculated, and even if the customer himself is not sufti- 
ciently versed in trigonometry to calculate the cosine from 
the ratio of the two weadings, his engineer can do this. 

Under Arno's method the customer is penalised equally 
whether he takes a lagging or leading idle current; under 
Carrothers’s method there is some discrimination, but not 
enough. In both systems the chief idea is to penalise for 
bad p.f., and not to give a bonus for good p.f. Dynamo 
makers have succeeded in producing self-starting synchronous 
motors which are advertised to take leading components down 
to 0.6 p.f., but what is the good to the consumer of such a 
motor if under the Arno system he is penalised to the same 
extent whether his p.f. is due to a lagging or leading com- 
ponent of the current he takes, and under the Carrothers 
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method the discrimination can only be small? The power 
companies are quite alive to the fact that an increase in the 
p.f. over the whole system is of great commercial value; 


they also recognise that the large number of motors of bad. 


p.f. already connected to their systems cannot be scrapped, 
and therefore allow their customers a certain minimum p.f. 
without penalty. The principle of granting a rebate on good 
p.f. becomes, therefore, necessary. To my knowledge, this 
principle has been adopted bv a large power company with 
good results, but there are probably others. 

Let, for instance, the permissible p.f. for lagging current 
be 0.8. Sine and cosine meters are installed, and the average 
p.f. over a certain period (a month or a quarter) is calculated 
from the ineter readings. Tf it comes out at 0.8 the account 
is presented in the usual way as it stands, including coal 


PERCENTAGE OF PENALTY 


clause and rebate for quantity. . If the average p.f. comes out 
at some other figure, say 0.7 lagging, the account made up 
for kWh in the usual way is multiplied with a coetticient 
which is the ratio of 0.8 to 0.7, or 0.8/0.7 = 1.14. The 
customer would, therefore. have to pay 14 per cent. more 
per unit than if he had kept his p.f. to the contract value 
of 0.8. If, on the other hand, the average p.f. comes out 
from the meter readings at 0.9, the coefficient is 0.59, and 
he would get 11 per cent. rebate on the cost per unit at the 
agreed p.f. of 0.8. 

The question now arises how the account shall be reduced 
if his average p.f. comes out at less than unity, but leading. 
This will be shown by the sine meter running backwards. 
In such a case the denominator might be calculated as 
9 — cos . Under this system the penalty or rebate in per- 
centage of the charge for kWh supplied is given in the 
accompanying chart. The method suggested by Mr. Car- 
rothers is retained, and only its application is altered. to 
encourage customers to improve their p.f as well as to dis- 
courage them from taking current at a bad and lagging p.f. 

Gisbert Kapp. 

Birmingham. 

April l4th, 1921. 


Electricity Supply without Statutory Powers. 


I ain at present in charge of an estate electricity works and 
wish to extend my mains, and we are an unauthorised under- 
taking. Am I bound by the Electric Light Act of 1888? 
Also what obligations am I under as regards the protection 
of telephone wires against my power wires falling? I may 
say that all the roads on the estate ure private roads, upkept 
by the estate. 


April 18th, 1921. 


[Many inquiries of this kind come to hand, .and . are 
answered by letter; it appears, therefore, that a general state- 
ment шау be of interest to a good many of our readers. 

Before the Act of 1909 was passed, the unauthorised supplier 
had a free hand; he could’ commence business anywhere, and 
supply electricity by overhead lines (but not by underground 
mains) at pleasure, to anyone. He was—and is—not hampered 


Inquirer. 


by the necessity of compliance with the regulations Jinposed . 


upon authorised undertakers, with the exception that he must 
бгес his lines in accordance with the requirements of the 
Board of Trade and the Postinaster-General. No local autho- 
rity could veto his plans or interfere with his business in any 


way, with one exception—if the local authority owned the 


“ fee simple of the roadway (a rare case) it could withhold 
permission to carry lines across it. He could charge whatever 
price his customers were willing to pay, and he could go 
out of business if he chose, while he was under no obligation 
to supply any person. 


The passing of the Act of 1900 did not alter the position of 


those unauthorised suppliers who were then supplying elec- 
tricity, but it provided that in future no such business should 
be commenced within an area over which any authorised 
undertaker had powers to supply, unless the supply of elec- 
tricity were a '"'side-line," subsidiary to” the main business 
of the unauthorised person or company. ИЕ i 

The Act of 1919 went further, by rendering the establish- 
ment of a new station or the extension of an existing one 
subject to the consent of the Electricity Commissioners (who 


have to hold a local inquiry before they can withhold such . 


permission or impose conditions). No penalty is specified in 
the event of a station being built or extended without permis- 
sion, but intending suppliers would be well advised in obtain- 
ing the consent of the Commissioners. НН 

Tn the case of our correspondent, ће is at liberty to extend 
his mains at pleasure, and need only comply with the regula- 
tions for overhead lines issued by the Ministry of Transport 
(successors to the Board of Trade) and the requirements of 
the Postmaster-General with regard to telephone wires. As 
the roads are private, he can use underground cables if he 
wishes.—Eps. Enec, RRV. 


The Training of Kinema Operators. 


With regard to Mr. F. C. Drier's letter re kinema operators. 
being an electrician operator of several years’ experience, I 
should be much obliged if you would allow me to voice my 
opinion. First of all, Mr. Dreier says he thinks most of the 
fault is with the institution teaching operating; but if anyone 
desires to be an electrician he does not go to a catch-penny 
school--if young enough, he becomes an apprentice, and en- 
larges his knowledge by study and attending technical evening 


a classes. If he is too old to become an apprentice, it is hard 


for a man to get on; this ought not to be so. Exceedingly 
few electrician operators learned at a school; they attended the 
real thing, and educated themselves by book knowledge. not 
being able to attend technical classes. No school tuition is 
of much service: operating is like other trades, vou have to 
serve vour time fo it. Age ought not to be a barrier. Some 
kinema managers run operating down, and sav they can put 
anybody on the job, hence the number of lads getting 
sweated wages. Tf a manager has to pay a decent wage 
suitable for a fully-qualified man, and he has a dud operator, 
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the remedy is in his own hands, there are hundreds of opera- 
tors out of work, some good men, too. A kinema trade paper 
runs а set of test questions, and allots certificates to successful 
candidates; this has been going on over a year, and yet only 
21 out of all England have so far been successful in obtaining 
certificates. Certification. of operators would improve the 
general &tatus; but will it ever be? 


Bolton. 
April 3rd, 1991. 


Electrician Operator. 


—— — :—— — 


Fuses for Sub- stations. 


With reference to the article in the Ешкстнїсм, Review 
dated April 15th on the above subject by a Central-Station 
Engineer," it may be of interest to your readers to know 
that the firm whom I represent in this country (The Electrical 
Apparatus Manufacturers, Sprecher & Schuh Co., of Aarau, 
Switzerland) are makers of the particular tvpes of fuses for 
medium pressures recommended by your contributor. 

After many years’ experience they have evolved two types 
of fuses for these pressures, one being for heavy currents up 
to 3,000 amperes of the open replaceable type with horn 
break, and the other being of the handle type with clip con- 
tacts for currents up to 600 amperes, the fuse strips being 
of zinc, which combines the advantages of a low melting 
temperature and a minimum explosive effect. The fuse car- 


riers in this type are made of a specially tough fireproof in- 
sulating material. 


London. 
April 16th, 1991, 


J. B. Rudkin. 


ee 


The Grading of Mains Engineers. 


I think that езегу charge engineer in the country. and 
especially those in large stations, fails to see the reason 
why mains engineers should be graded on a higher level for 
pay than themselves. It would be absurd for anyone to argue 
that their qualifications for the superintendence of wire- 
laying work entitle them to hicher pav than that paid to 
charge engineers. whose responsibilities in large stations are 
enormous. and who have to take their regular turn on night 
and Sundav duty. Tf I may have an opinion, T think this is 
a matter that should be considered by the National Joint 
Board of the Employers and Electrical Power Engineers’ 
Association. There is a wide belief. foo. that there is far 
too much favouritism shown by chief engineers to “ kow- 
towing" men when there is a promotion to be given. or 
vacancies are to he filled. In a station near London where 
T was emploved for a short time some years ago. I found 
that the station superintendent was à man without any 
electrical engineering aualifications whatever. hut he was: 
possessed of special ability as a“ kow-tower " to the chief, 
and as a coarse bully to his suhordinates.. The result was 
that no self-respecting voung engineer remained at the station 
for more than a few months. 


N. B. 
April 18th, 1901. 


The Heating of Buried Cables. 


In mv letter to vou of the 6th inst., an unfortunate Jip 
occurred in the fourth line of the fourth paragraph. The 
word “considerably should not have heen inserted. The 
sentence should read: The losses in unarmoured cables are 
in each case greater than those in armoured cables 


A. M. Tavlor. 
Birmingham. Hon. Major, S.0.2, N'. B. A. Af. 


April 16th, 1921. 


LEGAL. 


Tue NASH FISH HYDROPHONE. 


х Monday last, before the Royal Commission on Awards 
ЕИ the case was commenced of Mr. George Howard 
Nash, C. B. E. (chief engineer and a director of the Western 
Electric Co.). Mr. A. A. Mack, Mr. Bertram B. Grace, and 


Mr. G. E. R. Penny, who put forward a claim in respect of 


the Nash fish hydrophone and the Western Electric hydro- 
phone F 1 өң пшр of detecting 
e of submarines in the late war. | 
ED л was presided over bv the Hon. Mr. Justice Sar- 
gant, with whom were Sir Charles Ellis, Sir James Dobbie, 
Mr. Temple Franks, Mr. Young, and Mr. DOR E 
The applicants were represented bv Mr. и 12 
K.C.. Mr. Barrington Ward, K.C., and Mr. Caradoc Rees 
(instructed by Messrs. Hyman Tsaacs, Lewis & Mills) solicitors. 
The Crown Was represented by Sir Arthur Colefax, K.C., 
uU er пг RK. C., in opening the case, explained that 
ihe Western Electric Co. were not the claimants, d 
the company were entitled to the greatest credit for ae wor 
which they performed in connection with the pM t е 
a claim by four gentlemen who were emploves of { : estern 
Electric Co., and it was in respect of what was known as 


the Nash Fish, which was not an instrument, but a system 
embodying several instruments. used very largely for the 
detection of submarines, and which enabled then in many 
cases to be destroyed by depth bombs. It was in April, 1915, 
that the German submarine menace became a real danger. 
and the dunger increased until in the autumn of 1916 it caused 
а great deal of anxiety in this country. The menace went 
on increasing until the middle of 1917 when something like 
one million tons of shipping was being destroyed per day. 
The Commission would understand that during the whole of 
that period it was vital that some means should be found to 
prevent, if possible, that tremendous destruction of shipping. 
Many elaborate investigations were carried out for the purpose 
of finding. some solution. Among them were mines which 
were laid in the trafhe areas of the submarines, nets, the 
"Q' boats, &e. Some of the best scientific brains had 
directed themselves to the problein. He would not tell the 
Commission in detail all that Mr. Nash did—it was sufficient 
for the moment to say that from the beginning of the war 
the Western Electric Co., and the four claimants, were work- 
ing on devices of various kinds for war purposes, and in 
November, 1916, Mr. Nash in particular turned his attention 
to the problem of dealing with the German submarines. From 
that time until April, 1917, the work which Mr. Nash and his 
colleagues did in that connection was almost superhuinan. 
The problems to be faced were multitudinous, but in the end 
they succeeded in perfecting a system which was eminently 
useful for the purpose for which 1t was designed. By October 
or November, 1917, there were something like 180 trawlers, 
all of which were built for the purpose, and fitted 
with the system. Although Mr. Nash was a scientific man 
of very great skill and knowledge, he began with the very 
elements of the subject. He consulted every book which he 
could find which gave him any information on the conduc- 
tivity of sound in water, and having equipped himself with 
that knowledge, he proceeded to work out the various elements 
in the problem, and he began with the microphone. The 
first problem Mr. Nash had to solve was to get a microphone 
which would be affected on both sides. Some of the other 
scientific men who were working on the problem had solved 
that, but not to the knowledge of Mr. Nash. In addition to 
both sides of the diaphragm being equally affected, 1t was 
necessary to know not only that 1% was in the line of the 
diaphragm, but they must know from what direction the 
sound came, whether from the right or the left. The nest 
problem which Mr. Nash had to tackle was to invent a 
unidirectional hydrophone, and that was eventually accom- 
plished. Counsel explained. how by an arrangement of 
the two microphones it was possible not only to get the 
direction of the line to the submarine, but’ the sense ” of it. 
lle was, he said, instructed that that device was absolutely 
new at the time Mr. Nash invented it. Another problem 
which Mr. Nash had successfully solved was moving the 
hydrophone transmitters through the seas at high speed with- 
out affecting their efficieney. Such а device might have been 
suspended from the ship itself, but the difficulty there was 
that they would have had trouble with the noise of the 
engines, and by the surging of the water, and therefore 
Mr. Nash took the quite original step of suspending his fich 
at the extremity of a long. steel composite rope about 200 ft. 
long. That was towed behind the ship. and the rope con- 
tained all the conductors that were required in addition to 
the necessary material to enable the towing to take place. 
It would be realised that all those problems required а great 
deal of experimenting to perfect them, but once the instru- 
ments were standardised, it was possible for the operator on 
board a ship to tell within 10 per cent. the distance the 
submarine was from the vessel, and then depth charges were 
dropped above the spot where the submarine was supposed 
to be. Before Mr. Nash invented his “ fish "' it was recog- 
nised that no single device had succeeded in overcoming the 
water noise, and the result was failure in every case. Mr. 
Nash had solved every single problem, and 184 ships were 
fitted out with the apparatus, and a very large number of 
submarine " hunts " were carried out, and he (Mr. п 
was going to submit to the Commission that the UM 
those devices was practically to destroy the danger of the 
German submarines. When they were used the submarines 
could be“ hunted ” in a way that was never possible neor 
and thev could be followed for hours and hours together unti 
eventually they were destroyed. | 

Learned counsel had not concluded his address when the 
hearing was adjourned until Monday nest. 


SrMco, LTD., e. SPOONER. 


[v the Shoreditch County Court, on April Mth. before bass 
Cluer, Messrs. Seinco, Ltd., of High. Street, Shoreditch, A 
trical manufacturers, sued Mr. R. J. Spooner, of Forest a i: 
buteher, to recover £7 88. 6d. for repairs to an P НЕ 
It uppeared that the defendant had а small со тт o 
running in his shop which he wished to have reparet m the 
work had been done satisfactorily, but it was stuted tha 
илсе was excessive. e 
l Mr. Hott, of 127. St. Stephen's Road, East Ham, "s a 
trican, was called for the defence, and said that if n б 
been offered the work to do he could have carried 1 
properly and made a profit by charging £3 158. d coats 
Judge CLuer found for the plaintiffs for £0 and соз, 
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POSTMASTER-GENERAL v. LIVERPOOL CORPORATION. 


An action seeking to recover the cost of repairing .the damage 
to telephone cables, the result of an explosion which occurred 
in August, 1918, was heard at the Liverpool County Court, 
when the Postmaster-General sued the Liverpool Corporation 
in respect of the sum of £40. 

On behalf of the Postmaster-General, it was stated that 
when the Government took over the telephone system from 
the National Telephone Co., certain agreements between the 
company and the Corporation lapsed. The Postmaster-General 
claimed that he was entitled to obtain the cost of the repairs 
to the telephone cable which it was alleged had been damaged 
by а faulty electric light cable of the Liverpool Corporation. 

The Corporation contended that the fact that the Postmaster- 
General had taken over the telephones did not entitle him to 
treat agreements entered into between the Corporation and 
the National Telephone Co. as having lapsed. It was argued 
that the Corporation should not be liable through the tele- 
phone and electric light cables being in contact. 

His Honour Judge THomas, gave judgment for the Corpora- 
tion with costs. He said the Postmaster-General was still 
bound by the agreements referred to. He found that the 
telephone cable had been negligently апа improperly laid by 
the Telephone Co. in contact, or practical contact, with the 
Corporation's electric cable. 


COLLIERY FIREMAN FINED. 


Векове Sheriff. Macdiarmid, at Airdrie. Robert Hendry, col- 
hery fireman, Lang Street, Coatbridge, admitted a charge 
of having failed to keep the removable handle of the electrical 
firing apparatus in his personal custody, he being authorised 
to fire shots electrically, and allowing it to be in the custodv 
of two others. The Sheriff imposed a fine of £5, with. the 
alternative of 30 days’ imprisonment. 
i 
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BASTIAN ELECTRIC Co., Lip. 


THE petition of W. F. N. May and others for an order for 
the compulsory winding-up of this company was before Mr. 
Justice Р. О. Lawrence in the Companies Winding-up Court 
on April 12th. The petitioners were judgment creditors, and 
the petition was adjourned for 14 days. 


PORTABLE ELECTRIC Motors (1919), LTD. 


Uvon the petition of Electric Tools & Motors. Ltd., Mr. Justice 
P. O. Lawrence, in the Companies Winding-up Court, on 
April 12th, made an order for the compulsory winding-up 
of this company. The petitioners, it was stated, were judg- 
ment creditors for £100. There was no opposition. 


WORKMEN'S COMPENSATION. 

AT the Southport County Court, on April 12th, an application 
was made for an order regarding certain compensation moneys 
respecting the death of an electrician їп the employ of the 
Vulcan Motor & Engineering Co., named John Gilbert Anger, 
who was killed as the result of an accident arising out of 
his employment in November last. Mr. A. J. Mawdsley, 
solicitor, said that since the commencement of an application 
for arbitration the Vulcan Co. had paid into court £300 which, 
he understood, was the maximum sum payable оп death in 
such circumstances. The judge consented to the paying out 
of £75 to the widow for the discharge of her debts. which 
included £40 for furniture, the balance to be invested with 
liberty to apply for its apportionment as between the widow 
and the children. 


HACKNEY Вокосон COUNCIL TO BE SUMMONED. 
IT is reported in the daily Press that on Saturday last Mr. 
5. Y. Tilley, solicitor, applied to Mr. Disney at North London 
Police Court on Saturday for a summons against the Hackney 
Borough Council for failing to supply electric power to certain 
premises, contrary to the provisions of the Hackney Electric 
Lighting Order, 1893. 

Mr. Titnry explained that his client had made formal 
application for a supply of electricity, which the Council was 
bound to give, and had employed а master man to do the 
wiring inside the. premises. While this work was in progress 
the electrician received a visit from a person representing 
himself as а shop steward from the Council's electricity de- 
partment, who requested to sec his “ticket.” “ What 
ticket? " asked the electrician. “ Your union ticket," was 
the reply. The electrician answered: “ I am а master man 
and do the work myself. I employ no labour." The shop 
steward informed him that as he did not belong to the union 
the Council's men would refuse to connect the premises, and 
this decision was afterwards confirmed by the borongh elec- 
trical engineer. Under Section 26 of the Order the Council 
hecame liable to a penalty of 40s. a day for refusing to connect 
the premises, 

Mr. Disney granted the summons. 


MERSEY AND WEST LANCASHIRE 
ELECTRICITY DISTRICT. 


WE have received the following communication from the 
Electricity Commission :— 

The Electricity Commissioners having considered the evi- 
dence submitted at the recent inquiry at Liverpool into the 
two schemes submitted respectively by the Conference of 
Mersey and West Lancashire Electricity: Authorities, and by 
the Corporations of Wallasey and Birkenhead, have arrived 
at the following conclusions :— 

l. The area provisionally determined is confirmed subject to 
the inclusion of the urban districts of Lymm, Haydock, North- 
wich, Middlewich, and Winsford, and the rural district of 
Northwich. 

2. A Joint Electricity. Authority will be formed for the 
Whole district, subject as hereinafter appears. 

3. The advantages to the Local Authorities of the Wirral 
Peninsula of independent combination will for some years out- 


weigh those of inclusion in the scheme for the whole area. 


Subject to liaison with the Joint Electricity Authority, a 
separate Committee will be established representative oi the 
Local Authorities for the following districts, namely, the 
county boroughs of Birkenhead апа Wallasey, the urban dis- 
tricts of Hoylake and West Kirby, Bromborough, Higher 
Bebington, Lower Bebington, and Nestun and Parkgate, and 
the rural district of Wirral (hereinafter referred to as the 
Wirral Area). | 

Although the Commissioners have arrived at this conclusion 
after a critical Comparison of the estimates laid before them 
by the promoters of the two schemes as subsequently amended 
by the Commissioners, they are of opinion that it may be 
found advantageous to merge the Wirral Committee in the 
Joint Electricity Authority at some future date. 


4. A capital station in the neighbourhood of Liverpool. and | 


a transmission system connecting it with Liverpool, Bootle, 
Prescot, and St. Helens, are immediately required, and will be 
of advantage to the neighbouring districts, 

5. ‘The fullest and most efficient use should be made of the 
generating plant of the Mersey Power Company, Limited. The 
company, by arrangement with the Joint Electricity Autho- 
rity, and with the approval of the Commissioners, and subject 
to suitable conditions, may be empowered to extend its opera- 
tions by bulk supply or otherwise into neighbouring districts. 
The Company will have separate representation upon the Joint 
Electricity Autbority, to which it will elect one member. 

6. The areas of the Wirral Committee and the Mersey Power 
Company, Limited, should in due course be linked up with 
the remainder of the area. 

The Electricity Commissioners have accordingly decided to 
prepare a draft Order providing (inter alia) :— 

(a) For the establishment of a Joint Electricity Authority 
for the whole district, including the additional areas 
enumerated in paragraph (1), and the Wirral area. 

(b) For the establishment of an independent Committee for 
the Wirral area. 

(c) For any consequential modifications in the constitution of 
the Joint Electricity Authority proposed in the scheme of the 
Conference of Mersey and West Lancashire Electricity Autho- 
rities. The Wirral Committee will elect one member of the 
Joint Electricity Authority. 

(d) For the inclusion of outlines of the technical schemes to 
be undertaken by the Joint Electricity Authority and the 
Wirral Committee respectively, but will provide that modifi- 
cations thereof may be made with the approval of the Com- 
missioners. 

(с) For the Joint Electricity Authority and the Wirral Com- 
mittee respectively being required to submit, within a period 
of two years from the date of their formation, proposals for 
giving or securing a supply in unoccupied areas where there 
is а reasonable prospect of such supply being remunerative. 

(f) For the administrative expenses of the Joint Electricity 
Authority being met by contributions from each of the in- 
terests represented on the Authority, and for any deficiency 
on revenue account which may arise from the supply of elec- 
tricity being, by a re-adjustment of charges or otherwise, met 
only by those undertakings which are connected with the Joint 
Electricity Authority's transmission system. 

(7) For the necessary financial powers being conferred on the 
Joint Electricity Authority and the Wirral Committee, subject 
in the former case to the enactment of the Electricity (Supply) 
Bill now before Parliament. 

Pending the establishment of the Joint Electricity Authority 
and the Wirral Committee, the Commissioners will ask the 
parties concerned to form two small provisional committees 
with which the Commissioners mav consult from time to time 
with regard to апу development of supply in the Electricity 
District and the Wirral Area respectively. | 

The observations of the parties represented at the recent in— 
quiry will be invited on the clauses of the draft Order before 
the Commissioners hold the further inquiry required by 
Section 5 (4) of the Electricity (Supply) Act. 1919. 

À communication in the above terms is being made to all 
parties represented at the inquiry. 
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BUSINESS NOTES. 


Bankruptcy Proceedings.—J. SKINNER (Foster, Skinner 
and Co.), electric fittinga dealer, Liverpool.—First and final divi- 
dend of ls, 34. in the £, payable April 22nd, at the Official 
Receiver's Offices, 11, Dale Street, Liverpool. 

JOHN VINCENT BELL, 21, North Bar Within, Beverley, East 
Riding, Yorkshire, electrical engineer.—The adjourned public 
examination of this debtor was held recently at the Guildhall, 
Alfred Golder Street, Hull. It appeared that debtor commenced 
business in February, 1920, after being apprenticed to the trade. 
The statement of affairs showed liabilities of £449, against assets 
estimated to realise £455, or a surplus of 86. He attributed his 
position to a general falling-off in trade sinoe September, and 
damage done to his business by reason of hia arrest. It was farther 
stated that the charge on which he had been arrested had been 
withdrawn. The examination was closed. 

L. P. Howse & G. H. B, SNELL (Howse & Snell), electrical engi- 
neers, Margate.—Trustee, Mr. J. C. Goldsrck, 5, Cecil Square, 
Margate, appointed April 11th. 


Company Liquidations. — British RUBBER Manv- 
FACTURES, LTD.—4AÀ first and final dividend is to be declared. 
Proof of debts has to be made by May 2nd. The liabilities are 
£80,000. The assets estimated available for dividends are £4,800. 
Mr. H. Brougham, 33, Carey Street, W.C., is liquidator. 

ORIZABA TRAMWAYS SYNDICATE, LTD.—Meeting of creditora 
called for Monday last at Sardinia House, W. C. 

ANGLO-FOREIUGN TRAMWAYS SYNDICATE, LTD.—Meeting of 
creditors called for Monday last at Sardinia House, W.C. 

WIGAN ELECTRO METALLURGICAL Works, LTD.—Winding up 
voluntarily. Liquidator, Mr. J. Airey, 8, Victoria Street, 
Liverpool, to whom particulars of claims should be sent forthwith. 
Meeting of oreditors called for April 27th. 


Dissolutions of Partnership. —SAUNDERS, GARNER AND 
MOTHERSDILL, electrical, motor, and mechanical engineers, 249, 
Regent Road, Salford.—Mr. F. Garner and Mr. F. Mothersgill have 
dissolved partnership. Debts will be attended to by Mr. F. 
Garner, who will oontinue the business under the atyle of 
Garner & Co. 

BRITISH TELEPHONE SUPPLY Co., 14, Snow Hill. Birmingham. 
—Messrs. G. H. Hanson, W. C. Carter, and А. H. Hanson, have 
dissolved partnership. Debts will be attended to by Messrs. 
Carter and A. H. Hanson, who will continue the business under the 
same name. 


Trade Aunouncements.— Messrs. GEORGE Noss, LTD.’ 
of 89, Cleveland Street, Fitzroy Square, London, W.1, have taken 
over the sole selling rights for the world of Provol electrical 
insulating composition, which takes the place of what has long 
been known as Chatterton's compound. For the last five years 
their entire output has been absorbed by about 12 British manu- 
facturers of generators and motors, and certain telegraph, tele- 
phone, and traction companies. 

Messrs. BERRY X MOODYCLIFFE, late of the South of Scotland 
Electrical and Mechanical Engineering Co., Ltd., have commenced 
business as electrical engineers, at Milldamhead, Annan Road, 
Dumfries. 

THE COMMERCIAL CABLE Co. has opened a new cable office at 
75, Edmund Street, Birmingham, for the convenience of this large 
industrial centre. 

Premises at 7. Victoria Square, Truro, have been opened as show- 
rooms by the ELECTRIC LIGHT, MOTOR AND ENGINEERING Co., of 
which Mr. H. Colling Hall is the manager. 

Mr. NEIL CAMERON and Mr. CAMPBELL GARDNER, of 
44, Upper Arthur Street, Belfast, and 68, Dame Street, Dublin, 
have entered into partnership and commenced business at the 
above addresses as electrical and mechanical engineers' agenta and 
wholesale factors. Catalogues and price-lists requeated. 


Catalogues and Lists.—THE LONDON ELECTRIO FIRM, 
Brighton Road, Croydon.—Leaflet No. 274, giving sizes and prices 
of flexible steel wire ropes ; Leaflet No. 275, a price list illustrating 
and describing winches, ropes and pulleys; also two circular 
letters, one regarding stocks of searchlight mirrors of varicus types 
and sizes (priced), and the other (with blue prints) advertising a 
atock of disused steel and wood poles suitable for lighting, 
telephone lines, &c. ; 

Messes. L. G. AWE INS & Co., 116, Charing Cross Road, W. C. 2.— 
“The Electrical Link," Vol. I, No. 3, advertising Universal 
electric washers and other products; also two illustrated pamphlets 
dealing with Universal" toasters, percolators, vacuum cleaners, 
immersion heaters, Кс. 

Messrs. S. G. LkACH & Co., LTD., 26-30, Artillery Lane, E. 1.— 
List FCM 11, a priced pamphlet giving particulars and illustrations 
of desk, bracket, and oscillating electric fans: also an illustrated 
price sheet of fractional h.p. motors, ranging from h to + h. p. 

Messrs. FERRANTI, LTD., 180, Fleet Street, London, E.C. 4.— 
Illustrated and priced leatict, List Ga 354, giving full particulars 
of the Ferranti-Hawkins system of cable protection, 

Messrs. Mossay & Со, LTD., 7, Princes Street, Westminster, 
8.W. 1.--A catalogue giving numerous illustrations of Orwell“ 
industrial electric vehicles applied to various busi: esses. Particu- 
lara of running coats are given. | 

Tuk EDISON SWAN Evectaric Co., LTD, Ponders End, Middlesex. 
Leatlet No. A.A. 214. dealing with“ Ediswan circuit-breakers, and 
Leaflet B. D, 215, advertising Ediswan Acme " accumulators, 


TRE BENJAMIN ELECTRIC, Lro., Brantwood Works, Tariff 
Road, Tottenham, N. 17. Catalogue L-6.—This is an extremely 
well-produced publication divided into seven sections as follows :— 
(1) Industrial lighting fittings; (2) outside lanterns and well- 
glass fittings; (3) electric lighting devices; (4) shop-window 
lighting material; (5) industrial signals; (6) automobile acoes- 
sories ; and (7) accessories and spare parte, Each section is pro- 
fusely illustrated, some excellent photographs of lighting systema 
being included, and a great many data are also supplied. Prices 
are given where voss.ble. 

THE BRITISH Тномзок-Ноовтох Co, LTD., Rugby.— Descriptive 
List No. 2,531—A. This is a copiously-illustrated brochure dealing 
with " Fabroil" pinions and their applications. A great amount 
of technical data in this connection is included in the publication. 

ATHOL ENGINEERING Co, 9, Peru Street, Higher Broughton, 
Manchester.— A price-list (C 3. 150,421) of sheet celluloid, with 
conditions of sale, &c. 

Messrs. HYATT, LTD, Thurloe Place, South Kensington, S. W. 7. 
A list giving drawings and dimensions of roller bearings for loose 
pulleys and countershaft boxes. i 


Electricity Supply Riflo League.—The following are 
the results of the matches shot during March :—Shoreditch 
583, Central, 557; City Co. 561, Falham 481; City Co. 571, 
Central 552; Shoreditch 583, St. James's 554; St. James's 555, 
Brompton 534. 


Book Notices.—': Riffelbekämpfung und Riffelmessung.” 
By F. Schrey. Pp. 19, figs. 5. Vienna: From the author. 
Price M.20.—This is a pamphlet on the removal of corrugations on 
railway track by means of a track-grinding rail motor-car, and the 
measurement of corrugations on tramway lines, iesued by the chief 
inspector of the municipal tramways in Vienna. It deals with the 
cost of removal of corrugations on rails by various processes, and 
contains a description with illustrations of a new device for 
measuring corrugations; it is the result of investigations made 
under the superintendence of the author by the municipal tram- 
way department of Vienna. 

“The Metropolitan-Víokers Gazette, Vol. VI, № 96, March, 
1921.—In this issue, Mr. Juhlin's paper on The Temperature 
Limits of Large Alternators,” read before the I.E.E , is reproduced. 
Other articles are :—“ Electrical Drive in Cotton-Spinning Mills,” 
by V. Mallalieu ; " Radiology Applied to the Testing of Materials," 
by A. P. M. Fleming, C. B. E., and J. R. Clarke, M.Sc.; and The 
Electric Road Vehicle," by W. D. Sheers. 

“Science Abstracts.” Vol. 24, Part 3. Section A— Physics 
(88 pp.); Section B- Electrical Engineering (51 pp.). London: 
E. & F. N. Spon, Ltd. Price, single numbers, 2s. 6d. 

„ Engineering Abstracts from Current Periodical Literature," 
new series, No.7, April, 1921 (275 pp.). London: Tke Institution 
of Civil Engineers. 

"Contact," the Journal of the National Association of Super- 
vising Electricians. : Vol. II, No. 4, April, 1921. London: The 
Association.—This number contains illustrated articles on Battery 
Control by Ampere-hour Meter," and Progress in Lighting," a 
revort of proceedings at the annual dinner, &c. 


Electrical Manufacturing in Australla.— Protests were 
recently lodged with the Sydney City Council against the decision 
of the Electric Lighting Committee to recommend the purchase of 
a transformer of local manufacture at a price some 20 per cent. in 
advance of the tenders from oversea manufacturers. The 
Australian Overseas Committee of the British Electrical and Allied 
Manufacturers’ Association emphatically protested against such 
preference. The British manufacturers, the letter stated, had to 
allow in their tenders for freight, insurance, exchange, &c., ай well 
as duty, in the case of the transformer 30 per cent. ad valorem, 80 
that in this way alone local manufacturera were protected to the 
extent of approximately 45 per cent. The general impression was 
that the new rates of duty were fixed in auch a way as to give the 
necessary preference to local manufacturers over the British, and 
that it was no longer necessary to give a further preference to 
local manufacturers. It was, therefore, surprising that in this 
instance a preference of 20 per cent. was recommended.. If this 
policy was adhered to, it would seem useless for British firms to 
continue tendering, and in the circumstances it would leave the field 
entirely open to local manufacture, eliminating healthy oom- 
petition. It would be recognised that the total load of 65 per cent, 
could not possibly be faced by British manufacturers. The letter 
further pointed out that no preference should be given to local 
over British manufactured articles, on account of duty, &c., which 
was already intended to serve that purpose. It would be glad if 
the Council would define its policy on the question in connection 
with future contracts. A second letter in similar strain was 
received from Measrs. Noyes Bros. (Sydney), Ltd. The Council. 
however, agreed to the recommendation of the Electric Lighting 
Committee, that the tender of the English Electric Co. of 
Australis, for the transformers, involving а sum of #13,7С0, be 
accepted,— /ndustrial Australian and Mining Standard, 


New Italian Companies.—There has been formed at 
Antrona Piana, province of Novara, the Società Forze Idrauliche 
Valle Antrona, with а capital of 1,000,000 lire, for the generation 
of electricity from the River Antrona, 

At Oliveto Citra has been embodied the Società Idro-elettrica 
Valsele, for the utilisation of energy generated from the River 
Inceglia, Its capital is 1,000,000 lire, 
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The Photographic Falr.— A Photographic Fair is in 
progress at the Horticultural Ha'l, Westminster, where a'l phases 
of the art are to be seen. Naturally cameras, plates and lenses 
form the greater part of the exhibition. but several electrical 
appliances are on view. There are numerous small articles shown, 
such as the Richardson dry-mounting fixing iron, which is similar 
in appearance to an electric soldering iron. This has a small 
loading. and is suitable for attaching to an ordinary lampholder. 
Then there is an electric printing box: this is for use where a 
supply of electricity is not available. It consists of a box in which 
is placed a small electric lamp supplied by a pocket battery. Prints 
upon "gasight" paper can be obtained in а very short time by 
this means. Messrs. JOHN J. GRIFFIN & Eons, LTD.. of Kemble 
Street. Kingsway, show a " Barkay " гей :сіог which. it is claimed. 
increases the actinic value of the rays from a gasfilled lamp by 
800 per cent. The reflector is of glass. silvered on the back. The 
surface of the reflector is a series of tiny depressions and con- 
vexities. so that within the main light beam (which is not visible. 
and does not photograph) are myriads of secondary light pencils 
striking st every angle. The effect gained is as though the light 
originates from an incandescent mass of some 150 aq. in.—the 
whole area of the Barkay—instead of from a small filament or arc 
alone. As а result, the outline of cast shadows is softened and 
"fuffy." Diff asing screener, which frequently absorb 70 per cent. 
of the light. may be dispensed with, or reduced to а very small size 
just sufficient to mask the direct rays from the light source. 

Messrs. NEWMAN & GUARDIA, LTD., 17-18, Rathbone Place, 
Oxford Street, W. 1, exhibit " Triumph " outfits for photographic 
work. The 5-A set shown comprises a 1,000-с.р. lamp and Mangin 
refl;otor, with a sliding resistance to vary the intensity of the 
light. This can be operated from house wiring, or an accumulator 
battery can be employed. 

Messrs, Ross, LTD., Clapham Common, S. W. 14, have on view an 
example of their kinema projector. The special lenses used in this 
machine result, it is stated, in a considerable saving of current 
while giving brighter illumination than the machines of most 
other makers. The arc is of the six-movement type, making 
adjustment a simple matter. A sp2cially-designed shutter is 
supplied withthe machine. It is the outcome of many experiments 
in connection with light transmitting power and the elimination 
of flcker. In this shutter the alternate cover and "open" 
seiments are covered with translucent gelatine; the “cover” 
segments are violet-coloured. This arrangement ensures that the 
light is never cu? off from the screen, and the usual flicker, there- 
fore, is absent. The jth.h.p. motor which is embodied in the 
machine is swung and counterbalanced, so that the tension in the 
pulley-driving belt is maintained conatant. 

Messrs, W. BUTCHER & Sons, LTD., Farringdon Avenue, E.C. 4, 
exhibit, i»ter alia, kinema projectors, and samples of the 
"Klimax parallel arc for studio work, projection, &c. 


N.A.S.E’s New Address.—The registered office of the 
National Association of Supervising Electricians is now at Room 29, 
Metropolitan Buildings, 63, Queen Victoria Street Е.С. і. Tele- 
phone, City 7381." 


New French Companies.— Under the style of Etablisse- 
ments Nioca has been formed a company at Paris (Rue Volney, 6) 
for the manufacture, sale, and purchase of electric porcelain and 
other articles of electric equipment. The cap:tal ia 1.120,000 fr. 
in 500-fr. shares, of which 1,800 are apportioned to MM. Moatti, 
as consideration for their assets. 

Le Micalas (Société Frar«iise des Isolanta pour l'Electricité) ів 
the title of a recently-formed company for the manufacture of and 
trading in electric insulators and the accessory chemical pro. 
ducts. The capital is 6,000,000 fr. in 100-fr. shares, of which 
24,000 A shares are allotted to M. Herrmann in partial payment 
for his assets. Offices, 6, Rue Volney, Paris. 

There haa been embodied at Paris (66, Avenue de la Bournnais) 
the Comptoirs d'Electricité Industrielle (Anciens Etablissements 
de la Motte-Rouge), for the working of the goodwill of an electric 
furnisher's business, The capital is 300,000 fr., of which 2,300 
100-fr. shares are allotted to MM. Motte-Rouge and De Pontaumont 
as compe 18ation fcr their assets. 

The Société Lux »mbourzeoise pour Enterprises Electriques is the 
name of & company formed at Paris, with a capital of 3,000,000 fr., 
to trade in electric material of all kinda. 


Engineering Wages and Conditions.— According to the 
Manchester Guardian, the Engineering Employers and Unions 
recently met in conference to discuss in the first place certain 
actual disputes which had arisen about overtime, manning of 
machines, and the apprentice question. These disputes led toa 
number of local stoppages in particular factories. In the second 
place the conference was exp:cted to discuss the employers’ appli- 
cation for a general reduction in wages throughout the industry. 
When the conferenoe met the employers apparently asked the 
Unions whether they would agree to recommend a general resump- 
tion of work in the factories in which stoppazes had taken place 
over these questions. To this the Unions refused to agree. The 


employers thereupon intimated that, in their view, thia created А. 


serious situation, that full powers of action had been placed in the 
hands of the Federation by the constituent associations, and that 
they would have immediately to consider their position. They 
thereupon adjourned the conference without any discussion on the 
wages question. 

The view in Trade Unioa quarters is that this means that a 
rad pie in a the wage reduction question will inevitably 

; e the principal issue, whatever the ostensible cause of th 

dispute may be, is imminent,” j 


Scottish Electricians’ Strike.—The strike of electricians 
in Scotland is now in its seventh week. No conference between 
the two parties has been held. The employers throughout 
Scotland, atates the secretary of the Electrical Contractors’ Associa- 
tion of Scotland, have recently been advertising for men at the 
new rate of 2s. per hour, and there has been a considerable number 
of responses, Some firms are already fully staffed. There is no 
doubt that a very considerable number of those who have applied 
are not members of the Electrical Trades Union. but, on the other 
hand, it seems clear that members of the Union are also seeking 
employment at the new rate. Practically the whole of the 
employ¢s of one large firm returned to work on April 15th, and it 
is reported that the emp! oxẽs of another firm returned on April 12th, 
both at the new rate. 

Mr. Higgins, the district organiser of the E.T.U., points out in 


connection with this statement that, so far as the members of the 


Union are concerned, it is not true. He admitted it might be true 
that some employers were able to engage men, but those were non- 
Unionists, What the employers desired most was competent 
electricans, and Mr. Higgins said he doubted whether those men 
were competent workers. So far as Glasgow was concerned, he 
said no firm had succeeded in securing a full staff. 


Social Events. — At the invitation of the Mayor of 
Leigh (Mr. Geo. Holden), Callender's " Anchor" Works Musical 
Society recently gave two performances of Gilbert and Sullivan's 
opera, "The Pirates of Penzance,” in the Leigh Hippodrome, in 
aid of the local infirmary. This laudable effort resulted in the 
Mayor, on behalf of the Infirmary Board, receiving а cheque for 
£302, representing the gross proceeds of the evening's entertain- 
ment. The whole of the expenses (£110) were defrayed by private 
Subscriptions, thus avoiding the heavy entertainment-tax. In 
acknowledging the cheque, the Mayor highly complimented the 
" Anchor " Works Musical Society on their excellent performances. 
The interest in the event was enhanced by the fact that, with the 
Society's double set of principals, two ‘‘ houses were run during 
the evening to crowded audiences. Mr. Alec Hill (conductor), Mr. 
Jos. Hull, A.B.0.0. (accompanist), Mr. W. T. Thornley (stage 
manager), and Miss Casstles (who was responsible for the costumes), 
togther with the principals and chorus, were the recipients of well- 
merited congratulations. The arrangements were carried out by а 
Town Committee, with the Mayor as chairman, Messrs. J. A. 
Smith and W. Hulme Jones (hon. secretaries), and Mr. W. Higen- 
bottom (hon. treasurer). _ | 

The staff of the Midland Electric Manufacturing Co., Ltd., have 
formed a Staff Social Clab, and held their firat dinner and musical 
evening at the White Horee Hotel, Birmingham, on April 14th. 
Over 40 members were present; Mr. W. L. Barber (managing 
director) presided. is 

The annual dinner of the Willesden District Council Electricity 
Department was held at the Social Club Room, Salusbury Road, 
Kilburn, on Saturday, 9th inst. Councillor W. A. Hill, the chair- 
man of the Electricity Committee, who presided, was supported by 
Mr. A. W. Blake, and members of the Electricity Committee and 
other friends, including Messrs. W. Wyld, borough electrical 


engineer of Hampstead, Н. Howard, and R. Hughman. The party 


numbered approximately 80. Unique table decorations were 
devised by members of the staff. The toasts included The Elec- 
tricity Committee," The Officers of the Council" and The 
Visitors.“ In responding to the toast of The Electricity Depart- 
ment," Mr. Blake gave a brief »'sumv of the work of the department 
during the past year. Twenty-one miles of new cable had been 
laid, 473 new consumers had been added, and the electric vehicle 
department had completed ita first full year of working. Of the 14 
electric vehicles which were operating on house refuse collection 
in the district, one had ran without any loss of time whatever 
throughout the 12 months, one lost } hour, one lost 1 hour, one 
2 hours. and one 2} hours, and takiog the whole 14 vehicles, the 
whole time lost was only 994 vehicle hours, which represented 
only 3 per cent. of the whole working time. He instanced this 
ав a record which would be hard to approach by any other form of 
road transport. The plant at the Acton Lane Garage was also 
being used for charging industrial trucks and other electric 
vehio‘es, and the increasing use of these in the factories of the 
districts showed that the great advantages of these trucks in the 
handling of goods were being more and more realised by manu- 
facturers. A much-enjoyed musical programme was contributed 
by various members of the staff. 

The concluding social evening of the Ediswan (Bristol) Staff 
was held at the company's showrooms on the 6th inst. A varied 
programme was given by members of the staff and their friends. 


E.D.A. Activitles.— The Electrical Development Associa- 
tion, Hampden House, 81, Kingsway, W.C. 2, has recently published 
two interesting articles upon Switzerland. One (E.D.A. 152), 
deals with electrical enterprise in that country, and the other 
(E.D.A. 155), is an abstract of a lecture delivered by Herr Paul 
Beuttner to a Society of Engineers in Switzerland. This deals 
with electric heating by " heat accumulation " methods using high 
load-factor appliances, | 


Salaries in Electricity Works.—We regret t» learn from 
the minutes of the Hammersmith Borough Council for April 20th 
that the Salaries and Wages Committee (No. 2) has recommended 
the withdra wal of the Council from the various Joint Industrial 
Councils and Boa-ds representing employers and employés, and 
proposes instead to hold conferences with representatives of the 
Council's staff and employs, ; 
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Lead.—In their report, dated April 16th, MSS RS. 
JAMES FORSTER & Co. state :— The market for lead, as for other 
metals, has been remarkably steady, notwithstanding the gravity of 
the labour difficulties, but the position is very artificial, and the 
steadiness is certainly not due to trade demand, which has been of 
а most meagre description. Not only is the consumption of lead for 
building trades much less than it was, but the electrical cable trade 
has fallen off considerably during the last month or во." 


Undergrennding of German Overhead Wires.—It is 
expected that the long-distance ‘cable connections between Berlin 
and Rhineland will be completed in the next few months. In 
connection with this work it is stated that as soon as the financial 
situation will permit, the German telegraph authorities propose to 
substitute cables for the most important Press and telegraph wires. 
In order that all technical experienoe may be utilised in the con- 
struction of cables, and also secure the greatest possible economy 
and efficiency by simplification, it is intended to form & company 
under the title of the Deutache Fernkabel G.m.b.H., of Berlin, 
with the co-operation of the State and the firms to be entrusted 
with the manufacture. Hitherto only the Siemens & Halske Co. 
has supplied long-distance telephone cables to the telegraph 
authorities, The Felten & Guilleaume Co. and the A.E.G. will 


now participate in the new company, which will also embody other 
cable makers later on. 


Italian Electrical Preparations.—In the course of the 
report for 1920 of the Società Anonima Italiana Gio. Ansaldo e 
Oia., the directors state that the company's programme covers a 
series of manufactures in mechanical and electrical engineering 
and shipbuilding, complemented by the production of special 
qualities of eleotrio steel. Dealing with the transposition from 
war to peace work, the report mentioned that the Sampierdarena 
works is producing turbines, marine boilers, and locomotives. 
The artillery works of Vittoria had been transformed into а great 
works for the construction of three-phase machinery and eleotric 
locomotives, while the old electrical workshops remained intact 
for the building of oontinuous-current machines. The great 
railway transformation which the country was preparing for the 
Substitution of electric for steam locomotion and the necessity for 
the carrying out of new hydro-electric works would feed these 
establishments with work. The electric steel plant at the Aosta 
works and the sheet-rolling mill were now in full operation, and 


one of the two electric blast furnaces would soon be able to start 
production. 


Belgian Cabie Works.—The report of the Société Belge 
pour la Fabrication des Cables et Fils Electriques states that the 
results obtained in 1920 show that the company was not affected 
by the crisis which in the second half of the year succeeded the 
period of prosperity in 1919. During the year a copper-drawing 
mill was added to the cable department, permitting of a con- 
siderable increase in the production of insulated wires and cables, 
and a reduction in the prime costs. As it bad been impossible to 
recover many of the machines requisitioned in this department by 
the Germans, the directors had obtained substitutes for some of 
them. The department for insulating tubes had been extended as 
a result of the recovery of all the machines which had been seized,. 
especially the cold rolling mill,ahears, £c., which were again placed 
in service during the year, together with others constructed for the 
company. The net profits earned in 1920 amounted to 1,218,000 fr., 
and a dividend at the rate of 45°62 fr. per share had been declared. 


N.F.E.A. Dinner.—At the annual dinner of the Bradford 
branch of the National Federated Electrical Association recently, 
when the President of the Association (Mr. Peroy Collinson, of 
Bradford), and the general secretary (Mr. L. G. Tate) were present, 
and at which Mr. A. Smith presided, Mr. Douthwaite, of the 
Electrical Factors, responding to the toast of " The Guests 
(ꝓroposed by Mr. Harry Moss), suggested the establishment of an 
Electrical Club in the city, open to all engaged in any branch of 
the electrical industry. In proposing “ Зиосевв to the Bradford 
Corporation Eleotrioity Department, Mr. Collinson congratulated 
Bradford upon the harmonious relationships between the municipal 
undertaking and the electrical traders. Mr. C. E. Allsop, of the 
Department, responded. “ The Contractors’ Association,” was pro- 
posed by Mr. J. Dyson, and replied to by Mr. Tate. 


The E.P.E.A. and the Strike.—On April 14th the 
E.P.E.A. issued to the Press the following announcement aa to its 
position and intentions :— Е | 

In connection with the present crisis the Electrical Power 
Engineers’ Association desires it to be made clear that it does not 
propose to withdraw ita members. After a conference with the 
London District Committee of the Electrical Trades Union it has 
decided to issue the following instructions to its members :— 

1. That members of the E. F. E. A. employed on railway or tram- 
way syatems will carry out their normal duties only, and not do 
the work of any employé on strike nor supervise or instruct any 
volunteer labour that is introduced. = | 

2. That, in respect of the electricity supply stations the 
members of the E.P.E.A. will maintain, supply and use every 
endeavour to prevent this industry being involved in the present 
dispute Before any action is taken which is likely to affect the 
electricity supply industry, a conference of the Unions concerned 
is to be called. 


To Confer with the Chancellor. — On Thursday the 
Chancellor of the Exchequer war to meet representatives of the 
Federation of British Industries and the Association of Chambers 
of Commeroe in order to discuss the valuation of stocks and other 
questions arising out of the termination of E.P.D. 


The Trade of Siam.—The Department of Overseas 
Trade has issued a report (Н.М. Stationery Office, 18. 3d.) on the 
commercial situation in Siam at the close of 1920. It has been 
prepared by Mr. T. H. Lyle, C.M.G., H.M. Conaul-General at 
Bangkok. The eituation of the import and export trade is 
reviewed, a8 are such matters as shipping. railways, aviation, and 
company developments. Importations of iron, steel, and machinery, 
which oeased entirely during the war, show encouraging signs of 
restoration. 

In " metals of all kinds in the rough," there is а steady increase 
in the United Kingdom direct import. while Japan shows & marked 
movement in the reverse direction. The United Kingdom share in 
machine tools increased from a merely nominal sum to 
ticals 49,200 (£4,360), but failed to overtake the United States 
at ticala 73,728 (£6,536). For the year ended March, 1914, the 
United Kingdom providec 52,620 ticals' worth (£4,047) of machine 
tools out of a total import of ticals 59,918 (£4,609). In machine 
belting there was & general decline, though the United Kingdom atill 
retained four-fifths of this business at ticals 247,588 (£21,949). 
Other branches of metal manufactures in which the United 
Kingdom proportion showed satisfactory increases were bars snd 
sections, sheets and plates, galvanised sheets (from nil to 
ticala 440,363, or £39,039), wire and manufactures thereof, screws 
and rivets, cutlery and tools, and railroad material. In most 
of the items herein enumerated, corresponding decreases occurred 
in the shares of Japan and the United States, save that Japan, with 
142,285 kg. valued at ticals 210,216 (£18 639) doubled her quantity 
of enamelled goods as compared with the previous year, and the 
United States partook of the general increase in sheets and plates, 
screws and rivets, railroad material, and cutlery and tools. 

There is a satisfactory increase to ticals 264,295 (£23,430) in 


‘the United Kingdom share of electrical goods and apparatus, 


apparently at the expense of Holland and Japan. In this branch, 
Sweden is this year amongst the prominent suppliers, with a total 
of ticals 266,291 (£23,607), due to the purchase in that country of 
a new turbine plant by a public utility company in Bangkok 
which is responsible for much of the electric lighting anditramway 
power of the port. The United States, with £41,175, is responsible 
for one-third of the total imports of electrical goods, an increase 
in value on last year's figures, though the actual quantity of goods 
supplied is reduced by 55,000 kg. 

be The reduction of telegraph rates between Siam and India and 
Burma commenced to take effect on August lat, 1920. Previously 
the rate had been 75 cents per word to India and 65 cents 
to Burma. Henceforth the charge is to be 45 cents in the 
case of either India or Burma, The Siamese Ministry of Marine 
proposes to establish. by way of experiment, a wireless instal- 
lation on the outer Red Lightship at the bar at the mouth of 
the Menam river to enable incoming ships to communicate with 
Bangkok, in conjunction with the naval wireless station. An 
attempt is also to be made to introduce night signalling from the 


same lightahip to show ships entering or leaving what depth of 
water there is on the bar. 


The Trade of Finland.—A report has been issued by the 
Department of Overseas Trade on the economic, financial, and 
industrial conditions of Finland. The pulp, timber, textile and 
other industries are reviewed. The total production of the engi- 
neering works in 1919 is put down at 236,349,600 Finnish marks ; 
lighting and power transmission, 52,293,100 ditto; tools, 1,030,000 
ditto. During 1920 Finnish industries did very well on the whole. 
The metal industry suffered much from the lack and high cost of 
raw materials, increased wages, and high price and scarcity of coal. 
Among other matters it is mentioned that a large water-power 
station is being built at (ва, about 70 km. east of Bjorneberg. 
About 7,0(0 h. p. will be transmitted to the industrial establish- 
ments at Bjorneberg. The power station, which is being built by 
the Bjorneberg Power Co., with a capital of 2,000,000 Finnish 
marks, is expected to be ready in April, 1921. In the railway con- 
struction programme for 1921 there is a sum Of 350,000 Finnish 
marks assigned for planning the complete electrification of the 
railways in Finland. The importa for the first nine months of 
1920 included :—Electrical machinery, 773,842 kg., 15,470,680 
Finnish marks; insulated wire, cables, &c., 370,042 kg., 6,447,377 
marks; electric glow lamps. 75,888 kg., 6,588,754 marke ; steam 
engines, 168,931 kg., 1.505,640 marks; water turbines, 53.081 kg., 
406,233 marks. The machinery, turbines, and appliances imported 
were received chiefly from Germany (78,793.021 Finnish marks), and 
from Sweden (53,245,352 Finnish marks) ; Denmark came next with 
6,820,154 Finnish marks. Metala and metal-work entered chiefly 
from Germany, Sweden, Great Britain, U.S.A., and Denmark. 


Reduction in S. African Railway Rates.—The South 
African Railways and Harbours Administration announces that, 
with effect from Monday, April 11th, a reduction of 1s. per 2,000 lb. 
has been made in the net railway rates to Union ports and Delagos 
Bay on export coal shipped beyond South or South-West Africa, 


and coal used for bunkering ships carrying a full cargo of export 
coal beyond South or South-West Africa. 


Wages in the Robber Industry.— FLAT RATE Cor 
PREFERRED. — Employers in the india-rubber manufacturing 
industry have proposed a decrease of payments by 10 per cent. all 
round. To discuss the question a conference between the Manu; 
facturers' Association and tne Amalgamated Society of India- rubber 
Cable and Asbestos Workers was held in Mauchester. The . 
representatives pointed out that if a reduction was inevitable 1 
should be of a uniform sum of money which all could afford. А 


fortnights postponement was agreed to. — Manchester Daily 
Dispatch, April 12th, 
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Platinum Production in British Columbla.— The pro- 
duction of platinum, it is believed, will soon be greatly increased in 
British Columbia, investigations conducted during a number of 
years having disclosed the fact that the Fraser River and adjacent 
territory constitute one of the principal platinum deposits of the 
world. A plant is being erected, and it is expected reduction work 
will ‘commence in the spring. It is believed that for 250 miles 
along the Fraser River and 150 miles on tributary streams 75 per 
cent. of the black sand deposits can be dredged, and concentrates 
to the extent of 8 to 40 lb. per cb. yard of earth obtained.— 
Reuter’s Trade Service (Victoria, B. C.). 


Nenhausen Aluminlum Industry. The report of the 
directors of the Aluminium Industrie A. G., of Neuhausen, refers to 
the obstacles experienced in obtaining raw materials in 1920. 
Although relief hud been perceptible for so memonths past, the 
difficulties continued in consequence of economic measures in 
surrounding countries. The works in German Austria had again 
been set in operation. During the final months of 1920 the effects 
of the general business crisis were also felt by the company. A 
severe decline in prices had been produced through the stagnation 
in sales and the pressing offers made specially by the new works 
which were established during the war, and the price fall had not yet 
come to a standstill. Coming to consider the company’s interesta 


.in France, the report states that the directors had succeeded in 


securing the removal of the sequestration of the works and in 
recovering the management, with the oo-operation of French 
friends. An order had also been obtained for the removal of the 
wartime requisition of the works installations and of indi- 
vidual mines, and the directors hoped to secure the execution of 
this decision at an early date. Including the balance forward, the 
accounts show net profits of 7,629,000 fr., as compared with 
8,821,000 fr. in 1919, and it is proposed to pay & dividend at the 
rate of 16 per oent. on share capital of 42,000,000 fr., as against 
18 per cent. on the same amount of capital in 1919 and 20 per cent. 
in each of the four preceding years. | 


The Russian Electrical ladustry.—The official Soviet 
gazette, Pravda, of Moscow, publishes some interesting figures 
regarding the electrotechnical industries in Russia. According 
to this journal, the Erikson works turned out 10,000 pieces of 
telegraph apparatus in 1916 ; at present it is turning out only 250. 
The Russian Siemens-Schuckert works formerly supplied machinery 
to the extent lof 24,000 kW a year; at present it is scarcely 
6,000 kW. The cable works formerly used about 250,000 Russian 
poods of copper per year; the present use is only about 26,000 роойв, 
The Russian branch of Siemens & Halske formerly supplied 7,500 
Morse instruments per year, while to-day the production has 
decreased to only 150 instruments. Measuring apparatus, radio- 
telegraphic apparatus and similar articles are not manufactured at 
all. The Soviet authorities are making great efforts to obtain the 
necessary workmen for the electrotechnical industriea, for the 
telephone, as well as the telegraph, service is in а most deplorable 
condition. It is stated that the want of men is chiefly responsible 
for the conditions prevailing in the electrotechnical industries. 
In former times more than 30,000 hands were employed in these 
industries ; to-day there are soarcely 6,000. Formerly nearly 70 
per cent. of the workmen were skilled labourers ; at present hardly 
10 per cent. are skilled. The paper adds that in the dietrict of 
Peterhof, where the large Putilow works are situated, the whole 
telegraph and telephone service is entirely out of order, and no 
communication is possible. On account of lack of material and skilled 
workmen no repair work can be undertaken.— Electrical "World. 


New York Eiectrical Show.—The New York Electrical 
Exposition will be held during the 10 days beginning September 
28th. Asin former years the show will display electrical equip- 
ment for the home, motor-driven machinery for industrial pur- 
poses, electrically-operated  material-handling machinery and 
electric vehicles.— Reuter's Trade Service. 


Lamp-bulb Makers’ Propaganda.—Over 600 members of 
Parliament each recently received a mysterious little package 
which looked as though it might contain a balated Easter egg ; in 
reality, each case contained a perfectly good electric lamp bulb 
ma le in England [not a complete lamp, but only the globe of 
fine glass], and they had been sent by the British Chemical Ware 

ufacturers’ Association by way of proof that English manu- 
facturers and workmen were capable of producing that delicate glass 
work. The plea was for protection from the dumping of foreign 
bulbs at low prices made possible by the difference in money 
values in England and on the Continent. This country 
uses up 1,000,600 electric lamps a week," said Mr. T. Lester Swain, 
the Secretary of the Association, to an Evening News representa- 
tive. “Our factories, of which eight are still struggling on 
against the foreign competitor, can turn out, of oourse, not only 
the glass bulb, bat the complete lamp. All the Government pro- 
poses to do is to put a 333 per cent. duty on imported bulbe and 
lamps; but that, which is a provision of the Key Industries Bill, 
is not enough. If the English industry, which could give much 
more employment, is to be saved, we want prohibition of the foreign 
article, for а time at any rate, and now the manufacturers mean to 
take every means of reminding members of Parliament of what they 
regard as the Government's duty to an infant British industry." 


For Sale,—Todmorden Corporation Electricity Depart- 
ment wants offers for aurplus generating plant, including two 
Belliss & Morcom compound engines, generators, two Lancashire 
boilers, superheaters, shovel stokers, piping, &c. Winchester Corpora- 
tion Electricity Department has for disposal one 225-kW d. c. Belliss- 
Mather & Platt generating set. See our advertisement pages to-day. 


The Swedish Jongner Accumulator.— The report of the 
Svenska Ackumulator A. B. Jungner states that an increased turn- 
over took place in 1920, notwithstanding the long strike at the 
beginning of the year. New markets for Nife accumulators had 
been found, among others, in connection with ship installations and 
wireless telegraphy, and the batteries were being increasingly used 
for electric transport arrangements, and train lighting, for which 
large orders were received, The company's English subsidiary had 
aleo worked successfully. Among others, contracta had been con- 
cluded for large annual deliveries of batteries for mining lamps. 
The Norwegian subsidiary had obtained orders for train lighting 
batteries for the Norwegian State Railways. The accounts show 
net profits and balance forward, amounting to 841,000 kr., and it 
is proposed to pay a dividend of 16 per oent. on the preference 
shares, and 8 per cent. on the ordinary shares, this result comparing 
with 18 per cent. and 10 per cent. respectively in 1919. 


Census of Production Postponed.— In view of the urgent 
need for economy, the Government has decided not to proceed 
with the Census of Production, of which notice was given in the 
Order of the Board of Trade dated December 22nd, 1919. A 
census in 1923 in respect of the production during 1922 is in 
contemplation, and should this be decided upon, &n Order under 
the Census of Production Acts will be laid before Parliament 
in the course of the current year.—Bvard of Trade Journal. 


Inquiry.—À correspondent asks for the name and 
коа of the manufacturers of “ Litho Premier" non-shock 
switches. 


LIGHTING AND POWER NOTES 


Barnsley.—PRoPoseD Mains ExTENSIONR.—The Elec- 
tricity Committee has recommended the Corporation to seek 
sanction to a loan of £22,000 to defray the cost of mains 
extensions in the Huddersfield Road district. 


Belfast.—Procress OF ExTENSTONS.—At a meeting of 


: the City Council, the Electricity Committee was criticised for 


accepting a tender, in oonneotion with the new power station 
buildings, which was considerably in excess of other tenders. 
The chairman of the Committee explained that the action was 
taken on grounds of expediency and urgency, and the minutes 
were adopted. It was also stated that a 6,000-kW generator had 
been installed, and only half the necessary boiler power had been 
provided, It was explained that the installation of a 12,000-kW 
generator was being expedited, and that the course taken with 
regard to temporary boiler power was the most economical, 


Blackburn.—PRoPposED EXTENSION oF SuPPLY.—The 
Rural District Council has passed a resolution supporting the 
request of prospective users of electricity in its area. The Corpora- 
tion proposes to obtain powers to extend its cable to various parts 
of the rural district to meet the demand. 


Carilsle.— LOoANS.— The Town Council has received 
sanction to a loan of £5,300 for electric lighting work in con- 
nection with the housing scheme, and a loan of £9,705 for awitch- 
gear, water circulating system, &c., has been applied for. It is 
proposed to install temporarily a 3,000-kW turbo-alternator at an 


estimated cost of £40,000, pending extensions of the works on a 


new site. 


Carmarthen. INcREASED CHARGES APPROVED.—The 
Carmarthen Electric Light Co., having applied to the Town Council 
for higher public lighting rates, а sub-committee was appointed to 
inspect the company's accounts. This committee reported to the 
Council on April 12th that it hai compared the average cost of 
production for the three years 1912-14 with the cost for the three 
years 1918-20, and found there was an increase of about 70 per 
cent. It therefore recommended the Council to grant the company 
an increase of 70 per cent. over the original contract ; the recom- 
mendation was adopted, 


Chester. —IMPORTANT ScHEME.—Mr. S. E. Britton, the 
electrical engineer of the Chester Corporation, has prepared a 
report on the scheme for the utilisation of Н.М. Factory at Queens- 
ferry for the supply of electricity. The full rated capacity of the 
apparatus installed at Chester is 2,170 kW, which, with one set in 
reserve, is capable of meeting a demand of 1,890 kW, provided that 
the batteries are maintained in a condition which will produce 
their rated capacity. At present there are additional demands 
waiting for a supply amounting to 400 kW. There are three 
methods of providing additional capacity :—(1) To complete 
negotiations with the War Office for a supply from H.M. Factory 
at Queensferry, where there is installed plant capable of generating 
5.500 kW ; (2) to obtain temporary oil-driven plant and install it at 
different parts of the city whero the demand for electricity is 
greatest ; (3) to install additional plant at the New Crane Street 
works. The Chester Electricity Committee has recommended the 
City Council :—(1) To authorise the Committee to effect an agree- 
ment with the War Department for а supply of electricity in bulk 
from the factory ; (2) that application be made to the Electricity 
Commisaioners and the Ministry of Transport for the latter to 
install transformers at the factory, and to erect a transmission line 
from the factory to the New Crane Street Works at an estimated 
cost of £21,800; (3) that application be made to the Electricity 
Commissioners for sanction to borrow £24,500 for providing con- 
verting plant, sub-stations, and underground cables for the distri- 
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bution of electricity in Chester; (4) that the Committee be 
authorised to (a) arrange terms and conditions with the Commis- 
sioners and the Ministry of Transport with regard to the prov:sion 
and maintenance of the transformers and transmission line, and (^) 
to enter into contracts for purchasing the converting plant and 
cables, and for the erection of sub.stations and works. Another 
reoommendation is to the effect that, in the event of the Ministry 
of Transport being unable to install the transformers and the trans- 
mission lines, application be made to borrow £21,800 for that 
purpose, and the Committee be authorised to enter into the neces- 
sary contracts. 


Continental.—F RANCE.—A far-reaching scheme, destined 
to effeot 20 Départementa, including that of the Seine, and as a con- 
sequence, Paris itself, is that associated with the recent visit of the 
President of the Republic, accompanied by the Minister of Public 
Works, to the site of the projected barrage on the Rhone at Génissiat, 
for a 200,000-h.p. electrical installation. Soundings are taking 
place to ascertain if the aubsoil possesses the necessary strength, &c., 
to bear the projected massive 120-metre high dam wall. Should 
the result be unsatisfactory, recourse will be had to another site, 
near Malpertius, where the outflow from Lake Leman passes. 

The Société Force et Lumiére des Pyrénées has been granted а 
concession for the distribution of electricity in 17 communes of 
the Upper Pyrénées. | 

Financial difficulties and the bad faith of Germany in the 
matter of reparation payments notwithstanding, the French 
Chamber, by a recent law, is doing its best to meet a pressing 
situation by authorising the erection by State departments of a 
high-pressure system of electricity supply in the devastated depart- 
ments in the North and East of France, The law is applicable to 
the whole of Franoe, but, for urgent reasons, its principles are to 
be first applied in the regions ravaged by the German invasion. 
Generating stations are to be set up at the most favourable apots— 
waterfa!ls, mines, ironworks, &c. ; further, it is intended that all 
these stations shall be linked with one another, and with the 
various distribution oentres, and that these works shall be carried 
out by the State or by private individuals, under the control of the 
State. The general scheme provides fora reduction of the number 
of generating stations, and an increaseof their productivity. Each 
working company or group of conceseionnaires will have to carry 
out the general plans on lines laid down by the Government, 
which will advanoe a part ofthe outlay whether for the repair of 
partly destroyed or newly erected atations and systems. The State 
undertakes to complete the new station of Hirson, partly built by 
the Germans. The transmission lines will run from Lille to Paris, 
and from near St. Dizier to COhamb'ey in Lorraine, having a total 
length of about 1,500 km. 


Ealing.—DisposaL or STREET Lamps.—The Town 
Council offers 22 arc lamp standards now in Uxbridge Road to any 
firm that will remove them and reinstate the pavement free of 
charge. The Council has also decided, with a view to economy, 
that street lamps shall not be lighted in Ealing, except in the main 
roads, during the summer months. About £650 will be saved.— 
The Times. 


Edinbargh.— House Licutinc.—The Housing Com- 
mittee of the Corporation has decided to adopt electricity as the 
illuminant in the houses in course of erection at Willowbrae. 

According to a statement made at a meeting of the electorate by 
the Convener of the Electricity Committee, the new electricity 
undertaking is expected to сові about E 1,750,000. 

Objection has been made to the supply of electricity for 
lighting and gas for cooking for the houses being erected 
by the Corporation, on the ground of the cost of installing 
both services. It has been found impracticable to light low- 
ceiling houses with gas. The question of the double service has 
arisen all over the country. Under the statutes, neither the gas 
not the electricity department is under obligation to lay mains, 
and this is being pointed out to the Ministry of Health. 


Glasgow.— NEW  SUB-STATIONS.—Àt a meeting of a 
special Sub-Committee of the Electricity Committee the manager 
reported that the property in Elliott Street for a sub station 
could be acquired for £12,000, and that the estimated cost of 
erecting a new sub-station on the giound in Lance field Street waa 
£21,500, that the additional cost of laving cables to the site would 
be £5,000, and that, after making allowance for the cost of alter- 
ations and improvements on the property in Elliott Street, trere 
would be a saving of £7,000. The special Sub Committee, after 
carefully considering the proposed purchase, agreed to recommend 
that an offer of £12,000 b3 made for the property. 


Hove.— Loan.—The Electricity Commissioners having 
intimated that they are prepared to approve a loan of 27.600 for 
the provision of h p. mains between the North Road sub-atation of 
the Brighton Corporation and the Hove station in Dav'gdor, 
formal sanction is being sought to the borrowing of this amount, 


Indla.— RESISTANCE TO RESERVOIR NoHEME.—In con- 
nection with the new Tata hydro-electric cheme near Poona, 
which includes the const: uction of a great reservoir for the supply 
of water power, thee bas been a strong movement of protest on 
the part of the inhabitants of the area which is to be submerged, 
and who will thus have to remove from their village: and farms. 
They are now offering paseive resistance to the progress of the 
operations by lying on the grouni where the labourers are working, 
with the result that constructional work has practically been 
brought to a standstill — /'euter (Bombay). 


Liverpool, — Есохомт Measures.—On April 15th 
severe restrictions upon the use of electricity were put into force. 
Its use in kinemas and other places of amusement is confined to 
the hours from 6.30 to 10.30 p.m. Electricity for power purposes 
must only be used from 10 a.m. to 4 p. m., and from 10 p.m. to 
6am, The tramway services are only run from 7 to 10 a.m, from 
noon to 2 p.m., and from 1 to 11 p.m. 


London.— Sr. MARYLEsONE.—The Electric Supply Com- 
mittee has decided to postpone the propo:ed transfer of the eastern 
district sub-station from Rathbone Place to a posit'on nearer the 
centre of the load. Protective devices for two e. h. p. ca^les are to 
be installed at the existing sub-station at a cost of £81, 


Laddendenfoot,— Ноове Ілантгха. —Тће District Council 
has considered terms proposed by the Sowerby Bridge District 
Counoil for a supply of gas for houses of the Warley Wood scheme, 
and as a result has decided that an estimate of the cost of elec. 
tricity in place of gas be prepared. It was resolved also that when 
the Housing Commission approved the substitution of eleotricity 
for gas, application should be made to the Yorkshire Electric 
Power Co. to supply electricity for light and power at £3 per 
house, plus 2d. per unit, for the 20 houses on the site until the 
Electrical Distribution of Yorkshire, Ltd., could supply on general 
supply terms. The Council decided to support the application of 
the Electrical Distribution of Yorkshire, Ltd., for ап order to 
supply the Luddendenfoot area. 


Midiands.— ELECTRICITY SUPPLY.—At a meeting at 
Birmingham on April 14th of the Standing Committee of the Dis- 
trict Joint Industrial Council for the Electricity Supply Industry, 
representative of the employers and employós of various under- 
takings throvghout Warwickshire, Staffordehire, Woroestershire, 
and Shropshire, it was made quite clear that the constituent 
parties would be called together before the electricity undertakings 
in the area would be affected by the action of the Triple Alliance. 
Morning Post. 


Monaghan.— ELECTRIC LIGHT SCHEME ABANDONED.— 
At the recent monthly meeting of the Urban D-strict Oouncil 
various estimates of the cost of the prop sed electrio lighting 
scheme were considered. It was stated that the expenditure 
would involve the imposition of a rate of 10d. in the &, and it was 
decided, therefore, to take no further action in the matter. 


Newark.— Opposition TO ScH&ME.—Arising out of the 
Corporation's proposal to proceed with an electricity scheme at an 
eatimated cost of £200,000, а number of firms, which hold that the 
present is ап inopportune time for any avoidable expenditure, 
have intimated their refusal to take supplies on the terms quoted. 


New Zealand.— LAKE ConERIDGE.— Referring to the 
diversion of the Harper River to augment the volume of water in 
Lake Coleridge, the Minister for Public Works recently stated in 
Christchurch that the work was being pushed on with all baste. 
The present intake at Lake Coleridge took in 110 cb. ft. per second, 
which was too heavy a drain on the resources of the lake in its 
present etate. It was expected that the Harper diversion would be 
so far completed within a month as to allow the water to enter 
the lake, The extra volume of water thus obtained would be 
sufficient to deal with all immediate requirements made by the 
electrical system, and would also be instrumental in bringing the 
lake back to its original level. There would be sufficient water 
to meet the demand to be made in connection with the installatioa 
of the new plant, through which another 4,000 h.p. would be ready 
tosupply to consumers by June. With a regular supply of water 
by the diveraion, said the Minister, he was assured by the engineers 
that no further diversions would be necessary even when the 
system was developed to its ultimate capacity of 40,000 h.p.— 
Auckland Weekly News. 


Rochester.—G RANT TO Company.—The Town Council 
has docided to pay the sum of £400 to the Kent Electric Power 
Co. in respect of ita contract for installing electric lighting in 
High Street. The contract price was £570, but owing to the war 


the actual cost was £1,223, and the £400 granted is in respect of 
the loes of £653 on the work. | 


Rotherham.— OPPOSITION TO OrDER.—At a meeting of 
the Electricity Committee, the Town Clerk reported that the Elec- 
trical Distribution of Yorkshire, Ltd., had made application to the 
Electricity Commission under the Electricity (Supply) Acts, 1882 to 
1919, for a special order empowering it to supply electricity in, 
amonget other areas, the Rotherham and Wortley Rural Districts. 
The Committee recommended that the Town Clerk be instructed to 


take the necessary stepa to oppose, on behalf of the Corporation, 
the app'ication made for this order. 


Rancora.—Prockees ок New SrATION.—The Mersey 
Po xer Co. has made substantial progress with its new power station 
at Percival Lane, Runcorn, ani it is expected tha’ the energy will 
be available in Auguat next. It is further hoped that the trans- 
mission cablxs to Ellesmere Port will be completed, and power 
supplied there in June. The higher oosts involved by the psst 
delays and the large extensions rejuirel to meet the growing 
demands will,it is stated, necessitate the raising of more capital 
by the company in the near future. 


Sonth Molton, — P ROPO3ED WaATER-POWER PI. N T.— The 
Town Cou cil, on April 12th, dis aussed the possibility of utilis ng 
water-power for generating electricity, Mr. Stewart, ele.trical 
engineer, of Barnstap'e, said that the water at the Collar Factory 
would be sufficient for the greater part of the year, if it were used 


only for lighting the town; it would not be sufficient for the town 
and the factory. 
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Strettord.—CosT or ExTENSIONS.—A* a meeting of the 
Electricity Committee, the clerk and consulting engineer reported 
upon an interview with the Electricity Commissioners relative to 
the Council's application for sanction to electrical extensions. 
Consequent upon the modifications which had bean made in the 
estimated expenditure on new works, the approximate cost of the 
proposed extensions had been reduced to £157,000, details of which 
were explained by the consulting engineer. 


Sunderlaud.— LoAx.— The Town Council is applying to 
the Electricity Commissioners for sanction to borrow £20,000 for 
miins work. It is intended to expend at present 4 15.928 on a low- 
pressure network. 


Uruguay.—WATER Power.—The idea of utilising the 
Salto Grande waterfall for the generation of electrical power has 
bæn revived recently. It is estimated by technical experts that 
the power obtainable from this source would benefit more than 
ha'f of the Republic.—Reriew of the River Plate. 


Winchester.— Loans.—The Town Council has applied for 
the following loans: — Feeder and distribution cables, £3,500 ; 450 kW 
turbo-generating set, £11,000; ‘‘ Olipel" remote control gear and 
switches for street lighting, $1,200; mains and services, £3,000 ; 
meters, £2,500. 


Woodstock. NRW Works.—The Electric Light Co. 
has commenced the establishment of works at Hoggrove Hill, and 
it is hoped to have a supply of electricity available by October. 


Worthing.— Report Reyuirep.—The Electricity Com- 
mittee has asked the electrical engineer to report the capacity 
of, and the probable additional demands upon, the generating 
plant at the electricity works, and the desirability of installing 
new plant to meet the requirements of the undertaking in the 
future, 


Wrexham.— COLLIERY PLANT DksTROYED.— Damage 
estimated at £30,000 was caused by fire on the 18th inst. at 
Plas Power Colliery, near Wrexham, one of the largest in the 
North Wales ooalfislds. The outbreak occurred in the power 
station, and the whole building and its contents were destroyed. 
This power station feeds two other collieries, and it will be 
several months b»fore the three collieries oan be got ready for 
work azain. The outbreak is said to have been caused by a work- 
man dropping a lighted match into the well of the fiy-wheel.— 
The Times. 


TRAMWAY AND RAILWAY NOTES. 


Carllsle.— PROPOSED PosTPONEMENT OF TRACK REMOVAL. 
—Ata meeting of the Highways Committee it was reported that 
the Carlisle E'ectrio Tramways Co. had written suggesting the 
postponement of the removal of the double track over Eden Bridge 
from its present position to the centre of the roadway, owing to 
the excessive cost of labour and materials, and in view of the 
coming decline. The Committee resolved that a reply should be 
sent requesting the company to commence the work not later than 
June next, on the assumption that it will be completed within 
three months from the date of commencement. 


Continental.— ITALy.— The Italian Government has 
p3rfected plans for the electrification of 4,000 miles of the State 
Rail ways and certain of the privately-owned systems. The project 
will involve the outlay of 800,000,000 lire (nominally £3 2,090,000), 
and the time required to complete the undertaking is estimated at 
10 years. The construction will be taken in band partly by the 
State Railway Administration, and partly by private firms under 
the immediate direction and supervision of the Ministry of Trans- 
portation. 

Before the whole plan could be adopted, many difficult technical 
questions had to be decided, and some variation of the accepted 
project may yet have to be considered. The first work will be the 
extension uf the three-phase 16-cyc'e system now in use on the 
lines already electrified. 

Electric traction is giving results so satisfactory, particularly 
in the case of lines crossing the mountains, that the State Railways 
have trebled their traffic. ; 

Owing tothe wide variation in the voltage and frequency of 
the electric ty produced in Italy, 46 per cent. of which is 42 cycles, 
and 41 per cent. 50 cycles, the State Railways, up to the present, 
have required the construction of special power plant to supply 
16-cycle power. In connection with the plans now adopted this 
policy will be discontinued, and provision made for the conversion 
of the available power to the required type. The present type of 
electric locomotive not being deemed entirely suitable for the 
purpose, special designs are being prepared for locomotives adapted 
to the two new systems with which experiments will be con- 
dusted. Already standard types of overhead equipment have been 
established. and it is intended to place all orders for such manu- 
factures with Italian firms wherever possib'e, Many firms which 
mean to tender have already extended their plant with a view to 
Increasing their productive capacity. 

The consulting engineers of the State Railways are of opinion 
that, for the most part, the power required can be provided by the 
power plants already in existence or now in course of construction, 


It will be necessary to erect а few powerful hydro-electric stations 
and their coustruction will be undertaken by the State in certain 
localities in order to fll] in gaps in the existing system, and to 
provide a suitable reserve. Competitive b'ds will shortly be invited 
from private firm3 for other lines, in order that the niaximum 
amount of progress may be made. The object of the Ministry of 
Public Works is to amalgamate the interests of the State-owned 
and privately-owned lines, so that a minimum electrification of 
500 km. of the lines in the kingdom shall be completed each year. 
— Reuter's Trade Serrice (Milan). е 

F&ANCE.— The Municipal Council of Paris has ratified the pro- 
posals of its Commission for the deferred taking over of the 
Compagnie du Métropolitain Railway. By the new arrangement 
the company becomes a simple manager, interested, however, to a 
certain extent iu the good results of the working, and the city 
undertakes the completion of the network and the payment of its 
bonds. The company is assured a net return of 11,500,000 fr. 
per year at the lowest, rising to upwards of 14, 000, 000 or 
15,000,000 fr., according to the forecasts of the traffic and of 
the lowering of the cost of coal. A sum of 26,000,00) fr. has been 
disbursed by the city to the company in settlement of the charges 
of the war. 


Darlington. —Dericit.—Sir Charles Starmer reported on 
April 7th that the tramways revenue during the past 12 months 
showed an increase of £5,542, while the actual loss had been 
£3,156, as against an estimated loss of £2,000. The difference 
between the amounts was largely accounted for by extra track 
repairs costing £500, and а loss of £500 revenue, mainly due to 
unemployment. Unless something unforeseen occurred, he had 
every reason to hope that during the ensuing year the income 
would balance the expenditure. 


Durham.—County Сопхоп”'з Вил, REJ£gCTED.— On 
April 14th the Bill in which the Durham County Council seeks powers 
to construct tramways, &., was considered by the House of 
Commons. The opposition to the measure was so strong that the 
usual practice followed in the case of private Bills, j.e., a second 
reading and consideration by a Committee, was abandoned, and the 
matter was put to the vote. The motion for а second reading was 
rejected by а large majority. “ea 


Glasgow.—ReLIgF oF TRAFFIC CONGESTION.—In a 
report recently presented to the Corporation, the general manager 
of the tramway undertaking (Mr. James Dalrymple) considers 
several proposals for relieving the present traffic congestion of the 
city. Overhead systems, such as those employed in the United 
States, are dismissed as too noisy and unsightly. The underground 
system is considered in a favourable light, but the employment of 
motor omnibuses on routes already served by tramcars is not 
thought suitable. The construction of an additional bridge and 
the carrying out of tramway schemes already sanctioned are 
recommended. 


Kelghley.— INcREaseD REcEIPTS.—A report of the general 
manager for the year ended March 31st last shows that the number 
of passengers carried on the tramways increased by 262,459, and 
the receipts by £1,232. On the trackless system the receipts rose 
by £1,027, and the number of passengers by 50,097. 


Leeds.— EXTENSION oF TiMwE.— The Ministry of Trans- 
port has extended the time of the Leeds Corporation Act, 1914, for 
the completion of the tramway, until August, 1922. 


London.—AUTomaTic TICKET MACHINES.— The Under- 
ground Co. has installed, as an experiment, an automatic ticket - 
delivering machine at the Leicester Square station. By means of 
this device, the issuing of tickets is expedited to a very large 
extent, and it is probable that the machine will be applied to other 
busy stations, 

L. C. C. TRAMWAYS DEFICIT.—It is stated in a report presented 
to the London County Council by the Highways Committee that 
the approximate aggregate expenditure on the Council's tram ways 
for the 12 months from April lat, 1920, to March 316, 1921, was 
£5,464 339, while the aggregate traffic receipts during the same 
period were only £1,791,567, leaving an approximate deficit during 
the 12 months of £669,682. After taking into account receipts 
from other sources, such as advertisements, rents of lines worked 
under agreements, &c., it is anticipated that this deficit will be 
reduced to about £540,484.— Morning Post. 

TRACK RENEWALS.—A portion of the Ejgware Road tramway 
track at Hendon is to be reconatructed at a cost of £137,000.— 
Erening News, 


Northumberland,— Мотов ’Busrs.—The Tyneside Tra: n- 
ways and Tramroads Co. has applied to the Minister of Transport 
for consent to the ruoning of omnibuses in the County of 
Northumberland in extension of or in connection with the com- 
pany's tramways. 


Newcastle-on-Tyne.— Motor 'Вовев. — Тће Corporation 
has applied to the Minister of Transport for consent to the running 
of motor-omnibuses along certain routes outside the City and 
County of Newcastle-on-Tyne. 


Sunderland.— IMPROVEMENTS DEFE£RRED.— On account 
of the industrial disquietude, the Town Council has deferred a 
scheme to widen and improve Ryhope Road between Langham 
Tower and Villette Road, at a cost of £52,500, to which the 
Government was to contribute £15,975 and the tram way under- 
taking over £12,000, ! 
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St. Helens.—Track RENEWaLS.—The Tramways Com- 
mittee has decided, with the approval of the Town Council, to 
carry out the work of relaying 2 miles of the St. Helens junction 
tramway track by contract or direct labour, and instructions have 
been given tothe borough engineer to obtain alternative tenders 
for carrying out the work :—(a) By taking on a proportion of 
the unemployed men from the labour exchange in accordance 
with the conditions laid down by the Unemployment Grants 


Committee; (+) Without any restrictions as to taking on un- 
employed men. 


TELEGRAPH AND TELEPHONE NOTES. 


U.S.A. —PocKeT WIRELESS APPARATUS.—Every police- 
man in Chicago is to be equipped with wireless telephone apparatus 
so small and light that it can be carried concealed in the tunic, 
says he Times. By means of it the officer will be able to oom- 


municate direct with police stations, fire-patrol boats, and fire 
stations, 


Cable Laying by Aeroplane.—A 6-mile stretch of land 
telegraph cable was laid and put into service in eight minutes by 
an aeroplane that came from ita station 40 miles away in Sweden 
recently. Of the eight minutes, six were spent in flight and the 
other two in making connections. Great possibilities, both 
military and commercial, are seen by air service officers in this 
new enterprise. Equipment of planes for cable laying is simple 
and inexpensive. The cable is unreeled from the machine in flight 
with a flag marker at the end to guide signalmen on the ground to 
it. When over the point at the other end of the stretch of ground 
to be covered, the wire is cut from the reel and the free end 
weighted, marked, and dropped. The men below merely have to 


pick it up and connect it to begin talking with the forces at the 
other end.— 7. J T. Age. 


Hoiland.—Nxw TELEPHONE CABLE.—It is hoped to 


lay, in the near future, а telephone cable between England and 
Holland. 

WIRELESS TELEPHONY.—An arrangement was recently come to 
between the Nederlandsche Seintoestellen Fabriek, a Dutch wireless 
company in which the Marconi Co. has a considerable intereat, by 


which, over an experimental period of three months, Stook Exchange . 


prices were reported by wirelews telephony to a large number of 
banks throughout Holland. The experiment ended a few days 
ago, after having proved completely successful. The British and 
Datch Governments have granted a licence to the Marconi Co. 
to experiment with wireless telephony between the two countries. 
A station for the purpose has been erected in this country, but the 
station on the Dutch side is not yet constructed. The Marconi Co. 
is also constructing experimental wireless telephone stations to 
operate between London and Birmingham, and believes that 
communication can be rendered free from interruption and 
“tapping,” and that the ordinary apparatus used by every tele- 
phone subscriber will be able to be utilised to communicate with 
the local wirelees telephone stations, and that connection for the 
long-distance wireless telephone messages may be thus obtained.— 
The Times. 


Jersey.— WIRELESS (COMMUNICATION. — Strong repre- 
sentations, says the Daily Telegraph, are being made to the 
proper quarter with a view to a wireless station being estab- 
lished in Jersey. The station has been dismantled, and at present 
the island is cut off from the outer world when the General Post 
Office is closed. 


Press Cable Rates to Canada,—The Empire Press 
Union Circular announces that the Newspaper Proprietors’ Aeso- 
ciation and the Newspaper Society have been invited to participate 
with the Union in a deputation to Mr. Winston Churchill on the 
subject of Press cable rates to Canada. According to /he Times, at 
the present time a great deal of the cabled news from England 
reaches the Canadian Press ria the United States, owing to the low 
charges of American news syndicates. The deputation will seek 
to obtain as a remedy for the present situation lower Press rates 
and a better service between England and Canada. 


The Telephone Service. During the Bedford by-election 
activity in the rural area of the constituency, the villagers seized 
the opportunity of the Postmaster-General's visit to press upon him 
the necessity for extending telephone facilities in rural areas by 
making village telegraph offices and telephone callofficesas well. Mr. 
Kellaway eaid that he had no idea that the deaire for these facilities 
waa во keen. He undertook, if he was returned, to give immediate 
attention to the subject of village telephones, and if it could be 
shown to ba economically possible, he would introduce them. 
Mr. Kellaway declared that the Post Office must be made self- 
supporting. 

Mr. Pike Pease, Assistant Postmaster-General, in answer to a 
questicn in Parliament, said, on Tuesday, that satisfactory speech 
was obtained with Berlin (over 800 miles) before the war in the 
course of experiments, The most distant point with which com- 
munication was now obtainable was Marseilles (720 miles). 
Regular connection could be obtained by London telephone sub- 
scribers with Paris and Brussels, and when sufficient land-lines 
were available in France a similar service would be available with 
Switzerland. 
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CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph indicates 
the issue of the ELEOTRIOAL REVIEW in which the “ Official 
Not ios appeared.) 


OPEN. 


Argentina. June 13th. The Department of Overseas 
Trade has been informed by telegram that the Department of 
Sanitary Works is calling for tenders for the supply and erection 
of electrio-power batteries and lighting plant st Mar del Plata. 
Local represention is essential. When a copy of the specification 


is received by the Department of Overseas Trade it will be made 
available for consultation. 


Australla.—M ELBOURNE.— Postmaster-General's Depart- 
ment, May 31st. Telephone switchboards (Schedule No. 1,670). 

Postmaster-General!'s Department, May 31st. Supply and 
delivery to several States of manual telegraph transmitting devices 
(Schedule No. 1,680). (April 8th.) 

May 31st. P.M.G. 29,500 porous cells, No. 1 size to specifica- 
tion (Schedule No. 1,685) ; 204 tons ammonium chloride (Schedule 
No. 1,683).* 

May 31st. Victorian Electricity Commissioners. Morwell power 
scheme: Street poles (Specification No. 47) ; copper cable (Specifi- 
cation No. 66). (April 15th.) 

June 15th. Victorian Government Railways. 50 oil-immersed 
single-phase track and signal transformers for power signalling 
(Contract No. 33,901). Tenders to Victorian Railway Commissioners, 
Spancer Street, Melbourne, accompanied by a preliminary deposit 
of J per cent. of the total amount of the offer. Local representa- 
tion is easential. Specification may be consulted by British firms 
at the Department of Overseas Trade in London (Room 59). 

June 22nd. One electrio lifting magnet (capacity 4 ton), one 
440-V motor generator. 

June 29th. Supply of 1-ton platform type industrial storage 
battery trucks, also battery charging equipment.— Reuter's Trade 
Sercice (Melbourne). 

August 10th. 250 oore-type impedance bonds for power 
signalling, with a capacity of 1,000 amperes per rail; also 50 
miles of solid insulated copper wire, No. 14, Brown & Sharpe gauge, 
and 50 miles of solid insulated copper wire, 16 standard gauge. 

August l7th. 3,000 sets of renewals for caustic soda primary 
cells.— Reuter’s Trade Service (Melbourne). 

August 30th. Board of Works. Four electrical centrifugal 
pumps, each with a capacity of twelve milion gallons daily.— 
Reuters Trade Service (Melbourne). 

PERTH.—May 25th.  Postmaster-General'e Department. Iron- 
work, as per Schedule 704. (See this issue.) 


Beigium.— May 27th. Тһе Service d'Etudes et de 
Controle des Applications de l'Electricité, 52, Boulevard du Regent, 
Brussels, For the supply and installation of ten electrically- 
operated capstans in connection with the locks on the Upper 
Scheldt. 

April 28th. Municipal authorities of Saint-Gilles-lez-Braxelles. 
Cooling plant for the electricity generating station. Specification 
from the Service de l'Electricitó, R 40, Rue de Bethléem, Saint - 
Gilles, near Brussels, Tenders to the College Communale. 

BrussELs.—May llth. Belgian Post and Telegraph authorities 
at La Salle de la Madeleine, Brussels. Supply of a quantity of 
telegraphic and telephonic apparatus, including 600 Morse 
manipulators and 250 milli-amperemeters. 


Buenos Alres.—June 3rd. Board of Sanitary Works. 
Supply and erection of the plant and accessories for a new generating 
station, previous tenders having been called for in 1919 and 1920. 
The plant comprises three four-cycle Diesel engines of 875-h.p. 
and adapted to run on crude petroleum from Comodoro Rivadavia, 
and three three-phase alternators, each of 250-kW, 2,200 volts 
between phases, 50 cycles and a power factor of 8.“ 


Farnworth.—April 28th. Electric wiring of 20 houses, 
for Urban District Council. Specifications, &о., from Mr. W. J. 
Lomax, 11, Fold Street, Bolton. Deposit, £2 2s, (returnable). 


Fiji Isiands.—The municipality of Suva invites tenders, 
closing June 30th, for the supply and erection of а 200-kW, 
480/520-V, three-wire, d.c. generator, directly coupled боа 300-h.p. 
vertical Diesel oil engine, together with aooessories for generator 
and panel. —Neuler's Trade Service (Melbourne). 


Ipswich. — Electricity Supply Department. One 500-kW 
rotary converter or motor converter, (April 15th.) 


Jugo-Slavla.— May 1st. The Serb, Croat, and Slovene 
Ministry of Publio Works. Erection of a power-station, шыл 
conductors and transforming stations in connection with an 
electrical scheme at Kostolac for the supply of energy to Belgrade, 
Semlin, &c.* 

Commercial Secretary to H.M. Legation at Belgrade has 
received an inquiry from a local contractor in regard to plant, 
Ko., required for the electric lighting of а town in Serbia. 
The inquirer wants offers from United Kingdom firms for two 


— — ань 


Ф 


* үң 


ed к= ü uds ess 3 


Vol. 88. No. 3,265, APRIL 22, 1921.] 


THE ELECTRICAL REVIEW. 521 


40-kW dynamos and 50 km. of overhead cable, &c., for the supply of 
current to about 1,200 houses. The Serb-Croat-Slovene State is 
one of the countries to which the Export Credit Scheme applies. 
The name and address of the inquirer may be obtained on applica- 
tion to the Department of Overseas Trade in London. 


Kearsley.—April 23rd. Electric wiring of 20 houses, 
for Urban District Council. Specification, &c., from Mr. W. J. 
Lomax, 11, Fold Street, Bolton. Deposit, £2 2s. (returnab'e). 


London.—FULHAM.— May 4th. Electricity Department. 
Two Green economisers or other approved make of 400 and 440- 
tube capacity respectively. (See th‘s issue.) 


Manchester.— May 2nd. Electricity Committee. Three 
steam turbine-driven boiler feed pumps. (April 15th.) 


New Zealand.— June 28th. Public Works Department. 
Ten s.p. oil-filled transformers for the conversion of three-phase 
ourrent at 50 cycles, the voltage ratio being 50,000/11,000, for 
Waikato power scheme. Tenders must be accompanied by a дер іб 
of £100, and sent to the Secretary, Public Works, Tenders Board, 
Government Buildings, Wellington. Specifications may be seen at 
the Department of Overseas Trade, 35, Old Queen Street (Room 59), 
Westminster, 8.W.1. 

June 28th. Supply and delivery at Lyttelton of two 50-kVA, 
two 100-kVA and two 200-kVA condensers in connection with the 
Lake Coleridge electric power supply (Section 116). Tenders to 
Secretary, Public Works Tender Board, Government Buildings, 
Wellington. Deposit, £50. Specifications, &c., may be seen at the 
Department of Overseas Trade (Room 59) in London. 


South Africa. —PRETORIA.— May 10th. Municipality. 
Switchgear. Tenders, marked ‘Electric Light and Power 
Department, 1920 Extensions, Contract No. 5,“ to Deputy 
Town Olerk, Municipal Offices, Pretoria. Deposit, five guineas. 
Further particulars may be obtained from the general manager of 
the Electric Light and Power Department, or from the consulting 
ee Mr. G. M. Clark, 40-42, Meischkel's Buildings, Johan- 
nesburg. 


St. Aune's- on - Sea. — Electricity Department. Опе 
natural draught cooling tower. (April 15th.) 


St. Helens.—May 1st. Electricity Department. Oned.c, 
3-wire, distributing switchboard, complete with supporting steel- 
work. (April 8th.) 


Swinton.—April 30th. Electric wiring of 30 houses on 
Temp:e Lodge eatate, Manchester Road, for Swinton and Pendlebury 
Urban District Council. Specifications from J. Knight, architect, 
Haworth's Buildings, 5, Croas Street, Manchester. 


* A оору of the specification, &o., can be consulted at tne Depart- 
ment of Overseas Trade, 35, Old Queen Street, S. W. I. 


CLOSED. 


Aberdare.—At last week's meeting of the District 
Council it was reported that three tenders had been received for 
service cable, one from a Danish firm for £151,0ne from a German 
house for £179, and another for £231 from an English manufac- 
turer. One member moved that the Danish tender be accepted, 
and Mr. E. Stonelake, in secondiog, said they should have no 
qualms of conscience in accepting the lowest tender owing to the 
"ring " among English manufacturers. Another member suggested 
putting off the work for a month in order to see whether a fall in 
prices occurred which would allow them to place the order with 
the English firm; but the Electricity Manager (Mr. Abraham) 
said a postponement of the order might interfere with the connec- 
tions owing to а shortage of cable. Ап &mendment for the poat- 
ponement of the order was defeated, and the Council decided to 
accept the Danish tender. 


Australia. — Мег воовме. — The. Victorian Railways 
Department has rejected the tenders received for tbe supply of an 
electrical furnace at the Newport workshops, owing to falling 
prices. The department will shortly again invite tenders, closing 
in September. The coat is now eatimated at £50,000. Particulars 
can be obtained from the Agent-General.— fteuter's Trade Service 
(Melbourne). 


Bradford.—At a meeting of the City Council, Alderman 
M. Conway moved the reference back to the Tramways Committee 
of & minute in respect of the placing of a contract with the Anglo- 
Belgian Improvements Corporation, Ltd., for a hundred steel 
tramway tires. Alderman E. Priestley (Chairman of the Tram- 
ways Committee) replied that the Belgian quotation was nearly 
50 per cent. below that of any English tender, and the Committee 
had decided, upon reconsideration, to let the tender to the Belgian 
undertaking. Alderman Conway contended that this wa a matter 
on which further information ought to be given. and fresh tenders 
ought to have been invited. The amendment referring the minute 
back waz carried. 


Edinburgh.— Corporation. Accepted :— 


Electrical fittings for the Corporation houses at Abercorn, £2,406.~ 
Cole & Co, s 


London. — L. C. C. Stores and Contracts Committee. 
Tenders accepted during the three months ended March 31st, 1921 :— 
Electric traction lamps for the Tramways Department (Schedule 
Nc. 17a). 14 firmis invited to tender. 
British Union Lamp Works (estimated value, £360). 
English Electric and Siemens Supplies, Ltd. (estimated value, 28, 500). 
Stella Lamp Co., Ltd. (estimated value, £432). 
Highways Committee. L. p. cables in connection with the con- 
struction and reconstruction of the tramways from West Ird!& 
Docks to Mare Street :— 


Western Electric Co., Ltd. .. - T " А Е3.767 
W. T. Henley's Telegraph Works Co, Ltd. i b. T 8,888 
Johnson & Phillips, Ltd. .. à E zu vh ps = 8,920 
Calleoder's Cable & Construction Co., Ltd. = % ©} 8,9 8 
Siemens Bros. & Co., Ltd. n as a . i ; 3,947 
British Insulated & Helsby Cables, Ltd р es we 8,975 
Union Cable Co., Ltd. 5% i. РА А T m 4,011 
W. T. G'over & Co., Ltd... iv nes 4,085 


HAMMERSMITH. — Borough Council. Electricity Committee. 


Recommended: 


р viet рене coal conveycr, £1,679.—W. & D. Conveyor Engineering 

/0., Ltd. 

Flectric crane, £2,100.—New Conveyor Co., Ltd. 

5,000 yd. P-core e. h. p. cable, £4,458; 500 yd. 6-core do., £256.—Western 
Electrie Co., Lid. 

94 -іп. centrifugal oil pump, £50.—Gwynne's Engineering Co., Ltd. 

24 new cells fo- the storage battery, £151; removing 91 cells to the new 
position, £180; 91 extra glass boxes for the existing cells, £158.— 
Premier Accumulator Co , Ltd. 

Two auto-transform«rs in connection with the linking- up scheme, £650.— 
Hackbridge Electric Construction Co., Ltd. 

Mechanical soot-blower, £210 —Diamond Blower Co., Ltd. 

4,0 yd. single-way conduit in connection with the extension of the main 
from Church Wharf, Chiswick, to the Chiswick E. S. Corporation's 
generating station, £86.—Sankey & Co., Ltd. 


Sanderland.—Corporation. Accepted :— 


Pirelli-General Cable Works, Ltd.—Armoured low-pressure feeder cable, 
unarmoured low-pressure feeder cable, twin unarmoured low. pressure 
network cable. 

General Electr.c Co.—Two low-pressure feeder panels. 

British Insd. & Helsby Cables, Ltd.—T wo-feeder pillars, 

Doulton & Co., Ltd.-—Stoneware ducts. 

Ferranti, Ltd.—64 d.c. meters, 250 a.c. meters. 

C. H. Johnson & Sons, Ltd. — Band conveyor. 

Babcock & Wilcox.— Parts for coal conveyor, 

А.Е G. Co.— Nczz'e plate for turbine. 


FORTHCOMING EVENTS. 


Edinburgh Electrical Soctety.—Friday, April 22nd. At the Philosophical 
Institute. At 8 p.n. Open night. 


Physical Society of London.—Friday, April 22nd. At the Imperial College 
of Science, South Kensington, S. W. At 5 p.m. Ord nary meeting. 


Royal institution of Great Britain.—Friday, April 22nd. At Albemarle 
Street, W. At 9 p.m. Lecture on Electro-Synthesis in Organic Chemis- 
try," by Bir James Walker, E. R.. 

Thursday, April 28th. At Albemarle Street, W. At 3 p.m. Lecture 
on * Nutionalisation and Bureaucracy," by Mr. H. S. Foxwell. 


Technica: Inspection Association.—Friday, April 22nd. At the Royal 
Society of Arts, John Street, Adelphi, W.C. At 7.30 p.m. Lecture on 
„The Physical Properties of Clay," ру Mr. A. 8. E. Ackerman. 


Electrical Power Engineers’ Association.— Lectures on The Work, Aims 
and Scope of Association," will be given at Sheffield (the Royal Victoria 
Уай: п Hotel), on April 28rd, at 7 p.m.; at Middlesbrough (Literary and 
Philosophie Institute), on April 48th, at 7 p.m.; and on Saturday, 
May 7th, at Maidstone. 


Electrical Trades Benevolent Institutlon.— Monday. April 25th. At the 
Oftices of the Cable Makers’ Association, Sardinia House, S.rdinia Street, 
W.C.2. At 2.30 p. in. Annual general meeting. 


illuminating Engineering Society.— Tuesday, April 28th. At the Royal 
Society of Arts, John Street, Adelphi, W. C. At 8 p.m. Discussion on 
" Ship-Lighting, in relation to Comfort, Safety and Efficiency." To be 
opened by Mr. W. J. Jones. 


Institute of Physics.— Wednesday, April 2ith.—At the Institution of Civil 
Engineers, Great George Street, S. W. At 6 p.m. Public inaugural 
meeting. Address by Sir J. J. Thomson, O.M. 


Institution of Railway Signal Engineers (Incorp.).—W ednesday, April 27th. 
At the Midland Grand Hotel, St. Pancras. At б pm. Paper on Magnetic 
Storms: Тпеіг Kifects upon Railway Signal and Telegraph Apparatus,” 
by Mr. W. J. Thorrcwgood. 


Manchester Wireless Society.— Wednesday, April Jh. At the Albion 
Hotel, Piccadiuy. At 7.30 p.m. Ordinary general meeting. 


Institution of Electrical Engineers.— Thursday, April 28:h. At the Institu- 
tution of Civil Engineers, Great George Street, S.W. At 6 p.m. Discus- 
sion on ''Tariffs," Papers on Electricity Supply— Present Conditions 
and the Hopkinson Principles,“ by Mr. J. н. Blaikie; and on Multi- part 
Tariffs for Domestic Eleotricity Supply,“ by Mr. J. W. Beazchamp. 

Informal Meeting.— Monday. April 25th. At the Institute of Patent 
Agents. Staple Inn Buildings. At 7 p.m. Discussion oa Engineering in 
Russia," To be opened by Mr. C. L. Lipman. 


Students’ Section. — Friday, April 22nd. At Finsbury Technical Col- 
lege, Leonard Street, К.С. At 6.30 p.m. Paper оп “ Search ights as used 
for Coast Defence,“ by Мг. R. C. Hawkins. 

Friday, April 29th. At the City and Guilds Ergineering College, 
South Kensington. At 6.30 p.m. Annual general meeting. Paper on 
“ Radio-Telegraphic Transmitting Apparatus, by Mr. A. C. Warren. 

Liverpool Sub-Centre. — Monday, April 25th. At the Liverpool 
University. At 7 p.m. Aonual general meeting and smoking concert. 

North-Eastern Centre.— Monday, April 25th. At the Armstrong Col. 
lege, Newcas!le-on-Tyne. At 7.15 p. in. Ordinary meeting. 

North-Midland Centre.—Tuesday, April 26th. At the Hotel Metro- 
pole, Leeds. At 7pm. Annual general meeting. 

South-Midlaud Centre. — Wednesday, April 27th. At the Univer- 
sitv, Birmingham. At 7 pm. Aunual general meeting Paper on 
‘*Magnetos for Ignition Purposes іп Internal- Combustion Eogines," by 
Mr. E. A. Watson. 

Scottish Centre. Friday, April 29th. At Dundee. Ordinary meeting. 


Junior Instituties of Engineers.—Friday, April 29th. At Caxton Hall, 
Westminster, S.W. At 8 p.m. Lecturette, '" Rambling Remarks on 
Expert Evidence," by Mr. W. A. Tookey. 
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NOTES. 
Patent Office Appolatments.— The Civil Service Com- 


missioners announce that an open competitive examination for not 
fewer than 20 situations as assietant exa niner in the Patent Office, 
Department of the Board of Trade, will be held in London in July 
next, commenciog on the 12th of that month. Limits of age: 
20 and 25, with extension for service ia H.M. Forces. Regulations 
and forms of spplication will be sent in response to requests by 
letter addressed to the Secretary, Civil Service Commission, 
Barlington Gardens, London, W. 1, on and after April 25th. 


Th: Second Simp:on Tunnel.—By the end of March, 
10,369 metres on the southern, and 9,072 metres on the northern 
side of the second Simplon tunnel had been bored: thie is 981 per 
oe At. of the total length. It is now 10 years since it was decided 
to bore a second Simplon tunnel, and the work was undertaken by 
Switzerland in the following year. The fi cet tunnel was begun in 
1898, and opsned for traff › in 1906.— The Times. 


Radium In Balk! —Zhe Times states that President and 
Mrs. Harding will receive Mme. Curie in the White House on May 


20th and present her with a gramme of radium value at $100,000 
on behalf of American women. 


Ап Andience of 250,000.—7'/e Transmitter, which is the 
house organ of the Chesapeake and Potomac Telephone Co. and associ- 
ated companies, recently gave a graphic description of the scenes at 
the Presidential installation at Washington on March 4th. By 
means of the Bell loui-speaking system a vast assembly of people, 
eatimated at 250,000, was able to listen to the inaugural speech of 
Mr. Harding. and it ie stated that fully 125,000 could hear every 
word distinctly. The great '"Plazv'" which the Capitol faces was 
crowded to i:s limits, the participants in the ceremonies being 
grouped upon a specially erected stand in the roof of which horns 
were fitted in conoealed poeitions. The whole of the electrical 
eq tipment of the system was placed under the steps of the Capitol; 
transmitters on the stand picked up the tones of the speaker, and 
the vibrations set up were transmitted to the control-room, where 
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eight successive stazes of vasuum tube amplifi зга magnified the 
energy, and theamplified vibrations were sent out in voice form from 
the trumpets at the top of the stand. The adjistment of these 
horns to secure uniform distribution occupied a great deal of time, 
but the results given were eminently satisfactory. People at a 
distance of 1,200 ft. heard the speech distinctly, and it is said 
that those near the stand could distinguish no varianoe between 
the President's natural voice and the amplified tones. Some idea 
of the meaning of the achievement may be gathered from the 
accompanying plan. | 

The Chesapeake Co. was congratulated by the chairman of the 
Joint Cor gressional Inaugural Committee upon the excellent resulta 
obtained. 


Guarantéed Wiring ia the Ualted States.—In accord 
with new regu'ations adopted by the Maryland State Board of 
Electrical Examiners and Supervisors, all master electricians in the 
State who install electrical work of any kind must give а bond 
of $1,000. This is to ensure absolute responsibility for defective 
wiring. Under the new provision, any person who discovers 
within a year after the complet/oi of an installation that such 
wiring was defective can appeal to the Board for damages.— 
Electrical World. 


Educational, —FARADAY House ENTRANCE . SCHOLAR- 
SHIPS.—As a result of the Entrance Scholarship Examination. held 
at Faraday House on April 12th. 13th and lith, the following 
awarde have been made : — 

To H. Ө. Spencer, Erith County Schoo). the Maxwell " Scholar- 
ship of 59 guineas per annum, tenable for one year in college and 
one year in works. 

To E. F. Smitb. Emanuel School, an exhibition of 3) guineas, 
tenable for one year in college and one year in works. 

To E. W. M. Scott. Oundle Sch»ol. an exhibition of 20 guineas. 
tenable for one year in college and one year in works. 

To W. А. Bennett, Mundella Secondary School, an eatrance prize 
of 20 guinea. 


The Motor Effect" lu the Ajax-Wyatt Furnace.— 
Dr. E. F. Northrup, of Princetown University, discusses the nature 
and explana'ion of the above effect in the Journal of the Franklin 
Institute. He first develops a formula for calculating the 
mechanical forces which arise by the interaction of a triangular 
circuit ca rying a current upon any short section of the circuit. 
Numerical results are tabulated, and the values of the foroes are 
given in th» form of a chart. Formula are next derived for calcu- 
lating the internal pressure-forces in a thia strip of conductor, a 1d 
numerical resulta are again tabulated, and a curve giving the 
pressure as а funct/on of the distance from the axis of the strip is 
appended. The third section of the paper sets out the n ceesary 
assumptions which were made in ths calculations, and the last 
section explains the meaning and exactly defines the motor-effect. 
It is shown also that such an (ffect actually exists, and assumes 
considerable importanoe. in the Ajax-Wyatt furnace.” A chart 
shows the magoitude of the forses which produce the motor-effect, 
and а new experiment is referred to wh'ch oonclusively proved 
that the motor-effect not only exists, but may be manifested apart 
from, and independent of, any internal pressure-effect. The effect 
of the mutual attractions of current elements in prcdu>ing fluid 
motion are generally considered, and the internal pressure-eff: ct 
is defined. The important conclusion is reached that the Ajax- 
Wyatt furnaca secures both the internal pressure-effect and the 
mot r effect in an advaptigeous way for obtaining practical results. 
It is further pointed out that the securiag of these two effects at 
widely-separated sections of the conjuctor is a valuable and, м far 
the author knows, a novel result in furnace construction of the 
induction type. 


Accldents.— On April 12, John Hay, an electrician at the 
Corporation electricity works, Aberdeen, was working in a cable pit 
at the rear of a bigh preasure sw.tchboard, when, owing to his 
coming isto contact with a "live" part or to the fusing of 
a wire, he receivel severe burns on his face and arms. He was 
removed to the infirmary. 

А sub section attendant of the Sunderland Corporation, George 
Cowling, was attending to some plant at the Suaderland Ship. 
building Co.'s yard, when he reczived ал electric shosk which 
rendered him unconscious. 


Grants Towards Agricultural Appliances.—The French 
Journal Officiel of April Ist contains a decree of the Ministry 
of Agriculture stating the conditions on which subsidies may be 
granted to French farmers for the purchase of electrically- 
operated agricultural machinery, &o. When made in France, 26 per 
cent. of the cost of such machinery will be granted ; but if the articles 
are imported from abroad only 10 per cent. will be aivanced. 


Fatalitles.— While playing at Bargoed, Glamorgan, on 
Tuesday evening last. a youth named Evan Jones was seriously 
injured іп. it is alleged, attempting to slide along the overhead 
transmission wires carrying electricity to the Powell Duffryn 
Colliery. thereby receiving a shock at 10.000 volte. When the 
lad was picked up it was found that one of his legs up to the knee 
and some of his fingers had been burnt away. He died the same 
night in hospital. 


Appointments Vacaut.—Two cable jointers for the 
Eccles Corporation electricity works; mains assistant (£293) for 
the Doncaster Corporation electricity department; research 
physicist in the Admiralty Department of Snientific Research and 
Experiment (£250 + war bonus): junior charge engineer, for the 


Coventry Corporation E ectricity Department. See our advertise- 
ment columns to-day. 


The Engineers’ Club for London.—Without the aid of 
Aladdin's lamp—or to be up to date, shall we say, ‘ Alf's Button 
—it is impossible to bring an engineers’ club into existence in the 
twinking of an eye. Hence the eager supporters of the scheme must 
curb their impatience for a little while. and give the organisers 
a chance to lay the foundations well ani truly, so thst 
the superstructure may be perfect in its parts and honourable to 
the builder. 

The Executive Committee is by no means idle; it has a big teak 
in hand, but is hopeful of finding tempora y a:commodation, at 
any rate, which will enable the club to come in‘o residence this 
summer, and the rules, &o., are being drafted in readiness for sub- 
mission to a general meeting. Sinoe the proposed conditions of 
membership were circulated, over 1,000 firm applications have b en 
received, including many from engineers abroad and in the Britith 
Dominions, Those engineers who intend eventually to join, bat 
have not yet communicated with the hon. asoretary (Mr. Ed. L 
Hill, 39. St. James's Street, S. W. 1), are invited to do во at once; 
the greater the number of prospective members, the easier will it 
be to secure suitable premises. 


Electric Vehicle Charging and Garaging Facilities.— 
An alteration in the City of Birmingham Electric Supply 
Department's rates for electric vehicle charging and garaging 
has been made and will take effect as from Ja‘y lst next:— 
In the Department's Depó:s, subject to sccommodation being 
available from tims to time, garaging charges per veh cle 
will be as followa :—(a) 4s. per day; 208. per week (six or seven 
days); 28. per visit during day time for boosting purposes. (^) The 
rate for electricity will be 2d. per unit metered into the consumers 
batteries. Consumers are reminded that vehicles are chatged snd 
garaged by the Department at owners’ risk, and should be pro- 
tected by insurance or otherwise, accordingly. For vehiolesc 
on consumers premises, provided arrangements are made for 
separately metered circuits, the rate of charge will be 11d. per unit 
metered on the supply mains side of consumers’ apparatus, 
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The Use of Electricity in the United States.—A recent 
issue of ower gives some statistica from a report of the 
Geological Survey, which give some idea of the magnitude of 
the electricity supply industry in the United States. The figures 
are gathered from repors for the year 1920 of about 3,000 undertak- 
ings with a capacity of 100 kW or more. 

The mean daily output of electricity for each month of the 
year ranged from 115,600,000 kWh for May to 124,700,000 for 
January, and for the year, 120,0000)0. The proportion of this 
output resulting from water power varied from 33 per cent. in 
January to 42 per cent. in May. The year's total production was 
43,900,000,000 kWh, of which 374 per cent. was from water 
power ; this ratio was practically the same in 1919. 

The year's production of 43,900,000,000 EWh was 12'9 per cent. 
greater than that of 1919. The amounts of coal, fuel oil, and gas 
used to produce this electricity, however, increased 6'0, 18 4, 
and 13'G per cent. respectively. This disproportionate increase 
in the consumption of fuel oil has a significant bearing on the 
question of the diminishing oil supply. 

If the fuel oil, gas, and wood consumed in generating electricity 
were converted to equivalent coal, the coal consumption in 1919 
would have been 38,500, 000 tons, and in 1920 it would have been 
41,200,000 tons—an increase of 7 percent. The increase in the 
production of electricity for the same period was 12.9 for cent., 
which indicated а gain of efficiency in the consumption of fue!a 
during 1920. On the basis of «quivalent coal coal consumed for 
each of the two years, a kilowatt-hour of electricity was produced 
in public-utility plants in 1919 by 3°17 lb. of coal and in 1920 by 
3`01 lb. These figures show a gain in economy of fuel consumption 
of 5 per cent., or a saving of about 2,0C0,000 tons of coal in 
the production of electricity in 1920 аа compared with the rate of 
fuel consumption per kilowatt-hour in 1919. 


Slate and Profiteering Act.—Oa April 11th, his Honour 
Judge Snagge, at the County of London Appeal Tribunal, heard 
the appeal of J. J. Greenwool (trading as John Williams & Co.), 
slate manufacturers, against a decision of the Bermondsey Profiteer- 
ing Committee. The original case was brought against appellant 
by the National Telewriter Co., Ltd , who complained that they had 
been charged £10 бз. 31, for 25 pieces of slate. The Profiteering 
Committee held that the reasonable price of the material was 
£2 168. 3d., ordered a refund of the balance, and decided to prose- 
cute the present appellant. Counsel for aj p»llant said that the 
slate did not come under the heading Building Materials" included 
in the Profiteering Act, as the material was used for e'ectrical 
purpo:es. His Honour Judge Snagge agreed with this presentation 
of the case and a lo wed the appeal, 


————— e e 
INSTITUTION NOTES, 


Institution of Electrical Eagineers.—INFORMAL MEETING.— 
MB. W. E. BRADSHAW was in the chair, on April lith, during 
the discussion which was opened by Mr. F. CREEDY, on "Some 
Characteristics and Applications of Multi-speed ac. Motors.” 
Mr. CREEDY confined himself to the pole-changing type as 
developed by himself. This he claimed, under certain condi- 
tions, was the best method obtainable to date. For motora 
having a gradual speed variation, the commutator motor 
was the only possible type, and there might be a field for 
these in sizes up to 50 h. p.; in larger sizes, however, they 
hardly could be considered commercially practicable. He explained 
in detail the windings and switchings which gave the variable 
speeds, and urged that speed ratios of the required duty should be 
carefully studied when the type of motor was under consideration. 
Broaily speaking, the relative advantages of the cascade and pole- 
changing methods depended mainly on the ratio of speeds; some 
ratios were very complicated for cascade and easy for pole- 
changing. He concluded with acknowledgments to Messrs. F. & А. 
Parkinson, Ltd., and the Electrical Construction Co., Ltd., his 
licensees, for diagrama and data. 

MR. W. E. M. Ayres, who spoke next, stated that the call for 
variable-speed motors was often mistaken, and it could be met by 
simple arrangements of ordinary motors, He mentioned a 100-h.p. 
oolliery fan with two speeds which it had proved more economical 
to re-wind as a single-speed machine, and run with resistances 
during the week-ends. He also criticised the Scherbius and 
Kramer methods on account of the complicated switchgear. 

Мв. J. K. SuITH spoke from actual experience of the Creedy 
pole-changing machine, which he had found satisfactory in con- 
nection with heavy machine tool drives previously operated by 
d.c. motori, He pointed out that in view of the substitution of 
polyphase for d.c. supply, some form of variable a.c. motor was 
essential to replace the d.c. variable speed one. 

Мв. W. L. WRErFoRD and Mn. G. J. D. Scorr spoke of very 
Cefinite demands for variable-speed motors, notably on printing 
machines and air comp:essors. Mr. В. P. WALKER also referred to 
their application to express lift service. Mr. W. E. BRADSHAW and 
M :. H. CoocH also spoke. 

MR. CREEDY, in concluding a most interesting discussion, 
reminded the meeting that the pole-changing а.с. motors under 
review had the same torque at all speeds, while d.c. motors, 
through weakening the field, needed to be built for the maximum 
horse-power at the lowest speed required, resulting in a larger 


machine than was the саве with the ас. constant torque multi- 
speed motor. With regard to the question of power factor, he 
pointed out that although the power factor suffered at low speeds, 
the actual wattless current taken from the line was constant at «ll 
speeds. The power-factor reductions, of course, were due to the 
watt component being reduced at the lighter load corresponding to 
reduced speed. 

LIVERPOOL SUR CENTRE OF THE NORTH-WESTERN CENTRE.— 
The nominees for election as officers and committee for the 
1921-22 session are as follows :—Chairman, Mr. G. H. Nisbett ; vice- 
chairmen, Messrs. B. Welbourn and E. M. Hollingsworth ; hon. 
secretary, Mr. Oscar C. Waygood ; committee, Messrs, A. J. Eames, 
J. Hamilton, A. E. Malpas, P. Priestley, and P. J. Robinson. Since 
the number of nominations corresponds to the vacancies, there will 
be no necessity for a ballot. 

EAST MIDLAND Svn-CENTRE.—On April 12th, at the Lough- 
borough College, Mr. H. Cotton, of the Nottingham University 
College, delivered a lecture on “ Electric Drives for Rolling Mills 
and Colliery Wir ders.“ The speaker dwelt with emphasis on the 
efficiency and convenience of the electric motor as compared with 
the steam engine, and gave interesting examples of the application 
of the electric drive to collieries and steel works. 

SCOTTISH CENTRE.—At a meeting of this Centre, held in 
Glasgow, Mr. E. T. Goslin presiding, Mr. С, W. Marshall, of the 
Glasgow Corporation E'ectricity Department, read a paper on 
" Continuity of Supply.” 

The following oftice-bearera were elected for the year :—Chair- 
man, Mr. E. T. Goslin ; vice-chairmen, Mr. A. 8. Hampton and Mr. 
R. B. Mitchell ; hon. secretary, Mr. Joseph Taylor ; assietant hon. 
eecre'ary, Mr. W. F. Mitchell; and chairman of the Student 
Section, Mr. Alex. Lindsay. 

On June 8th & paper on " The Hydro-electric Resources of the 
Scottish Highlands" will be read by Prof. Magnus Maclean; and 
on June 9th and 10th the members will take part in an excursion 
[forming part of the Institution's Summer Meeting] to the West 
Highlands, going by steamer to Fort William, and calling at the 
Kinlcchleven works of the British Aluminium Co. 

Warrington Electrical Society.— Addressing the men bers of the 
Society on the Wonders of Electricity," Mr. J. B. Robertson said 
tbat they stood at the threshold of а new expansion, for the power 
stations were being linked together, and new stations were being 
erec'el with every refinement of economy in the generation of 
power in large quantities. Systema of electrical mains were being 
Spread wider, both underground and overhead, ro that in time the 
most remote districts would enjoy the service which was now the 
privilege of towns. As that movement progressed, the coal resources 
of the country would be vtilised more and more in a limited number 
of efficient centres. 

Physical Soclety of London.—At a meeting of the Society to be 
held to-day (Friday) at the Imperial College of Science, the follow- 
ing papers will be read :—‘‘The Effect of Viscosity on Orifice 
Flows," by Mr. W. N. Bond, M.Sc. ; "The Viscosity of Water at 
Low Rates of Shear,” by A. Griffiths, D.Sc., and Constance H. 
Griffiths, M.Sc.; and A Method of Measuring Frequencies,” by 
B. S. Smith and G. F. Paitridge, B.Sc. 

At the meeting held on April 8th a paper, entitled A New 
Registering Microphotometer," was read by Dr. W. J. Н. Moll, 
of the University of Utrecht. The device employs a diminished 
image of a slit, on which the filament of a half-watt lamp is 
focused, projected by means of a microscope objective on the 
photographic plate or other object of which the absorption is to be 
measured. A second similar objective focuses an imagine of the 
slit, magnified up to its original size, on a second slit behind which 
is mounted a sensitive thermopile of the author's own design con- 
nected to an improved D’Arsonval galvanometer. By suitable 
gearing to an anes i the photographic plate is given a slow 


motion at right angles he beam of light, and at the same time 
a drum of photograph paper, on which the spot from the 
galvanometer is focused, is caused to rotate at a suitable rate. A 
record is thus obtained of the density of the plate at different parts 
encountered by the beam of light. The arrangement is dead beat 
and so quick in response that intensity curves of close spectrum 
lines, Zeeman triplets, &c., are accurately recorded. 

A new method of using the quadrant electrometer for the 
measurement of electrical power was described by Mr. Hubert 
Parry. This involved the use of a potential-divider across the 
supply circuit, and a standard non-inductive resistarce in series 
with the load. An ammeter and a voltmeter were employed to 
measure the supply voltage and the load current. An example of 
its application to determine the power-factor of a condenser was 

uoted. 

E Electrical Trades Benevolent Institution. —The annual general 
meeting of the Institution will be held at the offices of the Cable 
Makers' Association on Monday, April 25th, at 2.30 p.m., to receive 
the Report of the Committee, and to pass the accounta for the year 
1920; to elect members of the Committee of Management ard 
Auditors, ard to consider slterations of rules. 

Glasgow and District Radio Club.—At the meeting held on 
March 30th Mr. T. Senior lectured on Aerials.” Mr. Senior was 
well qualified to speak on this subject, having had about 10 years’ 
practical experience in the ercction and fitting out of wireless 
telegraph stations. The various types of aerials in general use 
were illustrated by blackboard diagrams, and the advantages and 
disadvantages of each were emphasised. The different kinds of 
wire which could be used, ohmic resistance, skin effect of high- 
frequency currents, the necessity of good joints for efficiency were 
dealt with in turn, and fully explained. he most effective methods 
of insulation, the necessity for preventing swaying of the aerial 
wires, and the vexed problem of whether the free ends should le 
joined or left open, were also discussed. 
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OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted аз to their movements, ` 


Мв. F. Соготка, chief electrical engineer and director of radio 
services in the Commonwealth of Australia Postal Department, 
has been appointed by the Commonwealth Postmaster- General as 
& commissioner to visit the United States, Canada, Britain, and the 
Continent, to inquire into various matters relating to telegraphy 
(including wireless) and telephony.— Sydney Morning Herald. 

SENATOR MARCONI has lett England for Italy, with the object, 
it is reported, of carrying out further wirelees experimenta on 
board his steam yacht Elettra. 

Мв. Е. A. EDWARDS, A. M. I. E. E., of the Westinghouse Electric 
International Co., who is a captain in the Royal Corps of Signals 
(T. A.), has been appointed to command the 64th (Kast Anglian) 
зе Signals Defence Corps, with the rank о? lieutenant- 
colonel. 

The Times states that SIR GERALD CHADWYCK-HEALEY has 
been adopted as prospective Unionist candidate for the Newbury 
Division at the next General Election. 

Mr. J. J. SMITH, for 21 years borough electrical engineer at 
Stookton-on-Tees, has resigned owing to 11!-health. 

Мв. H. E. ELLIS, managing director of the City Electrical Co., 
of London, is leaving England on April 29th, on а tour of his 
company's agents in North and South America, Canada, Australia, 
New Zealand, India, and South Africa. He is willing to place his 
opinion formed at any of these overseas marketa at the disposal of 
others who may get into touch with him. 

Мв. J. W. MEARES, M. Inst. C. E., Electrical Adviser to the 
Government of Indis, has been appointed Chief Engineer, Hydro- 
electric Survey of India, in succession to Mr. F. E. Bull, retired. 

On Saturday last the marriage took place at Loughborough of 
Мв. F. S. GRocAN, M. I. E. E., A. M. Inst. U. E., manager of the Arora 
Co., and Miss C. K. Norrington, who is already known to several 
electrical friends. 

The professional practice of the late MR. H. B. Ransom, 
M.Inst.C.E., 3, Victoria Street, S.W.1, has been transferred to 
Messrs. Dolby & Williamson, consulting engineers, 8, Princes 
Street, Westminster, S.W.1, to whom ali correspondence should 
be addressed. | 


NEW COMPANIES REGISTERED. 
Donald-Bean Insulators & Engineers, Ltd. (11,689).— 


Private company. Registered in Edinburgh April Mth. Capital, £15,000. in 
41 shares (3,000 preference), To carry оп the business of insulators, mechani- 
«al, electrical, and constructional engineers, ship and boat builders, ship 
repairers, and outfitters, &. The frst directors are: W. M. Donald, 33, 
Bothwell Street, Glasgow; A. Bean, 1, Shandon Streu. Govan, Glaspow, H. 
London, 1. Lynedoch Lerrace, Glasgow. Registered office: 11, Great Welling- 
ton Street, Glasgow. 


Victor Electrics, Ltd. (174,109).—Private company. Re- 
pistered April Ith. Capital, £5,000 in €l shares. 10 carry оп the business 
of manulacturers of, dealers in and agents for, cars, Carts, vans, bicycles, 
tricycles, conveyanecs, and carriages of all kinds, whether moved by mechanical, 
electrical, or other power; boats, launches, and yachts, &c. The first directors 
are: H. N. Outram, 5, Rectory Road, Southport; E. Outram, 76, Grange 
Road, Southport; II. Outram, 18, Balfour Road, Southport; A. Wilson, 7, 
Cumberland: Road, Southport; W. Maitland, 7, Cypress Road, Southport; |. H. 
Lavery, 7, Grange Road, Southport; V. Barmas, 14, Bright Street, Southport. 
Qualification, 100. shares. Secretary > W. Ball. Registered office Westmin- 
ster Buildings, Lord Strect, Southport. 


Power Production Co., Ltd. (5,031).—Private company. 
Registered. in Dublin December 10th. Capital, £1000 in £1 shares. То carry 
on the business of designing, constructing, buving, selling, controlling, 
operating, and owning power plants of all Кїл Sc. The subscribers (each 
with one share) шге: D. J. Reilly, Trim, С. Meah, solicitor; F. W. 
Forrest, Prim, Co. Meath, solicitor, The first directors are: J. Dornan and 
T. G. Price. Secretary: Т. G. Price. N office: Commercial Build- 
ings, Dame Street, Dublin. 

British Sangamo Co., Ltd. (174,133).—Private company. 
Redisiered April gin. Capital, £10,000 in £l shares. To carry on the business 
of mechanical, cleetrical, and general engineers, manufacturers, suppliers 
and fitters of and dealers in apparatus, machinery, appliances, &c. The 
subscribers (each with one share) are: J. Brown, Springfield, Minois, USA, 
banker; R. C. Lanshier, IIlinois. U.S. A., electrical manufacturer; 8. B. 
Ropers, Great Eastern. Hotel, E. .. 3. electrical manufacturer. The first 
directors аге not named. Solicitor: IL. W. Стой, 2. Bond Court, Walbrook, 
E.C. 

Greenlaw Electrical Supply Co., Ltd. (11,696).—Private 
company. Registered in Edinburgh April 7th Capital, £4000 in £l shares 
(O9. o per cent, non-cumulative shares). To supply electricity in Greenlaw, 
Berwickshire, and district, The first directors are: J. Clapham, High Street, 
Greenliw; J. S. Macgregor, High Street, Grecnlaw; T. Claoham, High Street, 
Greenlaw i Sir John Tb. Campbell of. Marchinont, Bart., Greenlawdean, 


Greenlaw: R. T. Kerr, Greentaw Mill, Greenbaw ; Dr. J. Marr, Ivy Lodge, + 


Greenlaw W. Middlemiss,  Marehmont Road, Greenlaw. Secretary: A. 
Miller, Registered otlice : The Square, Greenlaw, Berwickshire. 


Chisholm Bros., Ltd. (11.681).—Private company. Re- 
gistere in Edinburgh Ары 6th. Capital, £1200 in £l Shares. To take 
over he business of iron, coal, amd steel merchants, and general. exporters 
cared on at 190, West George Street, Glasgow, amd to carry on the business 
of eleetrical, motor, and пих наш ak engineers, colliery. furnishers, е. The 
fist directors аге: J. Chisholm, WA. Cablerwood Road, Rutherglen, clerk; 
G. G. Chisholm, M, Clinccrióntl Rd. Rutherglen, electrical engineer; J: 
Chisholin, 86, Молам Road, Rutherglen, merchant, Registered office : 190, 
West George Street, Glasgow 


Oldham Electrical Contractors, Ltd. (174.140).— Private 
company, Registered Apal 9th. Capital, £1000 in £l shares. To take over 
the business of eiecti] engin rs and contactors Carried on by J. [5 
MacNamara and . Atkinson at Oldham as the “Oldham Electrical. Repair 
Co," The subscribers teach with one sharo are: Ko Lord, 74. Beever Street, 
dham, boilder and contractor; J. E. Mie Namara, 46, Borkeer Street, 
Oldham, electrical engineer; А. Atkinson, 13. Mount Street, C orlton-on. 
Medlock, Manchester, electrical engineer. F. Lord is the first. director, and 


may retain office while holding £100 shares. Registered office: 46, Barker 
Strect, Oldham, 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


C.E.C., Ltd.—Debenture dated April 4th, 1921, to secure 
£12,000, charged on the company's undertaking and property, present and 


jucure, including uncalled capital. Holder: II. E. Ellis, 38, Fair › 
Stoke Newington, N. ; idi к Кано Road; 


Pinkney & Forster, Ltd.— Two mortgages dated March 
30th and Jlst, 1921, to ‘secure £7,000 and £1,500 respectively, charged on 
5 and 7, Saville Row, Newcastle-on-Tyne. Holder: Mrs. É. Stewart, 1 
Granville Road, Newcastlc-on-T yne. PAM 


Cray Installations, Ltd.—Particulars of £8,000 debentures 


authorised March 17th, 1921, whole amount issued, charged on company's 
property, present and future, including uncalled capital. 


John Tinsley, Ltd.—Satisfaction to the extent of £200 
on January 31st, 1521, of debentures dated June 5th, 1912, securing £500, 


Muirhead & Co., Ltd.—Satisfaction in full on April 15, 
1921, of debentures dated November 16th, 1904, securing £5,500. 


Adams Bros. (Longton), Ltd.—Debenture dated March 
21st, 1921. to secure £1,000, charged on the company's undertaking and 
property, present and future, including uncalled capital. Holder: A. P. Ford, 
Basford, Stoke-on-Trent. 


Peerless Flash Lamp Co., Ltd.—Particulars of £18,000 
debentures authorised March 23rd, 121, present issue £12,000, charged on 
the company’s undertaking and property, present and future, 
uncallled capital. 


Newcastle-upon-Tyne Electric Supply Co., Ltd.— Trust 
deed dated March 24th, 1921, supplemental to trust deeds dated June Mth, 
1909, November 10th, 1914, May 3rd, 1915, March ]4dth, 1918, to secure 
41.104, % 8 44 per cent. consolidated first mortgage debenture stock, in 
addition to £1,042,000 secured by previous deeds. Property charged : Electrical 
undertakings of the company, freehold premises Known as“ Carville“ and 
Neptune Bank, leaschold. premises at Dunston, and company's other assets, 
present and future, except uncalled capital. Trustees: Whitchall Trust, Lid., 
2, St. Helen's Place, К.С. 

Telegraph Manufacturing Co. (Colonial), Ltd. (71,854). 
—Return dated March 22nd, 1921. Capital, £2,000 in £l shares, All shares 
taken up. £2,000 paid. Mortgages and charges: Nil. : 


Yorkshire (West Riding) Electric Tramways Co., Ltd. 
(84.167).—Return dated February 17th, 1921. Capital, £600,000 in £5 shares 
(70.000 preference and 00,000 ordinary), 46,261 preference and 40,977 ordinary 
shares taken up, £436,190 considered as paid. Mortgages. and charges: 
£272,373. 


including 


—— ———DE 


- CITY NOTES. 


The report for 1920 shows that the re- 
Cuba Submarine ceipts were £81,542 and the expenses 


Telegraph £34,284. After providing £7,063 for in- 
Co., Ltd. come tax and adding £17,611 for difference 


in exchange and £21,150 brought forward, 
the total available is £78,057. Out of this £15,000 has been 
added to general reserve, £17,611 to reserve against loss on 
investments, and £2,500 to the pension fund. Interim divi- 
dends were paid in October at the rate of ]Ü per cent. per 
annum, less income tax, on the preference shares, and at the 
rate of 5 per cent. per annum, free of tax, on the ordinary 
shares, and the directors recommend final dividends at the 
same rates, and & bonus of 4s. per share on the ordinary 
shares, free of tax, leaving £26,646 to be carried forward, 
subject to E.. D. Several sections of the cables underwent 
repairs during the year, while an attempt to repair the Cien- 
fuegos-Santiago 1905 cable was unsuccessful, but it is hoped 
to restore this cable to working order after laying a new 
section from Cape Cruz to Santiago which is now being 
manufactured, and will be laid in the course of the next 


few months. The total cost of the work on the cables during 
the year was £24,542, and it was charged to reserve. 


In their report for the year ended Decem- 

English Electric ber, 1920, the directors state that, alter 
Co., Ltd. writing down stocks on a conservative basis 

to correspond with present day values, the 

balance to the credit of profit and loss account, including 
£45,302 brough forward, is £312,233. Deducting debenture in- 
terest and trustees’ fees, 454.275; interest and discount, 
48.608; dividend at the rate of 6 per cent. per annum on the 
preference shares, £11,914, leaves 4131.44]. A dividend on 
the ordinary shares at the rate of 8 per cent. per annum, less 
tax, will absorb £85,204, leaving £46,236 to carry forward. 
Certain dividends receivable from subsidiary conipanies (in- 
cluding the realised profit on the sale of certain assets) have 
been, in part, applied in writing off the entire expenses of, and 
discount on, the recent note issue. as well as reserving for the 
whole of the premium due on repayment, and in adding а 
further £25,000 to the capital reserve account. In view of the 
uncertainties of the present day position of trade throughout 
the world, the directors have considered it prudent to utilise 
these resourees in the manner indicated, which is in close 
accord with their poliev of last year. In order to replace ех; 
penditure incurred in the purchase of the Stafford Works, and 
stocks, and for other purposes, the company issued in Novem- 
ber last £1,250,000 8 per cent. six vear secured notes at 98 per 
cent. repayable at January Ist, 1927, at 103 per cent. Ten per 
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cent. of the proceeds of this issue was received prior to Decem- 
ber 31st, 1920. and included in the accounts for 1920. The 
balance of £1.100,000 has been received since that date, and 
will appear in next year's balance sheet. Further progress in 
completing the amalgamation of the various undertakings con- 
trolled by the company was made during the past year. The 
properties of the Coventry Ordnance Works, Ltd., and Willans 
& Robinson, Ltd., have been leased to the company, and 
arrangements are now in progress for winding up the Phoenix 
Dynamo Manufacturing Co., Ltd., and the United Electric Саг’ 
Co., Ltd. The directors are confident that this consolidation 
will facilitate control, and result in effecting greater economy 
in administration. The engineering trade was adversely affected 
by a series of labour troubles throughout the year, and more 
particularly by the moulders' strike, which, though it ended 
in January, handicapped output for a considerable period there- 
after. The directors sincerely regret the loss of their colleague, 
Mr. Walter Rutherford, who since the close of the year has 
retired from the board and the management of the company. 
During the year under review, Mr. Robert Grant, jun., joined 
the board. Annual meeting : April 27th. 


Eastern Telegraph Co., Ltd.—The directors will convene 
the annual meeting as soon as the full accounts can be sub- 
mitted. A final dividend for the year 1920, of 24 per cent., 
free of income tax, on the ordinary stock is to be paid, making 
the total for the year 10 per cent., free of tax, the same rate 
as was paid for the previous year. The usual distribution at 
the rate of 34 per cent. per annum, less income tax, on the 
пе stuck for the first quarter of 1921 is also being 
made. 


Norwegian Marconi 'Co.—The A. S. Norsk Marconi 
Kompani has declared a dividend at the rate of 5 per cent. 
for 1920, making, with the interim distribution, a total of 
15 per cent. for the year. The company was formed two 
years ago to acquire licences for the utilisation of Marconi 
patents for Norway and Norwegian ships, and the sharebolders 
are shypowners and other shipping interests. 


Stock Exchange Notices.—Application has been made to 
the Committee to appoint a special settling day in, and the 
Committee has specially allowed dealings in :— 

Electrical Apparatus Co.—30,423 10 per cent. & cumula- 
tive preference shares of £1 each, fully paid, Nos. 1 to 30,423. 

And to allow the following to be officially quoted :— 

Calcutta Electric Supply Corporation. 500.000 5 per cent. 
first mortgage convertible debentures. 

Victoria Balls & Transvaal Power Co.—£2,009,390 5 per 
cent. first mortgage debentures. 

Yorkshire Electric Power Co.—80,9300 ordinary shares of 
410 each, fully paid, and £230,000 54 per cent. redeemable 
debenture stock. 

The Committee has ordered the undermentioned to be 
otheially quoted :— 

ladtields.—75,115 ordinary shares of £1 each, fully paid 
(Nos. 1,600,001 to 1,663,118 and 1,506,007 to 1,551,600). 

Johnson, Matthey & Со.— #250000 8 per cent. seven-year 
notes (Nos. Al to 2,100 (£10), BL to 1,790 (£100), and Cl to 
50 (41.000). (Registered.) 

Metropolitan Electric Supply Co.—£56,926 31 per cent. 
mortgage debenture stock, redeemable. 

Metropolitan-Vickers Electrical Co.—65,732 ordinary shares 
of £1 each, fully paid (Nos. 6,205,173 to 6,270,004). 

Stewarts & Lloyds.—47,440 deferred shares of £1 each, 
fully paid (Nos. 1,782,501 to 2,629,030). 


City Electric Light Co., Ltd. (Brisbane).—Credit balance 
for year ended January, 1921, £57,997, plus balance brought 
forward, making the total £55,427. An interim dividend was 
paid last September amounting with dividend duty to £25,829, 
and further dividends of 3 per cent. on the 6 per cent. prefer- 
ence shares, 34 per cent. on the 7 per cent. preference, and 
9 per cent. on the ordinary shares were recommended to the 
meeting jn March. The payment of these dividends, together 
with the dividend duty and an allowance for Federal tax, 
absorbed £32,405, leaving £193 to be carried forward. 


Indo-European Telegraph Co., Ltd.—The directors re- 
comménd a final dividend for 1020 of £1 2s. 6d. per share 
(making 7 per cent. for the усаг). free of tax: also a distribu- 
Поп out of equalisation of dividends fund of 15s. per share, 
free of tax, making a total of 10 per cent. for the year. 


Electrical Utilities Corporation, 


dend 
for the quarter ended March 3lst. 


Ltd.—. quarterly divi- 


Kaministiquia Power Co.—Dividend at the rate of 8 per 


cent. рег annum on the common stock for the quarter end- 
ing April 30th. | 


Bastian Meter Со., Ltd.—The directors report a net profit 
of £455 for the year. plus £589 brought forward. A dividend 
of 6 per cent, on the cumulative preference shares, and one 
of 6 per cent. on the ordinary shares are to be paid, leaving 

to carry forward. 


Sections of the market. 


of 14 per cent. on the preferred stock is announced 


Eastern Extension, Australasia & China Telegraph Co., 
Ltd.—F inal dividend on the old shares of 23 per cent., free 
of tax, making a total distribution of 10 per cent., free of 
tax, for the year 1920, as.in the previous year. 


Switzerland.—l.a Société de la Fabrique d’Accumulateurs 
d'Oerlikon is declaring a dividend of 20 per cent. for last 
year. А 


Direct United States Cable Co., Ltd.—<A final dividend 
of 4s. per share, less tax, making 4 per cent. for the year 


ended March 31st, is announced, 


STOCKS AND SHARES. 


TUESDAY EVENING. 

RELIEVED from the apprehension of a general stoppage of work, 
the Stock Exchange markets were quick to respond to the 
altered conditions brought about by the refusal of the Rail- 
waymen and Transport Workers to support the Miners’ 
Federation. Prices improved in most departments, although 
it cannot be said that business increused to any noticeable 
extent. The position is still regarded as sufliciently unsettled 
for it to render buyers cautious of entering the markets except 
those for purely giltedged stocks. With the Budget to be 
Introduced on Monday next, the domestic atmosphere 18 
charged with financial, as well as political, uncertainty; while, 
abroad, the action of France with regard to the forthcoming 
May the First obligations of the Germans does not tend to re- 
assure confidence, 

The Home Railway market has naturally benefited from the 
blowing-over of the railway strike. Prices recovered in all 
The Undergrounds, which had fallen 
with the rest, although not to the same extent as the steam 
stocks, have hardened with their brothers, and Underground 
Electric Income Bonds are З better at 72}. The rise of 5 
points in Central London deferred. non-assented stock to 224 
has been held. Apparently somebody wanted to buy a few 
hundred pounds, attracted by the wide difference between the 
quotation of this stock and that for the assented deferred, the 
latter standing about 42. As might have been expected, the 
buyer found nobody anxious to sell the lower-priced stock at 
the current nominal price, which was therefore advanced us 
already mentioned. Metropolitans slid back to 234, to rally to 
244. Underground. £10 shares gained Jj at £2. Guaranteed, 
deoenture and preference stocks. аге all one to two points 
higher. 

the English Electric dividend has had a strengthening effect 
upon the market in manufacturing shares. English Electrics 
advanced to 128. bd. Siemens rose to a guinea and the new 
shares to 208. General Electrics are better at 2358. 3d., and 
the preference at 155. 6d. British Aluminium at 165. 3d. are 
ex dividend. Telegraph Constructions went back a little to 30. 

Ihe only changes in the list of electricity supply companies 
are a rise of § in Charing Cross 44 per cent. preference, and 
a decline to 175. in City of London 6 per cent. preference. 
The latter came about evidently as the result of shareholders 
trying to sell some of these in order to apply for the company's 
new 5 per cent. second. preferences which are being offered at 
208. ‘The subscription lists for the latter closed on ‘Thursday 
and underwriters are very curious to see whether they 
will be lett with any of the shares. The better conditions 
Which became manifest in the markets on Tuesday evening 
and which produced substantial rises amongst gilt-edged 
securities, resulted from rumours that a settlement of the 
miners’ strike was expected to take place practically at once. 
It had a pronounced effect upon many of the markets round 
the Stock Exchange. 

At the meeting of the Stock Exchange proprietors to-day 
(Tuesday) it was announced that the managers had decided to 
spend £12,000 upon a new installation of electric light. Up 
to the present about 45.0% has been expended. When 
finished, the installation, according to the chairman of the 
meeting, will be up to date in every particular. Newcastle-on- 
Tyne 7 per cent. preference shares are better at 19s.. and 
in this connection it may be pointed cut that there is about 
42.500 stock of the company's 44 per cent. first mortgage 
debenture stock on offer at 714. Interest is pavable in Janu- 
ary and July. The stock is redeemable in 1939 at 100. or in 
1:22 at 105, unless by purchase. The yield, straight out, is 
64 per cent. on the money, but allowing for redemption this 
is raised to 8} per cent., and on the additional £2 there is, 
of course, no income tax to pay. The Central Electric 8 per 
cent. notes, over-subscribed by the public, are already quoted 
at a small premium. 

The feature amongst Telegraphs and Telephones is a further 
jump to 2 7/16 in Marconi's. The preference have risen to 23 
and Marconi Marines to 1 7/16. Canadian Marconi's went up 
to 8s. 6d. Radio shares are still lagging a little behind the 
market in the parents. For the rise in Marconi's the only 
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explanation is that already mentioned in these columns, 
namely, thet the company will declare a 20 per cent. dividend 
next month. making 25 per cent. for the full vear. In addi- 
tion, there are hopes that the Government may square up 
before long with the Company, in’ the course of which it is 
expected that there will be a further substantial sum to come 
to the Marconi shareholders. | Anglo-American deferred has 
eased off to 1541. Cuba Submarine shares at 7 are 10s. higher, 
although a bargain was marked last week at 65. There is 
little dome in the Eastern group. Globe ordinary, with a rise 
to 16, have come into line with the other members of their 
Гау. 

Armament shares, together with those of various iron, coal 
and steel companies, have generally advanced. Babcock. & 
Wilcox remain unchanged at 2/16. The rubber share-list is 
a trifle harder. although the price of the produce is still no 
better than ИЧ. per lb. 

Brazilian Tractions are better at 56, although the preferred 
eased off to 713. Canadian General Electrics are 1214 after 
being higher. The feature in this market is the way in which 
Mexicans are mounting. Following upon naprovements in 
the previous fortnight, new gains stand to the credit of the 
issues in the Mexican Light and Power, Mexico. Tramways, 
and the Pachuca Light and Power companies. Vigorous rises 
have taken place this week in many other Mexicans. A Con- 
ference is said to have been arranged at Washington for try- 
ing to unravel the difficulties in. connection with oil. conces- 
sions in Mexico. If the various points of contention. can be 
smoothed out, the way will be open for American money to 
flaw into Mexico. Of its readiness to do so, there is no reason- 
able doubt, but until the diplomatic difficulties that surround 
the oil question are disposed of, Mexican. progress can receive 
по assistance from American capitalists. 


SHARE LIST OF ELECTRICAL COMPANIES. 


Home ELECTRICITY COMPANIES, 


Dividend Price 
— — April 19, Yield. 
3919. 1920. 1931. Rise or fall. p.c. 
Brompton Ordinary.. si .. 22 12 6 — 410 0 0 
Charing Cr.ss Ordinary te 8 34 — 10 6 6 
do. do. do. 44 Pr. 44 44 1 A + А 716 6. 
Chelsea.. к бун 8 5 as 4 6 3 — 10 0 0 
City of London - HA 18 14 23/3 - 12 0 10 
do. do. 6 per cent. Pref... 6 6 177 —1 / 7 1 2 
County of London : R 8 78 — 10 9 10 
do. do. 6 per cent. Pref... 6 6 b — 710 0 
Kensington Ordinary 7 9 4k — 1018 2 
London Electric — .. pe sa 2) 24 1 — 710 0 
do. do. 6 per cent. Pref .. 6 6 21 — 10 18 2 
Metropolitan .. кк ae 6 q 3t — 10 15 4 
do. 44 per cent. Pref. ; 44 4h 2 -— 718 2 
Bt. James’ and Pall Mall „ 12 12 6 — 10 0 0 
South Lonion "E V 6 — 2А — 9 210 
South Metropolitan Pref... БЕ 1 1 15/9 — 8 17 10 
Westminster Ordinary  .. . . 10 10 5k — 9 15 2 
' TELEGRAPHS AND TELEPHONES, 
1918 1919 
Anglo-Am. ‘Vel. Pcef. п, vx 6 6 TRAX — 11210 
do. Def... Y .. 88/6 1А 15i — À 910 6 
Chile Telephone . - - 8 6 54 — 6 6 8 
Cuba Sub. Ord. m si - 7 7 7 + 3 10 0 0 
Eastern Extension .. 5 .. 10 10 16 = 6 50 
Eastern Tel. Ord. .. bs oe 8 10 160 — 6 5 0 
G obe Tel. and Т. Ord. .. vi 8 10 16 +h 6 5 0 
до. do. Рг, .. ba 6 6 9 — 618 4 
Great Northern Tel, Ss oe 92 22 22 — 10 0 0 
Inds-European - ws .. 13 10 90 8 6 8 
Marconi ri s - eS 25 25 21 14 — 
Oriental Telephone Ord. .. . 10 12 2, — 5 9 7 
United R. Plate Tel. za ae 8 8 6h — 6 10 8 
West India and Panama .. . 1/3 Nil ca — Nil. 
Western T«legraph.. vs S 8 10 16 D 6 5 0 
H. ur. Rains, 
1919 1920 
Central London Ord. Asscnted .. 4 4 444 Be 900 
Metropolitan .. os - zv 1i )j 25 + 4 6 0 0 
do. Distr'ct si . Nu Nil EN — Nil 
Underground Electric Ordinary.. ХИ Nil 2 + Nil 
do. do. "AC .. NH Nil t /- 4 Nil 
do. do. Income .. 4 2 724 +3 215 2 
Foreign Trams, &c. 
1913 1919 
Anglo-Arg. Trams, First Pref. .. Nil FA oR = 10 9 
do. do. 2nd Pref. .. Nil! Nil З = Nu 
do. do. 5% Deb. у: б 5 504 — 8 8 0 
Brazil Tractions Ae ' .. Nil NI 36 +1 Nil 
British Columb:a Elec. Rly. Pice. 5 5 55 — 9 1 10 
do. do. Preferred 23 5 544 — 8 14 0 
do. do. Deferred Nil 8 511 — 11 17 6 
do. do. Deb. .. 4 4 575 +1 1 710 
Mexico Trams 5 рег cent. Bonds . Ni! Nil 8" +1 Nil 
do. 6 рет cent. Bonds. Nil Nil 2 1 +1 Nil 
Mexican Light Common. .. Nil Nil 113 1 Nit 
do. Pref. 24 . Nu Nil 18 — Nil 
do. 1st Bonds .. .. Nil Nil 613 42. Nil 
MANUFACTURING COMPANIES, 
Babcock & Wilcox .. T . 15 15 2 — ., 6 10 0 
British Aluminium Ord, .. .. 10 10 16 ͤ/ ÄXxd9  -- 12 6 2 
British Insulated Ord... .. 1024 15 1, — 919 0 
Callenders .. m - .. 25 15 l1 -= 10 18 3 
2: 61 Pref, .. ss - th € 17/6 esi 781 
Crompton Ord. “+ E .. 10 10 18/3 — 1411 0 
Ed ison- Swan. - Y .. 10 10 10/- — ы 
do. do. 5 per cent. Deb. .. 5 5 10 — 7 210 
Electric Construction уз .. 10 10 15/9 — 1214 0 
English Electric ; vs ы — 8 12/6 - 1/6 1216 0 
Do. Pret. en . — 6 13/- 948 
Gen. Elec. Pref.  .. T es єт 6) 1876 + 6а. 74 5 
йо. Ord. ia ext 2s 10 10 25/3 — |. 8 12 0 
Henley - a% as .. 75 15 is coole 11 8 6 
do. 4) Pref, e vg ИЕ 4' Ah 4 Е. 6 18 6 
India Rubber is A .. 10 10 і = 
Met- Vickers Pref... 1 5 == N 1] = 9 210 
Siemens Ord, ДЕ ‚©. m 10 10 1. + 1 9 15 4 
Telegraph Con. T " .. 20 2) 20 — i 519 9 


* Dividends paid free of Income Tax, 


MARKET QUOTATIONS, 


IT shculd be remembered, in making пае of the figures appearing 
in the following list, that in some cases the prices are only general 
and they may vary according to quantities and other circumstances. 


— — — — 


Tuesday, April 19th. 


| . 
' Fortnight's 


Latest 
CHEMICALS, &c, Price. Inc or Dec. 
a Acid, Оха!іс .. Е ee .. per lb. 10d. 
a Ammoniac Sal НИ zx .. per ton £75 . 
а Ammonia, Muriate (large crystal) » £65 М 
а Bisulphide of Carbon x - i 2 : 
a Borax e ; 3s £34 | 
a Copper Sulphate : " ы ia £34 A 
a Potash, Chlorate  .. - .. per lb. 6d. Ad. dec. 
a Perchlorate - " 10d. "E 
а “Shellac .. ae T єз .. per cwt. | £14 10s. deo. 
a tulphate cf Magnesia Ex .. per ton £16 T 
a Sulphur, Sublimed Flowers T £1 £1 dec. 
a " Lump ga 28 " ө £18 | 7 
a Зода, Chlorate Е T .. per lb. эа. dd. inc. 
а „ Crystals Ж 35 .. рег ton £1 " 
a Sodium Bichromate, casks .. per lb. 1/- 
METALS, &c, | 

p Babbitt's Metal Ingots — .. per ton £95 to £800 $i 
c Brass (rolled metal 2" to 12" basis) per lb. 11:4, a 
c „ Tubes (solid drawn) el á 1/13 to 3/2 : 
C „ Wire, basis " ji 1154. : 
c Copper Tubes (solid drawn) bg " | 17 | | 
с ^ Bars (best selected) .. рет ton £116 "T 
C xe c who m. N £116 | | 
с » Rod .. "m us á £116 эз, 
d „ (lectrelytic) Bars " £74 10s. ino. 
d Ж " Sheets 5s "e £145 T 
d „ vi Wire Rode.. " £90 | 10s. inc, 
d „ if H.C. Wire.. per lb. 11}: z inc. 
f Ebonite Rod .. Ет" iex " " 3/6 е 
f m Sheet.. Р " 8/- А 
п German Silver Wire эз 2/9 | ee 
h Gutta-percha, fine " 14/- to 16/- ' 
h India-rubber, Para finc А " К 103d. І A 
і Iron Pig (Cleveland Warrants) .. per ton Хот. bi 

„ Wire, galv. No. 8, Р.О, qual. " £40 ‘ £5 dec, 
g Lead, Engiish Pig. е ©з „ £22 10s. 20. inc. 
g Mercury е as e .. per bo*. £12 10 to £12 15 - 
e Mica (in original cases) small . per lb. 4d. to 4/- um 
e „. Ве СА medium.. 99 5/- to 10/- T 
e ^ si ji large i 12/6 to 45/- & up ni 
p Phosphor Bronze, plain castings . К 1/4 to 1/9 $a 
p 15 „ rolled bars and rods S 2/1 to 2/6 . 
р " „ rolled strip & sheet Е 2/2 to 2/7 
d Silicium Bronze Wire S .. per ld. 1/4 ў 
г Steel, Magnet, in bars = " РА 1/8 be 
п Тїп, Block (English) .. .. pet ton £154 to £155  £linc. 
n . Wire, Nos. 1 to 16 .. per lb. 47 28 
р White Anti-friction Metals .. per ton £78 to £900 


Quotations supplied by— 
g James & Shakespeare. 
h ld ward Till & Co. 


а G. Воот & Co. 
c Thos. Bolton & Sons, Ltd. 
d Frederick Smith & Co. і Bolling & Lowe. 
e F. Wiggins & Sons, 1 Richard Johnson & Nephew, Ltd. 
f India-Rubber, Gutte-Percha and n P. Ormiston & Sous. 
Telegraph Works Co., Ltd. p ——— 
r W. F. Dennis & Co. 


power- Factor Correction.—A careful study of motor 
application iu an industry with a view to power- factor correction 
will usually prcduce rather startling results, said Mr. P. Т. 
Vanderwaart, electrical engineer of the New Jersey Zino Co., in 
a paper on “ Power-Factor Correction and Its Relation to Plant 
Operation,” read before the Philadelphia Section, Association of Iron 
and Steel Electrical Engineers. In plant No. 1, a case cited by Mr. 
Vanderwaart, the horee-power in mctors released by such a study 
was 2 610, while the cost of rew motors and reapplication of old 
ones was $1,400. Sub-station capacity to the value «f $600 was 
also released. The power factor of the maximum demand was 
raised from 76˙5 per cent. to 82:1 per cent. through this study. 
The saving in energy was not so important, as the weighted 
average efficiency was only raised from 87'7 per cent. to 88 3 per 
cent. A study of plant No. 2 produced even better results, the 
value of motor horse power released being 3,400, and the cost of 
making changes 81,800. Sub-station capacity released was valued 
at 3700. Mr. Vanderwaart showed how it was possible to make 
such surveys of a plant through the use of record systems and а 
liberal use of instruments. The spplication and economies of other 


power-factor correct/on methods were also brought out.— Electrical 
World, 


A Russian Magnetic Iron-Ore Field.—The late Dr. 
Ernst Leyst, of the University of Moscow, after researches ex- 
tending over several years, has located with the help of the magneto- 
meter a large field of magnetic iron ore in the Government of 
Kursk on the Russo-Ukrainian border. The survey has been made 
Over an area of close upon 11,000 sq. miles. There are two ore 
bodies running parallel to each other at a distance of about 36 
miles from each other and each of them about 150 miles long, one 
of them being 24 miles, the other about 30 miles wide. Dr. Leysts 
magnetometric survey has been examined by Dr. Petersson, Pro- 
fessor at the Mining High School in Stockholm, and on behalf of 
the Swedish Jernkontor by one of their mining engineers, Mr. 
Nathorst. Both Swedish experts have confirmed the Russian pro- 
fessors view that a very important iron-ore deposit has been 
discovered. Ая soon as the political situation will permit, funds 


will be provided to make borings and complete the gur vey.— Iron 
and Coal Trades Review, | 
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THE LABOUR SITUATION AS IT AFFECTS THE ELECTRICITY SUPPLY INDUSTRY. 


By T. W. COLE (Joint Secretary, Home Counties Industrial Council). 


(Concluded from page 458.) 


Іх my last article I pointed out that the tendency of 
trade unionism in the electricity supply industry was 
towards industrial unionism, that is, a consolidation of 
all interests under one trade union organisation. This 
is, of course, by no means achieved at present. 

It was also seen that this tendency of trade unionism 
fell in with the revolutionary programme of Guild 
Socialism. — Coming to the Industrial Councils, the 
Whitley Scheme, of course, also falls in line (in respect 
of the employes’ side) with the consolidation of the trade 
union interests. I mention this merely to indicate the 
momentous Importance of the wise handling of the whole 
matter in every detail. There is no royal road out of 
these difficult ies; indeed, the electricity supply industry 
is probably one of the most complex with regard to its 
labour troubles. Not only are there the factors which 
we have already enumerated, but even on the employers’ 
side there are dissimilar and sometimes dissentient 
factors in so far as part of the employers are Municipal 
Corporations and part are private companies. With 
regard to the former, certain of the Municipal Corpora- 
tions are largely directed by labour representatives, 
whose political and other views шау coincide more with 
the employés than with those of the company emplovers. 
Then, also, there is the always impending influence of 
the Government in the case of disputes which threaten 
to come to a deadlock. The only interest of the Govern- 
ment is naturally that the public supply should be 
miammtained, which means a tendency towards forcing 
the issue on grounds of expediency rather than of right 
or propriety. All this means that in coping with 
the situation it is finally “ brains that must tell." 
This brings us to the last consideration, the Whitley 
Councils. It might be said at once that despite the 
occasional creaking of the machinery. the Whitley 
кеңеше provides the best hope of dealing with the whole 
situation satisfactorily. There is, for instance, in the 
first place, practically complete machinery for dealing 
with every question that can occur ; sec ondly, no better 
scheme can be devised by which the two sides are brought 
into closer touch. Both parties meet, as it were, on 
common ground, which is a fundamental necessity of 
any bona- ade rapprochement, 

The Whitley Councils were, in fact, organised just at 
the right time, and the present orderly state of the in- 
dustry, from a labour point of view, is due, one might 
вау, entirely to their operation, Further, in view of 
the evolving changes in trade unionism and their pos- 
sible social consequences, as indicated in the pre- 
vious article, the Whitley Councils promise to play an 
even more indispensable part in the future. The fact 
is apparent that the increasingly effective organi- 
sation and consolidation of the trade union n, vement, 
to say nothing of its possible expansion, must һе 
met with a correspondingly powerful organisation such 
ax the Whitley Councils. Only in this way can all the 
potent influences be directed towards the common good. 
In this connection one important fact is often lost sight 


of. and that is that there is no such thing as any “tinal 
settlement © of industrial preblems. Industrial ques- 
tions are only one aspeet cf a huge mass of rapidly 


evolving social questions. To look upon the Мех 
Councils, therefure, as in any way courts of periodical 
arbitrations over differences, is to take a very inade- 
quate view, Their real function is to enable capital and 
labour to meet, and to make the constant read justments 
that are needed by this perpetual evolution. 

Among all the complexities of the labour situation 
there is at least one step which stands out clearly, and 
that is to strengthen and develop the Whitley scheme to 
the fullest possible extent, and to ensure that the best 
brains of the indust rv are enlisted in its service. In 


Works Comunittees. 


this connection it must be remembered that the Whitley 
scheme is certainly still incomplete in the direction of 
The present machinery, namely, the 
National Council and District Councils, does not bring 
the employers and employés directly into touch. This 
is reserved for the Works Committees in each under- 
taking ; such committees form, as it were, the lowest of 
the three tiers which properly compose the Whitley 
scheme. There is every prospect, however, that such 
Works Committees will shortly be formed, since the 
National Council at present has under consideration the 
constitution of such committees, and will doubtless be 
issuing its recommendations in the near future. When 
such Works Committees are established in the various 
undertakings, not only will the machinery of the Whit- 
ley scheme be so much nearer completion, but an oppor- 
tunity will be afforded for the influence of the em- 
plovers to be brought directly on the employés. By this 
I mean that the employ ers will have every chance of see- 
ing that the employés understand their opinions on any 
industrial or other subject which is pressing at the 
monent. At present employers often have diametrically 
opposite views to those which are being pressed on the 
employé from one or another quarter, hut they have no 
adequate opportunity of putting these forward on, as 


it were, neutral ground. With Works Committees, 
however, every question which in any way affects the 
industry can quite properly be included as pertinent 


for discussion. No one ought to ask more if the old 
Latin motto is right—magua est veritas et prevalebit. 
As u matter of fact, these words might be taken as the 
assumed basis of the whole Whitley scheme. The scheme 
is, in fact, nothing more than a working-out of the sug- 
vestion that emplovers and employed should sit down 
facing each other and, whatever the subject may he, talk 
it out. In other words, the Whitley idea is to stake 
everything on brains, right, or moral weight (a corol- 
lary to which is that the side which picks these qualities 
best should carry the day). This indirectly brings back 
the question of revolutionary propaganda taking place 
in the industry, which, in so far as it actually affects 
industry, is a matter of immediate concern to em- 
plovers. Whatever may be any immediate practical 
steps that are taken, it is the general weight and sound- 
ness of opinion which tells in the long run. The 
strength of a great deal of revolutionary socialism lies 
in its earefuilv thought-out principles, and the general 
way in which it is consistently formulated. + Being an 
entirely theoretical scheme, it has naturally in this an 
advantage over the present-day practical system of 
econonucs Which has grown up, as it were, as an 
organism. The fact that capitalisin is, so to speak, in 
possession has resulted in its supporters taking rather 
too much for granted. Like everxthing else, it is called 
upon nowadays to defend its title. lt must justify 
itself on moral, social, and economic grounds, or else 
sooner or later it must inevitably vield place. It is far 
too much assumed by both sides that the position of 
capitalism depends upon might being right." I men- 
tioned Mr. Hartley Withers's book, '' The Case for 
Capitalism,” to a socialist friend one dax, and he re- 
joined: “ But it Aas no case!” Now this is the atti- 
tude which is too often unconsciously assumed even on 
the capitalist side, and if revolutionary socialism is mot 
to gain ground, the capitalist supporter must not only 
first DE all be convinced himself that capitalism has a 
© ease," but must know exactly what that case is, and 
the principles on which it is based. It is obviously use- 
less to deplore a workman being a revolutionary socialist 
if that is the only system which has been put to him as 
embodying the hest, proper, economic, and moral prin- 


ciples. The problem, therefore, resolves itself into, first, 


— — | mE odd ———— — — — À—— — — á— 


528 THE ELECTRICAL REVIEW. [Vol 88. No. 3,265, APRIL 22, 191, 


formulating principles; and secondly, putting them 
. ER Ф 

forward for the adequate consideration of everybody 

concerned. 


That there are further modifications necessary to the 
'apitalist system as now in vogue goes without saying. 
That such agencies as Whitley Councils, if properly 
guided, may do much towards bringing about, or at 
least emphasising, these required changes, seems more 
than likely. Above all, clear, serious thinking is neces- 
sary. Finally, it must be constantly borne in mind that 
the test of апу social organisation is its utility to the 
conununity. Applying this to capitalism, Mr. Hartley 
Withers's dietum might be quoted: ^! Thie test of an 
economie system is its success in providing us with a 
good world to live in.” Such are the grounds on whieh 
propaganda must be based to be effective. 


—M—MÓMÓÁEÉBEÓEBRE 


EXTRA-HIGH-PRESSURE CABLES AT 
BIRMINGHAM. 


THERE 1s at present being laid in the City of Birmingham а 
three-core cable for the transmission of electricity at a pres- 
sure of 33,000 volts, under the Beard-Hunter system of auto- 
matie protection, the total length of the cable being about 
10 miles. Two cables run through the City from the new 
Nechells generating station to the generating station at 
Summer Lane, and one cable is laid from this station to a 
epbstation af Bourneville, where the pressure will be stepped 
down to supply the surrounding area at 5,500 volts. 

We give an illustration of the cable (fig. 1), which con- 
sists of three conductors, each of 0.2 sq. 1n. sectional area, 
paper insulated; the cable is lead sheathed and steel wire 
armoured, water-proofed and laid direct in the ground. 

Three-core compensated pilot cables, for use with the Beard 
Hunter automatic protective system, are laid in the same 
trenches, four pairs of telephone cores being provided in these 
cables for communication between the different stations. 

Messrs. W. T. HeNtLEY's TELEGRAPH Works Co., Lrp., have 
manufactured all the cables, and this firm is carrying cut the 


Big. . NO se. IN. . KE САНЕ (FULL-SIZE SECTION). 


laving and jointing. The joints are not of the usual lead-sleeve 
type, but are anade with cun-metal sleeves plumbed direct on 
to the dead sheathing of the cable. 

The cables are laid in the footway where possible, but where 
the footway is too congested, they. are laid in the roadway. 
The extra-hizh-pressure, $-core cables are kud in the trenches 
IS inches apart; to counteracet апу possible heating effect, and 
the pilots and a thirty- pair telephone cable аге laid between 
them. big. 2 shows the cables being laid. 

\fter being laid, the e.h;p. cables will be tested at 00,000) 
volts die. and. the portable apparatus for this test will be 
supplied by Messrs. Henleys. ‘Phe apparatus which will be 
usd as the 7 Delon; Wiehl is linlit in weight and of small 
capacity for such very bigh pressure. 

Kt the tine of writing the greater part of the cable has 
been lard, 66e between Nechells and Suminer Lane, and the 
work lias been very successfully carried out. 


THERMIONIC AMPLIFIERS. 


(Abstract of Lecture delivered at NEWCASTLE-ON- TY NE.) 


MR. J. R. Bearp, chairman of the Centre, presided at a 
lecture on February 28th on the above subject, which was 
delivered to the members of the NORTH-EASTERN CENTRE of 
the INSTITUTION OF ELECTRICAL ENGINEERS by Mr. W. D. 
OwEN, who, after briefly dealing with the basic principles 
of the thermionic valve, said it was important to study the 
characteristics of the valve in its simplest form, because the 
deductions drawn therefrom applied also to three- and four- 
electrode valves, which were revolutionising many branches 
of the electrical industry. By plotting plate current against 
plate potential a curve was obtained, half of which obeyed 
an exponential law, and the other half suggested the intro- 
duction of a limiting factor. From a series of such curves 
plotted with different filament temperatures, it became evi- 
dent that the limitation of current was reached when all the 
electrons emitted by the filament per unit of time were 
attracted by the plate, in which case no further increment 
in plate potential could produce a greater thermionic current. 
Immediately the temperature of the filament was increased 
the emissions of electrons became more copious, and the 
current consequently greater. Another limiting factor operat- 
ing was the space charge due to the cloud of free electrons 
in the immediate vicinity of the incandescent filament repel- 
ling their more recently freed neighbours back on to the 
filament. To overcome that space charge limitation it was 
necessary to increase the plate potential, and thereby accele- 
rate the stream of electrons across the space. 

It was thus evident that the successful operation of any 


lic. 2.-Virw or CABLE TRENCH. 


thermionic tube depended upon the correct adjustment. of 
both filament temperature and plate potential. Those ex: 
planations applied only to perfectly exhausted tubes in. which 
the electrons were free to move without encountering any 
gas molecules, and the present day ' hard". tubes were of 
that description. The presence of jas even in small quantities, 
modified the phenomena considerably, especially when the 
potential was high enough to move the electrons with suffi— 
cient velocity to disrupt any gaseous atoms in their path, 
thus liberating fresh electrons and positive ions, which move 
towards the plate and the filament respectively, causing а 
considerable increase in plate current. The introduction of 
one or more auxiliary. electrodes to enable the electron stream 
to be controlled by some independent source would seem, in 
retrospece, to be the next logical step in the development of 
the valve. Unfortunately, the valve was another of the many 
British inventions which had attained their consummation 
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abroad. The speaker mentioned the simplest case of one 
control electrode situated either inside or outside the tube, 
but capable of exercising an electrostatic influence upon the 
electron as it left the filament. The fact of supreme impor- 
tance was that a potential variation of unit value on the 
auxiliary electrode produced a plate-current variation such as 
could only be brought about by a very much greater variation 
in the plate potential; therein lay the secret of the tube's 
amplifying properties. 

The lecturer referred to the amplification factor, and then 
spoke of the three-electrode valve. pointing out that one of 
its interesting applications might be described as that of 
а potential balance, or rather a potential lever, an arrange- 
ment for measuring high voltages. The positive pole ot the 
supply to be measured was connected to the plate of the 
valve through a galvanometer or milliammeter, and the poten- 
tial of the grid was varied until no current passed, then the 
product of the grid voltage and the amplification factor was 
the required voltage. Theoretically it should be possible to 
modify the arrangement so that h.p. a.c. could be measured 
on the same principle, but as the method necessitated a 
potential divider capable of withstanding the full potential 
across its extremities, it was not likely to be considered as 
anything but an interesting speculation. The static method 
of measuring the amplification factor was not so satisfactory 
as the dynamic method. The plate and the grid batteries 
were connected to the extremities of a variable resistance 
which, by means of a slider connected to the negative end 
of the filament, was divided into two sections k, and R. An 
alternating e.m.f. was also applied as in a Wheatstone bridge. 
When the filament was incandescent there would be a current 
flowing in the plate circuit, and that current would vary 
about its normal value as а result of the alternating e.m.f.'s 
on the grid. but the plate would be subject to simultaneous 
variations of the e.m.f.'s 180 deg. out of phase with those 
affecting the grid. By adjusting the resistances so that the 
drop across Ry was equal to the drop across k,, there would 
be no sound in the telephones, because there would then be 
no alternating component in the plate circuit. 

The thermionic value had made possible many wireless 
devices, to say nothing of wireless telephony, and the sug- 


gestion was made. that 16 would be even more extensively 
applied if its limitations were -carefully studied when its 
possibilities in some new directions were being tried out. 
The lecturer suggested that it might be supposed that the 
impulse to be amplified followed the sine law, and that it 
was desired to reproduce those sinusoidal variations faithfully 
in all respects other than amplitude. That could be done only 
within the limits of the straight portion of the curve. If 
the amplitude of the e.m.f. impressed upon the grid were suffi- 
cient to take the plate current beyond the upper and lower 
limits of that straight portion then distortion would result, 
and if a point on either the upper or the lower bend were 
chosen as the normal working point, half а cycle would be 
amplified and the other suppressed. That was а very valuable 
property in wireless telegraphy, as the valve then rectified 
the incoming signal for detection and amplified it at the 
same time. The substitution of a three-electrode valve func 
tioning as a detector-amplifier for a two-electrode Fleming 
valve would sometimes transform weak unreadable signals 
into surprisingly loud ones. 

The lecturer demonstrated the use of a three-electrode valve 
applied to wireless telegraphy, the messages transmitted from 
the Horsea station being picked up. He added that in practice 
it was seldom necessary or advisable to go beyond sıx or 
seven ‘stages of amplification, because. in the first place, sufti- 
cient magnification could be obtained for all practical purposes 
with very few valves, and in the second place, it became 
more and more difficult to control successfully a multi-staged 
amplifier as the number of stages was increased, owing to the 
tendency to interoscillate and set up howling noises. Maore- 
over, parasitic effects would all be magnified in like manner. 
Beyond four stages it was generally possible to use an elec- 
tro-mechanical relay, by means of which any desired recording 
instrument could be operated. The lecturer concluded by 
alluding to the application of the thermionic valve to the 
frame aerial, and described the latter. He said that it was 
quite conceivable that the ubiquitous three-electrode valve 
might eventually be supplanted by a multi-electrode valve, in 
which each electrode would have some well defined function, 

al working together harmoniously to produce the desired 
effects. 


THE ENGLISH ELECTRIC 


Коп a number of reasons the impulse type of turbine has 
found favour in the eyes of engineers and those putting down 
new generating stations. This type allows ample clearance 
between the moving blades and all stationary parts, since 
the steam pressure in each of the stages is the same on each 
side of the disks. This feature adds to the safety and 
reliability of the machine, as compared with the reaction type 


IMPULSE TURBINE. 


THE ENJGIISH Enectric Co., LTD., is now in a position to 
manufacture turbo-electric sets with capacities ranging from 
250 kW to 30.000 KW, although none of the largest size have 
been produced yet. These machines are of very sound con- 


struction, and some details may prove of interest to our 
readers. The rotor shaft, upon which the disks carrying 


the impulse blading are mounted, is produced from a solid 
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lic. l.—LosciTUDINAL Section Tunovou © ENGLISH ELECTRIC " TURBINE, 3,000 R. P. MI. FRAME. 


Which involves very fine clearances. Further, the only appre- steel forging, rough turned, annealed and re-annealed 


clable end thrust on the rotor is that due to the surface 
friction of the steam against the moving blades, and this can 
be dealt with by a thrust block of comparatively sinall dimen- 
sions. The impulse turbine requires fewer stages to deal with 
à given range cf. steam expansion, permitting a short and com- 
pact design. 


between various stages of its manufacture, and finally ground 
to gauge. The shaft is accurately balanced before the disks 
are fitted. The latter are produced from solid steel forgings, 
and, as in the case of the shaft, are. freed. from internal 
stresses by repeated annealing. The disks are of a section 
to reduce to a minimum the stresses in the metal, at the 
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hubs; they are securely mounted on the shaft by means of 
supporting rings which are-keyed into grooves in the shaft. 
The wheel hub does not actuallv touch the shaft, a feature 
which renders removal easy. The points of support are kept 
at the outer edges of the hub, thus avoiding contact at the 
centre of the disk where the maximum stretching due to 
rotation occurs. 'The moving blades are produced from solid 
nickel steel bar (fig. 2), and are machined to gauge, and 
finally polished to reduce frictional losses and liability to 
erosion. The blade roots, which are of '" T " section. fit into 
corresponding grooves in the periphery of the disk, the blades 


Fic. 2.—StTaces IN BLADE PRODUCTION. 


being inserted through openings, which are securely closed 
by wedge-shaped locking pieces. Correct spacing is usually 
obtained by means of distance pieces forming an integral 
part of the blade (fig. 3), but in some cases these distance 
pieces are separate parts. The blades are shrouded with 
special steel strips, tangs being machined at the ends of the 
blades to provide a means of attachment. These tangs are 
inserted through slots in the shrouding, and ure riveted over. 

The glands at both ends of the turbine are of the carbon 


Wa. B—TyYpes or BLADE, SHOWING DISTANCE PIECES. 


ring type, consisting of a series of graphitic carbon rings, 
in three segments, held closely round the shaft by means of 
garter springs, a space being left between two rings inside 
the gland, which is supplied with sufficient steam at atmo- 
spheric pressure to form a seal. The possibility of air leakage 
to the condenser is thus obviated. 

The position of the rotor 1s maintained by a Michell type 
thrust block in which a single thrust sleeve, carried by and 
rotating with the shaft, is held in register by means. of 
stationary elements in the. form of inclined. pads arranged 
radially in the fixed portion of the thrust block. These pads, 
which are supplied with a continuous stream of oil, provide 
a practically frictionless bearing, as there is always a film 
of oil between their inclined. surfaces and the thrust. sleeve. 
The thrust block is provided with means for close longitudinal 
adjustment, in order that the position of the rotor and the 
blade clearances may be fixed before the turbine is put into 
commission; when the adjustment has been made the block 
is secured in position by a special locking device. 

As regards the stationary part of the turbine, the casing 
of the high-pressure end is of cast steel capable of with- 
standing the high pressures and temperatures of the steam 
before its expansion through the first series of nozzles. The 
low-pressure portion is of close-grained cast iron. The com- 
plete casing is divided on the horizontal centre line, and the 
top half may be lifted without breaking any pipe joints or 
dismantling the nozzle control and governine vear, thus giving 
free access for the examination or removal of the rotor. The 
steam end bearing pedestal, which carries also the thrust 
block, is connected to the turbine casing, and is designed 
with freedom to slide in an axial direction over a steel 
feather in the bedplate, and thus to follow the expansion 
ot the casing. 

The nozzles for the first expansion are carried in segmental 
castings Which are bolted to the east steel cover at the high- 
pressure end of the turbine casing. Steam passages of the 
predetermined form are obtained. by means of shaped. parti- 
tions of suitable alloy cast in the nozzle plate. The nozzles for 
the remaining staves are formed round the peripheries of 
the diaphaagins in а similar manner. 


The diaphragms are constructed of cast iron or steel, and 
are slightly dished in shape to stand rigid against the varying 
pressures exerted by the steam during changes of load when 
the turbine is in operation. For convenience in erecting 
and dismantling, the diaphragms are made in halves with a 
horizontal joint, the top halves being held in position in the 
cover by means of locking screws. ‘The joints between the dia- 
phragms are held in place and made steam-tight by the use 
of bronze keys which engage both halves. The sealing of 
the central openings in the diaphragins, through which the 
shaft passes, is effected by means of labyrinth packing glands 
formed by soft copper strips, of 
knife-edge section, which are 
caulked into parallel grooves so 
that the edges point outwards 
and practically touch the shaft, 
Should touching actually 
occur, the thin edges of the 
copper strips will be pressed 
back to a close running fit 
round the shaft without risk of 
damage to the machine, 

[n operation the turbine is 
controlled by a powerful 
vertical governor of the totally 
enclosed centrifugal type. The 
governor weights are freely 
supported on the vertical arms of bell crank levers, 
and are held in position by compression springs. When 
the turbine is operated the radial motion of the weights 
is directly transmitted to the governor sleeve, which com- 
municates with a floating lever. The last in turn operates a 
small pilot valve controlling the admission of oil under 
pressure to the top or bottom of the oil relay cylinder. Thus 
a drop in speed is indicated at once by a downward move- 
ment of the sleeve, which, by altering the position of the 


X 


pilot valve, allows oil to flow under the relay piston, and 
lifts the main throttle valve until the turbine speed has been 
brought to the correct level. The reverse action takes place 
if the speed rises above normal. A speed adjusting gear is 
fitted to the turbine by which the speed may be varied 5 per 
cent. on either side of the normal while the machine is run: 
ning. This pear is useful for adjusting the frequency when 


hig. 5. TOOTHED COUPLING. 


bringing alternators into step, and may be arranged for 
control either from the starting platform or from the switch- 
board. 

Every turbine is fitted with an emergency governor as 4 
safeguard against the possibility of damage to the machine. 
should the main governor gear fail for апу reason, allowinz 
the speed to rise to à dangerous point. This governor consists 
of an unbalanced ring (tig. 4) mounted concentrically on the 


Big. 4.— EMERGENCY GOVERNOR RING. 
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turbine shatt next to the thrust block, and held in position 
by means of a powertal compression spring. In the event 
of the turbine speed exceeding a predetermined maximum, 
the compression of the spring is overcome by the centrifugal 
foree due to the unbalanced weight, and the ring takes up 
a limiting position eccentric to the shaft. This causes eon- 
tact with a trigger which trips the valve mechanism, thus 
closing simultaneously the combined emergency and stop 
valve and the mat governor valve, shutting off completely 
the supply of steam to the turbine. The trigger is arranged 
so that it may be tripped by hand, if necessary. 

Oil under pressure, both for the lubrication of the bearings 
and for the operation. of the main governor gear, is provided 
automatically by a small rotary pump. which is driven through 
worm gears from the turbine shaft. 

Flexible couplings of the tooth or claw type are employed 
to connect the turbine and the driven shaft. The coupling 
is carried. inside the exhaust end bearing pedestal, and con- 
sists of toothed steel sleeves (fig. 5), which fit over and are 
securely keyed to the ends of the two adjacent shafts, and 
an outer muff with corresponding internal teeth or slots 
which encloses the sleeves. 

In addition to the standard high-pressure turbines, the 
English Electric Co. has developed special frames for tur- 
bines of the back-pressure, mixed-pressure, low-pressure, and 
reducing types. Ihe standard frames are arranged so that 
they are capable of simple modification in detail to meet 
specially the conditions and requirements of a particular 
installation. 

The foregoing particulars and illustrations are derived from 
a handsome brochure recently issued by the company. 


RECENT DEVELOPMENTS IN TURBINE 


PRACTICE. 
By К. BAUMANN. 


(Abstract of paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS.) 
(Concluded from p. 475.) 
Part IV.—MaxNiMUM OUTPUT AT GIVEN SPEED. 


THE most nnportant of the outlet losses are the leaving losses 
Which it has been proposed to decrease by adding to the last 
row of moving blades a diffuser which converts the leaving 
velocity into pressure. energy, but the increase in output 
which can thus be obtained from a given area of moving 
blades is very problematical, and the only. effective method of 
reducing the leaving losses is to provide additional blade area 
for the last row of moving blades. 

The blade area can be increased without increasing the 
stresses by providing blades, the cross-sectional area of which 
Increases towards the root. The maxinum increase is ob- 
tamed by taperme the blade towards the root in such а way 
that the stress in the tapered portion is constant. For an 
Increase of 50 per cent. in the blade area; it is necessary. to 
Increase the cross-sectional area 65 per cent. and, to double 
the blade area, by 172 per cent. The increase in cross-sectional 
area ean be obtamed by imeress1ng the thickness of the blade, 
commencing with a thickness at the tip of the blade to be 
fixed mainly from considerations of strength of rivets re- 
quired to hold the shrouding. The maximum thickness at the 
root is limited by the condition that the passage left between 
the blades must. be such that the steam can pass without 
undue throttling. The blade area permissible for a given 
stress may be obtained either with a large mean diameter and 
a relatively short blade, or with a small mean diameter and 
а long blade. In the first ease, the disk becomes relatively 
large and thin, and the danger of disk vibration must be 
faced. By adopting long blades, disks of small diameter ean 
he made sufficrently rigid to prevent vibration, and. if the 
support of the blade 15 rigid, the possibility of blade vibration 
Is greatly пипл. For these reasons a fairly large ratio 
h/D is preferable; the figure preferred by the author is A/D - 
1/3.5. 

The loss in efficiency resulting from the use of long blades is 

very small, and, considering that only the last few rows are 
affected. it is certainly not worth while running the additional 
risks connected with large disks, which for reasons of costs 
are not usually made of sufficient strength to prevent danger- 
ous vibration. [n апу case, this slight difference in efficienev 
can be compensated for by providing a slightly larger leaving 
area. 
To obtain the highest possible ethcieney with long blades it 
Is desirable to vary the inlet angle of the blade sliehtly, and 
there is little additional cost involved in doing so. To prevent 
the vibration of Jong blades it is good practice to provide 
intermediate Tugs, which form a complete circle when the 
blades are assembled. With relatively long blades the fixing 
of the blade on the disk is the real limiting factor. owing to 
the fact that the root of the blade becomes relutively thin. 

In the G. E. turbine (35,000 KW, 1.500 r.p on ) installed at 
the North-West Station in Chicago, the blade prea of the last 
row of blades is 73.3 sq. ft., and the stress in a blade of uni- 
form cross-sectional area is 13.6 tons per sq. in. The bending 
stress in this blade would inerease this stress by at least 90 


per cent., but, owing to the increase in cross-sectional area 
possible with this parallel blade, the stress would be reduced 
in the ratio of 1.15 to 1.0, and the resulting stress is, there- 
fore, about 11.3 tons as compared with 6.5 tons per sq. in. 
obtained in multi-exhaust turbines of similar capacities. The 
difficulties which аге experienced in connection with these 
American machines, however, fully justify the more conser- 
vative policy which has been made possible by the use of the 


anultiexhiaust principle. 


The fact that in. the American machines steel of higher 
physical qualities may have been used does not. materially 
affect the position, as it is very risky to take full advantage of 
such properties, having in mind that these higher properties 
are generally accompanied by increased brittleness which may 
actually result in decreased safety. Heat treatment by 
quenching turbine disks of 8 ft. diameter to obtain an elastic 
lumit (limit of proportionality) of 24.5 tons per sq. in. is very 
doubtful procedure, and it is not safe to assume that the 
treated disks will be free from internal shrinkage stresses. 

It has become standard practice in water turbines to coin— 
pare rotors on the basis of their capacity for dealing with 
water at 3 given head and speed, or, 1n other words, their 
capacity for producing power by means of what has been 
termed the specific speed.” 

The author reverts to the original practice of introducing 
mto his formula the volume, as this gives a more rational 
basis for comparing prime movers with driven machines. 

His formula contams the simple relation between the 
specific speed and the dimension, velocity and peripheral 
speed ratios, and indicates to the designer all the steps һе 
has to take to increase the speed of a machine. The estab- 
lished formula merely indicates to the estimator the approxi- 
mate speed of a machine for given conditions, i.e., for a given 
head and quantity. By means of his formula he compares 
runners of all types of turbo machines on a rational basis. 

The advantages which are claimed to be possible with very 
high peripheral speeds tor the lust stage are not realised in 
actual practice. For this reason the author makes the com- 
parison, so far as steam turbines are concerned, on the basis 
of the leaving velocity, showing that the capacity of a turbine 
Increases as the square of the peripheral speed only for a given 
ratio A/D. 

In 1912, the general practice was a more or less correctly- 
shaped exhaust casing without any attempt to guide the steam 
froin the last row of exhaust blades to the exhaust port, which 
was generally of a circular shape, and the steam had to be 
distributed over the condenser surface by means of deflector 
plates. The circular exhaust port was usually kept as small 
as possible and was partially covered by the turbine cylinder, 
which overhung into the turbine exhaust. The flow of steam 
was thereby unduly throttled, and in some cases a drop in 
absolute pressure of as much as 2 in. occurred between the 
turbine blades and the condenser. 

Even turbines quite recently constructed are incorrectly 
designed in this respect. For instance, if 50 per cent. of the 
exhaust port is covered by the turbine cylinder extending into 
the turbine casing, 50 per cent. of the total exhaust area is 
rendered ineffective, and the losses are consequently four times 
larger than with an exhaust properly arranged. 

In figs. 6 and 7 (last issue) exhausts are shown in which 
the steam is directed by means of simple baffles from the 
last row of blades to the condenser surface in such a manner 
that the path of the steam is simple and short. Eddy losses 
are reduced to a minimum, and the steam is uniformly distri- 
buted over the whole condenser surface. 

The demand for large and efficient. turbines for large power 
stations has brought in its wake the various problems con- 
nected with the development of an efficient. exhaust end for 
large turbines working at high vacuum. and the various folu- 
tions which have been pat forward. with a view to reducing 
the leaving losses to a minimum may be summarised as 
follows :— 

(a) By designing turbine for a lower speed (r.p.m.) any 
desired. blade area can be obtained. Owing to the large de- 
crease in speed usually necessary (t.e., from 3.000 to 1.500 
r.p.m. or from 1.500 to 1.000 r.p.m.) this solution is very 
costly, since it increases the cost per kilowatt of turbine capa- 
city. Moreover, it has an adverse effect. on the turbine 
efficiency. 

(%) By increasing the length of the blades and the mean 
diameter, the increase which can be obtained to-day is 50 
per cent. greater than that which was obtainable in 1912. 
Larger increases are difficult to obtain unless stresses are in- 
creased at the same time, and as a result of recent experi- 
ence the present tendency is rather towards lower stresses and 
higher factors of safety. 

(c) By adopting the double-flow exhaust principle the capa- 
сиу of the machine at a given speed. can be practically 
doubled. However, in order to meet critical speed require- 
ments, it is necessary to adopt the two-evlinder design. It 
increases the cost of the turbine and the buildings ont ot pro- 
portion to the gain in economy due to decreased leaving losses. 

The author contends that the multi-exhaust construction in- 
troduced by the Metropolitan-Vickers Electrical Co. meets the 
conditions. and the principle is best explained be means of 
fig. 17. The steam passes through the h.p. end of the turbine 
in the usual wav until it reaches the special diaphragm р, 
where it is divided into two parts by the annular division 
ring E in the dinphragin. Passing through the outer annulus 
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Р, the steam is expanded to condenser pressure, the shape of 
the diaphragm blades and that of the co-operating row of 
moving blades at this part being suitably proportioned. In 
the inner annulus G, the steam passes without appreciable 
expansion through suitably formed guide blades. Opposite G 
1з the inner portion of the row of moving blades н, shaped in 
such a way that the stresses due to the centrifugal force are 


within the limits fixed by the material, the passages leit be-. 


tween the blades being such as to nass the maximum quan- 
tity of steam with the smallest drop in pressure. The shape 
most suitable for this purpose is that of a blade with nearly 
100 per cent. reaction, as shown in the diagram. 

The steam then reaches the diaphragm J, which also has two 
distinct annular parts, the outer part K being suitably shaped 
to expand the steam to condenser pressure, and the inner 
part (о pass the steam on without appreciable expansion 


b 
Figs. IS & 19.— ARRANGEMENT 
or NozzuE Boxes, 


ас. 17.—MULTI-EXNHAUST 
TURBINE DIAGRAM. 


through  suitably-shaped moving blades M to another 
diaphragm о, where the steam is expanded finally to con- 
denser pressure over the full lengths of the blades Q. Due to 
the difference in pressure existing in the inner and outer 
annular passages, a small leakage occurs through the clearance 
spaces between the guide blades and the corresponding mov- 
ing blades. This leakage is of quite a minor order, having 
regard to the large volume of steam dealt with at this part of 
the turbine. 

With this construction it is possible to increase the leaving 
area of the machine in the ratio of 1 to 
1.6 with one additional row of exhaust 
blades, in the ratio of 1 to 2.2 with 
two and of 1 to 2.7 with three additional 
rows. The output of the machine can, 
therefore, be increased over a consider- 
able range without the use of the two- 
evlinder construction. Adding to this 
increase the increase possible by increas- 
ing the widths of the blade towards the 
root, we find that of 5,000 KW is the 
maximum output for a single-flow 3,000- 
r. Pein. turbine designed for a vacuum 
of 29 in. and having parallel blades and 
a given leaving loss, the corresponding 
output obtainable from а modern multi- 
exhaust type turbine having the same 
leaving. loss and factor of safety is 
20.000. kW. | 

In the multiexhaust turbine the 
steam ds divided into two separate flows 
only when it has becomé impossibie to 
deal with the whole of it in a single row 
of blades. This is not the case in the 
ordinary. types of double-tlow turbines. 
On account of the fact that in a multi- 
exhaust turbine the steam quantity 
flowing through the high-pressure stages 
is much larger than usual, the efficiency 
of these stages is considerably higher than those of the corre- 
sponding stages of previous turbine designs, because the leak- 
ане. disk friction and gland losses, &e.. are Inversely pro- 
portional to the output. With the mereased outputs possible 
with the multiexhaust turbine, it is possible with Rateau 
turbines to adept full admission, even for the first row of 
blades; and special nozzle boxes have been designed to this end. 

Turbines built in two separate portions consisting of high- 
and l.p. elements, the former running at a higher speed than 
the latter, increase the cost and complicate the running of the 
plant. In the tmianufacture of the multiexhaust type or tur- 
bine it is possible to derive considerable advantages which are 


not obtainable with other designs. It is possible to construct 
different multi-exhaust turbine frames tor relative exhaust 
capacities of 1, 1.6, 2.2, and 2.7 on the same mean diameter 
and with the same length and type of blades. It is also pos- 
sible to use the same set of patterns for moulding the turbine 
cylinders on all four frames. Thus, for instance, it was pos- 
sible to build the turbines illustrated in figs. 6 and 7, pp. 473 
and 474, on the same set of patterns, a distance piece having 
an axial length of 2 ft. being necessary to obtain the pattern. 
for the latter frame from that of the former. 

During the period under review, the floor space for tur- 
bines per 1,000 kW economical capacity has been reduced from 
roughly 40 to below 20 sq. ft., and the weight from 14 to 
below 7 tons. For large sets consisting of turbine and alter- 
nator the floor space per 1,000 kW economical capacity has 
been reduced from over 60 to below 40 sq. ft., and the weight 
from over 20 to below 15 tons. The total height of a turbine 
of 25,000-kW economical capacity with a condenser of 40.000 
sq. ft. can be made less than 35 ft. by bolting the condenser 
directly to the turbine. It is practicable to make the higher- 
speed turbine with a smaller weight per kW capacity than 
the larger turbine. Present practice would indicate that the 
weight of the smaller machine would be about 10 per cent. 
smaller per kW capacity than that of the larger turbine. On 
the other hand, the manufacturing costs ure about 20 per cent. 
higher per ton on the smaller machine and, consequently, Ше 
cost per kilowatt of the smaller machine would be about 10 
per cent. higher than that of the larger low-speed turbine. 
This difference is, however, very small considering that the 
output must be increased four times to obtain a decrease in 
the cost. per kilowatt of 10 per cent. On the whole there 
would he very little difference. between the two cases as re- 
gards efficiency. Actually, however, the clearances are slightly 
larger in proportion on the high-speed machine and, conse- 
quently, the efficiency of this machine is reduced. As a rough 
guide, this difference in efficiency may be taken as being 2 per 
cent. As far as the efliciency is concerned. а turbine of 
10,000-KW capacity running at 3,000 r.p.m. would be equivalent 
to a turbine of 20. 000-KW capacity running at 1,500 r.p.m. 


Part V.—GoVERNING. 

The use of oil relays for the operation of the governor 
valves is now universal for all large turbines. The prin- 
cipal disadvantage of throttle governing as compared with 
nozzle cut-out governing is due, not so much to the fact that 
at light loads the former is less efficient than the latter, but 
to the necessity in the case of throttle governing or by- 
passing h.p. steam to an intermediate stage in order to obtain 
loads greater than the economical load. Intermediate stages 
to which h.p. steam is occasionally admitted must be designed 
to stand the high pressures and temperatures as if they were 
h.p. stages. 

The conditions under which these interinediate stages have 
to operate are in reality much more severe than those to which 
the initial h.p. stages are subjected. 

The drop in temperature in the initial and in the by-pass 
stages for normal and maximum loads is much easier where 
nozzle governing is employed, and the variations of tempera- 
ture with load in the first and second stages, besides being 
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Fic. 230.—SrEAM CHEST AND GOVERNOR GEAR. 


smaller in magnitude, are less sudden than those which take 
place with throttle governing. Owing to the practice for steam 
conditions tending towards higher pressures and temperatures 
these faets become of great importance, no matter whether 
the admission and overload valves are automatically or band. 
operated. It is interesting to note that the practice adopted 
by the General Electric Co. during the period under review 
is exactly opposed to that which would follow from a con- 
sideration of the phenomena described above. 

Most large turbines are required to give loads beyond the 
economical load automatically, and, in the author's opinion, 
all commercial needs can satisfactorily be met by the use of 
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‘three automatic valves, with the addition of probably one or 
two hand valves to be used for emergency conditions. 

Figs. 18 and 19 show an arrangement of nozzles and steam 
valves and tbe allocation of loads to each valve and nozzle 
group. The only parts which are subjected to full steam 
pressure and teniperature are the steam chests and the nozzle 
boxes. The steam chest and the governor gear are shown in 
fig. 20. The body of tne steam chest consists of an inner and an 
outer pipe. ‘The inner pipe to which steam is supplied from the 
main stop valve is provided with three valves, which admit 
the steam to three compartments formed within the steam 
belt between the inner and the outer pipes. Each of the com. 
partments in turn communicates with a group of nozzles. The 
three governor valves are actuated by means of oil pressure 
under the control of relay mechanism fitted to governor valve 
No. 1. As the load exceeds that which valve No. 1 is designed 
to carry when fully opened, the spindle of this valve continues 
to move upwards, carrying with it à lever pivoted at one end 
and attached at the other end by means of a short vertical 
adjustable link to one end of a second lever, the other end of 
which is pivoted at a fixed point above governor valve No. 3. 
This lever hioves in the same plane as the lever situated above 
valve No. 1, and carries with it a floating lever, which is con- 
nected at its extremities to governor valves Nos. 2 and 3. The 
springs Which close valves Nos. 2 and 3 are so adjusted that, 
for an increasing load, valve No. 3 remains closed until valve 
No. 2 is fully opened, and for a decreasing load valve No. 2 
does not begin to close before valve No. З is fully closed. In 
like manner valve No. 1 does not begin to close on a decrease 
in load until valve No. 2 Is fully closed. 


Parr VI RECENT STEAM CONSUMPTION GUARANTEES AND TEST 
RS ULS. 

In order to assess the economic value of various turbines it 
Is necessary to reduce their thermodynamic etficiencies to a 
common basis by applying appropriate corrections in respect of 
certain controlling features. which enable us, for comparison 
purposes, to reduce the thermodynamic efficiencies of turbines 
to # common standard basis in respect of steam and vacuum 
conditions. In order to obtain а comparison on a wider basis, 
ic., on the basis of the economic value of turbines, it is neces- 
sary to take into consideration corrections in respect of the 
output-speed characteristic and price, and in order to illus- 
trate the application of the above-mentioned correction factors 
for reducing a turbine to a standard basis for purposes of com- 
parison, the author works out an example on the basis of the 
published test results of à  cross-commpound steam turbine 
installed at the 74th Street Station at New York by the 
Westinghouse Electric & Manufacturing Co., Ltd. The maxi- 
mum continuous rating of the machine is 30,000 kW and its 
economical rating 25,000. kW, the speed of the h.p. turbine 
being 1,500 r. .in. and that of the Lp. turbine 750 r. pm. The 
author shows that the economic value of this turbine is 
equivalent to that of a single-cylinder machine of a capacity 
of 20,000 KW and a speed of 1,500 r. pm., the efficiency of 
which when «designed for standard conditions would be 74.06 
per cent. In order to 1llustrate the use of the corrections out- 
lined, certain published steam-consumption guarantees have 
been analysed and corrected in the manner proposed, and it 
18 to be regretted that only one test result on a large turbine 
has been published during the period under review with the 


necessary details to enable the actual performance to be. 


judged. Part VIL.—OveratTioN EXPERIENCE. 

The trend of development towards larger capacities at a given 
speed necessitated, in the case of single-low turbines, an in- 
crease 1n the peripheral speed of the last wheels with a conse- 
quent increase in stresses. The difficulties which have been ex- 
perienced, however, were generally not directly due to this in- 
crease in stresses, but to the increased tendency of the various 
parts to vibrate. These difficulties have become of the 
greatest Importance owing to the great losses which have been 
Incurred as a result of the various accidents which have taken 
place. It is the author's considered opinion that turbine 
develomnent has arrived at the most critical stage in the 
historv of the steam turbine, and a review of the difficulties 
experienced, together with a full and frank discussion. be- 
tween turbine users and manufacturers, of the means whereby 
these difficulties may be overcome, will be in the interest of 
all. and will facilitate further turbine development generally. 
The principal difficulties which have been experienced are re- 
ported in detail by the author, who says that considerable difti- 
eulties have been experienced due to distortion of the rotor 
and stator causing excessive rubbing. Unless large turbines 
are carefully warined up so as to ensure a uniform temperature 
all round the cylinder and rotor, distortion is likely to cause 
rubbing. The uniform heating up of large low-speed turbines 
is much more difficult than that of small high-speed turbines, 
and to facilitate uniform heating up the rotor should, during 
the warming-up operation, be kept turning round at a low 
speed—say, 10 per cent. of the normal speed. 

The difficulties can be minimised considerably by arranging 
the parts likely to rub independent of the shaft itself, so that 
the heat will take some time before reaching the shaft and. 
when it does so, will be more uniforinly distributed all round 
the shaft. Thin sleeves fitting on the shaft are beneficial. but 
to he effective a space should be arranged or the sleeve should 
be of such thickness that it will distribute the heat uniformly 
all round the shaft. Another solution introduced by the 
General Electric Co. is dummy strips on the rotor, the strips 


being thin and relatively high. In case of rubbing, the heat 
will be generated on the tips of the strips, and as the cooling 
surface of the strips 1s relatively large, the heat will be ab- 
sorbed by the surrounding steam before it is transmitted to 
the shaft through the thin strips. 1% is reported that these 
strips work quite satisfactorily, but they have tbe disadvantage 
that they cannot be replaced without taking the rotor disks off 
the shaft. 

Trouble has occurred, particularly in connection with re- 
action turbines, directly due to the distortion of the turbine 
casing caused by the stresses resulting from the expansion and 
contraction of the steam piping, and difficulties have been ex- 
perienced from the relatively weak support provided for the 
turbine bearing at the exhaust end. When the turbine was 
put under vacuum, the bearing support dropped considerably, 
thus throwing the rotor out of line. 

The deflection of diaphragms may be due to two different 
causes :— 

(a) The difference in pressure in front of and behind the 
diaphragm. In this case the deflection increases with the load 
on the machine, and may become larger than the axial clear- 
ance between the diaphragm and the turbine wheel, causing 
violent rubbing. The complete wrecking of the 35,000-kW 
turbine at Boston, U.S.A., was due to this cause. The acci- 
dent took place when, due to a breakdown of another machine 
on the system, the large unit was called upon to supply the 
additional load, to which the governor promptly responded by 
causing the opening, of the by-pass valve. The rubbing be- 
tween the diaphragm and the disk was so intense that it 
caused the welding of the diaphragın to the disk. The 
diaphragm consequently started revolving with the rotor until 
the two halves were thrown off. bursting the turbine casing. 

The actual deflection of à diaphragm composed or two 
portious, viz., the stationary blade portion and the remainder 
of the diaphragm, is the resultant of the deflection of each 
portion, and is very difficult to determine by calculation, and 
past experience has shown that the diaphragms which have 
been used were in many cases much too weuk. 

(0) The diaphragm usually fits into a groove in the turbine 
cylinder with à given radial clearance. At no load, or when 


the turbine is running non-condensing, the temperature of the 


steam flowing through the last rows of blades 1s considerably 
higher than when the turbine is running under load. If the 
load is decreased suddenly, or if the turbine changes over to 
atmosphere, the last diaphragms will heat up much more 
quickly than the more massive exhaust casing. The diaphragms 
will consequently expand at a greater rate than the casing and, 
it the clearances are not sufficient, the diaphragms may dis- 
tort in an axial direction under the pressure exerted by the 
easing in a radial direction. This will cause rubbing between 
diaphragm and rotor, with disastrous consequences unless the 
turbine is immediately shut down. 

Considerable difficulties have been experienced during the 
last eight years due to the cracking of turbine disks, and it 
has been possible to avoid serious accidents by inspecting the 
machine caretully as soon as increased vibration became evi- 
dent and removing the faulty disk before an actual burst 
occurred. In another case, however, the turbine disk actually 
burst, primarily due to fatigue fracture which generally takes 
considerable time to develop. This fatigue fracture is caused 
by the vibration of the turbine disk giving rise to consider- 
able vibratory stresses being superimposed on the static 
stresses due to centrifugal force and uneven distribution of 
temperature. With reasonably sound material, excessive static 
stresses would simply cause an elongation of the material with- 
out causing a fracture. High local static stresses, however, 
such as those which oecur at balance holes, keyways with 


. sharp corners, sharp edges or rough machining work in any 


part of the disk, or owing to faults in the material, are con- 
tributory causes. The vibration may be of Ње umbrella- 
shape, or the segmental type with two or more nodal dia- 
meters. The former is likely to be set up by some axial dis- 
turbance of the shaft such as may result from an inaccuracy 
of the thrust bearing or flexible coupling. The latter may be 
caused by the uneven distribution of the admission of the 
steam over the periphery of the turbine wheel, such as may 
occur with partial admission, or even with small inaccuracies 
jn the stationary blades such as usually exist near the hori- 
zontal joint of the diaphragm. In such a case the nodal 
diameters rotate at the same speed as the disk, but in a diree- 
tion opposed to the direction of rotation of the disk. "hey 
are, therefore, stationary 1n space, and the disk assumes a de- 
formed shape stationary in space. There is evidence, however, 
that dangerous vibrations also occur in cases where the nodal 
diameters do not rotate relatively to the disk, or only at a 
speed lower than the running speed. Such vibrations may be 
set up by a slight vibration of the machine resulting from a 
badly balanced rotor. "These various tvpes of vibrations mav 
exist at the same time, and greatly complicate the problem of 
predetermining the natural frequeney of vibration by calcu- 
lation, and a good deal of research work will be necessary to 
clear up the situation. 

Owing to the difficulties which have been experienced, due 
directly or indirectly to the use of high peripheral speeds, the 
tendency towards the employment of such high peripheral 
speeds has received a definite check. During the war the 
diticulties were not primarily due to faulty material: if vibra- 
tion had not existed, the fault in the material would not have 
resulted in the fracture of the disk. It is proved, however, 
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that in some instances the faulty material did accelerate the 
fracture. Ihe disk may easily pass an over-speed test of short 
duration, even if it is faulty; moreover, it 26 quite probable 
that the test itself may cause further local weakening. A good 
indication of correct rigidity can be obtained by supporting one 
end of the stationary rotor on a part of another machine which 
can be rotated at various speeds up to the maximum running 
speed for which the supported rotor is designed. If any parts 
of the stationary rotor Vibrate in svnchronism with the running 
machine, there is a possibility of similar vibration occurring 
when the rotor 1s run. 

In impulse turbines the disk is heated or cooled by the 
steam leaking past the diaphragm glands, and it is thus kept 
at а fairly uniform temperature except for the lag occurring in 
the heating of the more massive hub as compared with the 
time required to heat the relatively thinner rim. This lag 
шау be considerable with large disks, but will be much smaller 
with disks at the exhaust end such as are shown in figs. 6 and 7 
(last issue). This point is of considerable importance for the 
l.p. disks, where the largest temperature changes occur, be- 
cause at very light loads the steanr at the exhaust end may 
become superheated owing to the windage losses due to the 
long l.p. blades, and also because when changing over to atmo- 
sphere the temperature may suddenly be raised from 100 to 
considerably over AK) deg. F. 

In some types of reaction turbines disks are used for the lp. 
end. The spaces between such disks are filled with stagnant 
steam, and when changes of load occur the dilference between 
the temperatures at the run and the hub may cause warping or 
Vibration of the disks unless the spaces between the disks are 
ventilated by steam at approximately the saine temperature as 
the steam flowing through the blades. 

There have been difficulties due to blades being stressed. too 
highly, and blades which are fixed to the turbine disks by 
means of a T-root have been particularly vulnerable, owing 
to the very high local stresses caused by the sharp corners 
which are associated with this type of fastening. The principal 
dithiculties here are again due to the possibility of vibration, 
Which may be set up by synchronous vibration of the turbine 
disk, or by excessive vibration of the machine due to unsatis- 
factory dynamic balance of the rotor. or to unsatisfactory work- 
ing of the thrust bearing or coupling, or finally to a 
synchronous vibration of the blades themselves. The cure of 
the disease depends on its cause. 

If the feed water is kept reasonably free from corrosive 
matter, particularly from CO, and oxygen, and if the turbine 
is kept tree from moisture when standing, corrosion can be 
practically eliminated. The feed water should not be exposed 
to atmosphere at any part of its eyele. To ensure the turbine 
being in dry condition when standing, the air pump should 
be kept running for some time after shutting down, and the 
steam space should be open to atmosphere to lead away any 
steam Which may leak past the stop valve. It has been found 
beneticial to inject a small quantity of kerosene into the steam 
entering the turbine, which forms a coating on the blades and 
allords protection against corrosion. 

Erosion can be diminished considerably by draining the 
Water from every stage so that it does not come into contact 
with the moving blades. It is also essential to prevent the 
accumulation of water in pockets and bends in the 
piping, valves and turbine casing. 

During the period under review, bearing speeds have in- 
creased from 60 to over 120 ft. per second, and bearing pres- 
sures from 60 to over 120 lb. per sq. in. 

The temperature of the oil should not exceed 160 deg. F. in 
any part of the system. There is no necessity for water cool- 
ing, and this additional complication should be abolished even 
with large high-speed. bearings. 

The success of large turbines depends to a great. extent 
on their proper treatment during operation. The principal 
abject in starting up must be to obtain temperature conditions 
as close as possible to those existing when the turbine is run— 
ning under load, ie., the h.p. end must be heated up whilst 
the warming-up of the exhaust end should not be started 
until a considerable vacuum has been obtained, вау, 2) in. 
(Ни). When à vacuum of B in. has been reached. the tur- 
bine should be started by passing a puff of steam through the 
governor valve, and should be kept running at about 10 per 
cent. of the normal speed for about 15 minutes, after which 
the speed may be increased to full at the rate of not more than 
10 per cent. of the full-load speed in one minute. When the 
turbine is brought to full speed, in order to effect a gradual 
stabilisation in temperature, the Joad should be increased 
slowly at the rate of not inore than 10 per cent. of full load 
in one minute. 

The above particulars apply to large 1,500-r.p. m.. turbines. 
For 3.000-r.p.m. machines, the time allowed for warming-up 
can be considerably reduced. 

If vibration occurs during starting up, reduce the speed at 
once until vibration disappears, and keep running at the re- 
duced speed for sume time, after which the speed may again be 
increased. Keep the turbine and the generator in good run- 
ping balance: if vibration increases for no apparent reason, 
shut the turbine down and examine the rotors. 
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Electrical Imports of Siam.—The imports of electrical 
goods and apparatus into Siam reached a value in 1919-20 of 
£121 790, as compared with only £86,563 in 1918-19. 


NOTES FROM CANADA. 


(FRoM Our SPECIAL CORRESPONDENT.) 

Ix the Canadian House of Gommons recently there was a 
debate on the subject of the canalisation of the St. Lawrence 
river, and it is reported that there was little opposition to 
the scheme except on grounds of probable eost. This matter 
has been the subject of exhaustive inquiry by the International 
Joint Commission during the past year. This Commission 
has held numerous sittings in very many cities and towns in 
Canada and the United States, and has heard many witnesses 
for and against the project; as has been mentioned before 
in these notes, most of the opposition comes from New York 
State (chietly on account of the existence of the Erie Barge 
Canal and the Jarge expenditures which have been made on 
it). from the railway companies, and from Montreal. 

To assist the International Joint Commission in its 
labours Canada and the United States each appointed an 
engineer to jointly investigate the whole scheme, and to 
report to the Commission; these engineers are supposed to 
have their report ready in the very near future, and probably 
within a short time afterwards the report of the Corumis- 
sion itself will be issued. 

' This report will be of very great interest to many sections 
of the community, as the scheme is one of far-reaching nn- 
portance, and if carried out and successful will profoundly 
affect Canada and the Western States of the Union. 

Primarily, the St. Lawrence canalisation scheme is one effect- 
ing navigation, for it is intended to enable otean-going Vessels 
to go right from the Atlantic to the western end of Lake 
Superior. The picture opened up to the imagination by such 
a project is one of possible tremendous expansion of Canadian 
trade, of the growth of towns and villages in the far interior 
of the country, of the creation of new lake ports, and the 
increased prosperity of existing ones, and of the rapid exten- 
sion of the already vast gram-growing areas of the western 
Provinces. 

The opponents of the scheme, of course, take a lugubrious 
view, and foresee vast sums of money expended on something 
which they are convinced will never bring in any return, 
hence, instead of increasing prosperity, they prophesy а bur- 
den of debt under which the country will languish for years. 

The above is somewhat of а diversion, so to return it may 
be pomted out that those who favour the proposal to make 
Canada's greatest river à canal claim that the water power 
which could, by suitable engineering works, be developed 
would pay by far the greater portion. 1f not the whole, of the 
cost of the entire scheme, and doubtless. if the cost were not 
too heavy, so that power might be made available at reasonable 
rates, there would be much truth in this claim. The furnish- 
ing of approximately 4,000,000. hop. to a region abounding in 
natural resources of all kinds—agrieulture, mines, forests. 
fisheries, game, &e., should, if rates were competitive with 
those in other parts of the world, result in wonderful develop- 
ment throughout the territory served in Canada and the 
United States Gt must be remembered that of the 4,000,000 
h.p. mentioned about one-quarter wonld belong to the United 
States), especially when combined. with navigational facilities 
communicating. with a very large part of both countries as 


well as the outside world. 


REVIEWS. 


Motor and Dynamo Control, By W. S. Тинвкєтзох, B. Sc., 
A.M.LE.E. Pp. viu 476; 174 figs. London : E. & F. X. 
Spon, Ltd. Price Lis. net. 


This book has been specially written for engineers who are 
engaged in the operation and control of all types of electrical 
machinery. 

It covers a wide range of subjects: the first chapter 15 en 
" General Principles" while the last one deals with © Labri- 
cating Oils and Mechanical Hints.” The reviewer has searched 
in vain. for any point with the slightest claim to freshness or 
originality. 

In the so-called theoretical portions of the work extremely 
elementary applications of Ohin’s law and the relations between 
mechanical and electrical units are given. The formule are 
given in every possible way, the author evidently being of the 
opinion that his readers will be incapable of carrying out the 
simplest algebraic transformation. The practical hints are 
on the same level as the theoretical work. In some cases the 
hints given are misleading. For example, when dealing with 
the drving-out of machines, the author recommends that 
" Inniediately any smoke is seen, or excessive smell of charred 
insulation is observed, ohen the main switeh ... (Р 
197.) This eius rather like locking the stable door after the 
horse has been stolen. The author might with advantage 
have recommended the use of thermometers. The instructions 
regarding paralleling d.e. dynamos (pp. vod and 273) are m 
adequate, as the danger of a machine having wrong polarity 18 
not mentioned. 

The author seems to think that. supermen are required tor 
paralleliig alternators (p. 27). The operation ix really very 
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simple, and could be performed by anyone of normal faculties 


after a few nutes’ tuition. 

Catalogue information is freely used, the notes on motor 
converters being a specially glaring example. All the matter 
and figures on this subject сап be found in Messrs. Bruce 
Peebles's paluphlet, which is itself a reprint of a paper by 
Mr. Saaler. 

In his chapter on “ Alternate- current Motors," the author 
seems to imply that for power purposes 25-cycle supply is 
better than 00-cycle supply. ‘This view will not be supported 
by engineers afflicted with 25-cycle systems. 

The figures consist of simple line diagrams, and the inevitable 
manufacturers’ stock illustrations. The dingrams are not 
particularly well executed, and figs. 59 and 00 are poor. The 
winding diagram given in fig. 17 has а remarkable similarity 
to that given in Barr's “ Direct Current Engineering ” (fig. 
144). 

The English style in the book is hardly what one would 
expect from an honours graduate. The author seems to have 
very little use for verbs. One of his sentences(?) is' Easy 
adjustinent of brush rocker, yet secure fixing in any position 
by bolts easily aecessible " (p. 221). This savours of Walt 
Whitman. On the sime page he starts another priceless effort 
which runs to 57 words; the reviewer was keenly disappointed 
that the century was not reached. Under * Fault Localisa- 
tion еге are weary lists of troubles which ought to be self- 
evident to the merest apprentice. These are also tabulated їп 
the manner of the august American poet. 

The book may be useful to the great army of untrained 
practical men, who are averse to thinking for themselves, 
but even to them it cannot be of much permanent benefit. 

The reviewer has no hesitation in candidly expressing his 
opinion that any ordinary electrical pocket book is a far better 
investment than the work under review.—C. W. M. 


The Year Book of Wireless Telegraphy and Telephony, 1921. 
Pp. 1,455, illustrated. London: Wireless Press, Ltd. 
Price 21s. net. 

This, the ninth, edition has been increased. to the extent of 
two hundred pages. Apart from additions to the articles 
Which torm, perhaps, the most attractive feature of the work, 
the standard features have been ашрШуе and extended to 
bring them into line. with recent developinents. An addition 
Which is likely to prove of service Js a nine-page list of schools 
and colleges at which wireless telegraph courses are piven. 
‘Lhe information contained in this list includes details ot fees, 
hours of attendance, and duration of course tor schools in 
many parts of the world.“ 

In the Special Articles Section, the * National. Résumés ”’ 
now include notes on the progress in. 1920 in Canada, China 
and Spain. The Canadian notes are contributed by Prof. 
А. 8. Eve, and it is stated that the most important radio- 
telephonic event of the year was associated. with the visit of 
the Imperial Press Delegation to Canada, when communica- 
tion was established with the &s. Victorian, which carried the 
delegates, at a distance of ome thousand miles. Mr. F. E. 
Robinson deals with Chinese progress, which has been very 
rapid. The Wireless Telephone Signal Corps, ofticered by 
Chinese military officers, proved a valuable unit during the 
1920 disturbances, when the telegraph and telephone wires 
were cut. Three 25-kW stations are in course of erection, and 
in addition to these a factory is being built by the Chinese 
National Wireless Telegraph. Company at Shanghai for the 
output of wireless apparatus. ‘The remainder of the résumés 
are written by eminent men in their respective national fields 
and taken together form a valuable record of the forward steps 
made during the year. 

There are four special articles in the present issue; that on 
Valve Amplifiers for Shipboard Use ” has been re-written by 
its author? Mr. F. P. Swann. The article which appeared in 
the last edition discussed the factors which governed the 
design of the three-valve amplifier; the four electrode valve 
was then in the embryo state, aud it was recognised that the 
design put forward at that time was only a temporary measure. 
Since then, however, a great advance has been made, and 
the description of а fourelectrode valve and its circuits is 
dealt with very fully. The details of the valve are reached 
through a description of the three-clectrode valve and its 
development, and, by means of the diagrams given, the designs 
and circuits are not difficult to follow. 

Mr. Philip R. Coursey, B. Sc., X. M. I. E. E., in an interest- 
ing and useful article, describes Some Outstanding Problems 
of Radio Reception, with Particular Reference to Interfer- 
ence." The author details the methods employed to eliminate 
or minimise tuned and untuned Interference from other 
stations and from natural electrical disturbances or atmos- 
pherics. Dealing briefly with alteration of wave-length, not a 
Very practical solution, the author passes on to directive recep- 
tion and its advantages in connection with the elimination of 
interference by other stations. The prevention of interruptions 
by natural phenomena—a much more difficult matter—is dis- 
cussed, and the means of combating their effects are treated 
of, including the omission of tuning of the aerial circuits to 
the signals to be received, so that the natural oscillations set 
up by the atmospherics will thus be given a different fre- 
quency from that of the signal it is desired to receive. The 


-the aerial. 


incoming signals, if their decrement is very small, will be able 
to force an oscillation of their own frequency in the aerial 
circuit, and thus affeet the tuned secondary circuit coupled to 
This coupling must be a weak one, or the atmos- 
pheries will impulse the secondary directly. Thus at least а 
partial separation of signals from the atmospherics is possible. 
Variatious of this arrangement are dealt with, and these are 
followed by descriptions of limiters as opposed to "' elina- 
tors of the effects of atmospherics. The '“ Kallirotron ” 
limiter, devised by E. B. Turner, is detailed and illustrated 
(tin grannunticallyp. Several other devices are briefly mentioned, 
¿nd the whole forms a valuable guide to the solution of mter- 
Ference problems. 

The Radio Compass ? is very fully described by Mr. 
Stuart Ballantine. Comunencing with the theory of operation 
of an ideal compass, the author passes to the modified theory 
of the compass in its practical form. This is a thoroughly 
technical article Which takes into aecount an enormous number 
of factors. The remaining article is a survey, by Prof. G. W. 
O. Howe, D. Sc., of the ^ Historical Landmarks in Wireless In- 
vention.’ Commencing with the experiments of Hertz in 
1887, progress is traced step by step, through the inventions of 
Lodge, Marconi, and many others, to the state of the science 
and art at the present time. 

lt is novossible, within any reasonable space, to deal ade- 
quately with a work of this nature, but perhaps enough has 
been said to indicate its worth to all in. that ever-widening 
field which was first opened up such a short tine ago. 


The Theory of Direct-Currcnt. Dynamos and Motors. By 
Joux Case, М.А. Pp. xin+196; 122 figs. Cambridge: 
W. Hetfer & Sons, Ltd. Price 15s. net. 


This book, the author states in his preface, is intended to 
cover {һе gap usually existing. between the work commonly 
dealt with in specialised books on the design of electrical 
machines and the work met with in text books on general 
electrical engineering. Ihe hope is expressed that it will, in 
particular, be useful to men reading for an honours degree in 
Universities. 

The treatment of the subject is essentially from a theoretical 
point of view, no attempt being made to include an account 
of coustructional details. While agreeing in general with the 
author, that such information can best be obtained by prac- 
tical experience, we feel that an ideal book should contain a 
due proportion both of theory and of practice. Many. useful 
lessons can be taught from work of a more practical character, 
the interest of the student is more likely to be secured, and 
an appeal is made to a wider circle of readers. 

The greater part of the book is concerned with the theory 
of the operation. of dynanios and motors, special attention 
being devoted to the consideration of losses and efficieney and 
to motors for traction. The section. dealing with losses and 
efhierency, Which includes a full account of the appropriate 
methods of testing. may be well commended. 

Numerous examples, many of whieh are taken from univer- 
sity examination papers, are included in the book, some of 
which are. fully worker out and others left as exercises 
for the reader. These dealing with characteristic curves of 
motors and dyniimos strike us as being particularly useful and 
interesting. In a few of the worked examples we find numeri- 
cal errors, and in others the data might perhaps be improved, 
but these are matters which will doubtless be set right when 
the time arrives for a second edition. A list of answers to 
the unworked examples might, with advantage, be added at 
the same time. 

The book is well printed and the figures are clear, though 
in a few cases the lettering on them is not quite in line with 
the text. 


Lehrgang der Schaltungsschemata elektrischer Starkstrom- 
Anlagen. By Dr. J. TEICHMULLER. Vol. I; Schaltungs- 
schemata für Gleichstromanlagen. Pp. viit+131; 27 plates, 


9 figs. Second edition. Munich: R. Oldenbourg. Price 
68 M. 


The main feature of this publication is the set of lithographie 
plates, giving diagrams of connections of a wide range of elec- 
trical apparatus and installations: these are very clearly printed 
and easy to trace, although sometimes as many as 20 diagrams 
appear on one plate. The subjects vary in complexity from 
the simplest. two-wire circuit to very elaborate power-station 
switeliboards, with batteries and boosters, &c.—all for direct 
current in this volume. Three-wire balancing generator wind- 
ings of various types are illustrated, the Thury system of trans- 
mission finds a place, and examples are given of connections to 
fulfil special requirements. The last plate is devoted to a 
Pictorial index to the symbols emploved in the diagrams, 

The text for the most part is directly related to the diagrams, 
explaining the purpose of these and pointing out possible modi- 
fications. A few paragraphs are of a more general nature. 
The plates are detached from the bound volume, so that they 
can be studied alongside of the explanatory text without turn- 
ing pages. The work is certainly useful and, so far as we 
have tested it, reliable. 
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10,434. '' Combined safety coupling and buffer for colliery trams, &c." 
R. J. Haddon. April 9th. 


10,441. ‘ Electric switches." J. B., Tucker. opel 9th. 
(MOT YET PUBLISHED.) 10,442. ‘ Electric switches.” кк pri UN 
Comp 10,462. Electrical machines." S. D. Morgan. Apri . 
Пей expressly for thie journal by Masses. SoN онза, ори. y 10.472. Electric lighting tems.“ F. W. Highfield. April 9th. 
Ѕтвғиднз, Chartered Patent Agents, 985, High Holborn, don Wnet 10.473. ‘Vent plugs for electrical accumulators, &c." C. Saunders and 
Saunders Electrical Co-, Ltd. April 9th. 

9,8944. '' Variable speed squirrel cage induction motors and generators.” 10.478. 

J. C. B. Ingleby. April Ath. 


Electric voltage regulators." E. C. Wilkins. April 9th. ; 
10.487. '"Dvwnamo clectric machines," E. C. Matcher and T. Rooke. 
9.857. Mechanical and clectrical railway fog-signalling apparatus." G. À. April Ith. n T 
Farmer, L. J. Coussmaker, and E. A. Campbell. April zs а - P dd Electric conguctors. 
y= | m n $ А » к E. deu » . ^am B Ы T "S 
F ö к xem 10,506. ‘Cartons for storage, &c., of electric lamp bulbs, &c." А. H. 
9,862. Continuous flow apparatus for manufacture in solution of pure Rippon. April 9th. 
alkali, &c., by electrolysis." C. G. Vernon. April 4th. | : 
„, 74. Switch and fuse contacts.“ Callender's Cable & Construction Co., 
Lid., and A. E. Wilson. April 4th. 
9.877. Electric burglar alarms," G. Kirk. April 4th. 
9,881. '' Mounting (ог 
April 4th. 


9,882. Wind-driven electric generating ts.“ С. Lambert. April 4th. 
9 888. . 


S. G. Frost and J. Erskine-Murray. April 


trolley poles." V. Spagnuola and М. Urbinati. 


PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under which the specificatione will be 
“ Sparking plug." M. Prat. April dth. . printed and abridged, and all subsequent proceedings will be taken. 
9,994. ''Adjustable telephone bracket." T. W. Arney. April 4th. 
9,909. '' Electrically-heated muffle furnaces.” Akt.-Ges. Brown, Boveri ct 
Cie. April 4th, 1919. 
9,910. ''Apparatus for suppressing upper harmonic currents in metal 20.399. “ Wireless direction finders.” H. J. Round. August 19th, 1919. 
vapour rectifiers.” Akt.-Ges. Brown, Boveri et Cie. April 4th. (Switzerland, (160,475. 
April 10th, 1920.) 22,114. ** Pulleys for use with trolley poles of electric tramears, and for 
9,911. '' Apparatus for suppressing upper waves in the direct-current circuit other purposes." G. A. Bishop and R. A. Chadwick. September 9th, 1919. 
of metal vapour rectifiers.”  Akt.-Ges. Brown, Boveri et Cie. April 4th. (Cognate application, 9,803/20.) (160, 478.) 
(Switzerland, May loth, 1920.) 25,930. © Electric heat radiators.” — A. F. Berry. October 2nd, 1919. 
9.913. Installation apparatus for wireless telegraphy.” C. S. F. Mellor. (100. 486.) 
April Ath. 28,315. '' Electrical seam-welding machines.“ Е. Schroder. June 8th, 1918. 
9,919. *'' Electron discharging device." British. Thomson-Houston Co., Ltd. (Addition to 133/700.)  (135,212.) 
April 4th, (United States, October And, 1929.) 28.47. Electrical seam welding machines.“ E. Schroder. June 12th, 
9.920. “ High-resistance conductors." British Thomson-Houston Co., Ltd., 1918. (135,482.) 
and H. W. Taylor. April dth. 29,033. '' Electric switches." H. F. Westney and British Ever Ready Co., 
9,921. '' Current collecting devices for electrically propelled vehicles." Bri- Lid, November 21st, 1919. (160,497.) 
tish Thomson-Houston Co., Ltd., and €. McCready. April dth. 29,296. '* Wireless receiving apparatus." C. K. Chandler. November 24th, 
Рх Decorative electric devices," H. H. Berry апа C. А. Painton. 1919. (Cognate application, 14,683/20.) (160,502.) 
pri 1. i ' 


31.617. “Electric welding.” O. A. 
9 934 : Galvanic batteries" G. Oldham and J. Oltham, April 4th. 18 M E 


Kenyon. December 17th, 1919. 
8 | (160,518.) 
ocket clectric lamps." G. Oldham and J. Oldham. April 4th. 31.758. 
9,951. ''Cut-outs." Metallurgique Electrique. April áth. (France, Sep- i 
tember 6th, 1920.) 


“ Combined electrical and mechanical drive for a vehicle equipped 


with steam turbines, polyphase generators, and asynchronous motors.“ 
9,952. *'' Automatic circuit 


Mas- 
T . | . chinfabrik Oerlikon. October 30th, 1919. (153.270.) 
kh pee dit breakers. Metallurgique Electrique. April 31.899. “Electric furnaces.” British Thomson-Houston Co., Ltd., H. C. 
th. (France, September 6th, 1920.) | | | Hastings, and N. Laycock. December 19th, 1919. (160,529.) 
13 Electro- mechanical lamps." P. Blot-Garnier and G. Chevalier. 31.920. Electric switchboards." А. H. Midgley and C. A. Vandervell 
5 ЖОЕ and Co., Ltd, December 19th, 1919. (160,531.) | 
PE А telegraphs, Kc. M, Clark (C. P. Clark). April 4th. 31.948. '' Ipnition devices for internal combustion engines." F. A. Smith. 
9,084. Railway signalling devices."  Atéliers de Constructions Electriques December 19th, 1919. (Addition to 142,197.) (160,535.) 
ß April Sth. (Belgium, January 3rd.) 32,00%. Automatically operated electric switches for controlling electric 
10.038. arking plugs.“ L. S. Clarke. April oth. | | motors." J. A. Hirst and P. S. Brook, December 22nd, 1919. (160.547.) 
038. Highefre uency duplex signalling system. Western Electric 32.132. Manufacture of plates or sheets by electro-deposition." S. 
Co., Ltd. (Western lectric Co., Inc.). April 5th. CowpersColes. December 22nd, 1919. (160,554.) 
MU Plug connections for electric circuits." J. Hall & Co. and G. F. 32,371. *' Electric arc lamps.“ F. R. Boardman, R. V. Boardman, and F. 
10037 April Sth. 7 " 1 Boardman. December 24th, 1919. (160,569.) 
10.038. н гои electric controller, К. F. Baerlocher. April Sth. 32.372. Reflectors for electric arc and other lamps." F. R. Boardman, 
10.065. “ Bledel esas E. ie E 5 н jak БИЯ К. V. Boardman, and Е. Boardman. December 24th, 1919. (160,570.) 
, . > Я А . . ri oth. ni utes, чә 37. „ Күзү 2 
November 18th, 1914.) S Dd i dnm DA ee 
081. 


) " Injection devices for internal combustion engines.” 
April 6th. 


lamps.” F. R. Boardman, R. V. Boardman, and 
F. Boardman. December 24th, 1919. (160,571.) TEN 
J. Romeyn. 32.879. Electric cigar lighters and similar devices," Quain Electric Co., 
ni * PTT N 0 M 
10,098, *“ Electric lamp for motor cars and cycles." L. E. H. Hil. I. d., and J. K. Spink. December 315, 1919. (160,582. 
April 6th. 1920. 

10,119. a Short-circuiting electrical devices." C. F. Killar. April 3th, 309. „Alternating current track circuits for railwa signalling.” Auto- 
‚10.193. Attachment for automobile dynamos for combining the action of matic Telephone Manufacturing Co., Ltd., and P. N. Roseby. January 3rd, 
lighting and starting.“ S. Gussin. April 6th. 1920. (160,589.) ' | | 
ee a анн (ог magnetising steel for permanent magnets." A. T. 467. '' Electric accumulators." J. H. Green. January 6th, 1920. (160,595.) 
0 141 p 61 ; . m . - . 707. “ Electrical switchgear.” W. A. Coates, G, E. Gittins, D. R. Davies, 
Lid. y* 1 oai switchboards."". Metropolitan-V ickers Electrical Co., and Metropolitan-Vickers Electric Co., Ltd. January 8th, 1920. (160,603.) 
ET Tab 90 d E A Ae “зга, oe З d 1415. '' Means for facilitating the timing of electric ignition apparatus of 
April 6th (Uni cas ae peers 6th. 193 W. G. Clark and L. N. Bruner. internal combustion engines.“ F. C. Ewart. January 16th, 1920. (10, 609.) 
pril Bme A neea States, Аргу Оп, dota d PEET L591. Electric condensers.” British Thomson-Houston Co., Ltd à. P. 

10,172. Illumination control Systems, Igranic Electric Co., Ltd. (Cutler- Young, and H. L. Durrant. January 17th, 1920. (160,611.) 

Ed * „ а » В 1,600.“ Elastic fluid turbines." British Thomson-Houston Co., Ltd. (Gene- 
ám 178. Means for cooling dynamo machines." R. F. Bacrlocher. . April ral Electric Co.). January 19th, 1920. (160,616.) 

t BA E Ce xs m MA . 

decet i » 4.012. Electric lamp.“ G. A. Fe . February 10th, 1920.  (160,637.) 
Aon Gh F... «tels phong сезине Бен Виды 4.592. bone. proof Бом dur к: {бегу and similar оос 

11 M i poe datur * ^ ; 

ТЕТЕ ` : m fittings.” W. T. Henlev's Telegraph Works Co., Ltd., and G. Gregoire. 

10. 181. High-frequency telephone systems." Ges. fur Drahtlose Tele- с 160 6 i , 
graphie. April 6th. (Germany, April 9th, 1920.) “ February 14th, 1990. (060,641) 

10,183. '' Insulated conductors.” 


D 3) “up ЕРЕ те И HD 
| British Thomon Houston Con Lede Gene 5,432. Electrically heated utensil. 
«al Electric Co.). April 6th. 


E. C. R. Marks (Landers, Frary and 
Clark). piedi 23rd, 1920. (160,645.) ч Š е кт ЕЕ 
„ Means nli , ac А та. - Ay 7.799. Railway electric track-ircuits," W. К, Sykes Interlocking igna 
Apel tih Means for cooling dynamo electric machines.“ R. F. Baerlocher. wi ru ae к. W. Tarrant. March 16th, к a : * R 
10,159. “ Device for testing sparking plugs." G. Burchell, April 6th. Uh AL 7 T Ие ae SNES жшн ` 
10,213. *'' Device for automatically waking and breaking an сыс circuit е May vi m Ede i " W. Broadbent. April 8th 
with commencement and ceasing of speaking currents, &c." — Telegraphon е, ß e e el eis адом: dido ES ' 
Ges. „April 6th. (Germans, August 24th, 1920.) Кд Saale plugs " R. R. Hil April 5th, 1916. (141 740.) 
917 „ Regulati : no <a é „ : А ,012. 2 » : s : Sth, 1916. 740. 
i Regulation of high-tension cable systems." A. M. Taylor. April 11,150. '' Terminal electrical connections suitable for the sparking plugs of 
10,239. “Sparking plugs.” S. P. Shaw. April 7th 5 А, 9160 s poe December 10th, 1919. 
9 “ Sparking м” S i бон (Divided application No. 151,343. 375. 
S J. S. Borrington, W. H. Lowth, and Lowth & 11,624. Spark plug." J. M. McHernan. April 97th, 1920. (160,093.) 
10.249. Spring contact members for electric circuits on motor vehicles.” 2,996. f" Telephone ,eXchange systems," Western Electrice Co., Ltd. 
E. G. Mottershead. April 7th. August 17th, 1916. (142.851.) ЕК " . e 16h. 1918 
10,261. Variable cheostats, &c.““ I.. A. Gow. April 7th. 2359) Electrical connectors.“ Western Electric Co. August? 16th, 1918. 
0.265. “Machine for undercutting c : icas ; i . 
Nar. СК. April 7th. боолор исо Чулак 14,721. “ Electric fuses.” G. Austin. May З1м, 1920. (160,383) 
10.274. Telephones." E. A. Laidlaw and Siemens Bros. & Co., Ltd. 16.399. ''Snap-action switches for clectric lighting circuits.” R. Alkan. 
April 7th. August 19th, 1919. (149,940.) | 
10.281, “ Counting mechanism for telephones." H. J. Carter. April 7th. 16,680. “ Electric. contact. makers and circuits. connected therewith for 
10,285. '' Teletvpe machines." E. C. R. Marks (Morkrum Co.). April 7th. railways and the like," N. P. Roe. June 21st, 1920. (Patent of addition 
10,324. '' Wireless telegraph and telephone systems," H. J. Round. rot granted.) (160,388.) 
April 7th. 17,348. '' Electrolysers." R. Pechkranz. June 27th, 1919. (146,184.) 
10,326. „ Reception of radio signals." Marconi's Wireless Telegraph Co., 19,104. Pneumatically operated electric switches," W. J. Thorrowgood 
Lid. April 7th. (United States, April 14th, 1920.) and F. Bushrod. December 30th, 1919. (Divided application on 150,778.) 
10,332. '* Electrolytic apparatus." J. T. Niblett. April 8th. (160,113.) | 
10,341, “ Holders for electric lamps, plugs, &c." H. J. Dean-Osgood. G47 89) " Brush holders of electric dfnamos." F. Munz. April 5th, 1919. 
April 8th. (082. 
110.365. " Electric. tumbler switches.“ G. H. Webb and W. H. Wood. 20,593. “ Controlling system for simultaneously firing a number of guns 
April Sth. from a central station.“ Siemens & Halske Akt.-Ges. April 13th, 1916. 
10.72. Electric and automatic device for egg testing.” H. E. Keogh. (148,771 ) 
April 8th, 21,389. “ Electric induction regulators cooled bv forced draught.” Akt. 
10,394. ‘Control of alternating current electric motors." Metropolitan- Ges. Brown, Boveri et Cie. July 15th, 1919. (149,284.) 
Vickers Electrical Co., Ltd. April 8th. (United States, June 17th, 1920.) 21,628. ‘Conduit fittings for electric conductors." H. March and W. 
10,396, “ Electro-magnetic machines." G. de Holden-Stone. April 8th. Newey. July 19th, 1920. (160,711. 
10,398. '' Ignition devices for internal combustion engines.” A. E. Lamkin. 21.855. Electromagnets.” Soc. Anon. Des Etablissements L. Bleriot. 
April 8th. July 31st, 1919. (149,342) 
10.399. Apparatus for regulating phase compensation for asynchronous 23.375. Electric motor for driving phonographic and other machines.“ 
electric machines.” E. C. R. Marks (Siemens-Schuckertwerke). April 8th. H. Wade (H. S. Mills). October 22nd, 1919. (Divided application on 154,411.) 
10.403. Lamps, searchliphts, &.“ J. G. Smith. April &th. (160.715.) 
10.404. 'Commutators." J. E. Calverly and W. E. Highfield, 


April &th. 23.750. „pouring channels for electric and other furnaces.” D. De Luca. 
British Thomson-Houston Co., Ltd. September 2nd, 1919. (Divided application on 150,532.) (159.803.) 
28.081. Apparatus for separating or sorting fragmentary materiale by 
and electric conductivity." H. L. A. Schweitzer. October 3rd, 1919. (151,990.) 
25,901. High-frequency electric signalling." Western Electric Co., Lid. 
September 29th, 1919. (Addition to 102,503.) (151,928) 
31,516. © Electrical transformers.” Metropolitan-Vickers Electrical Co., 
Н. E. Joel, April 9th. Ltd. December 10th, 1919. (155,237) 


10,416. Ele«tro-magnetic switches.” 
(General Electric Co.). April Sth. 
10,417. “ Lighting fixtures.” 

F. M. Cocke Чу". April 8th. 
10.418. Electron discharge devices.” British Thomson-Houston Co., Ltd. 
and R. C. Clinker. April 8th. 


10,433. '" Dynamo electric machinery.“ 
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INDUSTRY AND WAGES. 


Ir seems that the Government has had under considera- 
tion a suggestion for a systematic inquiry to be made 
regarding industrial unrest. There was such an inquiry 
held during the war, as our readers will well remember. 
The country was divided up into districts, lightning 
investigations of causes of disaffection were made, the 
pulse of the industrial community was felt, and the 
Government found out many things that it wanted to 
know at a time when ìt was imperative for all our 
industrial resources to be employed in bringing the 
war to a successful issue. We observe that the Premier 
thinks that there may be a good deal to be said for 
repeating that experiment, and he hints that employers 
and employed might unite in making the investigation, 
thereby, as on the former occasion, assisting the Govern- 
ment in finding out really what is happening in the 
industrial world. We observe that one member of Par- 
liament would like to include within the compass of 
such an inquiry the question of an equitable rate of 
wages, not only for one trade, but for the whole trade 
of the country. We are not surprised, however, to find 
that the Premier deprecates so wide an inquiry, and 
detects therein a source of great danger. Profiting, we 
suppose, by the experience of the Government in its 
unfortunate bungling of wage questions when it was 
controlling the production of munitions of war, he adds 
that questions of wages are much better settled between 
employers and workmen. 

With regard to the proposed new inquiry, we fear 
that little good can be expected to result from it. It 
can hardly be said that the Government is in need of 
information as to the causes of industrial unrest, 
though it may be that the members of the community 
who have to vote at election times would be better able 
to judge what influences are really at work amongst 
us if the whole of the facts could be suitably reviewed. 
There is a dangerous element working for revolutionary 
ends, and recent utterances of a delegate of the 
Electrical Trades Union (London) cannot be overlooked ; 
but we believe that the great mass of the people 
of the United Kingdom want to carry on their industrial 
and family life free from such disturbing elements. 
Yet they are most of them concerned about wages and 
probable reductions therein. They care little about 
inquiries respecting the causes of industrial unrest, and 
through their organisations they are strong enough to 
negotiate respecting wages. It is, asthe Premier savs, 
far better for employers and workmen to settle such 
matters between them, What we are waiting for is the 
growth of a sincere spirit of inquiry and com- 
promise between employers and employed in each 
separate trade. Surely it has become plain to nearly 
everybody by now that if wages do not go down or, 
alternatively, production increase, we shall lose more 
and more of our trade, because our prices will continue 
to be non-competitive. At present, in some trades, in- 
creased production cannot be secured because there is 
not the demand; many selling prices have got to fall 
before the demand will return ; vet unless we are to do 
business on uneconomic terms, selling costs can only fall 
as costs of manufacture, including wages, go down 
Organised workmen may struggle to defeat their em- 
ployers, and may succeed in wrecking the industries out 
of which they have hitherto gained their livelihood ; but 
there will always be the economic force to fight when the 
employer is done with. Both sides have to reckon with 
it—it is always there, imperative in its laws and in- 
evitable in its consequences. To kick against the pricks 
is to court discomfort, and to run one's head against & 
wall is not to damage the latter. 
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Mr. J. Annan Bryce, the chairman of the Metropoli— 
tan-Vickers Electrical Co., in the course of the speech 
which is reported in our City Notes to-day, referred 
to the growing human sympathy of the employers and a 
desire among them to maintain the improved standard 
of living promoted during the war, but he also showed 
that unless Britain could reduce its costs by an increase 
in output and greater efficiency and economy in every 
direction, the outlook for exports, upon which hitherto 
the prosperity of the country had principally depended, 
was dark. He showed also that the prophecy that when 
the working day was shortened the output would be 
maintained or increased, had not been fulfilled; in fact 
the output per man fell immensely and the cost in- 
creased. | 

How can we deal with so serious and so complex 
à situation? Is ‘there no alternative to fighting 
things out? Must we repeat in other industries the 
process of ruination that is proceeding in connection 
with the coal trade! Maintain high wages and an 
industry may perish in consequence. Indulge in a 
struggle, shut down the works, suffer privation to secure 
a few shillings a week less reduction when work is 
resumed, but drop a few thousand more workmen into 
the sea of unemployment in the process—does such а 
course commend itself to anybody having the best in- 
terests of the community at heart? | 

Conferences are being held this week with regard to 
wages in the engineering trade, and we trust that con- 
ciliatory influences will get to work on both sides. The 
wage reduction proposals in this great department of 
industry are, it is said, being strongly opposed. It 
seems that the employers have suggested a reduction of 
6s. per week on time rates and 165 per cent. on 
piece-work rates and the abolition of certain bonuses. 
During the past five or six years when labour 
in this and many other ‘trades has put forward 
its demands for advances it has often asked double 
what it expected to get. Negotiation, strained relations, 
general discontent and poor output, and finally com- 
promise—these were the different stages of the proceed- 
ings. It will be deplorable, now that reductions are being 
required in order that our industries may survive, if we 
are going to repeat the same irritating and nerve-wrack- 
ing procedure. Why not short-circuit the whole busi- 
ness? Mr. W. О. Smith, chairman of the B. E. A. M. A., 
in the speech that we recently reported, referred to 
saggestions for wage reductions which originated from 
the employés' side as one of the most promising signs 
of the moment. The trade danger signals have not been 
ignored or misread. If this attitude were to develop 
in the interest of the community as a whole, and if em- 
ployers were to agree not to ask for too sweeping reduc- 
tions all at once, there would be an approach to the spirit 
of goodwill in which such matters ought to be settled. 

We want no battles with victory to one side or the 
other, leaving smarts which will revive the struggles 
at a later stage. We want a spirit of comradeship and 
co-operation which will recognise that both sides are 


human —the war has not developed а new divinity in 
either. ` 


ES, 


Tuk announcement made in our last 

The Electricity issue with regard to the constitution of 
Districts. the Mersey and West Lancashire Elec- 
tricity District, together with that 

which we publish to-day regarding the North Wales and 
Chester Electricity District, shows that the Electricity 
Commissioners have lost no time in arriving at their 
conclusions, and they are to be congratulated not only 
on their promptitude—which, for a Government depart- 
ment, is unexampled—but also on their firm grasp of 
the situation and their courageous decision, especially in 
the latter ense. to follow the course which unquestionably 
serves the publie interests most efficiently. | 
Their solution of the problem presented by the cleavage 
of opinion of the local authorities on either side of the 
Mersey is decidedly ingenious; a Joint Electricity 
Authority will be formed for the whole district, but the 


Wirral Peninsula will be temporarily partitioned off 
under the control of a separate Committee, thus becom- 
ing an area within a district. What degree of 
authority will attach to the Wirral Committee remains 
to be seen ; the local authorities concerned have gained 
their end—-separation from the main scheme—and it 
will be for them to demonstrate the wisdom of that 
course by their subsequent procedure. Doubtless they 
will act as an Advisory Committee whose advice will be 


followed by the Joint Authority, in which alone, we take 


it, will be vested executive powers. The Mersey Power 
Company also receives а valuable concession, in that it 
will be (or, as the Commissioners put it, ‘‘ may be”) 
empowered to extend its operations into neighbouring 
districts. Both the Wirral Committee and the Power 
Company will be separately represented on the Joint 
Electricity Authority. This fact indicates that the 
Wirral Committee will not be one of the ‘‘ committees of 
the authority '" to which, under Section 6 (2) of the 


1919 Act, the authority may delegate its powers or. 


duties; it will be а body specially created to meet the 
position. It will be observed that the Commissioners in- 
tend to confer financial powers on the Committee, if the 
passing of the new Bill enables them to do so; and that 
a further inquiry is necessary before the order can be 
put into force. 

Turning to the North Wales and Chester scheme, we 
find that the Comniissioners have here made a clean cut ; 
the interesting proposals put forward by the Chester 
Corporation have been swept away en bloc, for both tech- 
nical and financial reasons, and the Commissioners have 
accepted those of the North Wales Power Company in 
their entirety. The fact that the municipal scheme 
failed to secure adequate public support bears out what 
we have said on previous occasions with regard to the 
financing of such projects. The local authorities are 
willing to formulate engineering schemes—through the 
medium of their engineers—and to support them with 
lip-service; but when the hat goes round they look the 
other way. Ав we have pointed out, if they wish to 
own and control the supply and distribution of electri- 
city, they must be prepared to foot the bill. This point 
was strongly emphasised at the I.M.E.A. Convention last 
year. If they cannot do this, the matter must neces- 
sarily be left to private enterprise—for the supply must 
be provided by someone; and private enterprise will not 
come in unless it is assured of an adequate reward. 

In the case under consideration, the Commissioners 
have realised that by entrusting the Power Company 
with the whole undertaking, on the lines advanced at the 
inquiry, they will secure the development of the water- 
power resources of North Wales on an economic basis, 
thus reducing the consumption of coal, and providing an 
ample supply of electricity for the whole area, and will 
at the same time solve the financial problem completely. 
A Joint Electricity Authority will be formed to exer- 
cise general supervision over the district, encourage the 
development of electricity supply, and advise the Com- 
missioners. This is precisely the system which we have 
advocated ; it may not be palatable to the local autho- 
rities, but we are convinced that it is by far the wisest 
solution of the problem, and the one which is most 
directly conducive to the welfare of the district. Fur 
ther statutory powers will have to be obtained by the 


Companv, but will involve no charge on the public purse, 


and being supported by the Electricity Commissioners, 
should be readily obtainable. 


Now as to Yorkshire—but the inquiry has not yet 
been held ; we will wait and see. 


THE meeting of the Electrical Trades’ 
Benevolent Institution on Monday dis 
closed a heavy decrease in subscriptions 
and donations, except those received in connection with 
the annual festival—the total being only £656, as com- 
pared with £1,679. It is well known that retrenchment 
is apt to commence with the cessation of subscriptions 
to charitable institutions, but it is not right that this 
should happen; it is just when the times press retrench- 


The E.T.B.I. 
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ment on the notice of the well-to-do that their poorer 
brethren stand most in need of help, and the stream of 
benevolence ought to flow in spate. It does not say 
much for our brotherly love that the comparatively small 
sums devoted to its service are readily cut off, whilst 
the vastly larger outlay on personal luxuries, amuse- 
ments, &c., is maintained to the last moment. Can we 
not realise that it is a duty, as it should be a pleasure, 
to take care of our less fortunate comrades? 

If we will not do so in our life-time, at uny rate let 
us make some provision to that end out of the material 
possessions which we cannot take away with us. A 
kindred institution in one year received more by way 
of legacies than the total amount of the invested funds 
of the E. T.B.I. А form of bequest will be found on 
the back of the annual report of the Institution. Use 
it! 


We have many times referred to the 


Financial serious financlal post-war position in 
Problems of which the majority of small electricity 
Small Com- supply companies find themselves. 

panies. Whereas before the war small com- 


panies, by very careful management, 
could be made to pay satisfactorily, post-war conditions 
have conspired to press them into a very awkward 
corner. The present restricted prices of supply, even 
though these be 10d. or Is., will often mot bring in 
sufficient revenue to meet adequately the increasing costs 
of supply; and this entails the obvious consequence that 
investors fight shy of putting in more capital. The case 
of the small companies was very clearly, not to say 
eloquently, pleaded by Mr. P. D. Tuckett last week when 
speaking at the annual meeting of the Urban Company, 
which includes a large number of typical cases of small 
undertakings. By an especial irony, many of these 
undertakings, as Mr. Tuckett pointed out, are precluded 
from enjoying a general increase in maximum charge 
under Section 32, and have to content themselves with 
relief under the Statutory Increase of Charges Act, 
which confessedly is inadequate and cannot properly 
meet the cases at all. 
schemes give very scant promise of any benefit. In the 
first place, the majority of small undertakings are more 
or less out of the run of big towns, and in many cases 
in positions where a bulk supply cannot reach them for 
many a year to come. Moreover, the fact that under- 
takings in a District would have to subscribe to the 
administrative expenses of the Joint Authority, and, if 
they took a bulk supply, be responsible for making up 
deficits, makes poor, small companies feel chilly at the 
prospect. Again, there is the possibility that the Joint 
Authority itself might pick up any plum on the fringe 
or compete in some such way. Altogether there is no 
doubt that small companies must be treated as a case by 
themselves. The most pressing need under the existing 
conditions, as Mr. Tuckett pointed out, is for a wide 
latitude to be allowed over prices. The legal disabilities 
of companies which cannot apply under Section 32 must 
be removed, and the period of revision of prices must 
be much reduced from the present term of five years. 
Some clauses towards this end are embodied in the 
Electricity Supply Bill now before the House of Com- 
mons. But the strong opposition evoked by the Joint 
Authority finance part of the Bill makes its passage any- 
thing but a certainty. In case of its rejection, the best 
course would be for all the small companies labouring 
under these disabilities jointly to promote a Bill solely 
dealing with this point, which, as it would be a measure 
simply to regularise anomalous cases, should practically 
be sure of the support of the Electricity Commissioners. 
This would help to some extent, and in other ways the 
Commissioners might relax, as far as lies in their power 
(and there is a new legislative latitude in the 1919 Act), 
restrictions which might in one or another case stand in 
the way of development; in particular, an extension of 
tenure is almost indispensable if fresh capital 1s to be 
attracted into the business. Curiously, in respect of 
price, these statutory companies suddenly find themselves 


The Joint Electricity Authority . 


ut a great disadvantage in comparison with the non- 
statutory ones, which are unrestricted as to price. There 
certainly ought not to be a premium upon being 
unauthorised. Again, in determining increased charges, 
the financial advisers of the Commissioners might well 
regard small companies as being on a special footing. 
The mere fact that they may for the moment be paying 
a dividend of 5 or 6 or 7 per cent. ought not to weigh 
as in the case of big companies. The absolute revenue 
of a small company is so little in total that it only 
requires a breakdown or an all-round rise in wages 
and salaries for the dividend to be wiped out altogether. 
The prices allowed by the Commissioners should be fixed 
not only with regard to the profit at the moment, but 
also with due consideration of the precarious state of 
the finaneial side of the undertaking. As things are, a 
small company cannot raise further capital until it pays 
a satisfactory dividend—but if it does so, then down 
comes the possible increase in maximum price. In a 
word, small companies must be assisted to pay a good 
dividend, otherwise the public will suffer sooner or later 
—to say nothing about justice to the original share- 
holders. If there is one case more than another where 
the Electricity Commissioners should regard themselves 
as acting т loco parentis it is the case of small com- 
panies. If only these and similar anomalies can be put 
right there is no reason why sniall companies should not 
get on their feet again and achieve general success. | 


ELSEWHERE we print an account of 
the mode of procedure of the Approval 
Laboratory of the Hydro-Electric Power 
Cominission of Ontario in respect of the 
testing and approval of electrical installation materials 
and apparatus. Those of our readers who were our 
readers before the war will remember that in those far-off 
days we did our best to induce British manufacturers to 
take an interest in the great market open to them in the 
Dominion, and that this question of approval was one 
of the most pressing problems awaiting solution. At 
that time the Underwriters’ Laboratories, Inc., of 
Chicago, carried out the tests, and the National Board 
of Fire Underwriters laid down the law for the whole 
of North America; to meet the needs of British firms, 
in 1913 Messrs. Heap and Digby were appointed en- 
gineers in Great Britain to the Underwriters' Labora- 
tories, but that arrangement has lapsed. Evidently 
the Hydro-Electric Commission felt the urgent necessity 
of setting up a testing department of its own, of which 
we are now able to give an account. We commend the 
matter to the notice of British manufacturers who wish 
to sell electrical accessories in the Province of Ontario. 

But while this arrangement liberates our manufac- 
turers to some extent from the control of an alien in— 
stitution (against which we have not a word to say, but 
whose autocratic control was always somewhat distaste- 
ful to us), it does not really meet our needs. The only 
way to do that is to set up a British National Proving 
House, whose label shall be a guarantee of the 
quality of British goods throughout the world. The 
case for the Proving House has been debated in our 
columns, at the Institution of Electrical Engineers, at 
the Councils of the B. E. A. M. A., and elsewhere; the 
Board of Trade supports it, the National Physical 
Laboratory will co-operate with it—in fact, it is unani- 
mously called for—yet nothing tangible has been done. 
Only a few weeks ago, at the annual dinner of the 
I.E.E., Sir Frank Heath, secretary of the Department 
of Scientific and Industrial Research, stated that we 
should soon have a National Proving House. It is to be 
regretted that the veil of silence is so persistently drawn 
over the progress of the scheme. It is high time that 
the industry, which has waited so long for a most 
necessary aid to its functions, should at least be told 
how much longer it will have to curb its impatience. 

D 
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MONTHLY GENERATING STATION COSTS. 


By "INTERESTED." 


IN recording accurate coste, municipal electricity supply 
stations have many difficulties to overcome, not the least of 
which is payment, made direct by the accountant's depart- 
ment and not actually passing through the books at the works. 
A proper system arranges for every account to bear the 
initials or signature of the engineer before being passed for 
payment. But, even with the best intentions in that 
direction, mistakes do occur when accounts are presented to 
the Council for payment without cognisance of the works 
clerical staff, the first intimation being the appearance of 
such amounts in the Council agenda. This refers equally 
to capital as well as revenue accounts. Particularly when 


extensions are in progress, the borough surveyor may put 
forward certain certificates for payment from the funds of 
the electricity department, and a common practice in some 
districts is for rates and taxes to be passed by a Committee 
other than the Electricity Committee. 
_ Daring the times of ever-increasing charges, it is impera- 
tive that complete detailed costa be presented at least 
monthly, and an essential point is that no item which has 
been paid direct in the above-mentioned manner should 
be omitted. Herewith is an illustrative description of a 
method of recording supply-station costa each month which 


———— == 


has satisfactorily passed a three months’ trial in a station 
where most of the actual financial work is undertaken from 
the town hall. 

The illustration shows a deep pattern book ruled with a 
number of cash columns. Headings are written in as 
required. This shows a fair saving in the cost when 
ordering the book, and the writing does not occupy much 
time at the end of each month. Also this method allows 
for alterations being made from time to time when 
necessary in the arrangement of headings. | 

Of the side headings the first is works costs. Figures 
are transferred from the weekly cos& book, а deseription of 


TRES CIE EUM OBL ЖЕР ' 
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which was recently published in the columns of the 
ELECTRICAL REVIEW. The second is standing charges. 
These are proportioned from the sums shown in annus 
estimates or from the previous year's accounta, and include 
such items as rent, rates, taxes, insurance, engineers, 8 

proportion of Town Hall legal and financial staffs’ salaries, 
which are usually charged to the electricity department, 
likewise certain printing and stationery used at the Town 
Hall and charged against the department. An adjust- 
ment, such as the unlikely reduction in rates ап | 
made in the last month of the year, but for all practi 
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purposes the sums thus proportioned from previous years’ 
accounts and current year's estimates are as accurate as it is 
possible to obtain the figures under the circumstances. In 
dealing with most of these items it is sufficient to take one- 
twelfth of each sum for tbe month, but in a few cases a 
better plan is to proportion the monthly sums nearer to the 
relative figure received for the sale of energy, which, of 
course, varies from month to month. However, that is a 
matter for individual opinions — which sometimes differ. 


The third of the side headings represents petty cash and 
postage duly apportioned to the various sections. The 
remaining space of the top half of the book is utilised for 
sundry accounts such as coal cartage, repairs to plant, 
buildings, advertisemente, &c. These entries are made at the 
time accounts are passed for payment, and the space allows 
for additions at any time for those accounts mentioned 
above, which are sometimes paid direct by the accountant 
without first being presented to the engineer for passing. 

The lower half of the pattern is reserved for an estimate 


ON REVIVING EXHAUSTED DRY 
BATTERIES. 


Y VOLTMAN.“ 


Ir has always seemed to the writer that the discarding 
of the average dry cell when dead is an outstanding 
piece of wasteful practice. On the other hand, the wet 
Leclanché cell, with its renewable zinc rod and almost 
inexhaustible porous pot, is à much more economical 
proposition. Out of a dry cell one may get back only 
25 per cent. of the capital value represented in it, 
whereas from a wet cell as much as 75 per cent. is pro- 
bably obtainable. In the former case one has to scrap 
а large piece of sheet zinc, а sound carbon rod, and a 
lot of chemical material which, as experiments prove, 
is not so worthless as it may appear. The idea of a re- 
chargeable dry cell is an old one—that is, rechargeable 


ITURE 


Management Rent, Rates and Taxes, &c. 


JUNE, 1920 


(5 weeks) 


Capital 


3 


of revenue received during the month, and for a comparative 
summary of both income and expenditure. By making 
proportional adjustments in the previous year 'в figures for 
revenue received compared with present increase or decrease 
of unite output to mains, it is possible to arrive at a fairly 
close estimate of the actual revenue due for the month for 
inclusion in the statement just mentioned. 

Figures presented in this form illustrate clearly during 
which months of the year profit is made, and are useful as 
arguments in favour of quoting low prices for long-hour 
consumers, 


on the accumulator principle, though no one appears to 
have made it commercially practicable; nevertheless the 
writer has found that some cells, notably the Hellesen 
and Siemens, take quite a good and useful recharge if 
connected up through one or two lamps passing from .5 to 
75 amp. for a period of from eight to ten hours. The 
carbon pole of the cell should be connected to the positive 
of the circuit. The effect is curious and interesting as, 
up to a point, the dry cell behaves like a lead accumu- 
lator. Immediately after charging, each cell will show 
a super-voltage up to 1.75 V per cell. This is probably 


— — 
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due to the presence of nascent oxygen and hydrogen in 
the cell, and when these gases combine the extra voltage 
disappears, but the voltage will still remain somewhere 
about normal.for a new cell, and the internal resistance 
is beneficially reduced. Furthermore, the active ma- 
terial, depolariser, &c., in the cell would appear to be 
restored by electrolytic action in a way that renders it 
capable of doing more work. Certainly, the results 
seem to show that it would pay to give large cells a reviv- 
ing “ eharge-up " at intervals of a month or six weeks. 

Apart from passing a current through the cells, ex- 
periments on “© doping "' them with an oxidising reagent 
have given by no means negligible results. Trials were 
made with some very old cells, a hole first being bored 
through the pitch sealing to introduce the “ dope.“ 
The best results were obtained with strong solutions re- 
spectively of permanganate of potash and hydrogen per- 
oxide, and at the same time injecting some sal-ammoniac 


solution. In all cases the results were beneficial, and the 
cells were capable of giving a useful output for many 
months. 

The writer has in use now an example of a “© doped "' 
dry cell at least ten years old, vigorously working a 
house bell. Until treated it was stone dead. The card- 
board cover was stripped off the zinc, and a couple of 
dozen holes were bored with a gimlet through the shell —a 
very easy matter. It was then placed in a household 
jam jar along with the doping solution, and some sal- 
ammoniac.. It now forms as efficient a wet " cell as 
one could wish for. 

[It has been said that the charging ’’ of Leclanché 
cells is a dangerous process, owing to the possibility of 
the formation of highly explosive compounds. The 
opinions of chemical experts on this point would be wel- 
come; it would be interesting to know whether such 
action had actually been observed.—Eps.!] 


THE RIBADELAGO HYDRO-ELECTRIC SCHEME. | 


Ву Б. SCOTT RIVETT. 


In view of the growing interest evinced by British en- 
glneers and manufacturers in hydro-electric develop- 
ments, I think I am justified in asking for more pub- 
heity for the following figures than they received in 
their Spanish form. Further, at the present time there 
is a lack of available data referring to the capital costs 
of water-power plant, and while I do not suggest that 
10,000-kW hydrauhe schemes are likely to be common 
objects of the English countryside—the seaside is 
another matter—I am hopeful that British engineers 
in Indian and Colonial fields will find this rough trans- 
lation of Senor Oliver's report of more than passing 
interest and of some usefulness. 

Senor B. Oliver y Roman, a Spanish civil engineer, 
has recently published а report and estimate on a hydro- 
eleetric project on the river Tera in the Province of 
Zamora, in N.W. Spain. He takes us very fully into 
his confidence in the preparation of the estimate, and 
l have therefore given that part in some detail, but 
I have omitted a good deal of his description of the 
surrounding country which is depicted at great length 
and with true patriotic zeal. 

The demand for electricity comes from the district 
of Valladolid, which at the present.time is inadequately 
supplied. Also, the district of Ponferrada is crying 
aloud for power for the transportation of its coal and 
iron, and for use in smelters. There is also a likelihood 
of electrochemical industries being established. In view 
of this demand, Senor Oliver was commissioned to 
report on the utilisation of the Ribadelago Falls on the 
river Tera, among the mountains known as the Sierra 
Cabrera and Sierra Segundera. 

At the commencement of his labours Senor Oliver 
met with difficulties. '* The determination of the flow 
of the river Tera cannot be based upon direct. readings, 
because none have been taken. This is not surprising, 
for the district in question lies at a very high elevation, 
suffers very severe winters, and is absolutely unin- 
habited. He began to have readings taken without 
delav, but as an immediate basis for his calculations 
he applied the results obtained in gauging stations 
situated in other river vallevs under analogous condi- 
tions. He arrived at the following conchisions :— 

1. The annual average flow of the river Tera at the 
point chosen is equivalent to 50 litres per second per 
kilometre of the valley, 

2. The variations of this flow during the vear are 
insignificant, and can be neutralised, if desired. by 
making use of some small lakes in the neighbourhood 
as storage pools. 

The rainfall figures taken. for many years. past in 
an adjacent valley gave an equivalent of 45 litres per 
second, and as the catchment area of the Tera valley 


is 50 sq. kilometres, Senor Oliver felt himself justified 
in asking the Government for à concession of 2,000 litres 
per second. This has been granted. The working head 
at the power house was calculated at 575 metres (1,887 
feet), which, with & flow of 2,000 litres per second 
(70.62 cusecs), will develop 12,700 h.p. 

Headworks.—The only headworks necessary consist 
of some slight clearing of the channel and a small даш, 
to be placed at a point just below the confluence or the 
Tera with a sinall stream called the Lacillo, at an alti- 
tude of 1,650 metres (5,410 ft.) above sea level. The 
maximum height of this dam will be 10 ft. and its 
length 90 ft. The cost of the headworks is estimated 
at 27,010 pesetas (£1,080, at par), use being made of 
the granite which abounds on the site. 

Canal and Tunnel.—The site of the power house is 
about four miles from the headworks, and the water 
will be conveyed by a canal having an inclination of 
1 in 2,000, and opening out into a storage bay at tlie 
power house end. Owing to the extremely rough nature 
of the ground, only about 530 metres of the canal will 
be open to the sky, the remainder (5,850 metres) being 
in tunnel. On this point Senor Oliver naively remarks, 
The difficulties of boring a tunnel through this granite 
mass are simply due to the hardness and compactness 
of the rock." The open canal has to be roofed in 
places as a precaution against rock-falls. The estimate 
for the open canal is as follows :— 


Pesetas £ 
1.000 metres cube of excavation in hard rock 
at 5 pesetas per metre cube ... er . 600 200 
150 metres cube hydraulic concrete at 40 
pesetas per metre cube 2 T .. 6.000 A) 
Rooting, &. E € m M = 2.000 м) 


Pesetas 13,000 — £530 

The cost of boring the tunnel and facing with hydrau- 
lic conerete is estimated at 150 pesetas (£6) per linear 
metre, giving a total of 5.850 x £6= £35,100 for the 
tunnel alone. 

Pipe-line.—With regard to the pipe line Senor Oliver 
studied three methods : 

1. Two steel pipes each conveving 1,000 litres per 
second. 

2. One steel pipe only, саггу 2,000 litres per 
second, 

3. One circular tunnel of 1 metre diameter, bored 
through hard granite rock. 

He decides on the tunnel method because of the higher 
cost of steel pipe. and on account of the ruggedness of 
the ground. (Personally, I think Senor Oliver's pro- 
fession of civil engineer influenced his decision.) 

This tunnel pipe line will be first bored at a diameter 
of 1.6 metres and then faced with hydraulic cement to 
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give a diameter of 1 metre. The cost is estimated at 
125 pesetas (£5) per linear metre (£2 10s. for boring, 
and £2 10s. for facing). Реса £ 
2,400 linear metres of tunnel at 125 oo 


per metre P. - 300,000 12,000 
Auxiliaries and accessories s .. 60,000 2,400 
Steel-plate pipe for distribution. of water 

' within the power- house МЕ Ба 3 1.600 


Pesetas 400,000 000 £16,000 000 


Power Нбизе Building. —The site of the power house 
has been chosen on the north shore of lake Sanabria, 
where there is а suitable foundation. The altitude is 
such that the turbine shafts will be 1,030 metres (3,380 
feet) above sea level. In estimating the cost or the 
power house building Senor Oliver says: ''As we are 
here concerned with a simple and easily constructed 
building, and as, further, there is abundance of good 
stone close at hand, we are justified in adopting the 
figure of 15 pesetas per kW installed, including in this 
the cost of an overhead crane, and also the tail race 
channel, the last being а very insignificant item."' Ав 
the plant will consist of three sets of 4,700 kW each 
(one set always to be held in reserve), the estimate for 
the power house building will be 4,700 x 3 x 15 211, 500 
pesetas = £8,460. 

Turbines, d&c.—Each of the three turbines installed 
will be of 6,350 h.p. Figures furnished by “опе of 
the principal manufacturers of water turbines in 
Europe " (Senor Oliver does not give the name of this 
firm, which is evidently not Spanish), form the basis 
of the following estimate: — 


Pesetas £ 

One turbine te { 115,000 4.600 
One Universal“ governor 18,000 ТЉ) 
One speed-regulator 1,500 60 
Shafting . 1,500 60 
One main valve " 23,000 920 
Anchoring-gear for pipes, Le. a. 3,000 120 
Pressure gauge and speed indicator 1,000 40 
Foundation-plates, &c. : ius see 5,000 200 
Packing cases 1,500 60 
Freight charge to port of entry ‘and Customs 

dues . .. 10,000 400 
Rail and road charges i in Spain (30 tons) 10,000 400 
Erection and testing 5: 10,000 400 


— — — —Ó 


Pesetas 199,500 47, 980 


For the three prime movers, installed and ready to run, 
3 х £8,000 = £24,000. 


Electrical Plant.—Senor Oliver decided upon the fol- 
lowing characteristics of the alternators and step-up 


transformers, but does not give the reasons for his 
decision. 

ALTERNATORS. TRANSFORMERS. 
Capacity ............... 4,700 kW. Capacity ............... 4,700 kW. 
Speed tt 500 r.p.m. Voltage ratio ..... 6,000 / 65,000 
Frequency DES 50 cycles 
Voltage 6,000 volts 


In estimating for this plant he says: ‘‘ At the present 
time it is very difficult to form an estimate for this 
class of plant, as everyone knows. .I have, therefore, 
adopted the following figures, furnished ine by well- 
known electrical engineers, as a ыз for the price рег 
kW in which all costs are included ” : — 


Pesetas £ 
Alternators, complete with auxiliary apparatus 060 2.4 
Step-up transformers (in oil) КЕ ER ЖЕ 25 1.0 
Measuring and protective apparatus 23 8 10 4 
Auxiliary services d 25 5 asi е? 3 12 
Freight charges x xx es DS PP 5 2 
Testing b "uh би Se М ж " 5 2 
Various s , А e б 2 


As each set is of 4,700 kW, ind: one is to be held 
in reserve, the estimate for the electrical plant installed 
within the power house is as follows:— 


Pesetas £ 
Three alternators of 4.700 kW. each 846,000 33.840 
Three step-up transformers ; 352,500 14,100 
Measuring and protective apparatus 94,000 3,760 
Auxillary services ии e 28.200 1,128 
Freight 70,500 2,820 
Testing 70,500 2,820 
Various 70,500 2,54) 


Pesetas 1,532,200 — £61,233 


Transmission Lines.—The energy generated will be 
transmitted a distance of 130 kilometres (81 miles), and 
the same lines carrying the 9,000 kW developed at Riba- 
delago must also transmit a further 10,000 kW developed 
at Cobreros Falls, a plant to be situated in the Sierra 
Segundera. The line voltage will be 65,000, and power 
will be distributed from four sub-stations by secondary 
networks at a voltage of 8,000 to 10,000 V. The follow- 
ing figures form the basis for the e.h.p. section of the 
estimate: 


. Реве{ав £ 
Steel lattice-work poles, each 1,500 60 
Copper, per kilogramme ... 20 995 4 0.16 
Insulators, each — ... А ds ae 50 9 
Earth wire, per kilometre ds т 400 16 
Telephone lines. per kilometre ... n 750 30 
700 steel lattice-work poles at 1.500 ptas 1,050,000 42.000 
200 tons (metric) copper at 4,000 ptas... | 800,000 32.000 
5,000 insulators at 50 ptas .. 250,000 10,000 
Earth wire " m 50,000 2,000 
Telephone lines 100,000 4,000 
Switch and protective dear 50,000 2,000 
Erection and testing 50,000 9 000 
Special poles 50,000 2.000 


Pesetas 2,400,000 496, 000 


Sub-stations.—Senor Oliver places the cost of the four 
sub-stations at 405,000 pesetas (£16,200), based on an 
over-all cost of 45 pesetas (£1 16s.) per kW installed. 


GENERAL ESTIMATE. 
I. Headworks,dam and 


eanal— Pesetas. £ Pesetas. £ 
Head works and dam 
on River Tera ... 27,010 1,080 — — 
Gate valves, screens, 
&o. $us ‚5% 15,000 600 — — 
House for two fami- 
lies ES T 10,000 400 — — 
Open canal... wee 13,000 520 — — 
Сапа] in tunnel. 877,500 35,100 — — 
Forebay and acces- 
sories еее өөө 25,000 1,000 т — 
House for two fami- 
lies Ste M 10,000 400 — — 
Cost of land, &c. ... 20,000 800 — — 
997,510 39,900 
II. Pipe line TT eee — — 400,000 16,000 
III. Power-house build- 
ing өөө эое — — 211,500 8,460 
IV. Water turbines... — — 600,000 24,000 
V. Electrical plant — 
Generators and 
transformers... 1,532,200 61,288 — — 
High-pressure trans- 
mission line .. 2,100,000 96, 000 — — 
Sub- stations — 405,000 16,200 — — 
Secondary transmis- 
sion lines im 400,000 16,000 — — 
* 4,737,200 189,488 
Tota] Pesetas e. 6,916,210 £277,848 
FINAL. ESTIMATE. 
Pesetas. £ 
General estimate, as atove a sae 7,000,000 280,C00 
Cust of drawing up scheme TA ‘a 100,000 4.000 
Administration, taxes, &c. aes TE 150 000 6,000 
Contingencies ace 22 888 T 500,000 20,000 
Grand total 1,750,000 £310,000 


RiBAbELAGO FALLS SCHEME. 
Cost OF POWER AT VARIOUS POINTS OF THE SYSTEM. 


Cost in £. 
— т, 
h. p. kW. Per b. p. Per kW. 
Power at turbine shaft .. 12,700 — 6°92 — 
$i alternatorterminals ... 11,940 $8,800 12:00 1652 
ЕН beginning of h.p.line.. 11,580 8,500 13°76 1868 
» end 10,770 7,900 2204 2992 
5 bua-bers in aub-stations 10,450 7,700 32528 34°40 


NoTE.—In working out the above figures of cost of power, 
Senor Oliver has evidently taken into consideration the fact 
that the transmission line is common to both the Ribadelago 
and Cobreros schemes. 
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NEW ELECTRICAL DEVICES, FITTINGS AND PLANT. 


Readers are invited to submit particulars of new or improved devices and apparatus, which will be published 
if considered of sufficient interest. 


The “ Aqua Water Heater. 


À device for delivering hot or cold water by a simple move- 
ment of a tap is made by the Aqua ELECTRIC HEATER Co., for 
which Messrs. Copus & GREEN, 22, Clapham Road, S.W.9, 
are sole agents in the London area. The construction of this 
appliance (fig. 1) is as follows :— 

The heating element has a porcelain body throùgh which 
pass 22 vertical tubes connected progressively at top and 
bottom to form a continuous passage over nine feet long. А 
coil of special non-corrosive resistance wire passes through 
this passage, and is connected to a switch. The switch and 
the hot and cold water valves are operated by a shaft. A 
gear on the rear end of the shaft snaps in the switch when 
the tap handle is turned to the right. A cam opens a valve 
simultaneously, and water is permitted to flow round the 
heating passage and out through the tap. When the handle 
is restored to its upright position the switch is cut out, and 
the cam allows a spring to reseat the inlet valve, stopping 
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Fig. 2.—TuHe SU. ENT ALAMO " GENERATING SFT. 


the flow of water. If the handle is turned to the left the 
actuating pear slides out of mesh, and does not operate the 
switch, but another cam opens a valve and permits cold 
water to flow straight through to the tap. The temperature 
of the hot water can be varied by altering the water inlet ; 
this is effected by an adjustment screw. The capacity of the 
heating element is about 6.6 kW. 


The “ Silent Alamo " Lighting Set. 


The feature of the generating set which has been put on 
the market by Messrs. ALAMO ELECTRIC, LTD., of 36, Grosvenor 
Gardens, S. W. I. is its balancing and freedom from vibration; 
we recently saw one of these sets running under loud and 
on light load, perched on three tumblers, with no holding- 
down bolts (fig. 2), and found we could balance a penny on 
edge on it. The engine has a rotating sleeve-valve surrounding 
the piston, which enables the construction to be simplified 
and cuts out many of the troubles met with in engines with 
poppet-valves. The engine and dynamo are designed. as one 
machine, together with the radiator and controlling gear, 
forming a completely self-contained set, which is used in 
conjunction with a J00-Ah, 32-V. battery, and is started and 
stopped by push-buttons. The output of the set is 1 KW, and 
it is provided with automatic devices which shut it down 


Fic. 3.—TniPLEX. WIND 
DyNAMOS. 


if the cooling water or the oil gets low, and when the battery 
is fully charged, whilst if the engine stops the battery is 
automatically disconnected. 

With a set of this size, practically the whole of the lighting 
and small power requirements of a country house or farm 
could readily be met. 


An *'* All-British " Vacuum Cleaner. 


The introduction of another '' All-British ” electric vacuum 
cleaner is a step in the right direction, and the Little Glut- 
ton " vacuum cleaner (fig. 4), which is being placed on the 
market by THe Epison Swan ELECTRIC Co., Lro., certainly 
qualifies for the All-British " title, as it is made throughout 
ut the Ponders End works of this company. 

An outstanding feature of the cleaner is the motor, which 
is most rigidly built, and is of a far heavier pattern than is 
usually found in cleaning machines. The careass is built up 
from laminated field stampings of ''Stalloy " with die-cast 


w 


Fia. 4.—THE " LITTLE GLUTON " VACUUM CLEANER. 


aluminium end brackets. This carcass also carries à special 
automatic switch. The armature is constructed on novel lines, 
in that two cores are mounted on the spindle, leaving a central 
space one-third of its length. so that between the cores the 
armature windings are directly open to the surrounding atr, 
thus providing a novel and very effective Self cooling arrange- 
ment. The armature is wound in double silk-covered copper 
wire, and is fitted with a commutator of 94 drawn copper 
bars. 'The spindle runs in ball bearings which are enclose 
in machined housings of the same diameter as the core, ant 
the armature can thus be inserted from either end of the 
carcass. The brush gear and armature can be removed from 
the machine without disturbing any of the connections. ‘This 
motor is' universal," running equally as well on direct as on 
alternating current. It is made for all circuits from 29 to 
100 cycles, and from 50 to 250 volts. The normal loading 15 
200 watts. The fan is six-bladed, and is constructed from 
high tensile die-cast aluminium alloy. It is of exceptional 
strength, and is designed to give the maximum air displace- 
ment. 

The dust bag is made in the form of a valve in which the 
dust is thrown up a central passage, and is then thrown to 
right and left and is deposited in pockets. There is, there, 
fore, no possibility of dust falling back into the machine, and 
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a clear passage 1s maintained when working the cleaner. The 
. automauc switch, which 1s patented, is operated by the main 
handle of the cleaner. Ihe normal at rest posiuon ot this 
bandie is a vertical one, and is spring lockeu. 10 use the 
. cleaner this handle is reieased, and is vrought into the most 
convenient position ; this automatically starts the motor. Upon 
returning tbe handle to the vertical position the motor is 
automatically stopped. | 

he machine is provided with a very complete range of 
accessories, including a hose length with steel extension tubes 
of ample diameter, and а variety of nozzles for every class of 
cleaning. The total weight of the cleaner is 23 lb. 


Triplex Wind Dynamos. 


There are undoubtedly many owners of private and small 
electrical installations who, though possessing the usual оп 
engine, dynamo, and battery, would welcome an auxiliary 
method or generating electrical energy provided the first cost 
. was low and the running costs and attention required were 
practically nil. Large low-speed windmills have, in a few 
instances, been employed for driving dynamos, but their cost 
of installation and inability to take full advantage of the 
. power to be derived from a gale, together with the loss of 
. energy absorbed by the gearing necessary to run the dynamo 
at a high speed, are some of the reasons that have mulitated 
against their more general use. Messrs. F. A. WILKINSON & 
. PARTNERS, LTD., of Hatfield, Herts., have placed on the market 
a system of high-speed wind dynamos for battery-charging 
purposes, and fig. 3, p. 544, shows one of their '' ‘Triplex ”' type 
of installation, from which it will be seen that three totally- 
enclosed dynamos driven by direct-coupled impellers are 
mounted upon a crossbar fitted with a vane and a swivel head, 
and are supported by a vertical tube sunk in the ground. The 
output from a single installation with a strong breeze is 60 
Watts. or 600 watt-hours for a run of 10 hours, which is about 
the average daily consumption of a small electric lighting in- 
 Sstallation. The output can, of course, be increased by the 
provision of more than one installation of wind dynamos. The 
apparatus is entirely automatic in its action, and has given 
satisfaction in actual operation. 


—€———— ÁMM—— 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession 


The Direction of Rotation of A.C. Motors. 


In reply to the questions of Inquirer in your issue of 
March 25th, if the motor under consideration is near the alter- 
nator the direction of rotation is not a difficult job to ascertain, 
but if the power supply is received from a supply company, 
the large amount of ‘tracing out” engendered seldom 
admits of the following method being attempted. It is usually 


Fia. 2. 


Fic. 1. 


much simpler to remove the belt or, if conditions permit, to 
пе the motor off the bedplate in the case of gear and direct 
rives. 
. It is necessary, in finding the direction of rotation of an 
induction motor, to know which phase, at the motor, attains 
its maximum value first, which second, and which third. 
If we assume this to be in the order A, B. and C at the 
alternator, phase A, in slot A (fig. 1) first comes under the 
influence of the north pole, and therefore is the leading 
phase, followed by B and C phases, and since B phase is 
reversed, in both alternator and motor, the wave form in 
the motor is represented by A, B. C, in fig. 2. The wave 
form in the line is represented by A, B.. C; X is the 
resultant of the waves A, В, C, and represents the magnetis- 
ing wave. | 

If, in the motor, we represent the slots A, B. C (fig. 3) as 
three norths, and A,, B., Ci, as three souths, since A phase is 


. were, alas! no more. 


the first to reach the maximum value it will be the first 
to reverse its polarity, and will move the pole forward one 
. pole phase, in this case one slot as shown in fig. 4. So that 


when. all the phases have reversed: twice and completed one 
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period, the ſield will have advanced one pair of poles in the 


dlirection of the arrow (fig. 5) 


Reversing an alternator would alter the sequence of phases 
from A, B, C, to C, B, A, and would be similar in effect to 


reversing the phases A and C, and would reverse the direction 
. of rotation. 


S. S. Pilgram. 


Runcorn. 
April, 1991. 


Gold for Notes. - 
In your article Currency and Banking," in your current 


issue, you imply that Mr. Williams was wrong in stating that 
. one may present а note at the Bank (of England) and demand 


gold. Mr. Williams, in my opinion, was quite right, for the 


_ Act of Parliament says that a Treasury note mar be presented 
to the Bank of England, which must pay in go 


| | on demand. 
Of course, what this Act gave with the right hand it took 


away with the left, for another clause said that gold must 


not be exported or melted down, thus annulling any advantage 
to be derived from having gold in one's possession instead 


D. V. Onslow. 


of Treasury notes. 


London. . 
Apri 21st, 1921. 
[Technically, our correspondent is quite correct; as he 
admits, however, the free exchange of notes for gold is not 
now practicable.—Eps. Erec. REV. 


Rotary Converter in Parallel with Steam Sets. 


I should be pleased to hear the views of other engineers 
on the following. 

At our generating station we have a rotary converter which 
runs in parallel with steam plant, generating direct current, 
the rotary, of course, running а.с. to d.c. On several occa- 
sions when I have taken the rotary off load (as a rule I trip 
her out while she is doing about 40 kW), I have noticed the 
steam practically fly up, this with the steam sets taking the 
extra load which the rotary has dropped. It does not always 
happen. I should be pleased to know if anyone else has 
experienced а like thing. 


| Super Tension. 
April nd, 1921. 


Wiring Ferro:concrete Factories. 


If Mr. Purday were entrusted with the wiring of a ferro- 
concrete factory, according to his ideals heavy gauge weldless 
screwed tubing would be installed—that is, if there were any 
risk of fire. Suppose there was a fire; does he mean to say 
his screwed tube would emerge unscathed? I also work in 
an industry with considerable fire risk; I have experienced 
a fire, and after the fire my weldless tube and V.1.R. wire 
So why burn costly screwed tube 
and V.I.R. wire, when C.T.S. burns just аз well, but costs 
considerably less? 

I contend that C.T.S. is one of the cheapest systems of 
wiring, and is a sound lasting job if properly installed. 

Mr. Harry Rogers will no doubt accept my statement that 
C.T.S. was not intended for underground work, owing to 
its not being mechanically protected. Inquirer," in the 
first instance, stated that he thought C. T. S. rather too un- 
protected." The Hurlingham Electric Co. can vouch for 
it in water, steam, heat, and intense cold, so now there only 
remains the case of someone attacking it with a hammer and 
chisel; . C. T. S. will not stand that, neither will screwed tube. 

As the Editors remark that the question under discussion 
is the best method of wiring ferro-concrete factories, T phump 
for C. T. S.; if properly used, it ranks as a good, cheap, neat, 
reliable job. 
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Of course, lots of persons are prejudiced against C. T. S.. 
because they have never had any experience with it. If Mr. 
Purday has not had any, or not much, experience with C. T. S., 
he is not giving it the fair play, of which he appears quite 
enainoured. \ 


April 18th, 1921. 


Two-Phase. 


The Training of Kinema Operators. 

With reference to Electrician Operator's letter in your 
publication this week, 1 should be greatly obliged if he could 
vive me the name of the trade journal which, he states, runs 
tests and offers certificates to operators. 

I quite agree with his letter, as I myself have come across 
two or three operators in this town who could not even wire 
a two-way switch and light. I may add that in a large town 
like this it was impossible to obtain any book on operating, 
but I eventually obtained one through the agency of the 
Caxton Publishing Co., i.e., Motion Picture Operation, and 
I find it a thoroughly reliable book, giving the theory and 
the practical side of operating; although not an operator 
myself, I should advise all operators to obtain one. 


Bristol. L. H. Edwards. 
April Brd, 1921. 5 


The Building Trades’ Exhibition. 


I am glad to see that you take serious notice of the un- 
businesslike apathy of the electrical fraternity. It would 
be well if you could devote the same amount ot space every 
week to this subject, if only for the purpose of " rubbing 
it in." The attitude of the Institution and the Trade Asso- 
ciation in this matter seems to me to be unaccountable, 
except for the fact that knowing the electrical fraternity ав 
l do, one can hardly be surprised at anything in this direction. 
Some time вро a teeble etlort was made in the direction you 
name. 1 beheve that an Association of the Supply Companies 
did start some sort of system of making a combined exhibit 
from various manufacturers, with a surprisingly good result. 
After going on for a short time, 1 presume the thing collapsed 
from sheer ennui, for I have never heard any more about it. 

I can quite understand that separate exhibits, especially 
on the scale that is necessary, would be at present too 
great a strain on the financial resources of many of us to 
warrant continual individual exhibits, but the idea of а 
collective electrical exhibit is 80 splendid, and so simple, that 
it seems a great pity that the etfort which was begun, and 
which was so successful, should have been allowed to lapse. 
A combined exhibit offers so inany advantages. In the first 
place, the cost and trouble to the exhibitor is reduced to a 
minimum, whereas the interest to the public is enhanced many 
times. Alter all, the publie that goes to an exhibition cannot 
or will not be bothered to go into the details of each stand 
or exhibit, but if a collective group of some hundreds of 
interesting electrical goods and appliances of every variety 
are brought together in one spot, then the publie will be 
interested in the exhibit as a whole. 

It is possible that the collective exhibit idea was dropped 
because the expense was too much for the Association that 
promoted it, for, if I remember rightly, no charge was 
made to the exhibitors—but why not make a charge? Ап 
exhibitor would be only too pleased to pay a nominal amount, 
and many of these amounts together would undoubtedly pay 
the whole expense of the exhibit. If you can do anything to 
" ginger up ` the Association, which appears to be hibernat- 
ing at the present time, you will have done a service to us 
all, and not least to— | s 

London. Дд Gassed. 

apru oth, 1921. p 


[We are inclined. to think that the British electrical in- 
dustry wants shaking up with regard to exhibitions. Some 
years ago certain firms objected to exhibiting at various shows, 
because the profits would find their way into the pockets 
of private parties. Nowadays we neither organise exhibitions 
keeping a hold on the profits, nor do we heartily support 
other people's propositions; and the industry loses the benefit 
of the magnificent publicity that exhibitions afford. We have 
repeatedly advocated the holding of local electrical exhibi- 
tions; of central co-operative displays where the public can 
make their own choice of electrical domestic appliances; and 
of big exhibitions representative of the majority of the in— 
dustry. Remembering many local and large-scale successes 
of the past, and having seen the interest. evinced by the 
public in many trade exhibitions during the last усаг or so, 
we cannot help feeling that, in some electrical centre or other 
there is an inexcusable apathy which blocks the way. As 
announced a fortnight ago in our pages, manufacturers have 
not of late been prohibited from taking part. in exhibitions 
by their BB. E. A. MI. A. understandings; but unhappily the 
lifting of the embargo does not appear to have released a flood 
of exhibition enterprise on the part of members, nor is there 
any great courting of such publicity on the part of non- 
members. Granted that times are. trying—that uncertainty 
handicaps us all: but trying times increase the fertility of 
the soil in Which electrical habits, and therefore electrical 
developments, grow; and howerer uncertain we may feel about 
some things, there is no doubt about the vast progress. that 
electrical applications must make if we blow the trumpet loud 
and long enongh.— Мрз. Fic. Rev. J 


| Water / tube Boilers. | ‚ 
With reference to Mr. Cauthery’s article in the Review 
dated April Ist. he gives a remedy for excessive density, 
namely, `` Keep down density by suthcient blowing down.” 


With a wuater-tube boiler this would be very bad practice, 
because the water: blown out has already deposited its scale, 
and extra feed water has to be pumped in which contains 


scale-forming salts. The proper method is to allow the density 
to rjse to the maximum of 2/32nds, and then empty the boiler 
completely. He Mr. Porter's letter in the HkviEW dated 


the 15th inst., I do not agree that the limit of 2/32nds 18 exces- 


sive, for the reason. stated above, and. with a leaky condenser, 
it would be highly dangerous to keep as low a density as 
one-quarter of 1/ 32nd, because of the amount of scale which 
would be deposited. on the bottom rows of tubes. My experi- 
ence of boiler insurance companies is that they cannot lay 


much stress on `“ densities," otherwise they would see that 


every boiler was fitted with a salinometer cock on the lowest 
part of the boiler, or as near the bottom row of tubes as 
possible. The. usual. method of obtaining a sample of water 
is through the drain cock of the water gauge mountings, at 


the. risk of getting one's eye knocked out by the gauge glass 


bursting, and then not getting a correct density reading, 
because the density is always less in the top drum than in 
the bottom row оѓ, tubes. Of course density always in- 
dicates abnormal conditions,.and in an up-to-date power 
station with a good water-softening plant the cause can 
quickly be found. е e 

Glasgow. 


E A. Murray. 


Telephone Cables for Power Schemes. 


The writer of the article on Telephone Cables for use in 
Power Schemes.“ in your issue of April 18th, has hardly given 
a fair comparison between the three types of cable. Although 
xz cable with solid impregnated paper insulation costs more 
than a dry-core cable, the additional cost is only about JU per 
cent. greater, and not two or three times as great, as stated 
by the writer. Although the cable is a miniature power cable, 
it need not have more than half the thickness of insulation 
specified by the British Engineering Standards Association [or 
low-pressure cables, and with this value will still have a higher 
factor of safety than cables of types (1) and (2). The trans 
mission distances also are somewhat understated; for dry-core 
cable good commercial speech is possible over the following 
distances, even when instruments and terminal losses are 
ullowed for. 

T Dry core. Solid impregnated. 
10 lb. Conductors. 


132.5 Miles. 7 Miles. 
A) lp. „ 18 e 10 „ 
40 Ib. t | 26 у» 15 „ 
| 70 lb. T 37 ^ 21 fy 
100 lb. » 45 - d. 4v 
T. N. Nen M.Sc., A. M. I. E. E., 
Cable Engineering Department, 
London. r 


| Western Electric Co., Ltd. 
April 25th, 1921. 


A Peculiar Phenomenon. 


J have been interested in the recent correspondence re- 
garding electrostatic phenomena, and the following experi- 
ments which I carried out some years ago may help to form 
the basis of a theory. 

During my apprenticeship, much of my spare time was 
utilised in making electrical apparatus, among them a Wims- 
hurst machine, and I found when grasping an electric lamp 1D 
my hand by the lower or vip end, that the lamp absorbed a 
charge of electricity when the cap was presented to the 
discharging rods of the machine. This continued until 1 
received a sharp shock through 4 spark jumping froin the 
сар to my thumb, and 1 immediately concluded that Ше 
component parts of a Leyden jar were present, and later 1 
theorised it as follows :— 

The glass of the bulb formed the insulating medium between 
two conductors, and my hand formed the outer coating. It is 
well known fhat electricity will pass through a vacuum, and 
I concluded that the charge passed into the bulb through 
the connecting Wires to the filament, thence the particles of 
electricity passed through the vacuum and were distributed 
over the inner surface of the glass according to the position 
of my hand. Thus if the cap had been held near the positive 
electrode of the Winshurst machine, a positive charge would 
pass into the inner surface of the glass, and be held there by 
the induced negative electricity under my hand. This would 
continue until the potential was great enough for the charge 
to jump the space between the cap and the outer coating 
This happened sometimes with as much as two inches between 
my hand and the cap. This, of course, would only happen 
where there was within the bulb a vacuum or some gas which 
conducted electricity, and it would be immaterial whether 
the filament was broken or not. | 

It is also well known that certain rays are emitted when 
electricity passes through a vacuum, notably in the X-ray 
tube, where green rays are given off at the same time as the 
X-rays. If this experiment were carried out in daylight 
probably these green rays would appear to be grey, as шеш 
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tioned by one of your correspondents. While charging both 
carbon and metal-tilament lamps, I observed these rays com- 
ing from various parts within the bulb, and when it was away 
from the machine and the bulb turned over and over in the 
hand the charge was released from various parts of the inner 
surface of the glass, again passing through the vacuum and 
giving off green rays, thence it passed through the connecting 
wires to the cap and diffused into the atmosphere. I have 
often heard of machine belts becoming electritied, probably 
due to the slight slip on the pulley. This electricity could 
easily be collected into a vacuum lamp through the projecting 
pins on the side of the cap or even through the contact pieces 
on the top. ; 


Aberdeen. 
April Brd, 1921. 


Jas. C. Lang. 


LEGAL, 


SEVENOAKS AND DIsTRIcT ELECTRICITY Co., LID. 
REDUCTION OF CAPITAL. 
IN the Chancery Division on April 19th, Mr. Justice Russell 
had before him the petition of this company for sanction 
to reduce its capital. 

Mr. Gurvon, for the company, said his capital was £40,000, 
divided into the same number of £1 shares, only half of which 
had been issued. The scheme was to reduce the shares that 
had been issued from £1 to 10s. each. The petition was 
before Mr. Justice Sargant, he said, on the previous Tuesday, 
and he expressed his approval of it except on one point. 
This related to 15 shares held by three persons who were in 
arrears with their calls. That diſliculty had now been got 
over by the directors having forfeited the shares, and having 
sold them to a purchaser for the remaining money required 
to make them fully paid up. 

His Гоноѕнір asked counsel to mention the matter to Mr. 
Justice Sargant. 

This Mr. Gurdon did, and his Lordship gave his sanction 
as asked. 


— ——— ³—— — 


Hampton & Sons, LTD., v. MUNKOE. 


IN the Official Referee's Court, on April 23rd, Mr. Edward 
Pollock continued the hearing of an action which had occupied 
several days, in which Messrs. Hampton & Sons, Ltd., decora- 
tors, builders, and electrical engineers, of Pall Mall, sought 
to recover from Mr. О. II. Munroe and his wife the balance 
of an account of £7,000 for repairing, decorating, and electri- 
cally fitting their house, Chessington Place," Chessington, 
near Luton. The work. it was said, included electrical fittings 
of an expensive character, including an electric bath. 

Mr. Coram, K. C., appearing for the plaintiffs, said that the 
house upon which the plaintiffs had done the work was the 
property of Mrs. Munroe, and she called in August at 
plaintiffs place in Pall Mall and said she wanted a lot of 
work done at her house at Chessington. The outcome of 
the conversation was that one or two of plaintiffs’ staff visited 
the house with her, and estimates were from time to time 
subsequently prepared. There were altogether about 80 esti- 
mates, and the gross amount involved in those estimates 
was something over £7,000. But the whole of the work was 
not done because the defendants did not comply with the 
terms of the contract under which they undertook to pay 
80 per cent. of the cost as the work proceeded. This they 
neglected to do, and the plaintiffs discontinued the work and 
claimed the full amount of the contract, less the cost of the 
work which had been left undone. One of the main questions 
to be decided, said counsel, was whether the husband or the 
wife was responsible. The husband was anxious to take the 
responsibility, asserting that he ordered the things. Then 
In their defence they said there was a contract for a lump 
sum. and that as plaintiffs had discharged themselves they 
could not claim anything. But there was in the contract a 
special note that the estimates were given subject to labour 
fluctuations and another to the effect that 80 per cent. of the 
charges should be paid as the work proceeded, апа that 
defendants had failed to рау. If those defences failed the 
question would resolve itself into a matter of detail which 
would occupy a considerable amount of time. The plaintiffs 
had received £1,000 on account, but promises made of further 
Payments had been without result. Plaintiffs were entitled 
to charge the increase in the amount of wages paid which 
came to £105. They also claimed £732 for extra work done 
and £132 for things which defendants would not allow them 
to take away from the job—materials and appliances for the 
work. Plaintiffs further said they were entitled to loss of 
profit on the items commenced but which they were not 
allowed to finish. The first estimate was accepted on August 
12th, and men were sent down to start the work at once; but 
It turned ont that defendants had not proper legal possession, 
and the men, in consequence, had to be taken away again. 
As a matter of fact plaintiffs did not get defendants’ order to 


do the work until October. As to who was liable. counsel 
said that the estimates were prepared for Mrs. Munroe, 
although her husband occasionally gave directions, and 
although discussions took place from time to time, it was 
never suggested that Mrs. Munroe was not responsible. 

A great deal of evidence, occupying several days, was taken, 
largely in relation to the ownership of the house, and the 
directions given by the husband or the wife for the work 
required. 

Mr. HERBERT Symons, electrical engineer employed by the 
plaintiff firm, gave evidence as to the electrical installation, 
explaining in detail all that had been done at the house. 
He said that the total amount of the estimate for the whole 
of the installation was £1,096, which included generating 
plant, engine, and fittings, and of that sum £149 was for the 
accumulator. The whole of the electrical work was not com- 
pleted, and allowance had been made in the account for work 
which was left undone, amounting to £180 8s. The switch- 
board was supplied, but not connected up. 

The hearing was adjourned for a fortnight in order that 
the Official Referee might himself take the evidence of an 
absent witness. 


UNSUCCESSFUL PROSECUTION AT CAPE TOWN. 


THE Cape Town municipality has lately prosecuted two rate- 
payers (one being a town councillor) for fraudulently using 
electrical energy. The facts in each case were identical— 
the premises had been wired, but as no notice of completion 
had been given to the Electric Light Department the meters 
had not been fixed. The consumers’ leads had. however, been 
connected to the municipality's wires without the knowledge 
of the department. and light had been used. In each case 
the magistrate decided that the municipalitv had not proved 
fraud,“ and decided in favour of the defendants. 


WORKMEN'S COMPENSATION CLAIM. 


IN the Mavor's and City of London Court. on April 18th, 
the case of Portugal v. Gravson was mentioned under the 
Workmen’s Compensation Act in which a claim was made 
bv Mrs. Sarah Portugal, 111, Cazenove Road. Clapton, against 
Н. & C. Gravson, Ltd., ship repairers, 37, Gracechurch Street, 
E.C., to recover compensation for the death of Harrv Isaac 
Portugal, electrician in the defendant company’s service, 
who met his death as the result of an accident on June 22nd, 
1918. at Liverpool. when he fell down the hold of the ship on 
which he was working. His wages had heen £4 10s. a week, 
and he did private work as well. The claim was for £300. 
Mr. Рав, counsel for the applicant, said he appeared for 
the mother and daughter of the deceased. The employers 
had paid £150 in settlement which the applicants were willing 
to accent. The widow was not a dependant. she having been 
divorced according to Jewish law, and now living in America. 
She had formally renounced anv claim she might have had. 
Judge JAcKSON approved of the settlement. 


Hackney Bonovau Согхси, SUMMONED. 


THE case referred to on p. 513 of our issue of April 99nd, 
came on at the North London Police Court on Tuesday. The 
Council, it will be remembered. failed to give supnlv to cer- 
tain premises because the installation had heen carried out by 
a small master man. who did the work himself and was not a 
member of the Trade Union. Mr. Forbes Lancaster said he 
would consider his judgment. 


RESTRICTED LIGHTING. 


Ат feeds Police Court, last week, Charles Landev and 
William Hall, shopkeepers, were charged with committing & 
hreach of the Emergency Powers Act by using lights for 
display or advertisement during the period of lighting restric- 
tion consequent on the coal stoppage. In the case of Landey 
it was stated by the police that he had three electric lights 
in use and had been warned an hour before, when he had put 
the lights out. His defence was that he nut them on again 
to let a enstomer see an article in the window. He was fined 
40s.. or 14 days’ imprisonment. In the case of Hall. it was 
stated that his lights had heen extinguished by order of a 
policeman, and that he turned them on again when the 
policeman had walked 50 yards awav. Hall sent an assistant 
to the Court, but the magistrates sent him back with the 
message that Hall himself must appear. 


MANCHESTER CONTRACTOR EINED. 


AT Manchester City Police Court. Henry Hayhurst, electrical 
contractor, 413. Bury New Road. Higher Broughton. was fined 
£2 for unlawfully connecting an installation to the Corporation 
supply in contravention of their regulations. . An inspector 
from the electricity department found the wires connected to 
the service-boxes when visiting the premises to inspect and 
test the installation.—Manchester Guardian. 
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BUSINESS NOTES. 


Bankruptcy Proceedings.—J oun JONES & JOHN RICHARD 
JONES, trading as J. Jones & Son, 7, Chapel Street, Penzance, 
Cornwall, electrical engineers.—The adjourned public examination 
of these debtors was held recently at the Town Hall, Truro. The 
elder partner stated that he came to Penzance about 16 years ago, 
and commenced business on his own two years ago. His capital 
then amounted to £1,900. According to the statement of affairs, 
the liabilities were returned at £1,040, while the assets were 
eatimated to realise £776, leaving a deficiency of £264. The 
debtors attributed their failure to the illness of the senior partner, 
his wife and daughter, pressure by creditors, and depreciation of 
stock. After the junior partner had been questioned regarding 
the business, the examination was closed. 

H. DovLE (Accessories Supply Co.), factor in electrical acces- 
sories, 56, Hardman Street, Deansgate, Manchester.—Reoeiving 
order made April 18th, on debtor's own petition. 

W. HEpGEcox, eleotrical engineer, 33, North Road, and 121, 
Salop Street, Wolverhampton.—Receiving order made April 20th, 
on debtor's own petition. . 

ERNEST ALBERT GOODINGS, trading as Goodings & Son, The 
Grove, Watlington Street, Reading, motor and electrical engineer. 
—The public examination of this debtor was held recently at the 
Assize Courts, Reading. According to the statement of affairs, the 
gross liabilities amounted to £290, of which £289 was expected to 
rank for dividend, against assets £4 168. 2d., or a deficiency of 


£281. Debtor stated that he commenced business without capital 
at “The Paddock,” Staines, in 1911. The examination was 
adjourned. 


Company Liquidations—THe SEMAPHORE ENGIN- 
EERING Co. LTD. Advauce Works, Jews Road, Wandsworth, 
London, 8.W.—A meeting of the creditors of the above was held 
recently at the Institute of Chartered Acoountante, Moorgate 
Street, E.C., when it was reported that the company had gone into 
voluntary liquidation, and Mr. H. W. MoLaren had been 
appointed to act as the liquidator. According to the statement 
of affairs submitted, the liabilities amounted to 25,103. The 
assets were estimated to realise £4,316, from which had to be 
deducted £559 for preferential claims, leaving net assets of £3.758, 
or a deficiency of £1,345. The assets were as follows :—Cash in 
hand and at bank, £98; bills receivable, £88 ; book debts, £917, 
estimated to realise £430 ; stock at cost, £936, expected to produce 
£300; plant and machinery at cost, £4,484, valued at £1,200; 
motor van at cost, £602, expected to produce £250 ; and lease of 
premises, £2,000. The company was formed at the end of 1915 
with a nominal capital of £6,000, and was engaged for a time on 
munition work for the Government, and made satisfactory profits. 
Subsequently experimental work was carried out, and there was a 
loss. Finally the company turned ite attention to the production 
of all kinds of electrical goods, which necessitated the installation 
of special machinery. The liabilities included about £2,900 due 
to the directors of the company. The premises at Wandsworth 
were large and well equipped, and an offer of £6,000 had been 
received for the premises and lease. There was a oontingent 


liability in respect of inoome-tax, but it was pointed out that it 
would probably be the subject of a set-off against a claim for the 


repayment of Excess Profits Duty. 
À auggestion was made for the appointment of a joint liquidator, 


but this was not agreed to, and eventually it was decided to 
confirm the voluntary liquidation, with the liquidator appointed by 


the company. 


RECORD ENGINEERING Co., LTD.—We are informed by this 
company, of Tutbury, Burton-on-Trent, that owing to the large 
demand for Silent Record engines, ` Record " steam traps, and 
other goods that they manufacture, they have gone into voluntary 
liquidation with a view to reconstructing as a much larger com- 
pany to enable them to meet their demands, We аге also informed 
that the whole of the additional share capital is taken up by the 


present holders and their associates, 


Dissolutions of Partnership. —PENDLEKURY, SUGDEN 
AND Co., electrical engineers, General Street, Blackpool.—Messrs, 
8. Pendlebury, 8. Sugden, and W. Northrop have dissolved 
partnership. Debts will be attended to by Messrs. Sugden and 


Pendlebury, who will continue the business. 


WAGER & COLLER, electrical engineers, 108, St. Benedicte Road, 
Small Heath. Birmingham.—Measra. A. J. Wager and E. W. Coller 
have dissolved partnership. Debts will be attended to by Mr. 


Wager, who will continue the business, 


Trade Announcements. — Ге electrical engineering and 
contracting business, formerly carried on under the name of Guy 
V. Laycock, Cloth Hall Street, Huddersfield, is now incorported as 
a private limited company, under the title of Сот V. Laycock, 


The business is now under the manage- 
ment of Mr. H. P. Ripley, who for the last 15} years has been 
chief of the electrical department of Messrs, Thos. Broadbent and 


LTD., at the same address. 


Sons, Ltd., of Huddersfield. 


Мв. M. T. PickSTONE, who was for many years connected with 
Messrs. Bruce Peebles & Co., Edinburgh, and who has since been 
engaged in pneumatic engineering, has now joined the Progressive 
Engineering Co., Ltd., of Leicester, with a view to taking over the 


development of the fan side of their business. 


Mr. EpwARD P. PRIOR has removed from King Street to Gibson's 


Buildings, Mill Street, Belfast, 


The Government having given up possession of their premises 
at Millbank House, Messrs, I. A. TIMMIS & SON re-occupied there 
as from Monday last. Communications should therefore be 
addreased as follows in future :—Millbank House (2, Wood Street), 
Westminster Abbey, London, S. W. 1. 


Catalogues and Lists.—Messrs. WARD & GOLDSTONR, 
LTD., Frederick Road, Pendleton, Manchester.—An illustrated and 
priced pamphlet dealing with the " Dimla" switch fgr reducing 
the intensity of automobile headlights. 

Mxssns. HINDLE, SON & Оо, Union Engineering Works, 
Haslingden, Laucs.— An illustrated pamphlet describing patent 
electric baling preeses. 

MESSRS. MARCONI'S WIRELESS TELEGRAPH Co., LTD., Marconi 
House, Strand, W. C. 3.—Six well-illustrated descriptive pamphlets : 
—L. 111/3, Aircraft wireless telephone transmitter, type A. D. 1; 
L. 126/3, Combined airoraft transmitter and receiver. type A.D. 2; 
L. 135/3, Aircraft receiver, type A.D. 3; L. 170, 14-kW continuous- 
wave transmitter sets, types М.О. 1 and M. O.; L. 173, 3-kW ооп. 
tinuous yave set for telegraphy; and L. 175, Marconi 6-kW 
continuous-wave transmitter set for telegraphy. 

THE GENERAL ELECTRIC Oo. LTD., Magnet House, Kingsway, 
W.C.2.—Installation Leaflet No. P. 2.463. This publication gives 
а number of illustrations, and ап exhaustive description of а gas 
engine generating set installed in a large country гевідепое. 

METROPOLITAN-VICKERS ELECTRICAL Co., LTD., 20, Brazennose 
Street, Manchester.—Instruction Book 5,370/1, giving very full 
and illustrated details of the installation, working and care of 
power transformers. 

Messrs. HERBERT MORRIS, LTD., Loughborough, Leicestershire. 
—An illustrated folder dealing with elevating trucks, and showing 
various applications. 

CALLENDRR'S CABLE AND ConstTRvucTIoN Co., Lro., Hamilton 
House, Victoria Embankment, E. C. 4.—Illustrated descriptive 
booklets describing the use of screened pilot cable for the Mers- 
Price feeder protective system, and ''Kalecore" cable for auto- 
matic protective gear. 

THE Swirt ELECTRICAL, LTD., 6, Cork Street, Old Bond Street, 
W. 1.— Three postcards giving illustrations and prices of Z" type 
ironclad switch and fuse-gear. 

Messrs. AUSTIN WALTERS & Son, Gaythorne Electric Works, 
Manchester.—An illustrated circular dealing with tandem resist- 
ances, dimmera, and other types of resistances, &o. 

THE CAMBRIDGE AND РАС INSTRUMENT Co., LTD, 
45, Grosvenor Place, S. W. 1.—List No. 160 —‘ Cambridge Unipivot 
Instruments for Direot Current," giving very full details and 
illustrations of various types of instruments, standard shunts, &o. 
List No. 164—"'' Cambridge Testing Seta," illustrating and describing 
pe. sete, fault localisers, oapaoity test sets, rail band testing 
sets, Кс. 


Private Meeting.—SauukL Horace Росоневтү, trading 
аз the Mersey Electric Co., 106, Kensington, Liverpool, and 53, 
Warren Road, Southport.—A meeting of the creditors of the above 
was held last week, when a statement of affairs was presented 
which had been prepared by Messrs. T. Theodore Rogers, Bowler 
and Co., chartered accountants, 30, North John Street, Liverpool. 
The liabilities amounted to £1,135, while the assets were estimated 
to realise £633. After allowing 873 for preferential claims, the 
assets were estimated to realise £559, or a deficiency of £576. The 
assets comprised stock at cost £565; book debts, £41 ; estimated 
to produce £35 ; fixtures, fittings and utensils, £30; and surplus 
from fully-secured creditors, £3. In a circular which they have 
issued, the accountants state that the two principal trade creditors 
were present at the meeting. These were the General Eleotric Co., 
Ltd., £226, and the General Engineering Co., Ltd., £185, . . . The 
preferential creditors include £60 for wages, and £13 for rent. 
At the meeting it was found that the General Electrio Co.'s olaim 
was £48 more than was given to us by the debtor, and the liabilities 
therefore want increasing by this amount. . . . After full dis- 
cussion at the meeting, the two principal creditors atated that they 
would prefer the matter dealt with in bankruptcy. We have, how- 
ever, had a further interview with the debtor to-day, and he is very 
anxious if possible to continue the business, and is writing up to 
some solicitor friend in Glasgow to-night with full particulars to 
ask if he can come to his assistance in order that he may make ап 
offer to his creditors. We endeavoured to get the petitioning 
creditors to hold their hand while this communication was going 
forward, but their solicitor was of opinion the petition had 
better go on the file at once, and that if we were able to show 
them that there was a prospect of an offer, then the petition 
should be adjourned to enable us to formulate the offer to the 
creditors, and if accepted, the petition could be withdrawn. We 
think you will agree it is in the interests of the creditors that all 
efforts should be made to get a fair offer, as if the case goes into 
bankruptcy, it can only reault in a very emall dividend." 


Patent Application.— Mr. J. Carpentier has made 
application for restoration of Patent No. 19,102, of 1910, for an 


"Improved tranamitter for transmitting telegrams composed in 
perforations on а band by the Baudot system." 


Inquirles.— The maker's name and address are asked for 
in respect of the following items :—" Type HN 300 " d.c. 30-kW 


generator, 110 volta; an electric egg tester; Pluton " insulating 
material; Perry (or Parry) electric pump. 
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Social Events.—Messrs. Raw iinas Bros., LTD., of 
South Kensington, held their first annual social after the war at 
the Kensington Town Hall on April 19th, between 300 and 400 
employés and their friends were present. Mr. W. R. Rawlings, 
one of the joint managing directors, eaid that he and his brother, 
John Joseph, started in business in Kensington 35 years ago as 
general engineers, following immediately with the electrical busi- 
ness, and they were practically the first to start electrical contract- 
ing in Kensington. With the advent of the motor car, they started 
many garagesin London. In 1900, in order to meet the expansion 
of the business, they became a limited company, and added further 
new departments. Two years ago they took over premises in 
Gloucester Road, where the head offices are now situated. The 
Rawlplug, which was invented by Mr. J. J. Rawlings, is manu- 
factured by a separate company with a factory at Lewisham. 
Mr. W. R. Rawlings mentioned there were 23 employés now with 
the company who had been with them upwards of 20 years, some 
going back beyond 30 years. The directors marked their apprecia- 
tion by presenting to each a gold compass pendant. A number of 
employés have invested loans amounting to £1,000, for which the 
company pays 74 per cent. interest, and it is expected that the rate 
will be increased to 10 per cent. It was announced that Messrs. 
J. J. and W. R. Rawlings personally desired to commemorate the 
occasion by giving 700 fully-paid ordinary shares of £1 each in 
Rawlings Bros., Ltd., to the old employés, £100 each to the three 
oldest employés, and £100 each to four other employés, who were 
selected by ballot. A fine programme of musio and song, recitals 
and ventriloquial vagaries contributed to the success of the 
gathering. 


Japanese Electrical Dumping in Australia.—We quote 
the following interesting note from the Melbourne Age for 
February 2&th :— | 

„The report published in these columns a few days ago 
indicating that an organised effort was being made by Japanese 
manufacturers to 'dump' goods on the Australian markets is 
supported by vendors of electrical fittings, It is alleged that the 
dumping scheme has been particularly successful in regard to 
electric lamp-holders, and & claim is made by Australian manu- 
facturers of these articles that the duty should be increased from 
the present rate of 40 per cent. in order to defeat the move. A 
favourite plan adopted by the Japanese, it i8 stated, is to duplicate 
the orders for fittings. and во flood the market. Asa result the 
holders of local manufacture, which are acknowledged to be 
superior to the Japanese goods, are practically unsaleable, and an 
industry promising employment to several hundreds of Australians 
may have to be abandoned, unless effective protection be afforded it. 
It is contended that, while Australian manufacturers have to pay 
168. a day wages, and the Japanese only +s., the 40 per cent. duty 
is not an adequate protection against Oriental competition. 
Instances of this character have been reported frequently in the 
last few months, and it will be necessary for the Minister and his 
officers to keep a watchful eye on trade developments if the 
acknowledged evil of ‘dumping’ is to be suppressed." 


Sonth African Electrical Supplies.—The S. А. Mining 
and Engineering Journal, in its issue for April 2nd, says that 
trading is quite good in electrical wares, fair orders coming in 
from the country districts in addition to the local requirements. 
Prices remain unchanged. The demand for half-watt lamps 
continues, but stocks of these are very slow in arriving; otherwise 
materials are coming to hand satisfactorily. 


The Budget.—In concluding his speech on behalf of the 
Chancellor of the Exchequer (Sir R. Horne), Mr. Austin Chamber- 
lain reviewed the achievements of the past two years in connection 
with the restoration of credit, in the following terms :— 

We have re-established Treasury control, necessarily abandoned 
during the war. We have ceased to borrow, we have begun to 
repay debt, the deficit of the first year has been converted into & 
surplus, and the foundations have been laid for а steady recovery 
when industrial disputes are laid to rest and trade can begin a new 
revival. Finally, we have wiped off а large part of our foreign 
debt, we have restored our international credit, and we have made 
it clear to those who doubted our capacity or our will that we 
can hold, and shall hold, for this country and this City their proud 
position as the premier financial centre of the world." 


Electric Company's Offices Ralded.— An official Dublin 
Castle report states that the offices of the Kerry Electric Supply 
Co., Killarney. were raided by armed men, who held up the staff 
and carried off three miles of electrio wire, three testing instru- 
ments, а mile of flexible cord, and tools and insulating tape. 


Metropolitan-Vickers in Belgium,— The Metropolitan- 
Vickers, Société Anonyme, with a capital of 1,000,000 fr., has been 
established at Brussels (54, Rue des Colonies), for the carrying out 
of all operations relating to the trade and industry of electrical 
material and machinery. 


Industrial Conncils.—The District Council (No. 2) for 
the electricity supply industry at its monthly meeting at Leeds, on 
April 13th, decided that the two representatives from each elec- 
tricity undertaking and Trade Union in the area should be invited 
tothe annual meeting to be held at Leeds on May 11th, when the 
election of the Council will take place. There are 18 candidates 
for the 12 seats on the employers’ side of the Council, 


Book Notices.—The Journal of the American Institute 
of Electrical Engineers, Vol. XL, No. 4, April, 1921. New York: 
The Institute.—In addition to reports of proceedings at meetings 
of the Institute and kindred societies, a number of valuable papers 
are embodied in this issue. Among these are а description of the 
Duquesne Light Co.'s 300,000-kW Colfax power station; The 
Frequency Problem in the Steel Industry"; " Longitudinal and 
Transverse Heat Flow in Slot-wound Armature Coils, &с, Ё 

Management.“ By J. Lee. Pp. viii + 126. London: Sir I. 
Pitman & Sons, Ltd. Price 58. net. 

„Elements of Illuminating Engineering." By A. P. Trotter. 
Pp. xii + 104, 63 figs. London: Sir I. Pitman & Sons, Ltd. 
Price 2s. 6d. net. 

"The Henley Telegraph." Vol. I, No. 5, March, 1921. (32 pp.) 
— This number of Messrs. Henley's house organ contains the usual 
interesting notes, articles and verse. Mr. H. R. Kempe contributes 
some recollection of the founder of tre firm, and Mr. J. Hall gives 
some information regarding deep-sea soundings for cable laying. 

Dynamo and Motor Attendants and their Machines." By Frank 
Broadbent, M.I.E.E. (Tenth edition.) Pp. 214 ; 107 figs. London: 
8. Rentell & Co., Ltd. Price 4s. 6d. net.—The preface to this 
edition of & well-known manual states that the chief revisions are 
in connection with the permissible temperature limits of dynamos 
and motors and the method of reversing induction motors. Asa 
popular handbook for the use of the readers named in the title, 
this work would be hard to beat: it is a mine of practical in for- 
mation regarding the principles and operation of the macbines, 
their applications. their weaknesses, the troubles that arise and 
their remedies. It deals also with accessories such as motor 
startere, regulators, belts and gearing, and accumulators. 

We have received from Messrs. Н. K. Lewis & Co., Ltd., 
136, Gower Street, and 24, Gower Place, W. C. 1, two supp'ementary 
catalogues (price 18.) of medical and scientific works in their 
Circulating library. The price of each book is given, and the liste 
cover a very wide field in the many branches of science. 


Copper and Lead Prices.—Messrs. F. SMITH & Co. 
report. April 26th :—“ Copper (electrolytic) bars, skeets, wire and 
rods and h.c. wire, no change." | 

Messrs. JAMES & SHAKESPEARE report, April 27th :—‘ Copper 
bars (best selected), sheet, rod, no change. English pig lead 
£22 58. ; 58. decrease,” 

i 

Lead.— Messrs. James Forster & Co., reporting on 
April 23rd, stated:—‘ With trade anything like normal, the 
question of supplies would be serious, as, with Australian produc- 
tion on a very low scale, Mexican mines reported shutting down 
and Germany out of the running with the 50 per cent. tax, we are 
left with Spain as our only reliable source of supply. On the other 
hand, consumption in this country is anything but good. We 
understand that for March the sheet and pipe lead figures are just 
over 5,C00 tons (in October last they were 50 per cent. more), and 
the electrical trade demand has fallen off to a similar extent." 


Scottish Electrical Trades Dispute.—The Electrical 
Contractors’ Association of Scotland states, with reference to 
reports to the effect that 41 firms in the Clyde area have agreed 
not to reduce wages, and that many of these firms belong to the 
Employers’ Association, that no member of the Association in the 
Clyde area ,is acting contrary to the recommendations of the 
Association. In the Edinburgh district, it states, only three 
federated firms have not accepted the recommendation, and it is 
incorrect to state, with reference to federated firms, that nine firms 
in Edinburgh have signed agreements to pay the old standard rate 
of 28. 3d. Several firms are fully staffed at the new rate, and, as a 
matter of fact. are passing applicants for work on to other firms. 
The number of employés working is now considerable. In Dundee 
and Aberdare all federated firms are conforming to the recom- 
mendations of the Association. In Dundee the employés of three 
firms have returned to work at the new rate of 2s. per hour, and 
throughout Scotland there is a distinct tendency for men to return 
to work at the new rate, and a considerable amount of labour has 
recently been obtained. On the whole throughout Scotland, it is 
stated, the majority of apprentices have not struck work insupport of 
the journeymen's demands. 


New French Companies,—There has been formed at 
Lille (70, Rue Gantois), the Société Anonyme dea Accumulateurs 
du Nord, with & capital of 1,600,000 fr., for the manufacture and 
sale of accumulators and electric lamps for the mines. 

The Aciéries et Usines Hydro-Electriques de la Sioule (Albert 
Wehrlé et Cie.) has been formed at Bellenaue Department of 
Allier. with a capital of 4,000,000 fr. 

Under the style of Stourm et Cie., there has been established at 
Paris (19 bis Rue de Boulainvilliers), a company, with a capital of 
275,000 fr, to carry out electrical, water, gas, and heating 
nstallations. 


A Dundee Exhlbition.— An interesting exhibition and 
demonstration of electrical labour-saving devices attracted 
attention last week at the premises of Messrs. Ponsford and 
MacHardy, Ltd., when Messrs. Simplex Conduits, Ltd., demon- 
strated their Plexsim Royal" vacuum cleaner, which is up-to- 
date from every standpoint, Other popular exhibita were the 
„Thor“ washing machine, the Western Electric“ sewing 
machine, and the domestic motor, 
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Australian Electrical Manufacturing; The Question of 
Prelerence.— Following upon the reference to the Sydney 
transformer contract in our last issue, we give below a copy 
of a letter written to the Sydney Morning Herald of February 
24th by the Lord Mayor of Sydney and the chairman of the 
Electric Supply Committee :— 

We shall be glad if you will publish the following figures, 
which give in detail the tender prices for electrical trans- 


* formers as called for by the City Council specifications 626 


and 635 :— | 
Ihe English Electric Co. of Australia, Ltd. (local 
manufacture) eae TE T T . . 417.082 
Edison Swan Electric Co. (imported) £20,153 
British. General. Electrie Со. (imported) 422.104 
Alternative (ditto) 


Metropolitan- Vickers Electrical Co., Ltd. (imported) £22,392 
Ditto, ditto (imported) Fii " 


| e. 420.070 
Alternative (imported) . E. "T m . £19,584 
Johnson & Phillips, Ltd. (imported) ... Е £23,513 
Alternative (ditto) 


a m s 3 422,022 
Australian General Electric Co., Ltd. (imported) ... £24,255 
Alternative (imported) Si vs date .. £18,390 
Noyes Bros., Ltd. (imported) ... 2. - .. £25,866 
Ditto (ditto) е 8 m ON ur .. £25,866 
The following tenders were received on January I7th. 1921, 
for transformers, to specification No. 635 :-- 
General Trading Co. (local manufacture), (after- 
wards withdrawn) 


| ууз еу £10,400 
Noyes Bros., Ltd. (imported) ... е x £11,440 
Australian General Electric Co. (imported) ... £19,373 


British Electrical Engineering Co. (imported) .. £12,997 
Metropolitan-Vickers Electrical Co., Ltd. (imported) £13,540 
Alternative (imported) £12,500 


English Electric Co. of Australia, Ltd. (local manu- 


facture)... sae m е a - . . 413.700 
Johnson & Phillips, Ltd. (imported) ... a .. £13,800 
Alternative (imported) E TS T" . . £13,100 
It will be observed that in the first case the local manufac- 


turers’ price was lowest, but when a second lot of transformers 
were called for the importing firms lowered their prices in line 
with the local manufacturers’ price and even below it. The 
lowest tender for imported machinery was sent in by the firm 
whose previous tender was actually highest. 

There is little need to comment upon these figures. Thev 
show that the infant industry in Australia will require a 
little shepherling to prevent it from being crushed by con- 
cerns which think they have vested interests in the supply 
of such goods. | | 

The City Council wants to buy in the cheapest market, 
other things being equal. But it is primarily concerned with 
the well-being of its citizens. and we consider that it is better 
to give mechanics the opportunity of earning good wages than 
to save even 2) per cent. on a tender and spend the money 
saved among the people of Australia. Our policy is to pat- 
ronise and encourage Australian industry, if reasonable con- 
ditions are offering. 

We nre, &c., 
WM. H. LAMBERT, Lord Mayor. 
W. HOLDSWORTH. 
Chairman, 
Electricity Supply Committee. 


The Coal Miners’ Strike.— It is reported from Rome 
that owing to the British miners’ strike the Italian Govern- 
ment has curtailed the supply of coal to private manufacturers. 
Gas and electricity. undertakings were ordered to reduce 
lighting last week, and the train services were to be reduced 
on Tuesday last. | š ; 

ЕТХЕЗ.—А number of miners were on trial at Cupar, Fife. 
last week, on charges connected with recent disturbances at 
the electric pumping station at Milton of Balgonie, when 
the boiler fires were drawn, and those working the pumps 
ordered to withdraw. The mine manager stated in evidence 
that the immediate damage by the stopping of the pumps 
was that 12 motors and machines were“ drowned.” and the 
cost averaged £350 each. It would be more than a couple 
of months before they got a full start. Sentences ranging 
from two months’ to fourteen days’ imprisonment were passed 
on the men. 

At Birmingham, on the 22nd inst.. Messrs. Charles Alder. 
Ltd., coal merchants, were fined £25 and costs for selling coal 
in greater quantities than one hundredweight. 

GLascow.—In common with the rest of the country, in- 
dustrial establishments in the West of Scotland are hard 
pressed for the want of fuel. Messrs. Wm. Beardmore & Co.. 
who employ over 3.000 men at the Parkhead Forge. state 
officially that they have no intention of closing down. The 
establishment may be compelled to slow down should the 
miners’ strike be prolonged. but as a large portion of the 
works is operated by electricity supplied by the Corporation. 
thev hope to carrv on for a considerable time. Other large 
establishments using electricity are in the same fortunate 
position. Street lighting has heen reduced. 

Nortn-East Coast.— From Berwick-on-Tweed to the Tees 
the continuance of the strike 1s having serious effects upon 
local industry. The cut in the electricity supply by 50 per 
cent. has meant that several of the shipyards and engineering 
works have had to be closed down temporarily, and a system 
of long week-ends has been adopted, the works shutting down 
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on the Thursday of one week to the Tuesday of the next. The 
Sunderland Corporation has restricted the supply to three 
days a week, and the Newcastle Electric Suppiy Co., which 
serves Newcastle-on-l'yne, is also having to lunit its services 
to its customers. Ihe tramway services in the district have 
been curtaied, and at Newcastle the reduction amounts to 
35 per cent. of the normal cars in use. This drastic reduction 
commenced on April 25th. 

LANCASHIRE.— te tramway services in many towns, includ- 
ing Oldham, Stalybridge, and Blackpool, are being suspended 


on Sundays. At Burnley cars are being run on Mondays and 


Saturdays only, and the Oldham Electricity Committee bas 
circularised its consumers asking them to economise in the use 
of electricity. 

HaLtirAx.—The Tramway Committee cut down the tramway 
service practically mimediately the coal shortage began in 
order to conserve fuel from the first. Ihe Sunday service 
was suspended after the first week of the strike, and last 
week the Tramway Committee decided that from Аргу 25th 
the week-day service should commence an hour later in the 
morning and cease half an hour earlier at night. 

DoxcasTER.—Ít was announced last week tbat if the coal 
stoppage continued the electricity supply would probably not 
be maintained for more than a further three weeks, as the 
fuel supply would then be exhausted, which would mean 
the cessation of both tramway and general electricity supply. 
The Sunday tramway service was suspended on April 24th. 

NOTTINGHAM.—The tramway service is to cease at 7.30 p.m. 
daily and the Sunday service has been cancelled. 

BnapronD.—Both electricity and gas departments сап carry 
on for a few weeks for both power and lighting purposes. 

Botton.—The Corporation gas and electricity undertakings 
could probably keep going for another six weeks; electricity 
is chietly used for power purposes in the engineering trade. 

HUDDERSFIELD.—The public services of gas and electricity 
have coal stocks to serve for some time. 

WOLVERHAMPTON.—The motor, electrical, and hollow-ware 
trades are amongst those hit severely. 

l.oNboN.-—Drastic curtailments in electric tramway-car ser- 
vices are asked for by the Secretary of Mines in a letter to 
local authorities impressing on them the necessity of observing 
strictly the 50 per cent. restriction in the use of coal. Electric 
power for tramway-car services, it 1s stated, should forthwith 
be reduced by at least 25 per cent., and it is suggested that 
services should be suspended wholly or in part during the 
compuratively slack hours of the day. The restriction of the 
use of gas and electricity in hotels is being taken up with 
the. Hotel Proprietors’ Associations in London and the pro- 
vinces. Considerable movements of coal took place on tbe 
22nd inst., in order that works of vital national importance 
could be kept supplied. The Secretary of Mines also states 
that in the public interest strict observance of the fuel and 
lighting regulations is necessary. In a letter addressed to 
proprietors of hotels and boarding houses, the Secretary for 
Mines asks that immediate instructions be given that illu- 
mination shall be reduced to a minimum, a proportion of the 
bulbs being removed in the case of electricity, and that every 
other measure which will tend to conserve the consumption 
of fuel directly or indirectly shall be taken. The letter add 
that it is not anticipated that further supplies of coal will be 
available until a considerable time after the termination of 
the emergency, and that gas and electricity undertakings will 
shortly have much difficulty in supplying their customers 
unless demands are materially reduced. | 

The successive reductions of train and boat services ate 
seriously interfering with the ordinary course of post, state 
the Postmnster-General. 

The London & South-Western Railway put into force on 
the 22nd inst. several rearrangements in services, and thor 
on the suburban electrically-operated lines are being reduced. 
The London * tube” and underground railways are being 
opened later in the morning and closed earlier at nicht than 
usual. 

STREET AND Prpic Licatinc.—Mr Bridgeman, the Secretary 
for Mines, has issued a further direction under the Emergence’ 
Regulations, 1921, dealing with the restriction of street and 
other public lighting. The coal emergency directions issued 
at the commencement of the present emergency required local 
authorities to restrict such lighting as much as possible, but 
as this has not led to the curtailment which is considered 
necessary the new direction requires that, subject to police 
requirements, the consumption of gas and electricity for street 
and other public lighting shall not exceed 50 per cent. of the 
quantity supplied and consumed on the corresponding date 
last vear. 

West Ham.—At the Town Council meeting on Tuesdae 
night it was reported that owing to the shortage of coal tha 
Electricity Committee had put all consumers on half supply. 


New Belgian Company.—At Antwerp has been embodied 
a company, the Ateliers Marckx, with a capital of 800,000 E 
the construction and working of shipbuilding and repairing yarn’: 


and all kinds of electrical undertakings. Offices. 36, Quai Sainte 
Aldegonde. 


The N. E. U. A. Convention.—The forty-fourth Апп! 
Convention of the United States National Electric Light 3 ү, 
tion is to be held in Chicago from May 31st to Jure ты 1 0 
Convention headquarters in to be the Drake Hotel. and 5 
in formation can be obtained from the Committee at that addrest. 
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Applications for British Trade Marks.—Appended is a 
summary of the recent applications for British trade marks 
in respect of goods and productions connected with the elec- 
trical trades and industries :— 


Miller. No. 403,776. Class 6.—Dynamos for use in electric 
lighting sets for motor vehicles. No. 403,777. Class 8.— Fitted 
electric switchboards and batteries all for use in connection 
with the electric lighting of motor vehicles. No. 403,778. 
Class 13.—Metal goods including lamps for vehicles, electric 
fittings used in connection with the electric lighting of, and 
with starting sets for motor vehicles, &с. Н. Miller & Co., 
Ltd., Monarch Works, Miller Street, Birmingham. May 65th, 
1920. | 

Triangle and circle design. No. 412,723. Class 8.—Electric 
apparatus. Delta Star Electric Co., 2433, Fulton Street, 
Chicago, U. S. A. February 2nd, 1921. 

Kingsway. No. 404.945. Class 14.—Electro-plated goods. 
Suckling, Ltd., Kingsway House, Albion Street, Birmingham. 
June 8th, 1920. : 

Majestic. No. 408,555. Class 18.— Electric heating radiators. 
Majestic Electric Development Co., 656, Howard Street, San 
Francisco, U.S.A. October Ist, 1920. 
Eisemann Magneto Corporation (lettering and design). No. 
419,419. Class 6.—Machinery of all kinds. Eisemann Magneto 
Corporation, 32-33rd Street, Brooklyn, N. V., U.S.A. Febru- 
ary 2nd, 1921. 

Hotpoint. No. 376,582. Class 13.— Electric appliances for 
heating, cooking, ironing, and cleaning purposes. Hotpoint 
Electric Heating Co., Lemon Street, Ontario, Cal., U.S.A. 
January 23rd, 1917. E 

Metrovick. No. 401,999. Class 50.—Electric insulators, in- 
sulating materials, and preparations. Metropolitan- Vickers 
Electrical Co., Ltd., 4, Central Buildings, Westminster, S.W. 
March 17th, 1920. : 

M.V. & M.V.E.C. (lettering and design). No. 403,546. Class 
50.—Electric insulators, insulating materials, and preparations. 
Metropolitan-Vickers Electrical Co., Ltd., 4, Central Buildings, 
Westminster, S.W. April 29th, 1920. 


Electric Carb.ns: Meeting of Importers.—We read in 
the Chamber of Commerce Journal that an emergency meeting 
of the carbon importing members of the Electrical Importers’ 
and Traders’ Association was held recently at the Association's 
offices (London Chamber of Commerce) to consider what action 
should be taken in reference to the Government's proposal 
to impose & 334 per cent. duty for five years on imported arc 
lamp carbons (under the Key Industries Schedule). А special 
committee was formed under the chairmanship of Mr. Charles 
Leven, M. I. E. E. (Electrical Engineering & Equipment Co., 
Ltd.), and a guarantee fund established to combat the in- 
clusion of arc lamp carbons in the schedule referred to. A 
communication was reported from the Kinematograph Ex- 
hibitors’ Association of Great Britain and Ireland, intimating 
its opposition to the Government's policy and its willingness 
to co-operate with the E. I. T. A. in the matter. It was resolved 
to develop active opposition along three lines, viz. :— 

l. A deputation to the Board of Trade in conjunction with 
representative consumers of the goods in question. 

2. Mobilisation of Parliamentary opposition. 

3. Press propaganda, showing the effect which the proposed 
duty would have upon prices to the home consumer and the 
dangers attending the consequent virtual monopoly which 
would be conferred on a single British manufacturing group. 

The secretary was instructed immediately to take all neces- 
sary Steps to give elTect to this policy. 3 


Engineering Wag-s: Conference.— 7/e Times reports 
that a conference between representatives of the Amalgamated 
Engineering Union and kindred organisations and the En- 
gineering and National Employers! Federation was held at 
Broadway House, Westminster, on April 21st, Sir Allan Smith, 
M.P., presiding, to discuss the employers’ proposals for re- 
duction of wages. The men's case against the proposals was 
stated, and an adjournment for a week was agreed to. The 
Proposals include a reduction of 6s. a week on time rates and 
15 per cent. on piece-work rates, together with the abolition 
of the bonuses of 124 per cent, on the earnings of time workers 
and 7j per cent. on the pay of piece workers. According to 
our contemporary, the conference was a private one, but it is 
understood that it was represented on behalf of the men that 
the proposed reductions were not warranted, having regard 
to the rate of wages paid to workers in other trades which 
did not require equal or higher skill. It was further claimed 
that the rate of remuneration paid to the skilled engineers 
was not commensurate with the value of the engineering 
products to industry generally. The employers promised to 
take into consideration the arguments advanced for the men, 
and the conference was adjourned until Thursday (yesterday). 

^ Mr. J. T. Brownlie, chairman of the Council of the 
Amalgainated Engineering Union, interviewed at the close of 
the conference, said that the average rate of pay for skilled 
engineers was £4 9s. Id., which was equivalent in money 
wages in 1914 to £1 18s. 3d. The effect of the employers’ 

mands was to reduce the present average wage to £3 13s. 3d., 
or 21.4 per cent. below 1914." 

À conference of 900 delegates of the A.E.U. was held at 

e Memorial Hall on Tuesday, at which the employers’ pro- 


posa's were considered. It is stated that there was strong: 
opposition, firm action and resistanoe being advocated by some 
speakers. The conference was adjourned until Wednesday. | 

The Times further reports the holding of a conference of 
engineering union representatives numbering 120, at Caxton 
Hag on 22nd inst. Resolutions were passed to the effect 
tha the representatives of the organisations do not commit 
themselves to a joint recommendation witb the employers 
to reduce wages, and that a further meeting be held to oon- 
sider the matter. Referring to the "attack made on women's 
wages by the Engiaesring and National Employers’ Federations,” 
a resolution was passed requesting the male membars of the Trade 
Unions to render practical help and sympathy to the women on 
the grounds that if the reductions were insisted upon they would 
reduce the position of women employed in the industry to 
sweating conditions, which would be a shame to our social life. 


Fires.—According to the Daily Chronicle, damage 
estimated at £15,000 was done by fire on 21at inst., at the electrical 
works of Meisrs J. Dennis & Son, Knowle, North Devon. 

Damage estimated at $5,000 was caused by an outbreak of fire 
at the electrical engineering works, Strabane, Co. Tyrone. The 
contents of the works were completely destroyed. и 


L'GHTING AND POWER NOTES 


Avstralia,—SyDNEY. — The Chief Justice has been 
requested to nominate a Judge to hear the application of the City 
Council for power to increase the charges for electricity. It was 
expected that the application would be heard early in March. Mr. 
Forbes Mackay, general manager of the electricity departmant, in 
his last quarterly report, shows that the apparent loss on the 
trading for the quarter ended December 31st, 1920, was £28,043, 
and for the previous three quarters, £15,709, making the total loss 
for the year £43,752. In submitting his estimates for 1921, Mr. 
Mackay points out that as the City Council has undertaken the 
legal responsibility of supplying electricity in certain areas, it must 
do so, irrespective of what it costs to produce, so that the 
revenue and expenditure are practically beyond the control of the 
City Council or its officers. On the basis of the past year's working 
he estimates a 1css of £38,00) during the current year.— Sydney 
Morning Herald. : 


Ayrshire. — Street LIdHTIxNd. — The Irvine Town 
Council has decided next lighting season to light the main streeta 
of the town with electricity and to fit the gas lamps in the side 
streets with wave pressure mechanism. 


Bognor.—New Diesen PLANT. — The Electricity Com- 
missioners have granted permission for the Bognor Gas. Light and 
Coke Co. to replace an old 30-kW Diesel engine by a new 90-kW 
set, the output of the station having been practically doubled 
during the last 18 months, 


Continental,—SPArN.—Application has recently been 
made to the Spanish Government for a concession to establish a 
plant to utilise the water power of the River Nalon, near Laviana, 
to generate electricity. | 

BELGIUM.—La Scciété Intercommunale Belge d'Electricité in 
order to meet the ever-increasing demand for energy is erecting 
two large generating stations at Alost and Monceau-Sar- 
Sambre, which will increase the supp'y capacity up to 100,000,000 
kWh. The area supplied comprises Louvain, Malines, Saint- 
Nicholas, Termonde, Alost, Roulers, Courtrai, Renaix, Mons, and 
Charleroi. | 

FRANCE.—The works of the Compagnie Electrique du Nord, at 
Beautor, department of the Aisne, were totally destroyed during 
the war. The reconstruction, begun at the beginning of 1920, is far 
advanced. Theequipment of the new works comprises 16 Babcock 
boilers; two 60,000-kW turbo-alternators; one 10,000-kW and, 
later. two 10,000. kW turbo-alternators, Energy will be generated at 
5,090 volts for the district апа 45,000 volts for the mainlines. The 
latter include :—4A line in the direction of Hirson, two to Cauchy, 
whence distribution will be made to all the Northern mines, a 
line to Compiézne and Beauvais, one to Chauny, Soissons, and 
Pont-Ste.-Maxence, and one in the direction of Laon and Rheims. 
The partial commissioning of these instaliations ig reckoned upon 
towards the end of the current year. 

RussIA.—According to the Deutsche Allgemeine Zeitung, for 
some months past the Russian Soviet Government has been making 
great efforts to supply towns and large industrial districts with 
electric power. The largest of the hydro-electrical stations to be 
erected by the main committee for municipal undertakings of the 
People's Commissaries is that of Svir-Volkovskaya. This station is 
expected to deliver one milliard kWh of electrical energy in the 
year—i.^, twice as much as Petrograd consumed in 1916; this 
corresponds to а daily uninterrup'ed supply of 180,000 h.p. The 
station will be the largest in all Europe. In addition to supplying 
cheap electrio power, the erection of the station will make 
shipping possible on the Svir, & tributary of the Marinskoye, 
whereby & connection will be made with the Volga and the 
Baltic. The works in connection with the station were commenced 
in 1918, and, according to the O«t- Europa- Markt, a:e making great 
progress.— Economic Review, i 
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Extraota, published in the Journal of Electricity and Western 
Industry, from & paper read at the Eighth All-Russian Con- 
gress of Soviets, by M. Krzyanowski, show that "the railroads of 
the northern regions are to be electrified. The electrification of 
the Murmansk Railway is also to be undertaken soon. Great 
power stations are being built on the White Sea, and at Murmansk. 
There is excellent water power in this region, convenient во ев 
for the production of electrical energy. Entirely new conditions 
for production are thus being created for the North.. Great 
nitrogen works are there being established, also aluminium works. 
With artificial nitrogen, as well as with potash, it is intended to 
intensify agriculture in these regions. A connection by elect:ic 
railway will be effected between the White Sea. Murmansk, and 
Petrograd. The Petrograd region will thus become an abaolutely 
modern transportation region, with Petrograd as its central point. 
It has been calculated that in the region on the White Seaa 
million horse-power (in water power) can be exploited. 

“Тһе Petrograd region will therefore obtain power stations 
which will serve the transportation routes to the seas and to the 
interior, create new industries by using the mighty water power 
resources, and intensify agriculture into a model economy. The 
electrical line from Murmansk to Petrograd will render possible 
the opening up of the ice-free port of Murmansk, which hitherto 
has been very little used.” | 

JUGO-SLAVIA. —' The Jugo-Slav Government is preparing a 
acheme for the erection of a central power station at Kostolast, on 
the Danube, 90 km. below Belgrade, which is to supply electric 
power and lighting to Belgrade, Smederevo, Pogurévatz, Gotzka, 
Kovine, Panuchovo, and Zenun. The Ministry of Public Works 


has received numerous tenders from contractors.— Review of the 
Foreign Press. 


Coventry. — BULK  SuPPLY CHARGES. — The City 
Council on April 26th received а statement from the Eleotricity 
Committee that the manager had reported that the decision of the 
Committee of February 28th, 1921, regarding the scale of charges 
on the high pressure or bulk supply rates, had been conveyed to 
the Engineering and National Employera' Federation, and that, in 
response to a request, the chairman and himself had interviewed 
representatives of the Federation upon the subject, when the 
Federation asked that the following questions should receive con- 
sideration :—(1) The maximum charge for bulk supplies should 
not exceed the price charged for power to low-pressure consumers ; 
(2) The percentage increase should be equitably distributed over 


the whole of the consumers. It was resolved that the Committee 
was unable to alter its previous decision, 


Douglas (I. of M.).—Ecxcrriciry Впл.—Оп April 
15th the Douglas Elestric Light and Power Bill was given a second 
reading in the Legislative Council. An amendment had been pro- 
posed by the Douglas Gas Light Co. This took the form of a 
clause stipulating that the prices charged for energy should be 
sufficient to cover the cost of production. Counsel for the Douglas 
Corporation (the promoters of the Bill) objected to the inclusion of 
such a clause. There was not a similar case in England, because 
in that country there were no gas companies. like the Douglas Gas 
Со., with unlimited powers to charge. lt was agreed finally that 
the clause should be printed with the Bill, when it could be dealt 


with by the House of Keys. The Bill was then read a third time 
and passed. 


Dangannon (Co. Tyrone) .— ELEOTRIC IT ScugME.—At 
a meeting of the Urban Council, the clerk stated that one of the 
Committees had considered the question of public electric lighting, 
and asked the Council to deal with it. As far back as 1902 a 
Provisional Order was obtained, but the powers were allowed to 
run out, and they would now have to start afresh. Mr. Joseph 
Newell said the estimate at that time, made on the advice of the 
best experts in the United Kingdom, was for an outlay of £ 4,000. 
The only objectors were the Gas Co.'s shareholders, The Council 


referred the matter to the Finance and Lighting Committee to 
prepare data and report. 


Dutch East Indies —Water-PowerR DEV&LOPMENT.— 
New projects for the development of water power in the Nether- 
lands East Indies continue to be launched, or to come up for 
consideration, whilst good progress is made with schemes already 
in hand. The Netherlands Indies Chamber of Commerce atates 
that work on a power station in the Residency of Batavia was 
commenced last year, and it is presumed that when this station is 
finished more tban 50,000 h.p. will be generated. The power from 
this station is designed to electrify the Batavia Railway and to 
supply light and power to the towns which the railway serves, 
among which Tandjong, Priok, Batavia, Meester Cornelis, Buiten- 
zorg, and Soekaboemi are the best known. In the Preanger 
Regencies plant is under construction having an initial capacity of 
3,300 l.p, and as soon as this is running ап additional water 
reservoir is to be constructed, so that the initial power of this 
station may be doubled. Oa a tributary of the Tjisadana, to the 
west of Buitenzorg, still another station is to be erected. and the 
machinery at this third point of generation is calculated to 
develop between 25,000 and 28,000 hp The preliminary plans 
for this work have been completed already, aud аз goon as the 


machinery can be obtained actual construstional work will 
commence. — Lustern Engineering. 


Electricity District. —West RIDING (ATRE AND CALDER) 


INQU1RY.—The postponed inquiry which is to be held by the Eleo- 
tricity Commissioners at Leeds, has bean fixed to take place on 
May 18th, at the Civil Court. 


Golborne.—BDuLk SuPPLY.—In reply to an inquiry from 
the Lancashire Electric Power Co., the Urban District Council is to 
ask for estimates («) for supplying electricity in bulk to the Oouncil, 
and (0) for supplying and distributing the electrical energy itself. 


Greenlaw,—ELkorRICITY SOHEME.— Berwickshire County 
Council has decided not to take up the Greenlaw electric lighting 


scheme. A private company has been formed to carry out the 
project. . 


Londonderry. — PRoPosED Extensions. — The City 
electrical engineer (Mr. R. V. Macrory) has submitted a report to 
the Corporation upon the extensions necessary at the electricity 
works. These entail a coat of £53,500, made up of the following 
items :—One 3,000-kW turbo-alternator, &с., £27,000 ; switchgear 
and cubicles, £500; two boilers, chimney, &o., £15,000; one 
1,000-kW rotary converter, &c., £6,000; foundations, 81,500; 
and contingencies, & 3.500. Of this amount the Electricity Com- 
missioners are prepared to sanction £40,227 subject to a deduction 
of £2,727 for the sale of old plant. This reduction is to take into 
account an almost certain fall in the cost of plant and materials 
before the extensions are finally approved. In addition to these 
plant extensions, further expenditure to the extent of £15,500 is 
recommended. This sum includes items of £6,500 for mains 
extensions, £4,000 for consumers’ services, £1,200 for meters, 
and £1,000 for pillars, boxes, &c. The Commissioners approve 


the borrowing of this amount, with the exception of £2,000 for 
completion of a culvert and half 


the proposed expenditure upon 
meters. The engineer estimates that these extensions will increase 
the gross profits in 1922 from £3,594 to £16,558, 


London, — Sr. Pancras. — The Borough Council is 
recommended to accept а loan of £20,765 for electricity purpoees, 
offered by the London County Council, Application is to be made to 
the Electricity Commissioners for sancti 


on to borrow £40,272 for the 
purchase of two water-tube boilers and £2,700 for the erection of 
& ferro-concrete pump house at the King's Road station. 


Navan.—ELkcTRICITY SCHEMRE.—AÀt an Urban Council 
meeting regret was expressed that the public electric lighting scheme 
had been postponed for 12 months, and it was decided that the 


earliest possible moment should be availed of for reviving and 
proceeding with it. 


Newport (Isle of Wight).—SrRxET LIGHTING.—The 


Electric Light Co. has informed the Town Council that the charge 
for electricity for public lighting has been increased aa from April 
lat from 43d. to 6d. per unit. 


Portrush.—PRoGRESS or ELECTRICITY ScHEMR.— The 
Irish Local Government Board having agreed to sanction s loan, 
the Urban Council has accepted the tenders of Messrs. Curran 


Bros. at £12,508 and Messrs. Cochrane & Elliott at £1,652 for 
the new electric lighting scheme, subject to satisfactory terms 
being fixed for the different sections and the early completion of 
the work as a whole. 


Preston.—PURCHASE OF UxpERTAKING.— The Finance 
Committee has had under consideration a report of Mr. J. A. 
Robertson respecting the purchase of the undertaking of the 
National Electric Supply Co. and the provision of a new generating 
station on the South side of the River Ribble. The report has 


been adopted, and an application recommended to the Com- 


miesionera for а special order authorising the Council to supply 
electricity. 


Ryde (I. of W.).—SrRE&T LianurING.—O wing to the 
high initial cost of lighting the town by electricity, the Town 
Council has decided to enter into а contract with the Gas Co. 


Salford.— STREET LiGHTING.—The Town Council is to 
apply for sanction to borrow £3,000 to cover the oost of street 


lighting by electricity required in connection with Lower Kersal 
and Weaste housing estates. 


South Africa.—ErLEcTRICITY SUPPLY BrLL.— The Union 
Government has introduced an Electric Supply Bill, providing for 
the establishment of an Electricity Board in which the control of 
electricity supply is to be vested, and which will decide all questions 
relating thereto. Provision is made for the appointment of los! 
committees consisting of suppliers and consumers, which will 
have no exocutive powers, but will act in an advisory capacity. 
The Bill provides also for the establishment of Government 
generating stations, the first of which will probably be those 
required for the electrification of the railways. Sections will 
provide for a certain measure of control over municipal supplies. 


The various municipalities having electricity supplies are vigorously 
Opposing the Bill so far as it affects their interests. 


Southend.—PRoPosED ExTENSIONS.—In a report to the 
Corporation, the Electricity and Light Railways Committee 
recommends the following additions at the electricity works to 
meet present and future demands until a larger scheme can be pat 
into operation: — Two 1,500-kW  turbo-alternators, £40,500 ; 
motor-converters, 228,680; boiler, economiser, and access, 
£20,000; alterations to buildings, £4,000; foundations, 82.000; 
switchboard, l.p. and h.p. cables, pipes and valves, £9,250, making. 


with an addition of 10 per cent. for contingencies, £114,873, or 
£38 68. 8d. per kilowatt, 
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Tamworth.— ELECTRICITY снеме, —The Rural District 
Council has assented to the Atherstone and District Electricity 
Co.'s proposals to supply the district, on the understanding that 
the mains are laid within two years. 


Walkerbnrn.—H YDRO-ELkcTRIO ScHEME.—Messrs. H. 
Ballantyne & Sons have recently completed а scheme for supplying 
power to their two milla by means of the works on the Tweed. 
Two high-speed turbines have been installed, and a reservoir has 
been constructed in the adjacent hills at а height of 1,000 ft. By 
means of this reservoir, which is filled by pumping during the 
night and the week-end, the power obtained directly is augmented 
to meet the full requirements of the mills, a total of 450 h.p. 


Weybridge.—Paice JNQUIRY.—The Ministry of Trans- 
port is to hold a local inquiry, on May 8rd, into the circumstances 
in which the Urban Electric Supply Co. has applied for permission 
to increase its prices for electricity. 


Worcester,—P&RoPosED Extensions.—In bringing for- 
ward recommendations of the Electricity Committee to carry out 
extensions to the undertaking at a cost of £62,200, the chairman of 


the Committee said that the sum required to meet immediate : 


demands was £3,900. The report was adopted. 


TRAMWAY AND RAILWAY NOTES. 


Australia,—MELS0URNE,—The Melbourne Press com- 
plains of the overcrowding of the cable cars, which recently has 
become very serious, Since the electric tramways were introduced 
ae feeders to the cable routes in the city, the cable cars have 
proved totally inadequate. It is stated that the cable routes cannot 
be electrified for at least six years. 


Bradford.— PERMANENT-Way RENEWAL.— Having failed 
to secure the sanction of the Ministry of Transport to run railless 
cars on the Ecoleshill, Idle, and Thackley routes to save the cost of 
relaying the track, the Tramway Department is having to renew 


the permanent way at а cost of £35,700. The Advisory and 


Co-ordination Committee, whose duty is to cut down all avoidable 
expense of Corporation Committees, has approved the Tramway 


Committee’s recommendation that the reconstruction of the Bolton - 


Road track, from Wapping Road to Lister Lane, be proceeded with 
immediately. 


Bury. —YEAR’s Workina.—The loss on the tramway 
undertaking last year was £10,872, and on the Ratcliffe section 
£2,598. It has been decided to make good the deficiency out of the 
borough rate. Traffic receipts were £131,712, against £122,791 
the previous year, and the total wages were £63,976, against 
£51,423. The amount paid for electrical energy was £17,597, 
against £15,261, and materials, &c., cost £31,706, sgainst 
£18,857. 


Continental,—F &ANCE.— Sanction has been accorded to 
schemes proposed by the Chemin de Fer d'Orléans in the depart- 
ments of the Cantal, Corrèze and Puy de Dome, for the utilisation 
of the waters of the Upper Dordogne, Chavanon, and Rhue, for the 
generation of electricity for the working of its network, and more 
particularly for the Paris-Orleans line. The estimatec average 
power obtainable, 70,000 kW, represents a yearly output of 
400,000,000 kWh, equivalent to between 400,000 and 560,000 tons 
of coal. The plans for the utilisation of the Upper Dordogne are 
part of a general scheme for dealing with the whole of that river. 
They include in particular the oonstruotion of huge regulating 
reservoirs, whióh, by increasing the flow and lessening the rise, 
wil allow of the fuller utilisation of the energy of the river, 
which totals at least 250,000 kW. The company is under special 
stipulations as to the disposal of the excess power, priority being 
given to the departments and owners of distribution concessions, 
the tariff being arranged by the Minister of Public Works. The 
highest points of this tariff are already fixed by a detailed scale, 
revisable periodically. 

Le Triphasé, one of the companies which supplies the suburbs of 
Paris, is applying for authorisation and eventually a concession to 
lay & high-pressure underground main from its station at 
Asniéres to Genevilliers, the Ile Saint Denis, St. Denis, and 
Epinay. 

SWEDEN.—Sums amounting to 10,600,000 kroner have been 
voted by the Swedish Parliament for various railway extensions— 
namely, on the Inlands Railway, from Volgsjón to Gullivare, from 
Porjas to Jockmock, and from Jorn to Guobljaure ; and on the 
State railway system from Forsmo to Hating and Hiillnis to 
Rtensele. 

ITALY.—A scheme to build an electric railway between Milan and 
Valtidone has been under the conaideration of a meeting of provincial 
deputies and representatives of the communes of the three pro- 
vinces represented, and it has been decided to make application for 
a concession, and to take steps to form a company to construct and 
work the line. 


Doncaster.—ConDUCTRESSES.—As а result of a con- 
ference between the Tramway Committee and the local branch of 


the Comrades of the War and representatives of the Unemployment 
Committee, it has been decided that the 20 conductresses still 
retained sinoe the war shall be replaced by men. When the war 
ended there were 100 women in the service. 


Hastiugs.—STRiKE.— The employés of the Hastings 
Tramways Co. came out on strike on Saturday owing to the dis- 
missal of an inspector for alleged inefficiency. 


Jamaica,—Cost or RAILWAY ELECTBIFICATION.— The 
Timex Kingston correspondent says that discussion is proceeding in 
Jamaica over the wide difference in the matter of cost mentioned 
in two reporte which are before the Government for the proposed 
electrification of the Government Railway. The first report, by an 
expert of the American Westinghouse Co., indicated that the 
enterprise would cost £1,000,000, while the report presented by 
Britieh engineers gave the cost as nearly double that sum. It is 
stated that there is considerable risk of the contract going to the 
United States if electrifivation is decided upon, as the British 
estimate is regarded as prohibitive. 


Leeds. — YEAR'S Workina.—The Tramway Department 
has yielded a surplus of £5,580 on the past year's working, instead 
of a deficiency of £15,000 which was anticipated. Some months 
ago the situation looked very bad. but in recant times the depart- 
ment has made great headway and improved receipts. The exoep- 
tionally fine weather of the early spring is looked upon partly as 
the cause of the improvement, and bigger dividends on investments 
have helped. In spite of increased fares, the number of 
passengers carried has increased. At the same time, in view 
of the difficulties of the present times and the cost of renewals, &c., 
the department has decided that it is necessary to apply for powers 
to increase the statutory maximum fare from 14. to 2d. per mile, 
though it does not follow that the new maximun, if secured, will 


be put into practice. 


London.—CHEAP FaRRS.— At the meeting of the L. C. C. 
on April 19th, the Chairman of the Highways Committee, replying 
to a question regarding the institution of long -distanoe ld. fares 
upon the tramways in the middle of the day, said that close con- 
sideration was п before the matter could be decided проп; 
the deficit of £550,000 had to be faced, 


. Rochdaie.—Y£A&'s WorkKING.—Although the past year's 
revenue was £186,855, an increase of over £25,000 on the previous 
year, the increased expenditure on the Oorporation tramways 
involved a loss of £9,335. There was a loss of £2,682 a year ago, 
and to provide for this total deficit of over £12,000, it is proposed 
to use the whole of the reserve fund, £10,282, and to rate for the 
remainder. The gross profit was £79,160, but capital and other 
charges show an increase of over £17,000. Increased fares were in 
operation for nine months of the year. 


Swansea.— THREATENED STRIKE.—7/e Times states 
that the Swansea tramway and omnibus employés have decided to 
strike to-night (Friday) if the coal dispute is not settled by that 


time. 


United States.— TRAFFIC CONTROL.—A new type of traffic 
tower is being erected at a busy crossing in Detroit. The new 
tower is rectangular in shape, and is higher than the towers 
formerly used. The tower is located at ап extremely busy and 
dangerous intersection, being in front of the city hall where 
Michigan and Monroe intersect Woodward Avenue. Ав the streeta 
converge at this point, the intersection is broad, and the traffic is 
very congested on account of travel proceeding in various directions 
at sharp angles and turns being varied and not at right angles. 
Pedeatrians find considerable difficulty in negotiating street 
crossings at this point. The new tower places the traffic officer 
well above the street, so that a clear view of all traffic can be 
obtained. Movement of street cars and vehicles i8 governed both 
by day and night by coloured lights, the lamps resembling auto- 
mobile headlights in size and design. The lamps are mounted on 
top of the tower. Signal bells mounted on street lamp poles at the 
kerb corners are also used to give signals that traffic shall proceed or 
stop according to the regulations indicated by the coloured lights. 
Red, green and yellow lights are used to indicate the various 
movements of traffio.— Electric Traction. 


Yorkshire. —Fare INcREASE.—The Rawdon District 
Council, last week, protested vigorously against the proposed 
application by the Leeds tramway department for authority to 
increase the statutory maximum fares from Id. to 2d. per mile. 
It was pointed out that the fares had already been increased, and 
any further increase, now that prices were falling, should be 
avoided. The fare between Leeds and Rawdon, originally 4d., was 
now 64d., and when a profit was made Rawdon ratepayers got no 
benefit in the way of relief of rates from the Leeds tramways. 

The Yeadon District Council is also formally to oppose the 
application. It was held that the increase. if put into operation, 
would double the fares of ordinary passengers and increase 
workmen's fares four times. 

At the Pudsey Town Council meeting. last week, Mr. J. B. 
Hyland, objecting. contended that both Leeds and Bradford, which 
served the district with tramways, forgot that in the past they 
had taken tremendous amounts out of their tramway undertakings 
for the relief of their own rates, and now they were beginning to 
lose a little they wanted other people to pay. The matter was left 
in the hands of a Sub-Committee. 
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TELEGRAPH AND TELEPHONE NOTES. 


China.—New WIRELESS STATION.— Finance and Com- 
merce learns that the Mitsui Bussan Kaisha is constructing a high- 
power wireless station about 9 miles east of Pekiig. the plant 
covering nearly 1,000 mow. The sending station in the east, and 
the receiving station in the west, are about & mile apart. The 
power house and four of the six steel towers, each 700 ft. high, are 
finished; the remaining two towers will be ready within two 
months, The construction of this plant, which was commen ed 
last April,was delayed by prolonged negotiations with over 300 
small landowners, who had to ba bought out. The contract with 
the Chinese Government was signed on February 21st, 1918, but 
no time was set for the completion of ita provisions. The con- 
tractors guarantee the amortisation of the capital invested. The 
Government is reported to be considering the establishment of 
wireless telegraph stations at Chefoo and Weihsien, in Shantung. 
thus covering the district east of the Kiaochow-Teinan Railway 
built by the Germans.— Reuter' Trade Service (Shanghai). 


France,.— WIRELESS TELEGRAPHY.—At present France 
four large transmission stations—Eiffel Tower, Basse- 
Lande, La Doua (Lyons), and Croix-d'Hins (Bordeaux); and six 
large receiving stations —Villejuif, Poitiers, Basse-Lande, Eiffel 
Tower, Neufchalet, and Chartres, which ensure communication 
with the outer world. Already commercial services are estab- 
lished with Great Britain, Hungary, Jugo-Slavia, Bulgaria, 
Rumania, the United States, China, Madagascar, and Africa, North, 
Central, and West. A scheme is being preparel for an inter- 
colonial service with stages at Saida, Bamako, Brazzaville, 
Tananarivo, and Saigon. The Ministry has also eatrusted the 
Extra-Parliamentary Wirelesa Telegraphy Commission with a 
supplemental scheme to include Djibouti, Noumea, Tahiti, the 
Martinique, and Guyana, Thus every French colony will possess а 
wireless station. There is a marine wireless system which places 
vessels in communication with Cherbourg, Lorient, Bayonne, and 
Oran, and the stations at Boulogne, Havre, Ushant, Bordeaux- 
Bous at, les Saintes-Maries de la Mer, Marseilles, Nice, Bonifacio, and 
Algiers, are also open to business messages. The principal shipping 
companies have signed agreements with the wireless comp mies 
for the transmiasion to their vessels of news from the wireless 
stations. In France, local services have been established, 
especially among the hills, in order to provide against She 
breaking of telegraph wires in bad weather, and along the coast 
for communication with the adjacent islands. A contemplated 
interdepartmental service has been abandoned for financial reasons. 
In order to render the long-distance services more methodical, the 
hours for transmission to various parts of the world hav» been fixed 
according to a regular time-table. For instance, from Croix-d’Hins 
messages are dispatched to Shanghai from 3 to 5, to Tananarivo 
from Б to 6, to Brazzaville from 7 to 9, and to the United States 
(Tuckerton) from 9 a.m. to 5 p.m., &o.— FE rpo tuteur Francais, 


0 

Guerasey.— The accounts of the Guernsey States Tele- 
phone Department for 1920 show total income £10,153, expenses 
(including allowances for sinking funds and depreciation, £2,827), 
£10,102, leaving a net profit of £51. The capital expenditu-e on 
construction account amounted to £62,131; £5,719 had been paid 
off a States 3 per cent. loan of £32,000 raised in 1905, and the 
reserve funds for depreciation and contingencies amounted to 
£32,692, but of this sum £30.131 had been uꝛed on construction 
work. A special sinking fund for the redemption of amounts taken 
from reserve for construction work amounted to £4,133. Tne 
number of sub:cribers' lines was 2,208 ; total number of lines, 
2,662 ; and the number of calls was 1,665,767. 


Italy—New WIRELESS PrANT.—BDy a Decree dated 
December 20th, 1920, approval is given to an agreement come to 
between the Italian Ministry of Posts and Te'egraphs and the 
Italian Ministry of the Marine, providing for the radical trans- 
formation of the wireless plant at the Coltano naval wireless 
station, which is now to be equipped with the most modern 
machinery and apparatus for the transmission and receipt of 
messages, both private and public. A new station is to be built, 
which will be linked up with the State telegraph syatem, and be 
able to transmit messages across the Atlantic, an d to the greatest 
distances, After the completion of the modernisation the station 
is to be handed over to the Ministry of Posts and Te‘egraphs. 


New Zealand. — PRINTING TEgLEGRAPBz.—l'elegram 
printing is not exactly а new discovery, but the application of 
electrical machines which will enable a message to be typewritten 
at one end and received printed at the other is new to New Zealand. 
Some machines of this description were due to arrive in Wellington 
by the firat week in March. Mr. E. A. Shrimpton, chief telegraph 
engineer, stated to the Auckland Weekly News that the consign- 
ment consisted of two multiplex machines, and one start-stop 
combination, which would enable communication by printed tele- 
gram to be established almost at once, either between Wellington 
and Christchurch or Wellington and Auckland. 


Nova Scotia —MetTeor.—The Cunarder Saronia, which 
arrived at Halifax, N.S., on the 19th inst., repo:tel seeing st noon, 
15 miles off Halifax, а meteor hurtling from the clouds at an angle 
of 45°, which burat into flames near the water, leaving а column of 
smoke behind it, The event was also seen from several points on 
land. Wireless operators reported unusual electrical disturbances 
for a period of 24 hours prior to the event, which ceased after the 
fall of the meteor. 


Philippines.—N ew CABLE.— The Commercial Pacific 
Cable Co. recently completed the laying of an undergroand cable 
between the towns of Sorsogan and Bacon, across the Sorsogan 
Peninsular, Lower Luz on Island which will connect at Bacon with 
the Commercial Pacific Cable C».'s submarine cable running from 
Guam, and at Sorsogan will be joined up with a section of sub. 
marine cable running to Manila. This change has been made to 
remove the submarine cable from the San Bernardino Straits, 
where strong currents and & rough bottom have frequently been 
the cause of interruptions. The underground cable was manu- 
factured by the Okonite Co., Passaic, N.J., and the who'e change 
was expected to be completed by the end of April. 

The cableship George Ward was at the end of March engaged in 
repairing опе of the French Co.'s cables off the coast of France. 
This was her first work as а cable-ship ; she was formerly the 
steam yacht Beryl, and was at one time used by the Prince. of 
Monaco for deep-sea research work in all parts of the world. 

This company haa opened a new cable office at 75, Edmund 
Street, Birmingham, with direct connection with the ocean cab‘es. 
—ZT. & T. А96. 


Spain. — SEMAPHORE AND WIRELESS STATION. — 
Endeavours are being made to obtain the construction of a 
semaphore and a wireless telegraph station on Monte Ferro at 
Vigo, but several details remain to be settled before the plan can 
be carried out.—Reuter's Trade Service (Barcelona). 


Telegraph Service. — DEFERRED 'TELEGRAMS.— The 
Postmaster-General announces that the deferred service by the 
routes of the North Atiantic Cable Companies (Anglo-American, 
Commercial, French and Western Union) to Canada, U.S.A., Caba, 
British West Indies, and Australasia, has been restored. The rates 
chargeable are, in most cases, one-half of the ordinary rates shown 
in the Post Office Guide." , | 

The rate figures for Canada are still applicable to the route ria 
Imperial, and to that route only. 

Deferred telegrams for Australasia, British West Indies and the 
United States may be sent via Imperial at the same rates as by the 
other routes. 

Figures are not allowed in the text of deferred telegrams by the 
above-mentioned services, except in the case of telegrams for 
Canada, British West Indies and Australasia routed via Imperial.— 
Board of Trade Journal. f 

On and after May lst the rate for telegrams to Tanganyika will 
be increase 1 to 28, 4d. a word to Dar-es-Salaam, and 2s. 6d. a word 
to places inland. . 


—— ЕЕЕ Таа 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph indicates 
the issue of the ELECTRICAL REVIEW in which the ‘ Official 
Notice" appeared.) 


OPEN. 


Argentina.—June 13th. The Department of Overseas 
Trade has been informed by telegram that the Department of 
Sanitary Works is calling for tenders for the supply and erection 
of electric power batteries and lighting plant at Mar del Plata. 
Local representation is essential. When a copy of the specification 


is received by the Department of Overseas Trade it will be made 
available for consultation. 


Australla.—M ELBOURNE.—Postmaster-General'a Depart- 
ment, Мау 318. Telephone switchboards (Schedule No 1,670) 

May 31st. P.M.G. 29.500 po-ous oells, No. 1 size to specifics 
tioa (Schedu'é No. 1,685); 204 tons ammonium chloride (Schedule 
No. 1,683)." 

May 31st, Vic'orian Electricity Commissioners, Morwell power 
echeme : Street poles (Specification No. 47) ; copper cable (Specif- 
cation No. 66). (April 15tb.) 

June 15th. Victorian Government Railways. 50 oil-immersed 
single-phase track and signal transformers for power signalling 
(Contract No. 33,901).* 


June 22nd. Опе electria lifting magnet (capacity à ton), one 
440-V motor generator. 

Jane 29th. Supply of 1-ton platform type industrial storage 
battery trucks, also battery-charging equipment. Reuter s Trads 
Service (Melbourne). 

August 10th. 250 core-type impedance bonis for power 
sigaalling, with a capacity of 1,000 amperes per rail; alo 50 
miles of solid insulated copper wire, No. 14 Brown & Sharpe 
gauge, and EO miles of solid insulated copper wire, 16 standard 
gauge. 

August 17th. 3.000 sets of renewals for caustic sola primary 
cells.— H»uter 4 Trade Service (Melbourne). А 

August 30th. Board of Works. Four electrical centrifugal 
pumps, each with a capacity of twelve million gallons daily.— 
Reuters Trade Service (Melbourne). 

PERTH.—May 25th. Postmaster-General’s Department. iro 
work, as p.r Schedule 704. (April 22nd). 


Barnsley.—May 3rd. Town Council. Electric lig 


wiring for 100 houses. C. F. Moxon, architect. 3, Regent В 
South, 
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Belglum.— May 27th. The Service d'Etudes et de 
Controle des Applications de 1 Eleotricité, 52, Boulevard du Regent, 
Brussels. For the supply and installation of ten electrically- 
л oapstans in connection with the locks on the Upper 

April 28th. Municipal authorities of Saint-Gilles-lez-Bruxelles. 
Cooling plaat for the electricity generating station. Specification 
from the Service de l'Électricité, R 40, Rue de Bethléem, Saint- 
Gilles, near Brussels. Tenders to the College Communale. 

May 5th. Municipal authorities of Erquennes (Province of 
Hainaut), Installation of a primary and secondary electricity 
distribution system in the town. Tenders to the Maison Com- 
munale, whenoe particulars may be obtained. 

BRUussELs.—May llth. Belgian Pos! and Telegraph authorities 
at La Salle de la Madeleine, Brussels. Supply of a quantity of 
talegraphio and telephonic apparatus, including 600 Mors 
manipulators and 250 milli-amperemeters. 


Buenos Alres.—June 3rd. Board of Sanitary Works. 
Supply and erection of the plant and accessories for a new generating 
station, previous tenders having been called for in 1919 and 1920. 
The plant comprises three four-cycle Diesel engines of 375-h.p., 
and adapted to run on orude petroleum from Comodoro Rivadavia, 
and three three-phase alternators, each of 250-kW, 2,200 volts 
between phases, 50 cycles and а power factor of 8.“ 


Edinburgh.—May 26th. Electricity Department. E. h. p. 
and l. p. switchgear for sub- station. | 


Fiji Islands.—The municipality of Sava invites tenders, 


closing June 30th, for the supply and erection of а 200-kW, | 


480/520-V, three-wire, d.c. generator, directly coupled to а 300-h.p. 
vertical Diesel oil engine, together with acoessories for generator 
and panel,—Heuter's Trade Service (Melbourne). | 

Ipswich. — Electricity Supply Department. One 500-kW 
rotary oonvarter or motor converter. (April 15th.) 


Jngo-S avla.— May ist. The Serb, Croat, and Slovene 


Ministry of Public Works. Erection of a power station, main 
conductors and transforming stations in connection with an 
electrical scheme at Kostolac for the supply of energy to Belgrade, 
Semlin, &c.* 

Commercial Secretary to H.M. Legation at Belgrade has 
recaived an inquiry from a local contractor with regard to plant, 
&o., required for the electric lighting of & town in Serbia. 
The inquirer wants offers from United Kingdom firms for two 
40-kW dynamos and 59 km. of overhead cable, &c., for the supply of 
current to about 1,200 hoses. The Serb-Croat-Slovene State is 
one of the countries to which the Export Credit Scheme applies. 
The name and address of the inquirer may be obtained on applica- 
tion to the Department of Overseas Trad: in Lon1oa. 


London.—FULHAM.—May 4th.  E'ectricity Department. 
Two Green economisers or oth эг approved make of 400 and 410- 
tube capacity respectively. (April 22nd.) 

Sr. Pancras.—Elestricity Depa-tment. Paper-insulated, lead- 
covered, and armoured cable. (See this issue.) 

Manchester.—May 2nd. Electricity Committee. Three 
steam turbine-driven boiler feed pumps. (April 15th.) 

May 10th. Electricity Department. Weldless steel lamp columns. 
(See this issue.) 


New Zealand.— June 28th. Public Works Department. 
Ten s.p. oil-filled transformers for the conversion of three-phase 
curreat at 50 oycles, the voltage ratio being 50,000/11,000, for 
Waikato power sch me.“ 

June 28.h. Supply and delivery at Lyttelton of two 50-kVA, 
two 100-kVA and two 200-kVA condensers in connection with the 
Lake Coleridge electric power supply (Section 116).* 


South Africa, —PRETORIA.—May 10th. Municipality. 
Switchgear. Tenders, marked ‘Electric Light and Power 
Department, 1920 Extensions, Contract No. Б,” to Deputy 
Town Clerk, Municipal Offices, Pretoria. Deposit, five guineas. 
Further particulars may be obtained from the general manager of 
the Electric Light and Power Department, or from the consulting 
engineer, Mr. G. M. Clark, 40-42, Meischkels Buildings, Johan- 
nesburg. 

Southampton, — May 14:h. Electricity Department. 
3-phase, 6,00)-У cable. (See this issue.) 

Uruguay. — June 28th. Ministry of Public Works. 


Three electric gantry oranes and a Temperley " type aerial trans- 
porter for the Port of Paysandu. Tenders in Spanish and framed 
in acco-dance with the mo lel to the Ministry of Public Works.“ 


* А сору of the specification, &c., сап be consulted at the Depart- 
ment of Overseas Trade, 35, Old Queen Street, 8.W.1. 


CLOSED. 


Belgium.— Ten firms submitted ten lers last week to the 
Service d'Etudes et de Controle des Applications de Y Electricité, in 
Brustels, for the supp'y and installation of the necessary plant 
for the eleotrical operation of the locks on the Upper Sceldt. 
The lowest was that of Messrs. Bracke & Monin, of Ghent 
(853,452 francs), and the highest that of the Société Anglo-Belge 
EK 'sctrique, of Brussels (1,296,557 francs). 


Government Contracts.—The following Government 
contracts were placed during March, 1921 :— 


ADMIRALTY (CONTRACT AND PURCHASE DEPARTM'NT). 


Electrically-driven booster set.—Electric Construction Co., Ltd. 

Fans and spare parts.—Veritys, Ltd. 

Insulating materials.—H. Clarke & Co. (Manchester), Ltd.; Mica and 
Micanite Supplies, Ltd.; E. J. North Hardy & Son. 

Motors.—Lancashire Dynamo Co., Ltd. 

Switchboard panels.—Lritish Thomson-Houston Co., Ltd. 

Transformers. Netropolitan-Vickers Electrical Co., Ltd. 


War OFFICE. 


Valves for wireless telegraphy.—General Electric Co., Ltd.; Mullard 


Valve Co. 
Electric lighting (Windsor Combermere Barracks).—Jackson & Boyce. 


Post OFFICE. 


Protective apparatus.—Evershed & Vignoles, Ltd. 

Telegraph apparatus.—Power Equipment Co., Ltd.: 
Manufacturing Co., Ltd. 

Telephone apparatus.—British L. M. Ericsson Manufacturing Co., Ltd.; 
A. C. Cosser, Ltd.; Peel-Conner Telephone Works; Phonophore Con- 
struction Co., Ltd.; Reid Bros. (Engineers), Ltd.; Sterling Telephone 
and Electric Works, Ltd. 

Leclanché battery boxes.—Siemens Bros. & Co., Ltd.; W. D. Tucker and 
Sons, Ltd. | 

Telegraph and telephone cable.—Callender's Cable & Construction Co., 
Ltd.; Hackbridge Cable Co., Ltd.; London Electric Wire Co. and 
Smiths, Ltd. 

Cords for telephones.—British Insulated & Helsby Cables, Ltd. 

Cable drums.—Western Electric Co., Ltd. 

Ducts.—Mountford, Phillips & Co. (1920), Ltd. 

Electric cable-hauling machine, Dover submarine cable depot. 
and Phillips, Ltd. 

Laying conduits.—Birmingham-Worcester (section 1): Wyatt Bros. Cam- 
berwell, Southwark, &c.; Acton Vale, Kensington, Paddington, and St. 
Marylebone, Southwark Street area, Brighton-Worthing (section Il); 
Portsmouth, Shedfield, and Willesden, Wembley, &с.: О. С. Summers, 
Dudley-Stourbridge, Cradley Heath, and Birmingham-Dudley-Tipton : 
Martin & Element, Ltd. Wallsend: W. Turner (Ardwick), Ltd. Bel- 
fast-Newtownards: J. Ross & хоп. Manchester-Bury-Burnley (N.W. 
district): J. Wimpenny & Co. Hornsey, Islington, &c., Hammersmith, 
&c., Fulham, &c., and Westminster, Chelsea and Holborn: A. Thomson 
and Co. Weybridge, Woking, Chertsey, Byfleet, &c.: Hardy & Co. 


London-Dartíord-Chatham (Gravesend Spur): H. Farrow. London- 
Grieg & Mat- 


Walters Electrical 


Johnson 


Uxbridge-High Wycombe (South Midland section Il): 
thews. А 
Manufacture, supply, 
Exchange and Reading Spur: Western Electric Co., Ltd. 
Weybridge: W. T. Henley's Telegraph Works Co., Ltd. 
Transmitting set (North Foreland Wireless Station).—Radio Communication 


Co., Ltd. 
H.D. coper wire.—R. Johnson, Clapham & Morris, Ltd. 
Enamelled wire.—London Electric Wire Co. & Smiths, Ltd. 
G.I. strand wire.—Shropshire Iron Co., Ltd.; F. Smith & Co. Wire Manu- 


facturers, Lid. 


drawing-in, and jointing cable.— Mill Lane-Streatham 
London- 


Hicn COMMISSION FOR INDIA, 


Accumulators.—Edison Accumulators, Ltd, 
Cells (sections).—J. Stone & Co., Ltd. 
Armature coils.—General Electric Co., Ltd. 
Crucibles. Morgan Crucible Co., Ltd. 
Insulator cups. Taylor, Tunnicliff & Co. 
Dynamos, &c.—J. Stone & Co., Lid. 
Ebonite.— North British Rubber Co.. Ltd. 
Generating sets. General Electric Co., I. td. 
Switchboard.— Ferguson, Pailin & Co., Ltd. 
Voltoids.— Brunner, Mond & Co., Ltd. 
Copper wire. — British Insulated & Helsby Cables, 
and Construction Co., Ltd. 


I. td. Callender's Cable 


Crown AGENTS FOR THE COLONIES. 


Electric light fittings.—Chloride Electric Storage Co., Ltd. 

Lux cells.—Chloride Electric Storage Co., Ltd. 

А с. motors.—British Thomson-Houston Co., Ltd. | | 
Pumps and motors.—Mctropolitan-Yickers Electrical Export Co., I. id. 
Stoneware troughing.—Callender’s Cable & Construction Co., Ltd. 
Switchboard section. Siemens Bros. &. Co., Ltd. 

Telegraph poles and insulators.—Bullers, Ltd. 

Telephones.—British L. M. Ericsson, Manufacturing Co., Ltd. 
‘Telephone apparatus.—Automatic Telephone Manufacturing Co., Ltd. 
Telephone switchboard.—British L. M. Ericsson Manufacturing Co., Ltd. 


X-ray apparatus.—Watson & Long. 


Н.М. Orrice oF WokkS. 


Engineering services, Hertford House electric Ш.М. Wadsworth 
and Sons, Ltd. Houses of Parliament, main and sub-main boards: 
British Thomson-Houston Co., Ltd. Kew, insurance office electric 
wiring: Alpha Manufacturing Co., Ltd. Leeds, removal and erection 
of electric lift: Marryat & Scott, Ltd. National Physical Laboratory, 
cables, &c.: Pirelli-General Cable Works, Ltd. 


Boarp or Prelic Works, DUBLIN. 
Belfast, electric work and supplies. A. Stevenson. 


London. — Batrerssa. — E'ectricity Committee. The 


Committee recommends that the following contra:ta be renewed : — 
Electricity meters.—Chamberlain & Hookham, Ltd., and Ferranti, Ltd., 


for one year. 
Electrolytic meters.— Reason Manufacturing Co., Ltd., for one year. 


Cables, &c.—Callender's Cable & Construction Co., Ltd., for one year. 
Box сюр and Trendite bitumen.—Dussek Compounds, Ltd., for six 
months, 


St. Pancris. — Electricity and Public Lighting Committee. 
Recommended : — 


Erection of ferro-concrete pump-house, £2.700.—D. G. Somerville & Co. 

Six 1,0°0-amp. circuit-breakers, two 2,30)-amp. do., £164.—Park Royal 
Engineering Co. Eight tenders received. 

Two additional water-tube boilers, complete with pipework, &c., £47,190.— 
Babcock & Wilcox, Ltd. 


Rochdale.— The Corporation Tramways Committee has 
decided to order steel tires from Belgium. The tender quoted a 
price of £25 5s. per ton free at port at Antwerp, and, even after 
adding freight charge of £2 5s. a ton, there will be a saving of 
£17 19e. a ton as compared with British tenders. All the British 
quotations were at the same fisu e—£45 a ton. 


Wellingb )rough.—Board of Guardians : — 
Electrical work in eonnection with laundry alterations,- - Wellingborough 
Electric Supply Co. 
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FORTHCOMING EVENTS. 


anior Institution of Engineers.—Friday, April 29th. At Caxton Hall. 

Westminster, S.W. At 8 p.m.  Lecturette, '" Rambling Remarks on 
Expert Evidence,” by Mr. W. A. Tookey. 

Friday, May 6th. At Caxton Hall, Westminster, S.W. At 8 p.m. 


Lacturette, Fire Resistance of Aggregates for Reinforced Concrete, by 
Mr. D. W. Wood. 


Society of Engineers (Incorp.).—Monday, May 2nd. At 17, Victoria Street 
S. W. AtSp.m. Ordinary meeting. 


Institute of Metals.— Wednesday, May 4th. Atthe Institution of Mechani- 
cal Wngineers, Storey's Gate, B.W. At н p.m. Annual May lecture, by 
Prof. T. Turner, on The Casting of Metals.“ 


Institution of Civil Engineers.—Wednesday, May 4th. At the Institution, 
Great George Street, S. W. At 4 p.m. Presentation of the Kelvin Medal 
to Dr. W. C. Unwin, F. R. S., by the Right Hon. A. J. Balfour, O. M., F. R. S. 


Chemical Society. — Thursday, May 5th. At Burlington House, Piccadilly, 
W. At & p. m. Ordinary meeting. 


institution of Electrical Engineers. — Thursday, May 5th. At the Institu. 
tion of Civil Engineers, Great George Street, S. W. At 6 p.m. Con- 
tinuation of discussion on Tarifs.“ 


Scottish Centre. Friday, April 29th. At Dundee. At 7.80 pm. 


Paper on Some Thermal Characteristics of Electrio Ovens and Hot- 
plates, by Messrs. E. Griffiths and F. H Schofield. 


Western Centre. Monday. May 2nd. At the Grand Hotel, Bristol. 
А 


t 5.80 p.m. Address by the President, Ме, Ll. B. Atkinson. A dinner 
will be held after the meeting at which the President will be present. 


burgh Electrical ety.—Friday, May 6th. At the Philosophical 
Institute. At 8 p.m. Annual meeting. 


Roentgen Soelety.— Friday, May 6th. At Manchester. Paper by Prof. W. J. 
Bragg, and a demonstration by Prof. A. V. Hill. 


NOTES. 


The Kelvin Medal. — The presentation of the first award 
of the Kelvin Medal will be made by the Right Hon. A. J. 
Bal four, O. M., F. R. S., in the hall of the Institution of Civil 
Engineers, to Dr. William Cawthorne Unwin, F. R. S., on Wednesday, 
May 4th, at 4 o'clock. 

The Medal was founded in 1914, principally by British and 
American engineers, to commemorate the achievements of Lord 
Kelvin in those branches of scienca which are especially applicable 
to engineering. The award is dealt with by a Committee of the 
Presidents of the representative British Engineering Institutions, 
after their consideration of recommendations received from similar 
bodies in all parts of the world, and, in accordance with the terms 
of the Trust, it ia made to the person whom tae Committee finds 
to bə most worthy to reseive this recognition of pre-eminence in 
the branches of engineering with which Lord Kelvin's scientific 
work and researches were identified. 


Finsbury Old Students’ Association, — The annual 
smoking concert of the Finsbury Technical College Old Students’ 


Association was held at Anderton's Hotel, on April 22nd. Dr. G. T. 


Morgan, O.B.E, F.R.S., was in ths chair, and all those present 
voted it à very successful affair, especially the musical programme 
arranged by Mr. L. M. Clark. A. I. C., F.C. S., which left nothing to 
be desired. During the evening a Wallis-Jones Medal was pre- 
sented to Mr. L. Gowing Scopes, F.C. S., for the best paper 
contributed during the year by an old Finsbury student, his paper 
being on The Properties of Some Chlorhydro-carbons and their 
Uses in Chemical Analysis.” 


Smoothing Ont the Load Curve.— The following is an 
extract from a brochure entitled Water Power and Fuel Pro- 
blems," reprinted from the Tenth Annual Report of the Com- 
mission of Conservation, Canada : —“ As a means of smoothing out 
theload curve, 'staggered' hours for closing appear to offer great 
promise. A recent investigation made in Boston showed that at 
least 15,000 kW in generating capacity would be saved on the 
system of the Edison Electrical Illuminating Co. if 30 industrial 
establishments would change their working hours by 30 minutes. 
Fifteen thousand kilowatts represent about one-sixth of the total 
estimated peak load of the Boston system for this winter. The 
comparatively small change in closing hours required to effect 
such а large increase in available capacity is very striking." 


X-Ray Motor Ambulance.—An X-ray motor ambulance 
wagon, presented by the Eccentric Club to the College of 
Ambulance, and «quipped by the Red Cross authorities, is now 
available for servicein London and a surrounding area of 25 miles. 
Accompanying the wagon is an operator and staff of specially 
trained assistants and ambulance men. The ambulance is intended 
primarily for men disabled in the war, and for the sick or injured 
in civil life who are too ill to be moved. Application should be 
made for it by doctors, to the Managing Secretary, College of 
Ambulance, 56, Queen Anne Street, Cavendish Square, W.1 
(Telephone, 4652 Mayfair). The ambulanoe is free to the poor, 


but charged for in the case of those who can afford to pay.— The 
Times, 


The Lord Raylelgh Memorial.—It bas been decided 
that the memorial to the late Lord Rayleigh, F.R.S., which is 
being promoted by a Committee of Fellows of the Royal Society 
and Membere of the University of Cambridge, shall take the form 
of a plaque containing & medallion in Westminster Abbey. Up to 
the present time a aum of between £1,400 and £1,500 has been 
subscribed for that purpose.— The Times. 


No May-Day Strike in Paris.— The Paris correspondent 
of T'he Times says there is to be no general strike in Paris on 
May 18 this year. At a meeting of the trade unionists of the 
Seine Department recently the principle of a general 
strike was adopted, but at the same time the delegates of the 
railwaymen and transport workers announced that their men 
would not cease work. Gas and electricity workers and men 
in the public services will also work as usual. 


Weekly Wage Rates.—Some information with regard to 
wages 18 given by Dr. Macnamara (Minister of Labour) in a 
written reply to a Parliamentary question. He states that, 
among organised workpeople, the increases since 1914 in weekly 


rates of wages for full time ranged from about 100 per cent. in 


a few cases to over 300 per cent. in à iew others. ‘Lhe general 
average 18 probably in the neighbourhood of 160 per cent. or 
170 per cent. lt is not practicable to state in detail in what 
cases reductions in wages have been agreed upon specifically 
for the purpose uf lowering prices and stinulating employment, 
but reductions of wages were taking place ш the railway ser- 
vices, the Civil Service and the woollen and worsted indus- 
tries, and also in hosiery, civil engineering, vehicle building, 
and other trades, in accordance with fluctuations in the cost of 
living. In the iron and steel industries automatic reductions 
of wages were taking place according to the fall in the selling 
price of products.—Machinery Market. 


The Electrical Trades Benevolent lustitutlon.— On 
Monday last the annual general meeting of the Institution 
was held at the oftices of the Cable Makers’ Association. Mr. 
J. Y. Fletcher, chairman of the Committee of Management, 
presided, and there was a small attendance of members. 

‘he report of the committee stated that the number of 
members and subscribers was 306; the total income irom 
contributions for the year was £1,724, including shares given 
by Mr. E. Manville, М.Р. With the receipts trom dividends 
and other sources, the total income was £2,337, compared 
with £3,445 in 1919 (a year which benefited by two special 
appeals). After paying grants and expenses, a balance of 
42,006 was placed to capital account. Lhe total amount of 
the invested funds Wes £14,356, а sum obviously far from 
adequate to meet the demands tor pensions which are certain 
to be made in the near future." Assistance has been given 
to every qualitied person who has applied for it. The situation 
of the labour market will doubtless leud to a far larger number 
of grants being necessary this year. Local advisory committees 
are in full working order in Cardiff. Glasgow, Manchester, and 
Newcastle-on-[yne, and are doing splendid work for the In- 
stitution; it 18 hoped that during 1921 similar committees will 
be formed in Birmingham, Leeds, and Liverpool. Ihe number 
of collectors shows a gratifying increase, due to the operations 
of the local advisory committees, but there is still un insuti- 
cient number working on the stalls of firms; the committee 
appeals to the beads of firms to encourage members of their 
stalls to become members of the Institution, and to induce 
one member of the staff to undertake the collection of the 
subscriptions. Only those who have been members for five 
or more years, or their widows and children, are qualitied to 
apply for pensions. Mr. E. Manville presided over the annual 
festival on December 15th, and his appeal resulted in a collec- 
tion of £1,137. He was ably supported by the vice-presidents, 
Mr. Ll. B. Atkinson and Mr. W. О. Smith. 

The chairman remarked that printing, stationery, and postage 
expenses had been £128, compared with £86 in the previous 
year; secretarial and office expenses were less—£146, com- 
pared with £171. The secretary was now acting in an hono- 
rary capacity. The result of the annual festival differed little 
from the previous year, but other subscriptions (£306) showed 
a falling-off compared with £638 in the previous year, and 
other donations, £350, compared with £1,041. The previous 
year benefited by a legacy of £100. The total income from 
investments was £613. Six grants were made, compared with 
four in the previous year. The annual festival this year, to 
be held on October 26th, would be presided over by Mr. И. B. 
Atkinson. 

The report and accounts were adopted, and the members 
of the committee who retired by rotation were re-elected en 
bloc, together with Mr. J. II. Farthing, vice-chairman of 
Manchester and District Local Committee, and Mr. A. Н 
Allen. In view of the death of Mr. T. E. Gatehouse, a vote 
of condolence with his family and the ELECTRICAL REVIEW, 
Ltd., was passed. Hearty thanks were tendered to the hon. 
secretary, Mr. F. В. О. Hawes, for his valuable services 1n 
the past, and for his willingness to continue to do the work 
of the Institution. The hon. auditors were re-elected, an 
votes of thanks were accorded to the hon. solicitors, the Press, 
the chairman, and the Cable Makers’ Association. Rule 10, 
clause (c), and Rule 11, clause (d), were amended to provide 
for the case of local advisory committees, and a confirmatory 
meeting will be held on June 27th. 


France's Reclaimed Coal Plts.— The Anzin miner, in 
the North of France. noted for their extremely deep shafts, were 
reported on April 21st to have been pumped free of water. 
During the war period the Germans destroyed all the pumping 
gear as well as the shaft fittings. After the shafts had been 
partially repaired, new electrically-driven pumps had to be taken 


down several hundred feet in order to reach the water in the more 
distant galleries. — Erening News, 
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Service Notes.— The big battle cruiser Jnflerible which 
took such a prominent part in the Battle of Jatland, and 
in the Dardanelles—in the course of which she was severely 
strained—is to be sold out of the service. The In flerible was the 
first battle cruiser fitted with electrically-driven big gun turrete. 
Lieut. H. Bellman, Glamorganshire Fortress Engineers (Electric 
Lights Company) has relinquished his commission. but retains his 
rank. A number of Territorial officers who served with Electric 
Lights Companies during the Great War, have been appointed to 
the Reserve of Officers on relinquishing their commissions. 


E. P. E. A. Meeting.—On April 20th a meeting was held 
at Newcastle, under the auspices of the Electrical Power 
Engineers’ Association. The chair was taken by Mr. J. М. Waite, 
and Messrs. P. S. Thompson and G. W. Essex also spoke. It was 
mentioned |that the Association now had over 4,000 members, 
500 of whom were in Newcastle and district, 


Railway Electrificatlon.— The manager of the London 
and North-Western Railway Co., in a paper to the Manchester 
Statistical Society, on April 21st, remarked that the country was 
on the threshold of great electrical development, and that the 
electrification of railways would give a great stimulus toa natioral 
system of electrical power production. 


INSTITUTION NOTES. 


Institution of Electrical Eagineers.— Members of the Institution 
and others will be glad to hear that the work of redecorating the 
Institution building is being rapidly proceeded with, and that 
there is every prospect that the Institution will be reinstated, at 
least on the ground floor, by the middle of May. 

The following nominations for election as ordinary members of 
Council (which are additional to those already made by the Council) 
have been received :—Lieut.-Col. F. A. Cortez-Leigh, T.D., R.E., 
nominated by Messrs. O. Н. Baldwin, S. W. Baynes, J. Н. Bowden, 
G. Broughall, R. H. Houghton, C. Jones, H. W. Jones, P. V. 
McMahon. E. T. Ruthven Murray, L. L Murray, C. W. Neele, P. J. 
Pybus, C. B. E., P. Rosling, A. M. Sillar, W. J. Thorrowgood, and A. H. 
Walton. Mr. W. C. P. Tapper, nominatei by Messrs. А. W. Blake, 
F. A. Bond, E. Calvert, A. C. Cramb, F. W. Parse, L. L. Robinson, 
C. N. Russell, A. H. Shaw, C. N. Staniland, and W. C. Ullman. 

BENEVOLENT FuND —In our issoe of December 24th we 
announced that Mr. E. M. Hughman, of Bombay, had offered а 
donation of £250 to the Benevolent Fund of the Institution of 
Electrical Engineers, on condition that 19 similar donations were 
received. The offer expires on Jane 30th, 1921. The Committee 
charged with raising the fund has obtained Mr. Hughman's 
consent to the sums of £250 not being contributed solely by single 
donors, but by group subscriptions. The Territorial Centres of the 
Institution are taking steps to organise such group collections, 
which will doubtleas be supported by members of the Institution 
of all classes. The Seoretary of the Institution of Electrical 
Engineers, 1, Albemarle Street, London, W.1, will reply to any 
inquiries on this subject. 

SUMMER MEETING.—Up to the present 288 names have been 
received, including 87 ladies. A circular giving details of the 
arrangements has been received from the Secretary as we go 
to press. 

NoxtH MIDLAND TERRITORIAL CENTRE.—The committee of this 
Uentre has circulated a letter in support of the nomination as an 
ordinary member of the Council of the, Instituvion, of Mr. Thos. 
Roles, city electrical engineer, Bradford. The committee feels that 
Mr, Roles would be a very desirable addition to the Council of the 
Institution, on account of his personal qualifications and his very 
active services to the Institution and to the North Midland Terri- 
torial Centre. Mr. Roles was recently chairman of the Yorkshire 
Electricity Supply Linking-up Committee, and is the immediate 
Past-President of the Incorporated Municipal Electrical Associa- 
tion. He is at present a member of the Council and Executive 
Committee of the British Electrical Development Association, & 
member of the British Engineering Standards Association, repre- 
senting the I.M.E.A., and a member of the Joint Committee of the 
B.E.A.M.A. and the I.M.E.A., for dealing with matters of interest 
to the two Associations. We may add that he is one of the most 
popular, as well as efficient, members of the Institution, and can be 
relied upon to вау what he thinks and to play the game." 


Junior Institution of Engineers.—Under the auspices of the 
Junior Institution of Engineers, a paper upon industrial electric 
lighting was read recently by Mr. N. Thornton, A. M. I. E. E., at 
Newcastle-on-Tyne. Mr. Thornton complained that many electric 
lighting installations were carried out in а haphazard manner, 
questions of design and the efficient use of lights being dis- 
regarded. : 

Faraday Soclety.—Paysico-CHEMICAL PROBLEMS RELATING TO 
THE SoIL.—The Faraday Society is organising a general discussion 
on the abo re subjec’ to take place during the aft2rnoon and evening 
of May 31st next in the rooms of the Chemical Society, London, 
whi:h will be presided over by Sir A. Daniel Hall, K.C.B., F. R. S., 
chief scientific adviser to the Board of Agriculture. The discussion 
will be opened by Dr. E. J. Russell, F.R.S., director of the Rotham- 
ate l Experimental Station, who will generally survey the subject. 
A series of papers dealing with soil moisture, organic constituenta, 
absorption and colloidal phenomena will then be put forward as a 


basis for discussion. It is expected that among those present will 
be Prof. Sven Oden, of the University of Upsala. Further parti- 
culars of the meeting may be obtained from the Secretary of the 
Faraday Society, 10, Easex Street. London, W.C. 2. 

Institute of Metals, —At a meeting of the Sheffield Centre, on 
April 15th, Mr. H. A. Greaves, one of the inventors of the Greaves- 
Etchell steel-melting furnace, read a paper describing a new ty 
of electric furnace for non-ferrous metals. After a survey of the 
principal existing types, the author said that the outstanding 
feature of the new furnaoe was & permanent resistance supported 
directly above the metal. This arrangement, it was claimed, was 
far more efficient than if the heat had to be reflected from the 
walls and roof of the furnace. Of course, in the aro furnace the 
heat was directed down upon the metal, but in that type the 
volatilisation of the metal and the damage to the furnace wells 
were greater. 


Gosport Rotary Club.—On April 14th, Captain W. H. Upton 
Marshall, Е.К. (T.), M.LE.E., delivered a lecture to the members of 
this Club, upon " Electricity." The lecturer explained the pro- 
visions of the Electricity (Supply) Act of 1919, and gave an 
indication of the improvements aimed at by its application to 
various parts of the country. Portsmouth's position in connection 
with the scheme was explained, and the lecturer briefly outlined 
the history of the electricity undertaking. He said that he 
understood that Gosport was taking & supply for lighting from 
the Tramways Co. He considered that unsatisfactory—a better 


arrangement would be to take a bulk supply from a large supply 


station. 


Edinburgh Electrical Soclety.—On April 22nd, Mr. James 
Plucknett, A.M.I.E.E., gave a very interesting lecture on “ Relay 
Automatic Telephones.” 

The lecturer explained the apparatus in full, and the general 
lines on which it worked, and finally took his audience through & 
maz3 of connections, showing what happened from the time a 
caller took off his receiver until it was again replaced, and he 
stated that he pinned his faith on the relay system on account of 
the entire absence of complicated moving parte, Subsequently, an 
adjournment was made to inspect the Relay Exchange which Mr. 
Plucknett’s firm has recently fitted in an Edinburgh office. This 
was the first installation of the kind in the East of Scotland. 
During the course of the evening it was mentioned that the 
Relay Co. had 10 exchanges on hand for India, and ite first 
thousand line exchange for the British Post Offica was in course of 
completion at Fleetwood. 


Manchester Wireless Soclety.—On April 5th Mr. Alexander Marr 
(the Vice-President) read a paper on The History of the Tele- 


phone.“ The lecturer sketched the history of the development of 


the telephone from the time of ita invention by Prof. Alexander 
Graham Bell up to the present day. 

On April 6th, by the courtesy of the North-Western Section of 
the Institution of Electrical Engineers, members of the Society were 
enabled to hear a lecture by Prof. Marchant on "Recent Develop- 
menta in Wireless Telegraphy." 

On April 9th a very successful whist drive and dance was held at 
the headquarters, nearly 100 members and friends being present. 


Chief Technical Assistants’ Association. —The annual dinner of 
the Association was held on April 16th. Mr. J. В. J. Bowden, 
A.M.Inst.C.E, presiding. A number of visitors attended. and the 
opportunity was taken to present to Mr. and Mrs. J. H. Parker (a 
former chairman of the C.T.A.A. and Past-President of the 
E. P. E. A.), a handsome solid silver tea and coffee service as а token 
of esteem and appreciation from the C.T.A.A. for their devoted 
efforts in the interests of the technical ataffs. The musical enter- 
tainment was of a high order, and provided again by Mr. W. E. 
Bradshaw, of Islington, ably supported by Messrs. Ricketts and 
Young; a most enjoyable evening was spent. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. 


Mr. E. GUTHRIE Bowers, electrical engineer to Messrs. 
Bruntons, of Musselburgh, is to sail to-day, April 29th, to take up 
the appointment of assistant mechanical and electrical superin- 
tendent to the Bombay Port Trust. 

Messrs. E. J. P. BENN and FRANK ELLIOTT, representing 
the Industrial League and Council, have left for the United States 
to convey fraternal greetings to similar organisations on that side 
of the Atlantic, and to study in the big industrial centres the 
problem of re-adjustment of wages, in view of falling prices, and 
steps for the re-establishment of overseas trade, 

Mr. F. FRESHWATER, who has retired from the position of 
manager of the Teesside Tramways, Stockton-on-Tees, upon the 
municipalisation of the system, has bzen presented by the staff 
with a gold-mounted walking stick and a wallet of notes, together 
with a gold brooch for Mra. Freshwater. 

Mr. C. E. ALLsoPP, of the Bradford Corporation Electricity 
Department, was elected, last week, as president of the Bradford 
Engineering Society. 
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Mn. J. G. RICHARDSON, telegraph superintendent, Edinburgh, 
was the recipient of an illuminated address and a Georgian silver 
tea service from the Edinburgh Telegraph Department, at a oon- 
versazione on Saturday evening, on the occasion of his retirement. 

Limerick Corporation has appointed Mr. F. FLYNN aoting 
electrical engineer, with Mz. GRUND as assistant. 

Mr, CAMPBELL, who is retiring from the position of borough 
engineer at Huddersfield, after 23 years’ service in that capacity, t» 
take up private practice. was presented last week by Mr. Jagger, 
deputy engineer, with an electric reading lamp, from the office 
staff, and a dispatch case from the workmen of the Highways and 
Tramways Permanent-Way Departments. 

Mr. H. J. SKINNER, assistant distributing engineer in the 
ыу Borough Council electricity department, has resigned his 
position. 

PRor. EINSTEIN has accepted an invitation from King's College, 
London, to lecture at the College in May. 

Мв. A. B. CARTLAND, of 3, Creechurch Lane, Leadenhall Street, 
London, E.C.3, has been appointed sole representative for London 
and South Counties for Messrs. Wm. Whittaker (Burnley), Ltd., 
boiler furnace manufacturers, and Messrs. The "Premier" Appli- 
ances Co., Ltd., boiler expansion joints. 

We understand that Mr. J. H. WILD. M. I. E. E., for many years 
with the Lancasbire Dynamo and Motor Co., Ltd., of Trafford 
Park, and since 1916 assistant superintendent of electrical manu- 
factures to Vickers, Ltd., has left the latter firm, and joined the 
board of Nathan & Allen, Ltd., of Westminster. Мв. E. Р. 
LucKING, who has beeu closely associated with the firm of 


Nathan & Allen for seven years, has also joined the board of the 
new company. 


Obituary —Мв. Јонх AiTOHIsON.— The death took place on 
April 17th, at Chalmer's Hospital, Edinburgh, of Mr. John Aitchison, 
who, from the time the installation was put down, had held the 
position of electrician at Floors Castle, Kelso. 


Will.—The late Мв. C. A. BARRETT (of the Hoffmann Manu- 
facturing Co., Ltd., Chelmsford), left £413,106 net personalty. 


. NEW COMPANIES REGISTERED. 


Olivers, Electro:Platers, Ltd. (174,314).—Private com- 
pany. Registered April 20th. Capital, £2,000 in 41 shares. To carry on the 
business of electrical and mechanical engineers, electricians, engineers, and 
contractors, Manufacturers of electric apparatus, clectro platers, clectrotypers 
and stereotypers, polishers, electro depositors, enamellers and lacquerers, metal 
refiners, motor car, boat, omnibus, van, and carriage proprictors, &c., and 
to adopt an agreement with H. D. Oliver. The first directors are: H. D. 
Oliver (managing director), 42, South Market. Road, Great Yarmouth; G. 
Richardson, DBraehead, Bonhill, Dumbartonshire; G. E. Wolsey, Westwood, 
Southtown, Great Yarmouth; S. R. Woodger, Gable End, Marine Parade, 
Great Yarmouth; H. Williment, 31, Regent Street, Great. Yarmouth. Secre- 


tary: II. Williment. Registered office: 42, South Market. Road, Great. Yar- 
mouth. 


J. H. Humphrey, Ltd. (11,211). Private company. Re- 
gistered April 18th, Capital, £1,000 in £l shares. To adopt an agreement 
with J. H. Humphrey, of 5, High Fold. Lane, Utley, Keighley. for the 
acquisition of the business of an electrical engineer carried оп by him. ‘The 
permanent directors are: F. J. Cowie, 62, Duckworth Terrace, Bradford, 
engineer; J. H. Humphrey, 5, High Fold Lane, Utley, Keighley, electrical 
engineer; S. Barraclough, 22, Duckworth Terrace, Bradford, engineer. Qualif- 
cation: 50 shares. Secretary: W. G. Hunt. Registered office: Downham 
Street, Bradford. 

Bromtord, Ltd. (174,255).— Registered April 16th. Capi- 
tal, £500,000 in £l shares (200,000. preference). To carry on the business of 
manufacturers Of and dealers in metal tubes, conduit tubes, and other kinds 
of fittings for electric wiring, and all apparatus, articles, and accessories used 
in connection With the erection and fitting up of electrical installations, metal 
rollers, wire drawers, steel makers, ironmasters, electrical, mechanical, hydrau- 
lic and general enjineers, бо. The minimum subscription upon which the 
directors may proceed to allotment is 0.000 shares. The first directors are: 
J. H. Aston, Beaudesert Park, Henley-in-Vrden; J. Baker, The Grange, South 
Road, Smethwick, near Birmingham; G. Beesley, The Pump House, Barnt 
Green, Birmingham; J Rollason, Hampton Manor, Hampton-in-Arden. Quali- 
fication: £500. Remuneration of chairman: £400 per annum; of other directors 
(except managing director): €200 per annum. Solicitors: Pinsent & Co., 6, 
Bennetts Hill, Birmingham. No notice of situation of registered. office was 
filed at time of incorporation. 


John Collier & Co, (Electrical Engineers), Ltd. (174,260). 
— Private company. Registered April 16th. Capital, £20,000 in 41 shares 
(12,000 “А” and 8.000 '' В”) To take over the business of an electrical 
engineer carried оп by J. Collier at 29, King Street West, Manchester, The 
first directors are: J. Collier, Pullwske, Ambleside (permanent); J. Ratcliffe, 
72, High Lane, Chorlton-cum-lHlards, Manchester; W. T. Reynolds, 26, 
Deluunays Road, Higher Crumpsall, Manchester, Qualification: 1.000 shares. 
Registered. office: 29, Ring Street West, Manchester, 


Nathan & Allen, Ltd. (174.3 13).— Private company. Re- 
gistered April 21st. Capital, £10,000 in £1 shores. To take over the practice 
of Nathan & Allen, electrical engineers, of 25, Victoria Street, S. W. Ahe first 
directors are: F. Be Nathan, 14, Charleville Mansions, W.I4; J. H. Wild, 
Nantwych, St. Botolphs Road, Worthing; F. S. Allen, 20, Grey Coat. Gardens, 
Westminster; E. P. Lucking, 15. Chatsworth Gardens, Acton, W.. 3. Qualifica- 
tion: 150 shares. Registered office: 26, Victoria Street, S.W. I. 


Woodaloid, Ltd, (174,326).—Private company. Regis- 
tered April 20th. Capital, £1,000 in 900 participating preferred. shares of 
£l each, and 2.000 deferred shares of 1s. each. To carry on the business of 
mechanical or. electrical engineers, pattern makers, founders, workers in wood 
and wood substitutes, hardware manufacturers, Ke. The first. directors are: 
A. B. Shaw, 252, South Norwood Hill, Х.К О 25; S. J. Rouse, 2, Tanfi ld. Court, 
Temple, Е.С: M. R. Gaf. 7. Rustam Road, Wandsworth Common, S. W. 
Registered office: 2, Tanfield Court, Temple, E. C. 


Indurit Products Co., Ltd. (11,695).—Private company. 
Registered in Edinburzh: Apol porh, Capital, £1.00 in £1 shares. lo carry 
on the business of manufacturers of tt Indurit " and other electrical, insulating, 
and moulding materials. Fhe first directors are: W. Hunter, фа, St. Andrew 
Square, Edinburgh, technical consultant; R. Howden, 50. Leamington Terrace, 
Edinburgh, gentleman; J. H. Fairgrieve, Cherry Cottage, Uddingston, analy- 
tical chemist: W. Grant. Broomknowe, Mossend, engineer; D. W. Соме, 
1, Park Place, Trinity, Leith, gentleman. Qualification: 50 shares. Secre- 
ary: H. Howden. Registered office: 4a, St. Andrew Square, Edinburgh. 


Particulars of the Electrolytic Zinc Co. of Australasia, 


Ltd., have been filed pursuant to Section 274 of the Com- 
panies (Consolidation) Act, 1908. The capital is 43.000.000 in #1 shares 
(1,500,000 8 per cent. cumulative preference and 1,500,000 ordinary). A private 
company was incorporated in Victoria, Australia, оп June 2nd, 1916, as the 
" Electrolytic Zine Co. of Australia Proprietary, Ltd., to quarry, crush, 
smelt, calcine, refine, dress and amalgamate, manipulate electrolytically or 
otherwise, and prepare for market, ores, metals, fluxes, tailings, concentrates, 
slimes, mineral substances, and other products of mines in Australia or else— 
where. It was resolved on September 6th, 1920, that the word ‘ proprietary“ 
be omitted from the title, and that the company be converted into à public 
company. The British address is at Pinners Hall, Austin Friars, E.C., where 
A. J. Smith is authorised to accept services of process and notices. The 
directors are: Hon. W. L. Baillieu, T. B. Birkbeck, M. Cohen, A. J. F. de 
Bavay, C. Fraser, W. M. Hyndman, B. Kelly, G. C. Klug, Н. A. Sheppard, 
Hon. G. Swinburne, J. L. Wharton, and W. S. Robinson, all of Melbourne; 
С. W. W. MacKinnon, 24, Evelyn Gardens, S.W.7; F. A. Govett, Holiday 
House, Sunningdale, near Ascot; and G. G. Hay (as alternate to F. A. 
Govett), 18, Stonebridge Park, Willesden, N.W. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Sun Electrical Co., Ltd.—Satisfaction to the extent of 


£275 on April llth, 1921, of debenture stock dated March 31st, 1911, securing 
47,000. 


Lancashire Ordnance Accessories Co., Ltd.—Particulars 
of £50,000 debentures authorised July 16th, 1920, whole amount issued (regis- 
tered April 14th, 1921. pursuant to Order of Court). Property charged: 


Company's undertaking and property, present and future, except uncalled 
capital. 


Quead, Ltd.—Satisfaction to the extent of £2,000 on 
March 3lst, 1921, of debentures dated November 29th, 1920, securing £5,000. 


Uxbridge & District Electric Supply Co., Ltd.—Mortgage 
dated April 5th, 1921, to secure £1,000, charged on certain land and premises 


in Hillingdon West, Middlesex. Holder: E. J. Garner, 118, High Street, 
Uxbridge. | 


Cammell Laird & Со., Ltd.—Convevance dated March 
3151, 1921 (supplemental to trust deeds dated March 22nd, 1905, and July 9th, 
1901, to secure 4500, 000 41 per cent. debenture stock and £1,000,000 5 ре 
cent, debenture stock). Charged on certain land and premises at Penistone, 
Yorks, Trustees: Rt. Hon. Lord Stuart of Wortley, 7, Cheyne Walk, 
Chelsea, S. W., and A. Tongue, 13, St. Ann Street, Manchester. Also con- 
veyance dated March 30th, 1921 (supplemental to trust deed dated January 
lst, 1914, securing £500,000 5 per cent. first mortgage debenture stock), 
charged on above-mentioned properties. Trustees: Law Debenture Corporation, 
Ltd., 24, Old Broad Street, Ф 


London Electric Wire Co. & Smiths, Ltd. (101,353) .—Re- 
turn dated March 25th, 1921. Capital, £1,250,000 in 750,000 ordinary and 
500.000 preference shires of £l cach, 644,070 ordinary and 400.000 preference 
shares taken up, £39,030 paid, £694,035 considered as paid. Mortgages and 
charges: Nil. с 

Northampton Electric Light & Power Со., Ltd. (28,610). 
—Return dated March 9th, IRI. Capital, £250,000 in lu 4,“ 212,00] “B” 
ordinary, and 37,380 °° B " preference shares of £1 each, all issued and tully 
paid-up in cash. Mortgages and charges: £71,625. 


CITY NOTES. 


The annual general meeting of this com- 
Urban Electric pany was held on April 20th at Winchester 
Supply Co., Ltd, House, Old Broad Street, Mr. P. D. Tuckett 

presiding. dn proposing the adoption of 
the report, the chairman said that the results for the past 
year, although they showed a substantial improvement over 
those of the previous 12 months, were still far from betug 
satisfactory. Ibhey had now a connected load 70 per cent. 
larger than in 1914, and nearly 90 per cent. larger than in 
1913, when they were paying the preference dividend with 
every prospect of an ordinary dividend in the near future; 
yet, instead of deriving a more than equivalent increase of 
profit from that increased load, they were to-day, after making 
the increased depreciation provision which the enhanced cost 
of renewals now called for, actually deprived of any return on 
their share capital. Before the war the total working costs were 
about £50,000. Last year they exceeded £230,000, an increase 
over 1919 of £60,000, of which the increased price of coal and 
the increased rate of wage accounted for nearly 450, 00. 
Until contidence was restored, and a commercial equilibrium 
established between costs and revenue, there could be no 
active development, and certainly no prospect of a cheap or 
abundant supply, so far as their small isolated undertakings 
were concerned. If with current costs and rates of charge 
they were denied the right to earn an adequate return on 
their pre-war capital, how was it possible for them to extend 
the business by the expenditure of further capital on plant 
and mains costing nearly three times as much and with capital 
costing nearly twice as much? Even if the expenditure 
would enable them to secure some reduction of their generat- 
ing costs, the capital charges would render it prohibitive. 
Thus, at a time when there was every prospect of an increasing 
demand for electricity, they had no alternative but to reverse 
their progressive policy so as to avoid at all costs any develop- 
ment involving capital expenditure. Their customers were 
bound to suffer, but until costs fell or the Government faced 
the facts and provided an appropriate remedy, the difficulty 
would remain. However much consumers might want 8 
supply, and however anxious they might be to give it them. 
it was commercially impracticable for them to face the cost 
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At present they were compelled to charge some consumers 
more than they should, because they were prevented from 
charging others as much as they should, for there was this 
very marked and important difference between maximum 
rates now and before the war. Then they were maximum 
rates in fact, with a sufficient margin over the rates actually 
charged. To- day they were in practice minimum rates with 
less than no margin. He believed the whole system of control 
by maximum rates was wrong. Either they were high 
enough to be inoperative as before the war, or by their 
inadequacy as at present they ran counter to every economic 
Taw and so destroyed the very basis on which the development 
of {һе business. depended. Small undertakings like theirs had 
suffered much more severely than the larger ones. lle would 
explain the main differences affecting them, and he could 
do so the more readily because he was a director of the City 
of London Electric Lighting Co., which was one of the most 
successful of the larger undertakings. Apart from summer- 
time and early shop closing, which had generally deprived the 
smaller undertakings of a disproportionately large proportion 
of their comparatively small revenue, thereby raising both 
their capital and working costs per unit, they had been hit 
twice as hard as the larger undertakings by the increased 
price of coal and the increased rates of wage, without having 
heen able to compensate themselves by making percentage 
increases in their rates of charge to the same extent that the 
larger undertakings had been able to do; and in this connec- 
tion they must bear in mind that coal, wages, and salaries 
represent over 80 per cent. of their working costs. A large 
undertaking, using large turbine generating sets, consumed 
some 2 to 3 lb. of "coal per unit, whereas this company, with 
their small reciprocating sets, could not expect to consume 
much less than 5 lb. or 6 lb. per unit. The increased price 
of coal hit them, therefore, twice as hard as it hit the others. 
Then, as to wages. Before the war in their small country 
towns the class of labour and supervision they employed was 
very different to that employed in the great cities and large 
industrial centres. "The nature of their business compelled 
them to run their stations cheaply, and as a rule their men 
under the easier and pleasanter conditions were content to 
work longer hours at a considerably lower wage. But now 
that wages and working hours were regulated by Joint In- 
dustrial Councils on a more or less uniform standard through- 
out the country, it had had the effect of increasing wage rates 
altogether disproportionately, besides compelling them in some 
cases to employ an additional shift. To take a hypothetical 
example, where the City Co. were paying £2 before the war, 
the Urban Co. were paying little more than £1 for a cor- 
responding service, so that, although thev might now be 
paying £5 against the Urban £3 10s., their wages bill was 
increased 150 per cent. where this company’s was increased 
250 per cent. With regard to the question of compensating 
price. before the war the average lighting rate of the City 
Co. was little more than 3d. per unit. whilst they were gener- 
ally charging from 5d. to 6d.. but whereas the City Co. had 
been able to follow their rising costs by corresponding in- 
creases of price, until they were now charging 84. per unit. 
thanks to their 8d. maximum rate having afforded them an 
ample margin, the Urban Co., whose costs were altogether 
disproportionately increased, had onlv recently been allowed 
to charge up to 10d. per unit in half their undertakings and 
up to 1s. per unit in the remainder, their original maximum 
rates of 7d. and 8d. having afforded them no similar adequate 
margin within which to adjust their prices. In other words, 
the City Co., with doubled costs, had been free to more than 
double its price, whereas this company with trebled costs had 
heen condemned to starve for three vears and could now 
barely double theirs. He was not saying that 10d. and Is. 
might not appear fairly high rates compared with those 
charged by large undertakings or those to which recently they 
had been restricted, but: they were not high in relation to the 
eosts which had been imposed on the company. nor would 
they appear high if they had been allowed gradually to 
advance them contemporaneously with their rising costs. 
Turning to the Electricity (Supply) (No. 2) Bill. the speaker 
sa id:: What fate awaits it I am unable to say, but it is 
certainly ill- calculated to restore confidence to a sorelv tried 
industry, and I shall be much surprised if it does not meet 
with strenuous opposition. Should its controversial provisions 
lead to its rejection or withdrawal. I do not know what steps 
may he taken to ensure the grant of the enlarged powers 
in regard to prices which the welfare of the industry makes 
it so vital for the Ministry of Transport to possess. but until 
their powers are enlarged T see little prospect of our obtaining 
further relief so far as maximum rates are concerned. In 
these times we must no doubt all expect to suffer, but T see 
no justification whatever for subjecting our small undertakings 
to the impossible conditions under which we are compelled to 
work them and at the game time arbitrarily denving us the 
right to meet those conditions, so far as it might be possible 
for us to do so, in the same way that every untramelled 
industrv has been free to do, and has been obliged to do. . . 

It would he well for you not to lose sicht of the fact that the 
capital value of our plant has largely increased, that the 
underlying basis of the business is essentially «table, and that 
we consequently only require fair trading conditions to enable 
us to earn а reasonable return." Proceeding te refer to 
the accounts, Mr. Tuckett said that in the net profit 
and loss account there was a substantial increase in 


the interest charges, due to the increased capital expendi- 
ture which they had been forced to incur during the past two 
years in making good the war-time arrears, whilst their in- 
creased earnings had involved them in an additional income 
tax charge of 46,500, leaving them with a net balance of 
425.840, as compared With 47.606 a year ago. He 
was afraid the shareholders would feel some disa ppoint- 
ment at the directors’ inability to recommend the resumption 
of a preference dividend, but, despite the substantial improve- 
ment shown, the company’s financial position rendered it 
impossible for them to deplete their cash resources at the 
present time. Owing to their Inability to adjust their rates 
of charge to their constantly rising costs, he estimated that 
they had been deprived during the past few years of something 
not far short of £150,000, which would have been available 
for the payment of dividends and for meeting their other 
current financial needs. As it was, all their available resources 
had been absorbed in providing the additional working capital 
which their higher working costs now entailed or were re- 
quired to meet such current capital expenditure as their 
statutory obligations inevitably compelled them to incur. Re- 
garding the future, the outlook for the current year was by 
no means assured. They were doing all they could to reduce 
their working costs, but with over 80 per cent. of the total 
represented by coal, wages, and salaries, over which they had 
4 very limited control, it was not easy to ellect any large 
reduction independently of the general reduction which they 
all hoped to see before long. Ihe only other means ot im- 
proving the position was by increasing the revenue. They 
could not do that by active development involving capital 
expenditure, and, except in one case which was now pending, 
they were of opinion that it would be inopportune and futile 
to press for a further increase in their selling rates until they 
knew the fate of the Bill now before Parliament under which 
the Ministry of Transport was seeking enlarged powers. 
Mr. E. Charrington seconded the motion, and the report 
was adopted. 
Mr. J. Taylor, presiding at the annual 
Automatic meeting, held at Liverpool on April 19th, 
Telephone said that the profit for the year was £15,369, 
Manulacturing plus £9,341 brought forward. Depreciation, 
Co., Ltd. preference dividend, and other outgoings 
having been paid, there remained a balance 
of 46.861 to be carried forward. It was not possible to pay a 
dividend on the ordinary shares. With regard to the agree- 
ment made in March, 1920, with the International Automatic 
Telephone Co. for the promotion of sales of the Strowger 
automatic telephone in colonial and foreign territories, this 
alliance was undoubtedly proving successful, and would be 
justified. The directors’ efforts had been chiefly concentrated 
on the arrangement necessary to cope with a larger volume 
of business, and this had involved the expenditure of a large 
amount of money, which had not shown any immediate profit- 
earning result. The first fruits were, however, manifesting 
themselves in valuable orders received from Japan, India, 
South America, and elsewhere, and many large telephone ad- 
ministrations had finally decided that for economic reasons 
the advantage of automatic over manual telephones was already 
beyond dispute. This company had found it necessary to very 
largely increase its engineering and manufacturing capacity. 
As the expense involved was for development purposes, which 
should favourably reflect on future business, they had decided 
to charge only two-thirds to the 1920 account, the balance 
being charged to a development account. During 1920 they 
had to do a considerable amount of reorganisation and con- 
struction work, which had temporarily militated against their 
earning capacity, but such work was necessary, and the direc- 
tors had every confidence in the results provided the work- 
people did not prejudice by adherence to a policy of limited 
output the company’s ability to meet foreign competition, and 
provided also that general international business was of a 
normal character. A hopeful feature was the company's 
railway signalling department, because when released from 
Government control tbe railways of the country would neces- 
sarily have to spend money in improvements, and from the 
opinions expressed һу railway engineers on the different de- 
vices introduced by the company it would appear that a fair 
share of the business should be secured. Finally, the speaker 
expressed the belief that the results of 1920 were better in 
fact than would appear from the balance sheet; time. would 
prove this to be so. 
Mr. D. Sinclair, managing director, seconded the adoption 
of the report, and 1t was carried. 


Mr. J. Annan Bryce (chairman) presided 


Metropolitan: on April 20th over the twenty-first annual 
Vickers general meeting of the company. The 
Electrical chairman. in moving the adoption of the 

Co., Ltd. report, first commented on the accounts, 


| and pointed out that the capital now stood 
at £2.395.0M, viz.. £1.135.650 ordinary shares, £1,234,370 pre- 
ference shares, and £25,000 deferred shares. The prior lien 
debentures continued to diminish in amount with increased 

rapiditv, owing to the operation of the sinking fund, and last 
vear #10, 900 was extinguished. "'' Sundry creditors and credit 
balances ” showed the large increase of nearly 4£1.900,000. 
This item included reserve for income tax, corporation tax, 
and excess profits tax, but the increase was ‘mainly caused by 
{' е large amounts due to suppliers of material owing to the 
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great increase in the turnover. The general reserve account 
had been increased by the appropriation of £100,000. The 
balance carried forward was increased by nearly £5,000. On 


the credit side of the balance sheet no alteration had been 


made under the heading patents, goodwill, &c.’’ “ Works, 
machinery, &e.," had risen by, roughly, £100,000, owing 
mainly to additions to buildings, machinery, and plant., de- 
preclation amounting to 468.000, and a large expenditure on 
maintenance, having been written off as usual. Stock and 
materials on hand showed the large increase of £1,140,000, 
caused by the greater volume of business. Special care had 
been taken to value on a conservative basis, and every effort 
Was made to keep purchases of material as low as possible. 
“ Sundry debtors and debit balances " also showed the large 
Increase of over £500,000 due to the same cause, much greater 
volume of business. Cash in hand and at bankers ” stood 
ab about £60,000 less than last year. ‘ Sundry investments“ 
were £373,000 less than last vear, due to the realisation of 
short-term securities, the proceeds of which had been applied 
to meet the needs of the greater volume of business. Coming 
to the profit and loss account, the gross profit was £81,555, 
and the net profit 483.231 larger than in 1919. Considering 
the interruption of business caused by the railway strike and 
the moulders' strike at the end of 1919, which greatly affected 
the results of 1920, and were indeed even still to some extent 
allecting the operations of the current vear, they would con- 
sider it satisfactory that they were able to appropriate £100,000 
to reserve, £35,000 to special depreciation, increase the carry 
over, and raise the dividend on the ordinary shares from 8 to 
124 per cent. The orders received during 1920 were in value 
about 80 per cent. greater than those received in 1919, while 
fhe orders completed were in value about 50 per cent. greater. 
The tonnage of orders completed represented an increase of 
about 30 per cent.. a remarkable improvement, in view of the 
fact that electrical machinery was always becoming ег 
in weight owing to the increase of eflicieney in the material 
used in its construction. The increase of tonnage completed, 
moreover, reflected very great credit on the efticieney of the 
organisation. Last vear he said that there were signs of the 
recognition by employers of the need for more human sym- 
pathy with their workers. He believed the feeling of sym- 
pathy was growing every day. It was recognised by every 
sensible man that the worker should be helped to maintain 
in part at least the improved standard of living which he en- 
joved during the war, and that meant a widening of the 
pre-war margin between wages and cost of living. When the 
working day was shortened it was alleged that output would 
be maintained or increased. So far from that being the result, 
even the output per man per hour was less, with the result 
of an immense reduction of output and merease of cost. Tf 
the coal question was not settled at once industry would be 
unable to carry longer the burden of taxation under which it 
was staggering, a burden so heavy that many great concerns 
were forced to borrow to pav their taxes; a fact known to 
everv banker. though the Treasury denied it. The excess 
profits duty had, indeed, made а belated departure. but its 
extinction would give no relief where no excess profits were 
being earned. Industry demanded another financial relief—-a 
reduction of the bank rate. There was a further difficulty, 
the competitton of other countries- -America, Belgium, Ger- 
many. and France. In none of these countries was the 
reduction of output ner man a feature as it was with them. 
Tn America the production per man in almost all the great 
industries was about three times as great as with this 
countrv, and so, though the workman had high wages, and 
л possibly higher standard of life, the cost of production was 
lower. The present coal crisis was caused by America under- 
selling us in every Continental country, jn spite of the handi- 
caps of а much longer haul fo the nort of shipment. In Ger- 
many unskilled labour got from 14s. to 178. ner week, skilled 
labour got from 358. to 428. per week. an? with a ten-hour 
dav. The German exporter was favoured Ov a verv low ex- 
change, and so in almost every article for which he had not to 
import the raw material he could undersel! them by 50 per 
cent. and make profits up to 50 per cent. A few months ago 
an English concern had te place a large order fer construc- 
tional steel. The lowest British tender was ane million pounds. 
A German firm of renute tendered at 550.000 and got the 
order. Iere in England. as Jong as the recent legislation 
imposing a 50 per cent. reparation dut is in force. there will 
he little imported from Germany. but the competition from it 
would have to be met evervwhere excent in France, the only 
other country which had imposed similar legislation. In 
Belgium and France also exports were favoured bv a low 
exchange, and their labour, есето in Belgium, was work- 
ine much harder than ours. Unless, therefore. Britain could 
reduce its costs bv an ine reno in outout and greater efficiency 
and eeoneme in every direction, the outlook for its exports, 
en which hitherto the prosperity of the country had principally 
depended, was dark. Fsnectally dark war tt sa lona as the 
Continental eoruntries пэле imnnoverishlied. Tf thev kent 
poor they could pat buy from Great Britain. Peferring to the 
workers. the chairman said the number of male workers had 
increased from 4.013 ta 6 504. and «amen from 778 fo 885. 
In the rire vears since 1919 the ^verage weekly eornings of 
men had inerecced from £1 78. AA ta £53 15a, 10d . nnd of 
women from 128. Ad. ta £9 бе, Id.. these figures includine 
hova, girls. and night shifts. Tn the same period the nav of 
apprentices had been about trebled. The number of staff was 


about 2,300, consisting of about 1,550 men and 750 women. 
Of the latter, many were engaged in work of a highly technical 
character. A central canteen was opened in January; it 
seated 2,000 men, and 1,750 had already arranged to purchase 
their meals at it. A canteen seating 1,900 for the use of the 
stall would be opened in a few weeks. Three new depart 
ments had been started with the view of increasing efficiency 
and promoting economy. They were called respectively: Pro 
duction, process, and inspection departments, and the increased 
efliciency attatned had already amply justified their creation. 
The new research building was already partly occupied, and 
the rest would soon be ready for occupation. ‘The department 
was doing most valuable work, not only in testing but in 
scientific investigation for the purposes of the company and 
allied concerns. The education department continued to 
expand. At the end of 1920 it had under training some 1,450 
boys and men, of whom 100 were college apprentices of the 
university graduate type, 100 school apprentices from public 
and secondary schools, and 800 trade upprentices. A benevo- 
lent fund to relieve cases of hardship arising through illness. 
accident, or other causes of distress among the workpeople 
had recently been established, and its members already num- 
bered 2,115. The fund would be maintained by an annual 
subscription from the company, contributions from inembers, 
&c. The eompany had lately taken over the manageinent of 
the electrical department at Messrs. Vickers’ works at Shef- 
field. This arrangement avoided the necessity of the provision 
of further buildings and equipment at Manchester, and would 
in other ways prove of advantage to the company, especially 
by creating a close co-operation in the manufacture and sale 
of the products. 

Sir F. H. Barker (vice-chairman) seconded the motion. 

Mr. Birks asked if the board contemplated renewing the 
option to the shareholders to convert their preference suares 
to ordinary shares. ‘The nuinber which had been so converted 
was rather disappointing, and he thought the operation had 
been checked by the low price of the shares in the market. 

The chairman said the reopening of the question of conver- 
sion woüld want consideration, as it would require an altera- 
tion of the articles of association. 

The motion was carried. 


Mr. D. Sinclair presided at the meeting 


International held at Liverpool on the 10th inst. He 
Automatic said that this was a company holding shares 
Telephone in the Automatic Telephone Manufacturing 

Co., Ltd. 


Co., and was formed as a means of streng- 
thening the whole position. A large num- 
ber of questions, many of thein of an international character, 
had to be considered, and Mr. Adams and the president of 
the company, and Mr. Mellinger, a director, were now on 
the Continent negotiating and arranging matters in the in- 
terests of the company, for it was necessary to be in touch 
with telephone interests in almost all parts of the world. ` The 
company had secured and handed over to the Automatic Tele. 
phone Manufacturing Co. orders for larger exchanges in South 
America, Japan, India, and other countries, including an 
order from Mesopotamia for about £28,000 of equipment. 
When a country like Mesopotamia could do that it could readily 
be understood that when the forward countries really took up 
automatics the field was very large indeed. He expressed 
the regret of the directors that it had not been possible to 
pay a dividend for 1920, but it was hoped that the work done 
and the large amount of money put into the business would 
in the relatively near future earn profits, which would com- 
pensate those who had done the work as well as the share- 
holders. 

A shareholder wanted to know if orders could not be obtained 
from nearer home than the East. 

In reply, Mr. Sinclair said that the British Post Office had 
not come up to the seratch to the extent that had been 
expected, but grumbling did not help, and things were now 
looking better than they did. 

The net revenue for 1920 was 296.175, 
North compared with 462.381 for 1919. Adding 

Metropolitan the interest and dividends received and the 

Electric Power balance brought forward, the total 1s 

Supply Co. £108,395. The following are deducted: 
Mortgage. loan, and debenture interest. 

£18,700; debenture reserve fund, £2,000: contribution to re- 
serve account, £16,011. Out of the balance of £606,683, a 
dividend on the 6 per cent. cumulative preference shares 18 
paid requiring £35,999, and a dividend of 71 per cent. per 
annum on the ordinary shares absorbs 426.251, leaving 44.4 
to carry forward. The total units sold during the year repre- 
sented an increase of approximately 18 ner cent., compared 
with 1919. As from December 24th, 1920, a supply of elec- 
tricitv in bulk has been given to the Harrow Flectrie Tight 
and Power Co., T td... A bulk supply agreement has been соп: 
cluded with the Welwyn Garden City. Ltd.. for distribution 
in the Welwyn Garden Estate. Negotiations have been pro- 
ceeding with the Metropolitan Electric Tramwavs, Ltd.. and 
the Middlesex County Council for an increase of the rates of 
supply to the 56 route miles of tramwavs and light railways 
operated bv the Tramway Co., and a satisfactory arrangement 
has now been made. The company has obtained judgment in 
an action against the metropolitan borough of Stoke Newington 
under the Courts (Emergency Powers) Acta for an annulment 
of the pre-war supplv contracts with the Council. Negotia- 
tions ^re now proceeding with the Council for a continuation 
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of the supply upon improved terms to the company. The 
North Metropolitan Electrical Power Distribution Co., Ltd., 
in which the compuny 1з interested, has made satisfactory 
progress, and is paying ап ordinary dividend at the rate of 
4 per cent. for 1920. The increased rates authorised by the 
Ministry of Transport for supply for private purposes were in- 
troduced as from the commencement of the midsummer quar- 
ter, 1920. Additional generating plant bas been installed at the 
Brimsdown power station, and will be ready for use within 
the next few months. Extensive alterations and improvements 
are in progress at this station for the-installation of further 
generating plant, with the consent of the Electricity Commis- 
sioners. The consent of the Minister of Transport under the 
Public Utility Companies (Capital Issues) Act, 1920, has been 
obtained to the increase of the borrowing powers of the com- 
pany by the creation and issue of mortgage debentures or 
debenture stock or the raising of loans to an extent not ex- 
CHE one-balf the amount of the share capital issued and 
paid up. 

Meeting held April 27th. 

The report for the financial year to 
August 3lst, 1920, of Commentry-Four- 
chambault et Decazeville shows a net profit 
balance of 5,162,661 fr., or 87,220 fr. above 
that of the preceding year. This result has been achieved 
after liquidating 3,208,555 fr. of new works, against 2,070,442 
fr. in the year preceding. A dividend of 100 fr. per capital 
share and 75 fr. per share de jouissance is proposed. 

The Compagnie Continentale pour la Fabrication des Comp- 
teurs à Gaz et autres Appareils is about to issue 10,000 500- 
franc bonds, at the price of 495 fr., yielding 7 per cent. 
interest, free of tax, present and future, and repayable in 90 
years from February 15th, 1922. 

The Société d'Electrochimie et d'Electrométallurgie is issu- 
ing bonds to the value of 15,000,000 fr. The bonds are of 
500 fr. nominal, bearing 6.5 fr. interest, free of tax, present 
and future, and are issued at 490 fr. They are repayable in 
25 years from 1996, either by drawings or purchase on the 
market. 

An issue of 94.000 500-frane bonds is being made by the 
'Société Electro-Cable, 90.000 of which are allotted to M. Henry 
Debauge, and 3,400 to Debauge et Cie, as payment for their 
assets. : 

The board of the Tramwavs Electriques de la Rive gauche 
de Paris has decided tb make payment of the balance of the 
dividends for the years 1918 and 1919 at the rate of 2,725 fr. 
net to nominative shares, and 2.06 fr. to shares to bearer, 
against return of coupons. 

The report of the Compagnie des grands Travaux de Mar- 
seilles shows a profit of 1,454,105 fr., after providing for various 
sinking funds, allowing of the distribution of a 50 fr. dividend. 
New and interesting outlets had been opened for electric 
enterprise in the liberated territory and in Spain, Cilicia. 
and Argentina. Older undertakings or those under construc- 
tion were proceeding normally, notwithstanding the financial 
difficulties of the moment. 


The Società Tramvie Elettriche Bresciene 
has increased its capital to 19,000,000 lire. 
in order to complete the conversion to 
electric working of the tramways of Bres 
ciana, formerly belonging to the Società Elettrica Bresciana. 

The following Italian electric companies have augmented 

their capital : The Società Idroelettrica del Fasanella, to 500,000 
lire; the Società Romana di Elettricità, from 6.000.000 to 
30,000,000 lire; the Società Elettrica ed Elettrochimica del 
Caffaro, from 8.000,000 to 12,000.000 lire: the Società Anonima 
Guarnieré, of Milan, from 500.000 to 9,000,000 lire: the Società 
Elettrica Interprovinciale di Verona, from 3.000.000 to 
15,000,000 lire: and the Società Adriatica di Elettricità from 
60.000,000 to 100.000,000 lire. 
. The Società Idrolettrica Ligure, of Spezia. as a result of 
its last working. has decided to write down its capital from 
„шо to 7,455,000 lire, and to raise its capital to 25,000,000 
Ire. : 
With a capital of 1.000.000 lire has been launched in Rome 
the Società Italiana Rappresentanze Elettriche (S.I.R.E.) for 
the representation and trading in electric lamps, heating and 
lighting apparatus, and other electrotechnical articles. 

The Società Idroelettrica Piemontese T,ombarda Ernesto 
Breda, with a capital of 60,000,000 lire, has been established 
at Milan, for the generating and utilising of water power in 
general, and especiallv for the working of the plant on the 
Ps constructed during the war by the Società Italiana Е: 

reda. 

The Società Italiana di Elettrochimica. after setting aside 
60.000 lire to the sinking fund, 1.155.000 lire to the share- 
holders at the rate of 7.70 lire per share, and carrying over 
5.187 lire, has decided to increase the company's capital to 
21.000.000 lire. 

The Società Tdroelettrica del'Ossola. of Milan. has closed 
its 1030 account with a net profit of 60.116 lire, the assets of 
the company being valued at 795.459 lire. 


French 
Companies. 


Italian 
Companies. 


Stock Exchange Notices.—The Committee has specially 


allowed dealings in the following:— : 
Electrolytic Zine Co. of Australia.—1,100,000 cumulative 


Participating preference shares of £1 each (10s. paid). 


Indian Electric Supply & Traction Co., Ltd.—The surplus 
on working in Cawnpore during the year 1920 was £34,970 
(against £27,933 in 1919), and including transfer fees, bank 
interest, and discount on Treasury bills in England, the credit 
side of net revenue shows a total of £40,557. London ex- 
penditure was £2,462 (£2,309 im 1919), and after providing 
£3,113 for debenture interest, the profit is £34,981, plus 
£3,503 brought forward. There is put to reserve for deprecia- 
tion and renewals 46, 000; to general reserve £6,500; written 
off debenture issue expenses, £2,500; written off new share 
issue expenses £514. The preference dividend for the year 
requires £7,562. The total distribution on the ordinary shares 
is 10 per cent. for the year (£9,767); and the directors’ com- 
mission on the dividend is £342 and £524, leaving £5,075 to 
a forward, subject to taxation. Meeting: London, May 
th. 

Brush Electrical Engineering Co., Ltd.—The accounts for 
the year ended December 31st, 1920, show a net profit of 
£191,096, to which must be added £74,726 brought in from 
1919, making a disposable total of £265,822. £13,000 is placed 
to depreciation account; the expenses of the new issue of 
ordinary shares made in 1920 amounting to £15,576 are written 
off; £2,044, being a further 4 per cent. for thé year, is paid to 
the 6 per cent. second prior lien debenture holders; £53,377 
added to general reserve, raising this account to £75,000. A 
dividend of 15 per cent. per annum on the ordinary shares, 
absorbing 438.557, will be recommended, leaving a balance 
of £143,968 to be carried forward, subject to E.P.D.. income 
and corporation profits taxes, and directors’ additional re 
muneration. 


Madras Electric Tramways (1904), Ltd.—Gross profit for 
year ended December, 1990, £41.103. After debiting interest 
and London office expenses, making provision for debenture 
stock, sinking fund, and putting £15,000 to depreciation and 
renewal account, the balance is £15.693, plus 24.944 brought 
forward. Preference dividend, less income tax. £6,000; 8 per 
cent., free of tax, on the ordinary shares. £4.580; contribution 
to employés' gratuity fund, £1,000; to general reserve. £3,500; 
carrving forward. subject to E. P. D., if апу, £5,556. The 
traffic receipts and running expenses in rupees show increases 
of 16.6 per cent. and 24.4 per cent. respectively on 1919. The 
balance from running account shows a considerable increase. 
but in comparing the figures with the previous vears, regard 
must be had to the par value of the rupee, which was Qs. 
for 1920, instead of 1s. 4d. as formerly. 


Metropolitan Electric Tramways Co.—Revenue for 1920, 
apart from dividends receivable, amounted to £957,555. De- 
ducting all expenses chargeable to revenue, including deben- 
ture and loan interest, and setting aside £10,000 for recon- 
struction and renewals. there remains £8.474, plus dividend 
receivable on holding in North Metropolitan Electric Power 
Supply Co., and sum brought forward, making available 
437.406. Directors recommend placing to reserve £10,868; 
dividend on preference shares, balance of 44 per cent. per 
annum for 1918 and 1 per cent. per annum on account of 
1919, carrving forward £1,538. Benefit of increased fares was 
only obtained by company during six months of year, while - 
increased working expenses prevailed throughout the whole 
of the year. Reconstruction of portion of track in Tottenham 
district was carried out during the year. The Company pur- 
chased and cancelled £8.848 44 per cent. and £3,962 5 per 
cent. debenture stock. Financial Times. 


British Electric Transformer Co., Ltd.—The report for 
1920 states that after paying all manufacturing costs and 
expenses of administration, the net profit is £70,267, plus 
£10,523 brought forward, making £80,790. There is to be put 
to reserve £10,000; to depreciation reserve £3,000; preference 
dividend absorbs £18,836; dividend of 10 per cent.. and а 
bonus of 24 per cent. for the vear require 440,625; extra 
remuneration to directors. £2,150; carried forward £6,178. 
The directors renort the death of Mr. F. J. Marchment, a 
director. Annual meeting: April 29th. 


London United Tramways, Ltd.—Gross receipts for 1920 
totalled £532,749, an increase of £36,900. "Working expenses 
£482.507. Balance £50,144. compared with deficit of £144 
for 1919. After charging debenture and loan interest there 
is £695 as a deduction from deficit for vears 1918 and 1919. 
The effect of increased fares, says the Financial Times, waa 
onlv felt by the company during part of the year, while the 
increased working expenses prevailed throughout the whole 
of the year. 


"'Belgium.—The report of the Société Generale Belge d'En- 
treprises Electriques, of Brussels, for last year shows л profit 
of 1.825.787 fr., as compared with only 784.152 fr. in 1919. 
The Société des Ateliers de Constructions. Electriaues de 
Charleroi reports в profit of 6.719.081 fr. for the past financial 
year; a dividend at the rate of 5 per cent. is being declared. 


Montreal Light. Heat & Power Companies. — dividend 
of $11 on Montreal Light. Heat & Power consolidated shares 
and one of $2 on Montreal Light, Heat & Power Co. common 
shares are announced. 

Sweden.—Accumulatorfabriks Aktiebolaget Tudor has de- 
cided to increase its share capital from the present 1.000,000 kr. 
to 2.000.000 kr. by the issue of new shares of 1,000 kr. each at 
par.—Reuter'a Trade Service (Stockholm). 
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British L. M. Ericsson Manufacturing Co., Ltd.—4 divi- 
dend of 8 per cent., free of tax on the ordinary shares is 
announced. After putting 510.000 to reserve, £15,721 to 
depreciation, and paying £13,148 as income tax. &c., £39,094 
is to be carried forward, subject to repayment of E.P.D. and 
payment of corporation tax. 


Rhondda Tramways Co., Ltd.—The directors are recom- 
mending that there be paid on the preference shares 2 per 
cent. balance for 1915 and 6 per cent. on account of 1916. 


It is proposed to convert the 6 per cent. cumulative preference 


shares into 8 per cent. non-cumulative participating preference 
shares. 


Fairbairn Lawson Combe Barbour, Ltd.—Profit for 1920, 
after providing for corporation tax and setting up special 
reserve for other taxation, £206,414, plus £32,982 brought 
forward. Further dividend of 7 per cent. on ordinary shares, 
making 10 per cent., and bonus of 5 per cent. (free of tax) 
on ordinary shares recommended. 


Calcutta Electric Supply Corporation, Ltd.—Final divi- 
dend for the year 1920 of 6 per cent., making 10 per cent. 
for the year, with an added bonus of 1 per cent. Both the 
dividend and the bonus will be paid free of the amount 
allowed for Indian taxation. 


Mexborough & Swinton Tramways Co.—The dividend for 
1920 is 21 per cent., free of tax. 


STOCKS AND SHARES. 


TUESDAY EVENING. 

THE principal item of interest this week in Stock Exchange 
markets is the effect of the Budyet upon prices. Nobody had 
expected Mr. Chamberlain to introduce anything but а hum- 
drum Budget, so that the presentment of the national accounts 
surprised nobody in being more or less colourless, except to 
the unfortunate taxpayer. The Budget frequently bas an in- 
fluence over gilt-edged stocks, and ot lute years the ellect has 
been, excepting one or two Budgets, to make prices lower. 
This year, however, the markets for national securities rose 
sharply on the Chancellor's speech, with its news of a 34 per 
cent. conversion loan. ‘The strength of good stocks is well 
maintained, and further rises have occurred in various Home 
Railway prior-charge descriptions. including those of the 
Undergrounds. Both Metropolitan preference and District 
debenture have gone up during the last few days. 

Various improveinents have been secured by shares in the 
electrical manufacturing group. Since the announcement of 
the English Electric 8 per cent. dividend a steady inquiry has 
been noticeable for these and kindred shares. The report of 
the English Electric Co. aroused a little wonder as to whether 
the directors were altogether wise in making a distribution so 
substantial at a time like the present. But the shares have 
risen. 28. to 148. 6d., and the preference are better at 14s. 
Siemens hardened to 22s. 6d., Electric Constructions to 16s. 3d., 
Edison Swan ordinary gained a florin at 12s., and Cromptons at 
158. are 1/16 up. The North Metropolitan Electric Power Supply 
Co. issues an. unexpectedly good report, showing an increase 
in the net revenue of £24,000 at 496.000. The ordinary divi- 
dend goes up from 4} per cent. to 74 per cent. The company's 
business progresses favourably, and agreements for the supply 
of bulk electricity have been arranged for the Harrow Electric 
Light Co. and the Welwyn Garden City, Ltd. Upon this, 
British. Electrie Traction has advanced 4 points to 30, London 
and Suburban ordinary picked up to 2s. 3d., and the preference 
to 5s. 

On Friday in this week the River Plate Electricity Co. holds 
its meeting, at which a dividend of 7 per cent. for the year 
on the ordinary stock will be declared, making the sixth con- 
secutive vear in which this rate has been distributed. The 
company is a holder of 5 per cent. obligations in the German 
Trans-Oceanic Electric Co.. and these bonds are to be ex- 
changed for an obligation of the Compania Hispano-Americana 
de Electricidad, a Spanish Corporation. The report points 
out that a dividend, of what amount is not stated. has been 
paid upon the company's shares in the Argentine Electricity 
Co., Ltd., and that the interest has been met upon the 5 per 
cent. debentures held in the Tucuman ‘Tramways Co. 

Babcock & Wilcox аге 1/16 up at 23. In spite of the public’s 
manifest disposition to bnv. fixed-interest stocks and shares, 
there is still some demand for ordinary issues in which scope 
exists for capital appreciation when trade settles down into 
more normal channels. Vickers have risen fo 148. 3d. on hopes 
of a 5 per cent. dividend. The tax-free preference now stand 
at the same price. 

The cable market is firm throughout. The Eastern group 
resumes its steady improvement. There are small rises in 
Western Telegraphs. Eastern. Extensions and Eastern Tele- 
graph ordinary, The floating amount of stock available for 
buvers is small, and any stock which comes in finds a ready 
home. Cuba Submarines are again 10s. higher at 71. Mar- 
сопі'в advanced to 2}, and, in point of fact, have been still 


better. No little discussion is going on as to what the next 
dividend is likely to be. The optimists pin their hopes to a 
substantial Government grant for compensation, while, on the 
other hand, some point out that it may be as well to qualify 
exuberant expectation in view of disappointments that have 
occurred in the past. Marconi preference keep pace witu the 
ordinary, and are 2 7/6. Canadians are quoted at ds.; the 
Radio shares have scarcely nioved. 

Metropolitan Electric preference have risen to 3 1/16, and 
Chelsea ordinary at 34 are also 4 better. The City of London 
Electric Co.’s 8 per cent. second preferences were left in the 
hands of the underwriters to the tune of 42 per cent. The 
ordinary shares offered at 22s. 6d. were all taken by the public. 
The company's prospectus appeared at as bad a time as could 
possibly have prevailed for an issue of this sort, and it is not 
surprising that of the 300.000 preference the underwriters 
should have to take 127,000. Buyers promptly came into the 
market, however, and the price rose to 6d. discount after open- 
ing lower. The new ordinary аге called " раг” to Is. pre- 
mium, par being the issue price. The new Central Electric 
8 per cent. Notes are higher at 2 premium. 

Mexico Tramways Fives are 3 up at 40, and Mexican Light 
& Power Fives gained a further 24 points at 67, making a rise 
of 5 in a fortnight. Canadian Generals are lower at 120, and so 
are Brazilian Tractions at 34. Home Railways became some- 
what dull, because of the coal strike. Nevertheless, the Budget 
speech carried a crumb of consolation to proprietors of the 
stocks; the Chancellor referred to the possible claims upon his 
surplus that might arise in respect of liabilities to the rail- 
ways, under the war agreements. In the rubber market there 
is no change from the stagnant conditions that must prevail 
while the price of the raw produce remains so flat. 


SHARE LIST OF ELEOTRICAL COMPANIES, 
Номе ELECTRICITY COMPANIES, 
Dividend Price 


— April 26, Yield. 

1919. 1920. 1921. Rise or fall. p.c. 
Brompton Ordinary. .. У. 12 6 — £10 0 0 
Charing Crcss Ordinary T 1 8 8% — 10 6 6 
do. do. do. Pre. 43 44 v4 — 716 6 
Chelseg.. — .. „ „ TM Pà "n 912 0 
City of London КЕ vs .. 18 14 24/3 — 12 0 10 
do. do. 6 per cent. Pref... 6 6 177 — 112 
County of London TE. 8 7à — 10 910 
do. do. 6 per cent. Pref... 6 6 в — 710 0 
Kensington Ordinary 1 9 44 — 10 18 2 
London Electric .. m 23 24 24 1 — 710 0 
do. do. 6 per cent. Pref... 6 6 21 — 10 18 3 
Metropolitan .. T jx x» 6 1 84 — 10 16 4 
до. 44 per cent. Pref. .. 44 44 gu +b 1700 
Bt. James' and Pall Mall .. . 12 13 6 — 10 0 0 
South London ‘ vs . 6 — 24 — 9 210 
South Metropolitan Pref... КЕ 1 1 15/9 — 8 11 10 
Westminster Ordinary  .. .. 10 10 53 — 916 2 


TELE GRA PRS AND TELEPHONES. 


1918 1919 
Avglo-Am. Tel. Pref. 8 6 


ae TRÀ — 7 12 10 
do. Def... .. 88/6 14 152 — 9 10 6 
Chile Telephone. TS eo 8 6 5 — 5 6 8 
Cuba Sub. Ord. „ 09 т} + 968 
Eastern Extension . .. 10 10 164 + } 6 10 
Eastern Tel. Ога. .. 22 . 8 10 1614 +14 6 810 
Globe Tel. and T. Ord. ' .. v 8 10 16 — 6 50 
do. do. Prei НМ 6 6 9 — 6 18 4 
Great Northern Tel. 992 . 22 22 22 — 10 0 0 
Indo-European ам е .. 18 10 30 — 8 6 8 
Marconi sa E ih oe 2% 25 24 + 18 = 
Oriental Telephone Ord...  .. 10 19 25 — 5 91 
United R. Plate Tel. 8 8 61 = 6 10 8 
West India and Panama ..  .. 18 Nil 4 — Nil. 
Western Telegraph.. .. 8 10 164 + 4 6 40 
Номе Rairs, 
1919 1990 
Centra) London Ord. Assented .. 4 4 444 — 900 
Metropolitan ..  .. ... ... M 13 25 - 6 00 
do. District... .. Ni Ni 143 — Nil 
Underground Electric Ordinary. Nil Nil 2 — Jil 
do. do. . Ni Nil FI. — Nil 
do. do. Income .. 4 2 713 —1 316 0 
FOREIGN Trame, &c, 
1918 1919 
Anglo-Arg. Trams, First Pref. .. Nil 54 28 — 10 9 
do. do. 2nd Pref. .. Nil Nil 8 — Nil 
do. do. 5 % Deb. 65 5 59) — 8 8 0 
Brazil Tractions — .. .. Nil Nil 31 —1 Nil 
British Columbia Elec. Rly. Piece. 5 5 ББ — 9 110 
do. do. Preferred 24 5 54 — ви 0 
do. do. Deferred Nu 8 51 — 11 17 6 
do. do. Deb. .. 4% 4 BR 41 15 
Mexico Trams 5 per cent. Bonds.. Nil Nil 40 +8 Nil 
do, 6 per cent. Bonds.. Ni! Nil 27 А == Nil 
Mexican Light Common .. .. Nil Nil 113 — Ми 
йо. Pret. .... u Nil 18 — Nil 
do. Ist Bonds. . Nil Nil 67 +21 Nil 
2 MANUFACTURING Cox raxizs. 
Babcock & Wilcox. 15 18 Т +4 686 4 
British Aluminium Orc. 10 10 1W/8xd — 19 6 2 
British Insulated Orad. 123 15 l5 — 913 0 
Calienders : ne " .. 25 15 ie — 10 18 3 
„ 63 Pret.. ва 6h Me — 781 
CromptonOrd. — ..  .. 10 10 15/- +) 8686 
Edison-8wan .. bs 22 .. 10 10 12/- + 2. p 
do, do. b percent. Deb. 6 5 70 = 1210 
Electric Construction. .. 10 10 16/8 4 6d, 1) 6 0 
English Electrio ы бы» жы ОВ M6 +27 M01 
Do. Pre... .. эы — 6 14/- +1. P 
Gen. Elec. Pref.  .. me -- 64 64 19/- + 64, 6 16 u 
do. Ord. .. .. .. 10 10 236 „% 885i 
Henley ә ee ee ee 95 15 1 P m 11 8 6 
do. 4} Pref. D 43 4 — 8T 
India Rubber , 10 10 == 41 
Met.-Vickers Pref, .. : . — 8 1 = 94 10 
Siemens Ord. ME га .. 10 10 1 + аз 8111 
Telegraph Con .. 20 40 90 — '59 9 


* Dividends paid free of Income Тат. 


* 
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AUTOMATIC. CABLE 

; D 
THE FERRANTI-HAWKINS SYSTEM. 

THE Ferranti-Hawkins system of cable protection (Ferranti- 
Hawkins-Hanstock patent, 1919) which has recently been 
placed upon the market by Messrs. Ferranti, Ltd., may be 
described -as -a combination of the Merz-Price and Ferranti- 
Feld systems of protection; its chief utility lies in its 
application to the protection of feeder cables, aithough it muy 
be employed to protect apparatus of other kinds. 1t is suit- 
able for use on a.c. systems from which, in the event of a 
breakdown of insulation, a current will flow to earth through 
the fault, and by its use it 1s claimed that perfect discrimina- 
tion is obtained between sound and faulty apparatus, so that 
only the latter is disconnected. The chief advantages claimed 
for the gear are its freedom from accidental operation, sim— 
plicity, and the absence of parts subject to high pressure. 
Component Parts.—On referring to the diagram of con- 
nections (fig. 1), it will be seen that the cable to be protected 
is threaded through a special core-balancing current trans— 
former at each end of the feeder requiring protection, the 
secondary circuits of the current transformers being taken 
through relay coils and pilot wires in a manner similar to that 
adopted in the Merz-Price system of protection. 

The transformer (fig. 3), as applied to а three-phase cable, 
is shown diagrammatically by fig. 4; its core surrounds all 
three cores of the main cable, which thus forms the primary 
winding, and а secondary winding encircles the core and is 
connected to the relay. The vector sum of the load currents 
in the three cores of а healthy three-phase cable is zero at 
every instant whether the load is balanced or not, and under 
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Fic. 1.—D1AGRAM OF CONNECTIONS. 


normal conditions, therefore, no flux is induced in the trans- 
former core, and consequently no current in the secondary 
winding. But on the occurrence of a fault current to earth 
the vector sum no longer equals zero, and a flux a b c d (fig. 
4), is induced in the core, thus producing a current in the 
secondary winding which actuates the relay. 

To ensure that the secondary winding shall not be affected 
by the magnetism due to the currents in individual conductors 
it is sometimes necessary to surround the cable with an inner 
magnetic shield as shown in fig. 5. It is not considered safe 
for the transformer core to be in contact with the insulation 
of the cable; the transformer can, therefore, be fitted with a 
pair of porcelain insulators and а Pertinax tube. 

The relay is illustrated by fig. 2. and consists of an electro- 
magnet excited by current from the secondary winding of 
the transformer. The armature of the magnet is controlled 
by a sliding weight which can be adjusted according to a 
scale marked in amperes of fault current. A single-pole 
switch is mounted beneath the magnet, and when the arina- 
ture is attracted to the latter it overbalances the switch blade, 
which thereupon falls into a contact and closes the trip 
circuit of the main switch. After operation the switch is 
reset by hand in the ‘ off” position by raising a knob which 
projects beneath the case. The relay must be mounted in 
a truly vertical position, and a plumb bob is provided to 
ensure that being done. 


Fic. 3.—TRANSFORMER. 


PROTECTIVE GEAR. _. 
When ilic transformer 18 used idi lead-covered or armoured 


cable it is important that the earthing of the lead covering 
and armour be carefully considered, otherwise the satisfactory 


operation of the apparatus may be interfered with. The best 


method is to bond the lead covering and armouring to the 
cable box and to connect an earth wire from the cable box 
through the transformer to the main earth bar, as shown 
in fig. 6. The cable box must be lightly. insulated from any 
supporting earthed framework. 

‘The three chief advantages claimed for the protective 
method under consideration are:— 

(a) Freedom from any tendency towards accidental opera- 
tion.—In the first place, in the Merz-Price system the currenl 
transformers are connected in the individual phases so that 
the iron circuit of each transformer has a flux induced in it, 
and by means of the opposition of the secondary windings of 
the current transformers at the two ends of the protected 
cable the tlux is prevented from causing any secondary current 
to cireulate through the pilot wires and the relay coils. The 
current transforiners may have very similar characteristics, 
and give precisely similar terminal voltages at normal loads, 
but still differ sufficiently to produce a current in the secondary 
circuit under short-circuit conditions, and it is possible that 
this current may be of sufficient; magnitude to operate the 
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, FIGS. 4 AND 5.—CABLE AND TRANSFORMERS. 
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Fic. 6.—METHOD оғ EARTHING SHEATH. 


relays. This tendency is entirely absent in the Ferranti- 
Hawkins system, since it may be assumed that even under 
short-circuit conditions the algebraical sum of the currents 
in the three phases of the cable or cables which pass through 
the current transformers will be zero and, therefore, no flux 
will be induced in the iron circuits of the current transformers. 

In the second place, in the ordinary Merz-Price system, so 
long as there 1s any load on the circuit protected, each current 
transformer will tend to send a current through the pilot 
wires and relay circuit, and if an accidental short circuit 
occurs between the cores of the pilot cable or the connections 
thereto at any point, the current will immediately flow 
through the relay coils, thus causing the operation of the 
protective gear, although no fault exists on the protected 
‘cable, which operation will lead to a shut-down of part of 
the system. With the system under review, since under 
normal conditions the current transformers do not tend to 
supply any secondary current, an accidental short ееш on 
the pilot circuit will not cause operation of the gear. 

(b) Simplicity.--À comparison will show that instead of 
employing three current transformers and three relay elements 
at each end of every cable to be protected, the above-described 
system employs only one current transformer and one relay 
element at each end of the protected. circuit. Further, in 
the case of a single cable being protected, the system. only 
requires two pilot cables against three, and for the case where 
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several cables are laid in parallel, each cable will require one 
pilot wire with an additional pilot wire common to all the 
cables to provide а common return. 

(c) Absence of high-pressure apparatus.—With regard to 
the third advantage claimed, it is obvious that it is not neces- 
sary to install current transformers insulated for the supply 
voltage; those used slip over the cable outside any A 
or armouring which may be used. no special insulation 
any kind being required. Apart from other obvious advan- 
tages, this fact means that the current transformers can be 
examined or tested at any time without risk and without its 
being necessary to shut down any part of the electrical in- 
stallation. . 

The protection afforded by the Ferranti-Hawkins system in 
practice is said to be quite as adequate as that afforded by 
other systems. The only fault conditions under which opera- 
tion would not be obtained would be those which are obtained 
when a short circuit occurs between phases without a simul- 
taneous fault to earth. This condition, however. is assumed 
to be so very improbable that it may safely be neglected. 
The sensitivity of the gear is at least as great as that of other 
patterns, and its operation can readily be obtained with a 
fault current of 50 amperes to earth under the worst possible 


conditions, or an even lighter setting could be given if it was 
found to be desirable to do so. 


“ KALECORE " CABLE. 


This is an improved form of cable specially adapted for use 
with the Merz-Hunter split-conductor system of feeder pro- 
tection, and as its name implies, is produced by Callender’s 
Cable and Construction Co., Ltd. Fig. 7 illustrates an 11,000- 
volt, 0.15 sq. in., 6-core, 3-phase, paper-insulated and lead- 
sheathed '' Kalecore " cable, and the arrangement of connec- 
tions by which it is utilised for the purpose of automatically 
protecting a feeder is shown in fig. 8. The two split conductors 
forming one phase are led to the switch at each end of the 
feeder through a current transformer having a double primary 
winding, the two windings being arranged in opposition so 


Fig. 7.—AN E.H.P. '" KALECORR CABLE. 


that, so long as there are equal currents in the two conductors, 
the effects of the two primary windings are opposed, and no 
current flows through the secondary winding of the current 
transformer and, consequently, the relay is inoperative. Im- 
mediately there is any leakage, however, the currents are 
no longer equal, and the relays operate at each end of the 
feeder, thus opening the circuit breakers. 

The two conductors, or splits, forming each phase are 
situated at opposite ends of a diameter in the Kalecore ” 
cable (in other forms of split-conductor protection they are 
adjacent to each other) and the arrangement of conductors, 
it is claimed, avoids the possible danger that a fault on one 
split might spread to the other split of the same phase, and 
thus tend to prevent operation of the automatic device by 
developing equal faults on both splits. In actual fact, the 
tendency of a fault on one split, if it spreads, is to damage 
adjacent conductors which are the splits of the other two 
phases; the effect of a spreading fault in the '' Kalecore ”’ 
cable is, therefore, to bring into action the relays of all 
phases of the cable. 

The diametrical arrangement of split conductors also en- 
sures that there will be no inductive out-of-balance between 
the splits of any phase, which is important, because it 
avoids unnecessary tripping of the switches. The two cur- 
rents in the split conductors of each phase divide according 
to the relative impedance of the splits, and precise equality 
of impedance cannot be secured; there will always be some 
slight difference, although it may be only a fraction of 1 per 
cent., and if it is not kept small, the automatic gear may 
tend to operate on momentary overloads (even when the 
feeder is not faulty), but the“ Kalecore construction of 
cable, due to the similarity of the conductors and their sym- 
metrical arrangement, secures extremely close equality of the 
splits, thus allowing the relays to be adjusted to respond 
to extremely small fault currents and, at the same time, to 


be unresponsive to the heaviest overloads. When a dead 
short circuit occurs at the delivery end of the feeder and 
full bus-bar pressure is maintained at the generating end, 
the current in the feeder is limited solely by the feeder im- 
pedance, and will generally reach a value of several thousand 
amperes, depending on the size and length of the feeder. 
Тһе ''Kalecore " system will withstand, it is claimed, even 
these severe conditions and, at the same time, will respond 
instantly to fault currents of a few amperes only. 
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Fic. 8.—DiAGRAM OF CONNECTIONS 


The following advantages are claimed for the system: It 
responds instantly to small leakages and isolates faulty feeders 
at the inception of the fault without shock to the main 
system; no circumstances other than a fault within the feeder 
protected will cause the gear to operate, and it cannot remain 
in service wrongly connected. The manufacture of the cable 
is no departure from standard practice and requires no 
auxiliaries such as metallic shields, pilot wires, shaped con- 
ductors, &c. The cable joints are simple, straightforward, 
of standard construction, and the current transformers are 
of the bar primary type, without turns. There is no danger 
of access of high-pressure currents to the relay circuits. 


SCREENED PILOT CABLE. 


The use of screened pilot cable is an improvement (Beard- 
Hunter patent, 1917, which has been introduced by Callender's 
Cable & Construction Co., Ltd.) on the original Merz-Price 
protective arrangement for feeder cables and makes, it is 
claimed, the apparatus safer against improper operation on 
heavy overloads and, therefore, more reliable. 

The condition under which improper operation may occur 
is an overload amounting to many times the normal full 
load of the feeder. Under these circumstances a fairly large 
voltage is generated in the secondary windings of the current 
transformers, as this voltage is proportional to the current 
in the primary winding. It is true that the voltages of the 
two current transformers are in opposition, but the pressure 
is free to produce a capacity current in the pilot cable in- 
sulation, and in the case of long feeders carrying very heavy 
momentary overloads, the pilot capacity current produced in 
this way may be sufficient to operate the relays. This diff- 
culty has been overcome by the arrangement now described. 
Each core of the pilot is surrounded by a sheath, so that 
all the capacity current must flow from the core to the sheath. 
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Fig. 9.—DIAGRAM OF CONNECTIONS. 


The sheath is connected to the current-transformer secondary 
winding in such a way that the capacity current circulates 
in the circuit composed of the pilot core, sheath, and current- 
transformer secondary winding. As a result the capacity 
current is entirely diverted from the relay, and the system 
ecomes immune from operation on heavy overloads. 

The diagram, fig. 9, shows the complete arrangement of 
connections to comply with the above description, and 4 
drawing showing in cross-section the 3-core screened pilot 
cable used for this purpose is given in fig. 10. A section of 
a combined pilot and telephone cable is shown in fig. 1l. 
ilustrating the manner in which telephone communication 
can be very cheaply provided by incorporating the cores 1 
the pilot cable, and the following comments in connection 
with the apparatus composing the system will be of assistance 
to those installing and using it. 

A quick-acting oil switch is in practice found to be advan: 
tageous, as faults are removed without shock to the gener 
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electrical system. Switches which complete their opening 
in as short a time as one-twentieth of a second are used. 
and the tendency is to use even quicker switches, the 
mechanism of which should be proof against sticking and 
rusting. | ; 

On the design and construction of the current transformers 
depends more than anything else the successful operation 
of this system. It is obvious that the two current trans- 
formers opposing each other at each end of a feeder must 
have precisely similar characteristics, and it is necessary for 
{еш to produce an exact balance. Moreover, this condition 
of balance must hold for all the values of current which may 
be carried by the feeder while it is sound. For instance, a 
fault on some other apparatus on the system may momen- 
tarily pass through the feeder a current amounting to as 
much as 50 times the normal full load. In fact, absolute 
safety is only ensured when the current transformers will 
balance with the largest current which can possibly pass 
through the feeder. This current may be calculated by 
dividing the voltage of the circuit by the impedance of the 
feeder. It is preferable to use current transformers in which 
the primary winding consists simply of a copper bar without 
turns, and in order to keep down the secondary voltage on 
heavy currents, the core of the current transformer usually 
contains an air gap. 

It is advisable not to use too complicated, too delicate, or 
too sensitive a relay; one which will operate with the 
secondary current produced by a feeder leakage of 50 amperes 
is sufficiently sensitive for practical requirements. In the 
case of relays which are not self-resetting the battery is left 
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Fia. 11.—CoMBINED PILOT AND 


Fic. 10.—ScnEENED 3-CORE 
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PILOT CABLE. 


connected to the tripping coil after the switch has operated, 
and there is risk of the battery being exhausted; therefore, 
an auxiliary switch should be provided on the oil-switch 
mechanism which will open the battery circuit when the 
oil switch is open. Self-resetting relays avoid this complica- 
tion, but they do not make such reliable and definite con- 
tact as the other type. 

If the switch trip coil requires 15 volts to operate it, it is 
advisable to use a primary battery giving not less than 25 
volts to allow for bad condition of the tripping mechanisin 
and a partially run-down battery. Schemes for avoiding the 
use of batteries and utilising l.p. a.c. for tripping the switches 
аге, generally, unsatisfactory, because the switches have really 
. to be tripped only when there is a fault on the feeder, and 
at such times the a.c. pressure is liable to fall momentarily 
much below its normal value. The only really reliable course 
is, therefore, to provide a tripping supply quite independent 
of the main circuits, i.e., a small secondary battery. 

[t must not be overlooked that the protective apparatus 
operates only for feeder faults, and faults on the switchgear, 
busbars, und other apparatus would not be switched off if the 
кузе contained nothing but feeder protective gear. To meet 
this condition overload relays may be used, but care must he 
taken that they will not operate before the protective relays. 
The protective relay should be instantaneous in its action, 
and the switch which it controls should not take more than 
one-fifth of a second, as a maximum, to open the circuit. 
If, therefore, the overload relays will ignore overloads which 
do not last for half a second or longer, the protective gear 
will always have time to remove the fault before the overload 
relays come into action. Provided this precaution is taken, 
overload relays may be used quite freely on feeders, the 
general guiding principle being that a busbar fault in any 
particular sub-station should shut down as small an area as 
possible. 


New Socket for Electrical Line Posts. — М. Vernholes, a 
rench engineer, haa designed a new socket for supporting the 
wooden posts of electrical tranamission lines, which he has patented 
and called AVA.“ says the Revue Gincrale del’ Electricité. The 
socket is very simple and light, constructed of reinforced concrete, 
easy to transport and install, and does not comprise any ironwork 
or bolts. It is made up of four vertical side-pieces strongly con- 
nected tegether at the top. bottom, and middle. The lower part is 
buried in the soil, the middle being to level. and the upper part 
supports the foot of the post. which is firmly fixed to it at about 
one foot above the ground. It can be fitted to posta of any diameter. 
— Technical Review. 


THB TESTING AND APPROVAL OF ELECTRICAL 
APPLIANCES IN ONTARIO. 


WE have received from the Department of Overseas Trade a 


copy of & memorandum prepared by Mr. W. P. Dobson, 


laboratory engineer, Нуйго-КІесігіс Power Commission of 
Ontario, which is reproduced below :— 

1n the elimination of fire and accident hazards from elec- 
trical installations two closely related but separate features 
are involved. One of these has to do with the method of 
installation, and necessitates a visual examination of the com- 
pleted work to detect hazards due to improper or careless 
methods. Ihe other feature is supplementary to this, and is 
concerned with the quality and condition of the materials 
and apparatus employed. It involves careful tests under stan- 
dard conditions which are not usually obtainable except in 
2 laboratory. This feature of electrical inspection. may be 
designated approval testing as distinct from the first feature 
or held inspection. Approval testing is the function of the 
Approval Laboratory of the Commission. 

In the early days of the Electrical Inspection Department 
the work of approval was carried on by that department in 
conjunction with field inspection. Devices and materials 
which bore the label of Underwriters’ Laboratories of the 
United States were accepted as satisfactory in any installation. 
Much material, however, continually appeared on the market, 
which had not been approved by the underwriters' labora- 
tories, and such material was examined and approved by the 
Electrical Inspection Department. Labels were distributed 
to manufacturers for use with certain types of goods, such 
as service boxes, motor starters, and electric signs. The 
number and variety of devices and materials appearing on 
the market increased so rapidly that it was found impossible 
for the Inspection Department to carry on both approval and 
field inspection, especially in cases where laboratory tests were 
necessary. Accordingly, in 1917 the approval testing was 
turned over to the Laboratories Department of the Commis- 
sion, and а section was organised to carry on the work under 
ihe name of the Approval Laboratory. 

Scope of Work.—Lhe scope of the work is indicated by the 
wording of the announcement made by the Commission at 
the time of the organisation of the Approval Laboratory. This 
reads as follows :— 

Pursuant to Power Commission Act, 6 Geo. V., Chapter 19, 
Section 10, 1916, and amendments thereto, and the Rules and 
Regulations of the Hydro-Electric Power Commission, cover- 
ing the design and construction of electrical machinery, ap- 
paratus, appliances, devices, material, and equipment for use 
in the generation, transmission, distribution, or use of elec- 
trical power or energy in the Province of Ontario, in connec- 
tion with any electrical installation or wiring for electric light, 
heat, or power, where the electric pressure delivered to or 
from the same exceeds 10 volts, manufacturers of, jobbers, 
agents, and dealers in, electrical machinery, apparatus, ap- 
pliances, devices, material, and equipment, and others in- 
terested are hereby notified that the Commission orders that, 
on and efter three months from date of this notice, no such 
electrical machinery, apparatus, appliances, devices, material, 
or equipment used or to be used as above may be used, 
offered for sale, or disposed of in the Province of Ontario unless 
and until the design and construction of same has been sub- 
mitted to the Hydro-Electric Power Commission of Ontario 
and approval of such has formally been obtained. 

(This notice wus published in Ontario on January 17th, 
1918.) 

While any device designed to operate on a circuit of over 
10 volts comes within the jurisdiction of the Approval Labora- 
tory, the work of approval testing has been confined chiefly 
to devices rated at 600 volts or less; special attention being 
given to those classes of appliances which are sold to the 
publice for unrestricted use. 

The following incomplete list will indicate the diversity of 
devices and materials which have been submitted for approval 
and tested in the Laboratory :— 

Wires for electric ranges, earthing clamps, conduit and con- 
duit fittings, enclosed motor starting switches, switch boxes, 
electrie signs, cabinets and cut-out boxes, panel boards, high- 
frequency generators, electrically operated pumps, rectifiers, 
sockets, receptacles, lamp shades, lamp fixtures and fittings, 
wire connectors, air heaters, pressing irons, automobile heaters, 
cooking appliances such as ranges, toasters, and grills, 
elevator switches, farm lighting plants, oil-break switches, 
plug and cartridge fuses (renewable and non-renewable), cur- 
rent taps, cut-out bases, rosettes, bell-ringing transformers, 
electrical soldering tools, soldering lugs, insulating devices, 
outlet bushings and fittings, auto-starters, washing machines, 
oil and gasoline pumping outfits, elevator controllers. 

Method of Procedure.—It is incumbent ipon the manufac- 
turer to obtain approval of the design and construction of his 
product before offering it for sale in Ontario. To obtain this 
approval, the device in question is sent to the laboratories 


accompanied by a formal application to the Commission. The 


necessary tests are then carried out, and the manufacturer is 
advised of the changes, if any, which are necessary to bring 
the device up to standard. It is sometimes necessary to 
submit two or more samples before one is produced which 
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18 ш accord with the requirements. When а device has 
finally been constructed which is considered by the Laboratory 
to ve free from tire and accident hazard, a report is prepared 
describing in detail the construction of the device, the tests 
Which were made upon it, and a recommendation that it be 
approved. . | 

. Approvals Committee.--This report is submitted to each 
member of a committee composed of representatives of tlie 
liydro-Electric. Power Commussion, the electrical manutue- 
turers, dealers, jobbers, and professional societies, und the 
hre underwriters. 

The personnel of this committee is as follows :— 

W. C. Dobson, chairman; А. S. I. Barnes, secretary; W. С. 
Cale, Approval Laboratory; Wills Maclachlan, IL. G. Ireland. 
R. 1. Јепегу, E. M. Wood, J. F. S. Madden, Hydro-tulectric 
lower Conuntssion; А. G. Hall, Electrical Inspection Depart- 
ment, Hydro-Electrie Power Commission, J. A. McKay, re- 
presenting Canadian Association of Manufacturers of Electrical 
Supphes; C. E. Schwenger, representing Association of Muni- 
dpal Electrical Utilities of Ontario; O. V. Anderson, repre- 
senting Canadian Electrical. Association; S. A. Gaskell, repre- 
senting Canadian Association: of British Manufacturers and 
British Electrical and Allied Manufacturers’ Association; 
C. H. Carlisle, representing Canadian Manufacturers’ Associa- 
tion; Joseph Rogers, representing Canadian. Electrical Supply 
Jobbers' Association; K. A. Meintyre, representing Ontario 
Association of Electrical Dealers and Contractors; F. R. 
wart, representing Toronto Section, American Institute of 
Electrical Engineers; William Taylor, representing Associated 
Boards of ‘Trade of Ontario; R. Driscoll, representing Cana- 
dian Fire Underwriters’ Association. 

Each member of this committee is asked to read the labora- 
tory reports and signify his approval or disapproval. When 
agreement among the members of the committee has been 
reached, the report is presented to the Commission with the 
recammendation that the device in question be approved for 
use in Ontario. ә? А) 

When the recommendation has been sanctioned by the 
Commission the manufacturer is so advised, and an“ approval 
number '" is issued, which serves to identify the particular 
device or line of devices approved. A card index of approved 
devices is distributed to the district inspectors of the Coin— 
mission, and to others interested. This forms a continuous 
record for the use of the inspectors, and contains sufficient 
information to enable them to identify any approved device 
which may be brought to their notice. 

Re-eramination-—When a device has been approved, the 
manufacturer enters into an agreement with the Commission 
to manufacture all future devices in exact duplicate of the 
sample approved. The Commission agrees to allow its name 
to be placed upon tbe device, together with the approval 
number mentioned above, thus signifying that it has passed 
the necessary tests. This is usually accomplished by placing 
on the name plate the abbreviation ‘~ H. E. P. C. App. No. —.” 
On certain devices, such as enclosed switches, cabinets, con- 
duit, fuses, Xc., labels are used. These are furnished by the 
Commission, and are atlixed by the manufacturer. 

In order to keep a check on the quality of the product of 
any factory, periodie tests are made in the laboratory on 
samples selected in the factory or purchased in the open 
market. A representative of the Laboratory also visits the 
manufacturers to examine their product and render Шеш 
assistance in any matter relating to approval. 

By this means it is possible to. keep а continuous check 
upon the various classes of electrical devices and to detect 
cases of hazardous construction. 

Although the majority. of the manufacturers making use 
of the Laboratory are located in Ontario, its services have been 
made use of by other Canadian manufacturers and by a 
considerable number of American manufacturers, whose goods 
have not been submitted for approval to Underwriters’ Labora- 
tories. Many of these manufacturers, however, have obtained 
the underwriters’ approval, and in such cases their goods are 
listed in the records of the Commission upon payment of the 
cost of listing, provided they also conform to the requirements 
of the inspection department. It is necessary, however, that 
all such goods be so listed before being distributed in Ontario. 

Standards.—All tests on devices. and materials submitted 
are made with reference to standards where such exist. These 
are specifications of the various features of construction con- 
sidered necessary to Minimise fire and accident hazard, and 
of the tests necessary to determine how the specifications have 
been complied with. The standards in general use in America 
are those based upon the National Code of the United. States 
prepared by the National Board of Fire Underwriters, mn co- 
operation with electrical manufacturers, inspection. authorities, 
and other interested bodies. These follow standards of con- 
struction and wiring in use in the United States and generally 
adopted. throughout Canada. 

The standards adopted by the Commission at the inception 
of the work agree in all essential details with those of the 
Underwriters’ Laboratories in so far as they relate to the fire 
hazard, but conform to the rules and regulations of the Com- 
mission for inside electrical installations where these differ 
from the National Electrical Code. These differences deal 
chietly with the elimination of danger to persons from shock, 
a feature of inspection which until recently has not. been 
emphasised by the underwriters. | 

The preparation of standards must of necessity lag somewhat 


behind the progress of manufacture, hence, standards are not 
yet available covering all classes of devices on the market. 

Standards for the 10llowing materials and devices have been 
promulgated by the Columission : Rubber-covered wire dtd 
cable, armoured cords and cable, cartridge enclosed fuses, snap 
switches, cabinets and cut-out boxes, electric signs, "panel 
boards, knife switches, cut-out bases. soldering lugs, flexible 
cords, ground clamps. j 

These standards specify in detail the various features which 
are considered worthy of attention from the viewpoint ot safe 
construction, such as clearance between live parts and ground 
and between points of opposite polarity, thickness of metal, 
current density, &e. They also specify dimensions of various 
devices such as fuses, cut-out bases, screw shells, &e. Many 
devices are. submitted for approval, however, for whien no 
specific. standards exist. Consequently the Commission has, 
with the co-operation of the manufacturer and other interested 
parties, prepared standards for certain classes of materials 
and devices, as such were found necessary. Those prepared 
to date are: Electric washing machines, enclosed switches, 
electric ranges. 

Much assistance is rendered the Laboratory by the Inspec- 
tion Department in reporting cases of sub-standard construc- 
tion, and in obtaining market sunmles for laboratory exami- 
nation. The various organisations represented on the 
Approvals Committee also co-operate in the criticism of 
laboratory reports and, in particular, the Canadian Associated 
Manufacturers of Electrical Supplies in the work of preparing 
standards. 

The importance of the approval testing work need not be 
emphasised. There are several self-evident facts, however, 
the full significance of which may not be universally realised, 
even by the electrical fraternity. The approval testing has 
been referred to as supplementary to field inspection. It is 
in reality of fundamental importance to the latter, since safe 
methods of installation are of no avail without properly con- 
structed appliances and materials. The importance of the 
work to the safety of the public and of property cannot be 
over emphasised. The fire loss from electrical causes is still 
large. The danger to life even in low-voltage appliances has 
not been wholly removed. Consequently continued. vigilance 
in the construction of materials and appliances is an essential 
feature contributing towards safety in the use of electricity. 
The growth in the use of electricity by the public at large 
will depend on safe construction of . appliances as much as 
upon economy and convenience. It is therefore incumbent 
upon all who are interested in furthering the use of electricity 


to co-operate in the maintenance of safe standards of con- 
struction. 


—̃ ——ꝛ 


THE LONG-DISTANCE TELEPHONE SYSTEM 
OF THE UNITED KINGDOM. 


DISCUSSION AT MANCHESTER. 


MEMBERS of the NORTH-WESTERN CENTRE of the INSTITUTION OF 
ELkCHüCcAL ENGINEERS. discussed Sir W. Noble's paper on the 
above subject, which was abstracted in our issue of April Ist. 
on March 28nd, when Mr. J. Frith presided and Mr. А. D. 
Hart deputised for Sir W. Noble. 

Mr. W. J. Мюнх said. that the author had compared 
gutta-percha insulated conductors and the newer paper- 
insulted lead-covered cables from the point of view of 
efficiency in speech transmission, but another point of very 
great iinportance was the cost. Apart from the additional 
duet space required, the average cost per line in the older 
{уре ot cable was so great that its extensive use would have 
been a heavy financial burden tending to retard the natural 
developinent of the service. 

Regarding traffic development since the trunk lines were 
taken over by the Post Office in 1896, the first record showed 
that during the year ending March 3156, 1898, there were 
5,858,274 trunk calla; eight years later that number had 1m- 
creased to 18 millions, and by 1913 the latter figure Was 
doubled, making 36 millions, whilst. tho latest published 
statistics for March, 1915, showed that the total had risen to 
40,587,833, and provision was being made for a big increase 
on the last-mentioned total during the next few years. А 
complete network of cables already existed between all the 
South Lancashire towns, including Manchester and Liverpool, 
and extending north as far as Preston and Burnley, and also 
into Yorkshire. They had faith in the development of the 
system, because they knew that substantial progress in ovet- 
taking the arrears had already been achieved. One of the 
most important improvements was the increase in facilities 
for intercommunication between the main centres of industry, 
and in most cases a call originating in Manchester could now 
be put through almost on demand to the principal towns m 
South and Mid-Lancashire. There were now 132 lines working 
In existing cables between Manchester and Liverpool, and à 
new cable carrying 160 additional lines was nearly completed: 
the work of laying a new cable between Manchester and Old- 
ham was also well advanced, and additional lines between 
Manchester and London would be available in the course of з 
few months, and a repeater station in Manchester would wors 
in connection with that cable. Other extensiong were in ban 
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which would relieve them of the anxiety of maintaining the 
service and would give а more stable, secure, and regular 
service. 

Mr. T. E. HERBERT thought that the development of the 
work of cable balancing initiated by Messrs. Tremain and 
Martin to its present-day form constituted a most remarkable 
achievement. It was a source of wonder that such delicate 
tests of such extreme accuracy were made on the roadside by 
means of the specially equipped motor van. The details of 
the apparatus, together with an account of the principles in- 
volved and detailed instructions for the organisation of such 
work, would shortly be available. Thie completion of the vast 
schemes necessary to obtain the full benefit of all Ше work 
dane necessarily took time. The supplies of raw materials 
and their conversion into lines and apparatus had thrown a 
huge burden on the manufacturers, and in Lancashire it was 
not difficult to appreciate what they had and were doing to 
provide the requisite supplies. For obvious reasons the pre- 
eise financial effect of the various developments sketched in 
the paper had not been dealt with, but that aspect of the 
subject was constantly under review, and the economies 
effected were as remarkable as the scientific achievements. 
The thermionic valve appeared ‘to have solved most of their 
problems, but they were only at the beginning of its develop- 
ment, and possibly the receiver microphone relay might have 
ta be rescued from the scrap heap to enable trunk circuits to 
be separated electrically from the lines of varying length to 
which necessarily they had to be extended. A number of 
problems resolved theinselves into questions of economics, and 
there were many cases where it was cheaper to provide extra 
lines or lines of heavier gauge than to provide the auxiliary 
apparatus necessary with lesser line plant. At the moment 
such remarks applied to the carrier or wired-wireless system. 
In its present stage of development it had several limitations. 
but in future it would be possible to do for the proverbial 
shilling what would now cost half-a-crown. 

Mr. G. S. WALLACE said that the first part of the paper pro- 
vided an opportunity for those concerned with the manufac- 
ture of telephone and telegraph cable to voice their views on 
the problems that had been put to them by the Post Office 
authorities during the past few years. They were concerned 
not only with the electrical properties of the cable, but also 
with its size and mechanical strength, and the cost of special 
machinery for handling a non-standard type of cable must in 
certain cases be very heavy. Had the time yet arrived when 
vable could be manufactured and balanced in the factory on 
more standard lines than it was at present? Up to a few 
years ago the ditticulty had been to obtain any commercial 
speech transmission on ordinary standard telephone cable of 
ayer forty or fifty miles in length, irrespective of cost, but 
sooner or later the cost per circuit in the cable itself would be 
а vital factor. Cable of different designs might give equally 
satisfactory results in practice, and the cost of manufacture 
would be reduced and the rate of delivery accelerated the more 
the principle of standardisation could be adopted. | 

Mr. T. PLUMMER referred to fault localisation. on long- 
distance cables as being a very important. matter; he had been 
a sceptic regarding the ability to find those faults, but he now 
bore testimony that it was possible to do it by the new system 
of testing. For example, on the cable from Birmingham to 
Liverpool, by tests at intermediate points made simul- 
taneously, it was possible to locate faults down to a distance 
of, perhaps, 100 vards. That was a remarkable achievement 
when it was borne in mind that the faults they were looking 
for were ones which, on an insulation loss of thousands of 
megohms per mile, did not amount to a thousand megohms 
per mile. In those balanced cables the insulation had to. be 
so perfect that it was regarded as being faulty when the in- 
sulation resistance fell to 3.000 or 4,000 megohnis per 
mile. The speaker bore witness to the very good working 
of those cables; they required practically no attention, and 
one man was able to look after quite a large nuniber of them— 
ə very important point in connection with maintenance. The 
maintenance cost of the repeater was extremely small. No 
reference was made in the paper to the ringing arrangement, 
which was far more difficult to repeat than the speech. 

Mr. Т. E. Ѕткетсн hoped that the paver would not have the 
result that every time they ran a pair of wires into a rural 
district the local people would expect the line to be under- 
ground. 

Mr. А. E. Baxxks thought it significant that each step 
towards improved speech transmission and extended means of 
communication had been accompanied by increased volume of 
traffic. a sure Indication (if indeed any were required) that a 
definite field existed for still greater development in those 
directions. Regarding signalling, the method of applying a 
Vibrating reed so us to produce currents of a frequency suit- 
able for transmission by repeaters appeared to be promising. 

Mr. J. M. Jackson touched upon maintenance of the under- 
ground work; underground cables would break down just аз 
overhead wires did, though not so frequently, and а tribute 
ought to be paid to the Post Office research engineers for the 
very good work they had done in devising a systein of 
localising higher resistance faults. 

Mr. L. H. Crane, referring to the proposal for a cross- 
country overhead system on steel towers and the snecial way- 
leave powers, if any, that were contemplated in connection 
therewith. presumed that a special Act of Parliament would be 
required after the lines of the Acts required for the construc- 


tion of railways, as the present powers of the Post Office 
would be quite inadequate. In the repeater circuit, hg. 8, 
he understood that the up side could not speak at the same 
time as the down side. If that was correct, would it not in 
practice lead to trouble in cutting off through both ends 
endeavouring to speak at the same time? From the size_of 
the filament batteries he understood that the valves were in 
circuit with the battery permanently, or at least during the 
day time. Was it not possible to arrange the circuits во that 
the valves were only in circuit when required, namely, when 
the line was connected ut both ends by either operator or 
subscriber? Suitable relays could be designed for connecting 
in the balancing circuit of the repeater shown in fig. 2 to 
effect that purpose which would also enable automatic calling 
and clearing signals to be arranged for. Perhaps some form 
of polarised relay might solve that problem. 

Mr. C. E. MORGAN understood the application of the four- 
wire repeater circuit was lunited to circuits in the region of 
200 miles in length. In connection with the two-wire repeater 
circuit they could not have a main greater than а cable equi- 
valent to 12. In a nuinber of cases there was a demand in the 
neighbourhood of 7, 8 or 9, which seemed to mean keeping 
up the overhead lines. : 

Mr. A. D. Hart, in replving to the discussion, explained 
that Sir William Noble’s difficulty in drafting the paper was 
to keep it within reasonable limits. If he had started out to 
deal with fault localisation, that section alone would have 
been as big as the paper itself, and a long paper would have 
been necessary to explain the ringing arrangement. Also Sir 
William had in mind the fact that those subjects were dealt 
with in the professional papers of the Institution of Post Office 
Engineers. The tests made between London and Liverpool 
were made with a cable which did not contain screened con- 
ductors; the cable was of quad formation for some distance 
out of London and then dropved into twin formation. The 
multiple twin which they now used was a later development. 
and another type which had fallen out of use was that known 
as the quad pair. Martin and Tremain did continue their 
tests on screened conductors, but not in connection with that 
cable. There was no ditlieulty whatever in working. valves 
in series for telephone-repeater working, but the limit was in 
{һе cable. The fact that they had to crowd so many con- 
ductors into a telephone cable meant that the mutual inter- 
ference between the neighbouring circuits was a measurable 
quantity. If they pushed up the amplification for the repeater 
by adding valves in series, then they increased the mutual 
interference. ‘Two valves in series were sufficient to give 
much more than could safely be put into the telephone cable, 
i.e., in practice the repeaters could be spaced out ona under- 
ground cable to about 60 miles apart, sometimes 70. If they 
were taken beyond that distance the attenuation would be во 
great that the amplification that would be necessary at the 
repeater would give serious trouble. Probably the minimum 
distance over which the four-wire repeater circuit would be 
used might be four or five miles. For trunk circuits it was 
rather difficult to give a minimum distance, but certainly with 
the two-wire repeater, which would be used on the : London- 
Manchester cable, they could cover most of the requirements, 
because if they could ensure a standard in that current, say, 
12 miles corresponding to a reduction ratio between the send- 
ing and receiving currents of about 4 to 1, they would be 
getting a quality of conversation very much better than they 
could get on many of the circuits at the present time. The 
current taken by the valve now in use (a sample of which was 
exhibited) was 0.8 A, and the power expended in the filament 
was roughly 4 W. which gave an electron emission of about 
10 amperes. That gave all they required. They would like a 
filament that would give that same electron emission for a 
less expenditure of energy, but the low-wattage valves they had 
tested up to the present were not entifely suitable for tele- 
phone-repeater work. It was absolutely essential that the 
grid voltage-plate current curve of a valve for telephonic 
repeater purposes should be an absolutely straight line. The 
switching-on of valves only when they were wanted obviously 
meant a complication of relays. They were aware of Ше 
necessity for transmitting ringing currents, signalling, calling, 
and so forth, but the first essential was that they should trans- 
mit speech, and any addition to those circuits of automatic 
means of calling and so on meant complication. A further 
development, the details of which would be published shortly, 
was a method of signalling for groups of repeater circuits auto- 
matically by means of a device which was familiar to telegraph 
engineers. Suppose ten circuits between two points which 
they could not afford to supply with signalling arrangements ; 
they could put a multiplex distributor on the tenth circuit 
and let it distribute ringing current to each of the others. 
Manchester was to be a telephone-repeater station, and a Very 
important one apparently because it was a sort of focus for 
all the long-distance lines in that part of the country. and the 
Manchester repeater station would grow as the underground 
cables increased. The speaker did not agree that the micro- 
phone repeater might have to be resuscitated. 


Radlum.— The Times states that over £500,000 has 
been raised in Denmark by a natioral fund for the purchase of 
radium, | | 
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JAPANESE HYDRO-ELECTRIC AND ELECTRICAL MANUFACTURING WORKS. 


Two noteworthy articles dealing with the remarkable 
progress made in recent years in Japan in the utilisation 
of water power and in the manufacture of electrical 
ulachinery and apparatus were published in the Japanese 
section of the Times Trade Supplement on April 16th, 
1921. The following abstraets of the articles, which 
have been written by Mr. R. Torikai, Professor of Elec- 
trical Engineering at the Iinperial University of Tokio, 
will no doubt be read with interest by those who have 
not perused the originals in our contemporary :— 


THE HYDROELECTRIC WORKS. 


At the outset the author recalls the fact that Japan is a very 
narrow and mountainous country. A chain of lofty moun- 
tains extending along the whole length of the islands forms a 
high central axis, on both sides of which hundreds of rivers 
rush down to the sea. The great difference between Ше 
uplands and the plain and the relatively short distance between 
the mountains and the coast render these rivers swift and 
unsuitable for navigation. But this physical configuration has 
a practical advantage as it has endowed Japan with abundant 
water power resources. The investigations made by the De- 
partment of Communications, which controls the supply of 
electricity, indicate that the islands possess sufficient water 
power to generate 5,000,000 h.p., and concessien rights have so 
far been granted for 1,000,000 h.p. Applicants for rights have 
to obtain permission from the Department of Communication 
and the Department for Home Affairs before they are able to 
take practical steps in the direction of utilising any water 
powers, and failure to begin operations within a specified period 
involves the cancellation of the permit. 

The first generating station was established 30 years ago by 
the City of Tokio, which erected the Sosui Works. A water- 
way, divided partly into canals and partly into tunnels, was 
constructed from Lake Biwa to the city. The works was 
modelled according to the American system in use at that 
period, and was equipped with alternating current generators 
at 133 cycles. This station was continued in use until 1912, 
when the city constructed a modern station of a capacity of 
6.000 kW. After the completion of the former the use of 
hydro-electricity gradually extended all over Japan, and since 
1910 a large number of hydro-electric works, with an average 
capacity of 10,000 kW, have been erected. Not only so, but 
the high price of coal and the general industrial progress of 
the country have recently imparted а further impetus to the 
development of hydro-electric works. 

Although the hydro-electric works in size and equipment are 
not comparable with those in various countries in Europe and 
America, the professor states that the natural features of the 
country and the progress already made indicate that hydro- 
electricity has a great future. Electricity is generated both 
by water power and from coal, is used for lighting and trans- 
port purposes and in chemical and other industries. Electric 
light is in almost universal use in Japan to-day, and even in 
small villages and in remote places in tlie heart of the moun- 
tains it is available to the inhabitants. 

Coming to consider the generating works in existence, the 
author remarks that the loftiest mountains are situated in the 
centre of the country, where the district is known as the 
Japanese Alps"; here and at some of the lakes is to be 
found the greatest head of water. Accordingly the large and 
tvpical electrical undertakings have naturally utilised these 
centres, and have concentrated on the supply of power to the 
two great industrial centres of Tokio and Osaka. In the case 
of the Ujikawa Electric Co., Lake Biwa is the source of water 
power. ‘The capacity of the power house 1s 35,000 kW, three 
phase, at 11,000 volts and 60 cycles. This is stepped up to 
55.000 volts and transmitted to Osaka. which is 20 miles dis- 
tant. and is there reduced to 11,000 volts and distributed over 
the city by means of underground cables, which is the usual 
system of distribution in the large cities. The company, in 
conjunction with the Osaka Electric Company, which has an 
output capacity, generated from coal, nearly equal to the 
former, has been supplying most of the energy for Osaka. 
Owing, however, to the growth in the demand having ex- 
ceeded the output capacity, the Ujikawa Company is now erect- 
ing a second station. But instead of providing long tunnels 
and canals for the conveyance of the water, the company is 
building a dam across the river Uji and thus raising the level 
of the water to a sufficient height to generate the necessary 

ywer. 

The Ujikawa Co. and the Inawashiro Electric Co. are the 
two largest concerns in Japan. The Inawashiro is a volcanic 
lake in the north of Japan, and is the source of a river which 
flows towards the Wakamatsu Plains, the difference in level 
between the lake and the plains exceeding 1.000 ft. In order 
to utilise the potentialities of the site, the company proposes 
to erect four large power houses. two of which have already 
been completed and are supplying power to Tokio. The 
generatine capacity. of the first of the two stations is about 
40,000 KW at 11.000 volts and 50 eveles. The voltage is raised 
to 111,000 and the current transmitted for a distance of 150 


miles to Tokio by means of copper conductors on steel towers. 

Lhe two companies in question represent the hydro-electric 
undertakings in the western and eastern districts. Many other 
companies are also engaged in the business, and the names of 
five are mentioned as possessing power stations of over 10,00) 
kW, transmission lines over 50 miles long, and pressures of 
from 55,000 to 66,000 volts. In addition to these, many new 
schemes based on the utilisation of the power of the * Alps 
have been prepared in order to meet the growing and unlimited 
demand for supply. In this connection the names of four com- 
panies are cited as having been constituted for allording a 
delivery to Tokio and two for the supply of Osaka. These 
schemes make provision for a considerable output, ranging 
from 60,000 kW in one саве to 170,000-k W in a second and to 
300,000 kW in each of two other projects, while the intended 
distance of transmission extends over 200 miles at pressures of 
165,000 volts. 

After referring to the technical error of two frequencies hav- 
ing been adopted of 50 and 60 cycles respectively, Prof, Torikai 
mentions the problem of the electrification of the railways and 
the organisation of the supply of power. All the tramway 
systems and inter-urban lines, he says, are at present operated 
by electricity, and the Railway Board, which manages the 
nationalised railways of Japan, has prepared plans for the 
conversion of the railways to electric traction, which are now 
before the Parliament. 


THE MANUFACTURING WORKS. 


The second article by Prof. Torikai, treating of the Japanese 
as manufacturers, points out that there were only a few works 
of small size in the country before the year 1910. These were 
occupied with the production of the smaller types of machines, 
whilst almost all the electrical apparatus had to be obtained 
from other countries. But simultaneously with the growth n 
the use of electrical power there has been a steady advance in 
the manufacture of electrical apparatus. Nevertheless the pro- 
ductive capacity in dynamos and motors is still far below the 
requirements of domestic consumption, and as a consequence 
these continue to be imported on a large scale. 

The author admits that, generally speaking, the electrical 
manufactures made in Japan do not stand comparison with the 
products of other countries, and he therefore thinks that the 
frequent criticism of the crudeness of these and other manu- 
factures calls for some explanation. As a rule this defect is 
attributed to lack of scientific research. While agreeing that 
the same progress in research has not yet been made in Japan 
as in Europe and America, the professor does not consider that 
this alone accounts for the inferiority in question. In his 
opinion Japan has made sufficient advance in scientific investi- 
gation to meet her industrial requirements, and constant pro- 
gress is being made in this direction. It has, however, to he 
borne in mind that Japan is а remote country which has been 
practically isolated for 2,000 years, and that until recent years 
the pursuit of business, trade and commerce was despised and 
regarded with contempt. One result of this isolation. com- 
bined with the obstacles of the language. is that Japanese 
students, in order to prepare themselves for scientific studies 
and research work, have to spend more than five years in 
learning foreign languages. It has also to be remembered 
that until about 50 years ago there were no Japanese work- 
men trained in modern industries; and all the skilled artisans 
of to-day have been trained during the past 30 years. On 
the other hand, their fellow workers in Europe and America 
have the benefit of generations of skilled training behind 
them. Under these cireumstances the author ascribes the 
defects of some Japanese manufactures to this lack of experi- 
ence. 

Discussing in detail the manufacturing industry. Prof. 
Torikai states that at present there are 15 large works which 
are constructing dvnamos of over 1.000 kW, the largest being 
the Shibaura. the Hitachi, the Mitsubishi, and the Okumara. 
which are capable of turning out the largest types of machines. 
Steam turbo-generators of 10.000 to 11.000 kW have. been 
built bv the Mitsubishi Co. All the water turbine generators 
for the Uiikawa Electric Co., each of 7,000 kW at 11.000 volts, 
and all the dynamos of about the same capacity for the 
second power station of the Inawashiro Electrie Co., were 
supplied by the Shibaura Co. In other words, all the largest 
generators in use in Japan have been made by native firms. 
The Hitachi and Okumara works, which have also made à 
number of large machines. are also endeavouring to construct 
hydraulic turbines of moderate size, but this branch has net 
yet. been fully developed. 

t is apparent, the author remarks, that Japan is now celf- 
reliant in the prodnetion of ordinary dynamos, but these 
machines are not very much cheaper than those imported 
from abroad. owing to the fact that Japan is not vet self- 
supporting in all essential materials, seeing that certain 
raw, and semi-finished vroducts have to he imvorted. Tn- 
vestigations, however, have recently been made into the 
anestion of the availability of domestic supplies of sich 
materials. | 

The manufacturing works mentioned also produce practice! 
all other electrical apparatus, such as electric railway material. 
heaters, domestic appliances, &e.; but only a few of the works 
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manufacture electrical measuring instruments. No difficul- 
ties are encountered in the production of meters for switch- 
boards and for general industrial purposes, but the industry 
is not yet able to construct the finer scientific instruments, 
where absolute accuracy is a sine qua non, such as electro- 


meters, ampere balances, standard resistances, &c. 


Prof. Torikai proceeds to remark that the manufacture of 


electric incandescent lamps 
and all such requirements can now 


has been thoroughly mastered, 
be met by native firms, 


but owing to patent rights, practically all the lamps are of 


the Mazda " type. 


Some new lines of Japanese invention 


have recently appeared on the market, and their manufacture 
will be gradually developed in the future. 
which can be produced even for a 220,000-volt line, 
has been made with the production of conducting wires and 
cables, and the author says that in addition to being able 
{о meet the whole of the demand in the home market, the 
four existing cable factories are also able to carry on an 


export trade. 


Besides insulators, 


p 


progress 


ELECTRICAL IMPORTS AND EXPORTS 


OF JAPAN. 


ТнЕ following statement shows the import and export trade of 


Japan in 1919 in electrical and similar goods. 


For purposes of 


comparison, figures for 1918 have been added, together with & 


note of increases or decreases. 


IMPORTS. 
1918 1919 Inc. or dec. 
Country whence imported Yen Yen Yen 
Posta and materials for electric lines :— 
United States 16,000 151.000 + 135,000 
Insulated electric wire (metal armoured).— 
Total 7,000 71,000 + 64,000 
United States 5,000 3,000 — 2000 
United Kingdom 1,000 68,000 + 67,000 
Insulated. electric wire, other.— 
United States 70,000 145,000 + 75,000 
Steam turbines.— 
Total 275,000 836,000 + 561,000 
United States 275,000 588,000 + 313,000 
Switzerland ... — 152,000 + 152,000 
Gas engines, petroleum engines, and hot-air engincs.— 
Total. ; 966,000 + 461,000 
United Kingdom — 38,000 + 38,000 
Sweden gis 15,000 160,000 + 145,000 
United States 480.000 757,000 + 277,000 
Kwantung Province 5,000 — — 5, 000 
Steam engines.— 
Total 463,000 540,000 + 77,000 
United Kingdom 22,000 121,000 + 99,000 
United States 416,000 367,000 — 49,000 
Kwantung Province 13,000 — — 13,000 
France f — 35,000 + 35,000 
Germany 3.000 — — 3.000 
Steam boilers and parts. — 
Total 7,535,000 8,335,000 + 800,000 
Kwantung Province 116, 000 — — 116,000 
United Kingdom .. 1,285,000 2,636,000 71, 351.000 
United States . . 6,015,000 5,626,000 — 389,000 
Other countries 47.000 — = 
Dynamos, motors, transformers, éc.— 
Total 3,061,000 5,245,000 +2,184,000 
Kwantung Province iss 17,000 10,000 — 1,000 
United Kingdom 38,000 187,000 + 149,000 
Sweden E — 292,000 + 292,000 
United States 2,976,000 4,763,000 +1,787,000 
Dynamos combined with motive machinery.— 
Total 485,000 736,000 + 255,000 
Kwantung Province 1,000 105,000 + 104,000 
Sweden Qus — 199,000 + 199,000 
United States 483,000 431.000 — 52,000 
Telegraphic and telephonic instrumenta and parts.— 
Total 91,000 265,000 + 174,000 
United Kingdom 1,000 5,000 + 4,000 
France as 1,000 8,000 + 7,000 
Denmark а 14,000 3,000 — 11,000 
United States 75,000 247,000 + 172,000 
Water turbines and Pelton wheels.— 
Total 82,000 1,787,000 +1,705,000 
United Kingdo " — 637,000 + 637,000 
France м ИЕ У 13,000 355.000 + 349,000 
Switzerland - = 32,000 778,000 + 746,000 
weden bu 4,000 — = 
United States 33,000 15,000 ~ 28,000 


Incandescent electric lamps.— 
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Total 44,000 
United Kingdom ... a 4,000 
United States she at 39,000 
Filaments for incandescent lamps.— 
Total 320,000 
. United Kingdom 107,000 
France eR ES ae 7,000 
United States H ЮЕ ‚000 
Submarine telegraph or telephone cables.— 
United States m e 6,000 
Wattmeters.— 
Total 2M .. . 460,000 
United Kingdom ... is 23,000 
Switzerland ... ios ... A 201.000 
United States 236.000 
France Mig ы m. — 
Ammeters and volt meters. 
Total , .. 218,000 
United Kingdom 1,000 
United States 217,000 
Accumulators.— | 
Total 26,000 
United Kingdom — 
Germany T 4,000 
United States 22,000 
Carbon for electrical use.— 
Total 3 . 275,000 
United Kingdom ins 20,000 
rance 885 p ius 3,000 
United States 251,000 
EXPORTS. 
1918 
Country to which exported Yen 


Electrical machinery and parts thereof.— 


Total бу . . 3,984,000 
China e 0 e. 1,005,000 
Kwantung Province 1,513,000 
Hong Kong . 62,000 
British India 207,000 
British 8.8. ... 53,000 
Dutch India ... ЖЕ 275,000 
French Indo-China 11,000 
Asiatic Russia 13,000 
Philippine Islands .. 34,000 
Siam M 16,000 
United Kingdom 33,000 
France i3 245,000 
United States 2,000 
Canada та 10,000 
Chile 20,000 
Argentine 20,000 
Egypt fs ES 28,000 
Cape Colony and Natal 83,000 
Australia - 2 296,000 
New Zealand 53,000 
Peru m bes TM — 

Telephones’ and parts thereof.— 

Total 421,000 
China ... РЕ T 182,000 
Kwantung Province 172,000 
Hong Kong ... 4,000 
British India 4.000 
Dutch India ... 49,000 
Asiatic Russia 12,000 

Electric lamps.— 

Total xcd . 2,570,000 
China ... Sea an 482,000 
Kwantung Province 242.000 
Hong Kong ... 157,000 
British India 261.000 
British S.S. ... 25,000 
Dutch India ... 5 108,000 
French Indo-China ... . 91,000 
Asiatic Russia 37,000 
Siam ы 51,000 
United Kingdom 143,000 
France iit 135,000 
Italy... ius 61,000 
United States 53.000 
Canada des 239,000 
Peru 18,000 
Chile 15,000 
Argentine 17,000 
Brazil | 1,000 
Egypt ... T 255 55,000 
Cape Colony and Natal 28.000 
Australia He 379.000 
New Zealand is 11,000 
Philippine Islands 7,000 
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| 1918 1919 Inc. or dec. 

Country to which exported Yen Yen Yen 

Electric insulated. wire.— i-o | 

| Total . 8,924,000 8,411,000 + ^ 87,000 
China ET n i „> 1, 312.000 1,445,000 + 183,000 
Kwantung Province 622.000 1,444,000. ＋ 522,000 
Hong Kong ..  .. —. 173,000 Arz, % + 30,000 
British. Indies = e. 1,449,000. 195.000 — 1,124,000 
British S. S.. .. 119.00 135,000. + 16.000 
Dutch India ... nt . . 1,025.000 1,660,000 + 685,000 
French. Indo-China ТЯ 40,000 51,000 + 11,000 
Asiatic Russia. д us 70.00. 006,000 ＋ 836,000 
Philippine. Islands me 44,000 2400 — 21,000 
Slam . = bax ude 44,000 96.000 + 52.000 
United Kingdom . ы 63000 — — 63,000 
France e 08 b 10,000 — — 10,000 
United. States fat T 7,000 6.000 — 1,000 
Peru ... kia 2M ye 13,000 110,000 +` 97,000 
Chile .. к э. си S6000 111.000 + 25,000 
Argentine . a е, 305,000 367.000 + 62.000 
Brazil ms he on — 14.00 ＋ 14,000 
Egypt .. 107000 — 20,000 — 87.000 
Cape Colony and Natal ... — 914,000 — 132,000 — 82.000 
Australia М i e. 29,485,000. 1,315,000. — 1,170,000 
New Zealand " .. 231.000 141.000 — 90.000 
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THE FARADAY SOCIETY. 


1.—Тнь ELECTROLYTIC RECOVERY OF ZINC. 


AT the March meeting of the Farapay Society, after the 
delivery by Prof. Porter of the Presidential Address (re- 
ported in our issue of April 8th, p. 439), а discussion took place, 
based on an exhaustive paper presented by Mr. S. Кир, on 
the electrolytic process for the recovery ot zinc from its ores. 
Abroad, notably in America and Tasmania, the process has 
already to a considerable extent displaced the old distillation 
method. ‘hus at Anaconda the plant in operation has a 
capacity of 100 tons a day, and that at Trail in British 
Columbia 40 tons a day. At Risdon, in Tasmania, a 10-ton а 
day plant is in operation, while extensions up to 100 tons a 
day are being rapidly pushed forward. It is clear, therefore, 
that the technical difficulties associated with the method have 
been surmounted, and the superiority of the product over 
distilled zine (it reaches a 99.95 per cent. grade) being quite 
unquestionable, the matter of its applicability in any country 
becomes essentially an economic one. Not entirely economic, 
however, for there is a question of broad national policy 
involved, and it will be recalled that during the war our 
dependence upon oversea supplies of spelter was a matter 
which gravely affected {һе national security. During the 
past five years the average annual production of zinc in Great 
Britain has been 50,000 tons, against a consumption of 150,000, 
although at present it bas probably fallen to some 20,000 tons. 
This fall Mr. Field ascribes mainly to the approaching exhaust- 
ion of the supplies of the high-grade ores required by the 
distillation process, and he puts forward the thesis that the 
industry can be saved for the country by the introduction of 
the electrolytic method which can be applied to the treatment 
of the low-grade and complex ores still plentiful in Corn- 
wall, Scotland, and elsewhere. The contention stands or falls 
depending on the cost of electrical energy. Now, the process 
described by Mr. Field consumes 3.200 kWh per ton of cathode 
zine for the deposition and some 800 for subsidiary purposes, 
4.000 units per ton in all. The author was of opinion that 
steam-generated energy from low-grade fuel on the scale 
required for a 10 ton a day plant can be sold for . 35d. a unit 
and for .32d. on a 20 ton basis. Taking the figure at one-third 
of a penny, we arrive at £5 lls. per ton of cathode metal, a 
figure which, if substantiated, makes the process a possible 
one in this country. The discussion naturally turned round 
this question of price of electrical energy, but it did not 
yo very far. The matter is admittedly in a state of flux 
at the moment. As Mr. W. R. CoorrR pointed out, the ad- 
vocntes of the process should stir up the Electricity Commis- 
sioners. They certainly should, if the experience quoted by 
Mr. II. М. RipGk—himself an experienced worker in this 
field —be typical. Mr. Ridge, even before the war, was unable 
to contract for the supply of electricity: in bulk for electro- 
chemical purposes for less than 858. per h.p.-vear. and that 
figure would now have to be doubled. On the other hand, 
the Tasmanian electrolytic zine industry was obtaining electri- 
city for 408. or 45s. per H. p.-venr. Mr. DoN l F. CAMPBELL 
thought that Mr. Field's figures were not impossible of 
achievement, for the pre-war cost of generating power with 
gas from coke ovens or waste colliery products was about 
33d. The electrolvtie process was exceptionally favourable 
to the generating station in that both load factor and power 
factor were high. Whether the process was possible here 
depended on the price of coal: that it would in time displace 
distillation. was extremely probable when it was remembered 
that the old process demanded 5 tons of coal to produce ! ton 
of zinc, and that the advantages as regards labour and purity 
of product were all with electrolysis. i 


. We proceed.to the consideration ‘of the process itself. 
Briefly described, this consists in calcining sulphide ores to 
render the zinc soluble in dilute sulphuric acid, by which it 
is extracted as zinc sulphate. Ihe sulphate solution is purified 
and then electrolysed with insoluble anodes. The zinc is 
deposited in an easily detachable form, and it is finally melted 
down into ingots. The spent eleetrolyte, rich in free sul- 
phurie acid, is used for leaching a fresh supply of calcined ore. 
It contains some 3 per cent. zinc and 10.5 per cont. free acid. 
It is clear that the essential features of the process are the 
purification of the electrolyte and the subsequent electrolysis 
and the success of the latter depends almost entirely on the 
degree to which deleterious impurities have been removed 
trom the electrolyte. These impurities are: (1) iron, arsenic, 
antimony, and cobalt, which are removed by oxidising agents 
such as air, ozone, lead, and manganese dioxide; (2) copper, 
cadmium, and nickel, which are removed by means of zinc 
dust, the presence of a small amount of mercury as sulphate 
helping the removal of these metals and ensuring com- 
plete removal of the cobalt. In the paper Mr. Field 
discusses the methods of purification in some detail, and 
these deserve close study. At the meeting he showed in a 
striking fashion the harmful results on the deposited zinc of 
anything more than some five parts of cobalt and 0.2 part 
of nickel per 1,000,000. These metals, in fact, are the im- 
purities most commonly met with, and the most insidious. 
Ít was not until this fact was realised and methods devised 
for their almost complete elimination that electrolytic zinc 
extraction became practicable. Both cobalt and nickel ac- 
cumulate in the solution and act corrosively, but with a 
curiously marked difference. The former promotes the forma- 
tion of pinholes that penetrate the thickness of the deposit. 
which then quickly dissolves from the back in contact with the 
cathode. The effect of nickel is to engender small holes which 
widen, and ultimately а deep and sharp hole is cut clean 
through the zinc deposits. Both effects are most curious 
and interesting. 

The neutral purified solution of zinc sulphate is acidified 
until it contains 3 per cent. free sulphuric acid and 8 per 
cent. metallic zine, and it is then electrolysed, using lead 
anodes and aluminium cathodes. The current maintains the 
desired optimum temperature of 40-45 deg. C. Each cell. 
at that temperature, absorbs 3.35 volts and gives a current 
efficiency of 90 per cent. А series of cells is arranged in 
cascade, the solution flowing from one to the nest. Electro- 
lysis is allowed to continue until the acidity rises from 3 to 
10.5 per cent., and the zine content falls from 8 to 3 per cent. 
An inspection of the accompanying current efficiency curve 
makes it clear why these limits of acidity are chosen, and 
no further comment ijs necessary. The diagram also shows 
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that the average energy consumption is some 3,200 kWh pet 
ton of zine deposited. 

The deposits, which are easily detached from the aluminium 
cathodes, when melted down assay 99.95 per cent. zine, the 
slight impurities consisting of 0.02 per cent. lead. 0.02 per 
cent. cadmium, and 0.01 per cent. copper and iron. 

The process has certainly been worked out by Mr. Field 
and his colleagues with extraordinary care and thoroughness. 
Of its technical success there can be no question. One must 
hope that the zine market and the availability of sufficientlv 
cheap energy will. when times become more stabilised. 
enable the electrolytic process to compete on fair terms with 
zinc smelting abroad so that this country may become assure! 
of a home zine industry producing the metal from native ores. 
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II.— ELECTROLYTIC IRON. 


A paper presented by Mr. W. E. HuGues gave the results 
of a study of the crystalline forms of electro-deposited iron 
and the effect of acid upon its structure. ‘lhe experiments 
described dealt with deposits obtained from a ferrous chloride 
bath containing calcium chloride, and it was found that 
structurally they fall into two types, normal or fibrous, de- 
pending on the conditions prevailing. A close connection 
between the macroscopic and microscopic features of the de- 
posits was observed, thus enabling an operator to form an 
opinion as to the internal structure of his deposits from their 
external features. Thus, (a) a very close-gramed, matt, and. 
во far as the unaided eye can see, non-crystalline exterior 
connotes a fibrous interior; while (b) a crystalline external 
appearance is the mark of a coarse grained internal structure 
—one that approaches more or less closely to the normal 
type. (c) A bright metallic appearance indicates that the 
internal structure is of such fine grain that it is visible at 
higher magnification only. 

The conditions which determine the class of deposit were 
generalised by the author as follows :— 

1. Acidity causes the deposit to possess a fibrous structure; 
excess of acid causes the structure to be of extremely fine 
grain. 

2. As the acid diminishes in concentration the structure of 
the deposit changes from the fibrous to the normal type. 

3. Undisturbed deposition results in a structure that be- 
comes coarser and coarser in grain size as the deposition 
continues. This increasing coarseness is marked, macrosco- 
pically, by an increase in the size of the crystals on the surface 
of the deposit. 


III.—THrE ELECTROLYTIC REDUCTION ОЕ GLUCOSE. 


Prof. ALEXANDER FiNDLAY and Mr. V. Н. WILLIAMS pre- 
sented a note on ‘ The Electrolytic Reduction of Glucose.“ 
Previous work on this subject has yielded conflicting results, 
and the authors have, therefore. made a careful study of the 
reduction under varying conditions of temperature, current 
density, and current concentration, using both graphite and 
pure lead electrodes. The reduction of glucose to the cor- 
responding hexahydric alcohol is in itself а process of im- 
portance, but so far as the electrolytic method is concerned 
negative results were obtained. It is suggested that the 
production of formic acid and a pentose interfemed with the 
production of the alcohol. 


NORTH WALES AND CHESTER ELECTRICITY 
DISTRICT. 


WE have received the following communication from the 
Electricity Commission :— 

The Electricity Commissioners having considered the evi- 
dence submitted at the recent inquiry at Llandudno into the 
two schemes submitted respectively by the Corporation of 
Chester and by the North Wales Power & Traction Co., Ltd. 
(hereinafter called the company ), have arrived at the 
following conclusions :— 

l. The area provisionally determined received general assent 
except in respect of certain districts on the eastern side of the 
area. 

The Electricity Commissioners have decided to confirm the 
boundaries of the district as provisionally determined, subject 
to the inclusion of the Municipal Borough of Congleton, the 
urban districts of Alsager and Sandbach, and the rural district 
of Congleton, and to the exclusion of the urban districts of 
Northwich, Middleswich, and Winsford, and the rural district 
of North wich. 

2. The scheme promoted by the Corporation of Chester 
contains proposals for (a) the development of a series of low- 
fall water power stations (without storage) on the river Dee 
between Llangollen and Erbistock; (b) the establishment of 
à new steam generating station on the Dee estuary; (c) the 
temporary utilisation of supply from Н.М. factory, Queens- 
ferry; (d) the establishment of a small water power station 
in the Vale of Clwyd; and (e) ultimate co-operation with the 
company for a large supply from their hydro-electric system. 

From the evidence submitted to them, the Commissioners 
have come to the conclusion that the engineering proposals 
in this scheme cannot be approved, inasmuch as (a) it would 
be impracticable at the present time to develop low-fall water- 
power stations сп the river Dee; and in any event, such 
development would have necessitated a stand-by steam plant 
for ensuring reliability of the supply; (b) the erection of a 
coal-fired station on the Dee estuary is unnecessary, and the 
cost of generation at such a station would compare unfavour- 
ably with that of a supply from the North Wales hydro- 
electric system; (c) no definite proposals are included for the 
full development of the water-power resources of the western 
part of the district. | 

Moreover, the scheme. which provides for the establishment 
of a Joint Electricity Authority consisting of representatives 
of local authorities and bodies prepared to accept financial 
responsibility, failed to secure adequate public support. 


The Connnissioners consider that a supply from Н.М. 
factory, ‘Queensierry, should be utilised temporarily. The 
information given with regard to the development in the 
Vale of Clwyd was insufficient to Warrant a favourable opinion, 
although the Conunissioners recognise that this small water 
power may hbereatter be utilised. 

3. The scheme promoted by the company provides for the 
utilisation of the water power resources of the western area 
by the improvement of Cwm Dyli, the further development 
ol Dolgarrog, and a new and extensive development at Maent- 
wrog. 

‘The Commissioners are satisfied that the engineering de— 
velopinents at Cwm Dyli and Dolgarrog аге sound. Com- 
parisons with independent and earlier reports have also estab- 
shed the soundness of the proposed first development at 
Maentwrog, while an examination of the scheme for the 
second development has reasonably satisfied the Commissioner 
of its feasibility. 

Subject to the Commissioners being satisfied that the agree- 
ment between the company and the Aluminium Corporation, 
Ltd.. who own the Dolgarrog works will be such as to sate- 
guard the power supply therefrom, the Commissioners have 
decided to accept the engineering proposals of the company's 
scheme. ‘The adoption of this scheme will, in their opinion, 
ensure an ample supply of electricity to meet the require- 
ments of North Wales with a sufficient surplus for distribution 
at commercial rates to districts outside North Wales. Such 
an additional outlet will enable the full economic development 
of the available water power to be undertaken. 

The acceptance of the scheme by the Commissioners will 
be subject to (i) the company obtaining any further statutory 
powers which may be necessary; (п) the company satisfying 
the Commissioners as to their ability to raise the capital re- 
quired; and (iii) a consideration of the amount payable by 
the company in respect of back dividends. 

The Commissioners are satisfied that the provisions of 
Sections 43 and 45 of the North Wales Electric Power Act, 
1904, for the revision of maximum prices and of the relation 
between price and dividend sutticiently safeguard the public. 

4. A Joint Electricity Authority is necessary for the district 
for the purpose of l.cal supervision in the public interests over 
the development and co-ordination of the supply of electricity, 
more particularly as important natural sources of power are 
being utilised. Having regard, however, to the local circum- 
stances, the best interests of the district would be served by 
the delegation or transter by the Joint Electricity Authority 
to the company of its powers of supply with certain excep- 
tions. 

The Electricity Commissioners have accordingly decided to 
prepare a draft order providing for the establishment of a 
Jomt Electricity Authority for the district defined in para- 
graph 1. 

(i In settling the representation on the Joint Electricity 
Authority, the Commissioners will give due consideration to 
the proposals embodied in the scheme submitted by the 
Chester Corporation, and to the representations made by 
various local authorities, but they will have regard to the 
necessity for constituting а body which will not be too large 
to be efficient. 

(ii) The order will provide for the delegation or transfer 
to the company, by deed to be approved by the Commissioners, 
of such of the powers of the Joint Electricity Authority as 
the Commissioners may determine. 

The intention of the Commissioners is that while the supply 
of energy in bulk throughout the whole district shall be in 
the hands of the company, such powers shall be reserved to 
the Joint Electricity Authority as will enable it to facilitate 
the development and co-ordination of supply by the company 
and other authorised undertakers in the area. and in particular 
to control the development of distribution in all present un- 
occupied areas (subject to the existing right of local authorities 
or companies to apply for special orders to establish local 
distribution undertakings); to supervise generally the exercise 
by the company of such of the powers of the Joint Electricity 
Authority as may be delegated or transferred to the company; 
and to advise the Commissioners on matters affecting the 
supply in the district. 

(iii) Tbe order will embody the outlines of the technical 
scheme to be undertaken by the company, but will provide 
that modifications thereof may be made with the approval 
of the Commissioners. 

(iv) The order will require the Joint Electricity Authority 
to submit within a period of two years from the date of its 
formation proposals for securing a supply in unoccupied areas 
where there is a reasonable prospect of such supply being 
remunerative. 

(v) The order will not impose upon the Joint Electricity 
Authority any financial responsibility other than its own 
administrative expenses, which will be met by contributions 
from each of the interests represented on the Authority. 

Pending the establishment of the Joint Electricity Authority, 
the Commissioners will ask the parties concerned to form 
a small provisional committee, with whom the Commissioners 
can consult from time to time with regard to any development 
of supply in the district. 

The observations of the parties represented at the recent 
inquiry will be invited on the clauses of the draft order before 
the Commissioners hold the further inquiry required by 
Section 5 (4) of the Electricity (Supply) Aet, 1919. 


NEW PATENTS APPLIED FOR, 1921. 


(NOT YET PUBLISHED.) i 
Compiled expressly | th i Я 
$тривна, Вэ or thie journal by Маззив. Ѕкутон-Јомав, О'Ови. AMD 


tered Patent Agents, 285, High Holborn, London, W.C. 1. 


ae “ Gasfilled incandescent electric lamps." E. Y. Robinson. April 
10,921. '' Incandescent electric lamps.“ 
10,526. Portable electric sandin 
and J. A. Burgoyne, April llth. 
10.350. Electric switch, fuse, &c., boxes.“ 


10,561. *' Transtormers for high voltages. 
(Switzerland, October loth, 1920.) 


10.575. Single-tiuid primary cell." F. Weatherill. April llth. 
4 Apparatus ог regulating asynchronous electric machines by means 
a commutator machine arranged behind." E. C. R. Mark iemens- 

Schuckertwerke). April lth. cone ша 
10,991. * Telephone exchange 

(United States, May 13th, 1920.) 
10.595. Lelephone systems.“ 

(Germany, April 12th, 1929.) 
10.597. Amplihers for telephone circuits.“ Soc. 

phones. April 41th. (France, November 18th, 1929.) 


10.599. Transformation of alternating electric pressures and currents to 
direct pressures and currents, &c." У. A. Stigant. April llth, 


10,614. Telephone systems." Automatic ‘Lelephone  Manufacturin Co 
Ltd. April llth. (United States, April lg9th, 1929.) Ё i 


10,619. ** Speed accumulator for bicycles." P. S. Nixon. April 12th. 
10,129. “* Protective covering for electric refill batteries." G. P. Golden, 
April 12th. 
10,638. 


M. ‘Cartridge fuse for electrical circuits." G. W. Humphry. April 
1. 

10,639. Earth connection devices 
Humphry. April 12th. 

10,043. ** Electrical signalling, &c., apparatus for use in trains, factories, 
mines, &с.” L. G. A. C, р, Gaunt. Abril 12th, 

10,651. *' Electrically-illuminated hand mirror.” C. E. Toms. April 12th. 

10,663. '' Electric lamp holders, &c." G. F. A. Stone. April 12th. 
10.671. Electric batteries."  Hewittic Electric Co., Ltd., formerly West- 
inghouse Cooper Hewitt Co., Ltd. April l2th, (France, April loth, 1929.) 

10.080. '' Automatic compressed-air brake for tramways, &c."' 
April lZth. (France, April lóth, 1920.) 

10,681. Pneumatic brakes lor 
(France, April 19th, 1920.) 


10,68 7. Motor lor &enerating power.“ 


E. Y. Robinson. April llth. 
& and planing machine." H. E. Brand 


W. J. Woodrow. April lth. 
E. Haelely et Cie. April llth, 


systems." A. H. Adams. April llth. 


Ges. fur Drahtlose Telegraphie. April lith. 


Industrielle des Télé- 


for pipes, cables, sheaths, &c." С. W. 


E. Seguin. 
tramways, &c." E. Seguin. April 12th. 


Е. Macdonald. April 12th. 
10,039. '* Method for preventing disturbing inducuon between adjacent leads 
Carrying approximately the same high-frequency waves.“ H. A. Gill (Deut- 
che lelepnonwerke Ges.). April 12th. 
10.700. Control ol alternating current electric motors.“ 
Vickers Electrical Co., Lid. April 12th. (United States, July 30th, 1:429.) 
10,701. *' Control of alternating current electric motors. 
Vickers Electrical Co., Ltd. Apru 13th. 
10,702. Electro-magnetic switches.“ 
(General Electric Co.). April 12th. 
10.700. Trolley 
Ireland. April 12th. 


10.730. Switch arrangement sending and re 
of low frequency." Dr. E. F. Ниш Ges. 
1920.) 


Metropolitans 


Metropolitan- 
(United States, July 19th, 1э20.) 


British Thomson-Houston. Co., Lid. 


pole safety appliance for electric trams, &c." P. M. de C. 


ceiving electrical oscillations 
April 12th. (Germany, April 12th, 
10.446. Sparking plug shield.“ S. Sims. April 13th. 
10,761. Galvanic battery." J. Hossack. April 13th. 
10,76%. Electric baling presses for loose materials.“ ]. H. 
T. Hindle. April 13th. 

10,770. ''lüuminated signs." Studien Ges. 
April 13th, 

10.776. Chronometric electric switches, &c." L. Burn, W. W. 
and C. J. Stewart. April 13th. 

10,795. '' Receivers for 
April 13th. 

10,798. | Dynamo-electric machines," M. Dewhurst. April 13th, 

10,799. Electrical apparatus." E. L. W. Byrne. April 13th. 

10,500. Plug and socket connectors," A. P. Lundberg, G. C. Lundberg, 
Р. A. Lundberg, and G. Pegg. April 13th. 

10.802. Contact breakers for electrical ignition for automobile internal 
combustion engines." А. Demont. April 13th. 

10,503. *' Iclautography." H. G. Bartholomew. April 13th. 

10,809. '' Enclosed fuses.” A. L. Eustice. April 130. 

10,513. Variable speed power transmitting devices.” E. C. R. Marks 
(Marathon Electric Manufacturing Co.). . April l3th. 

10,822. “ Retardipg devices for relays." W. II. 
Svenska Elektriska Aktiebolaget. April 13th. 

1U,NZ3. '' Inverse time limit relays.” W. II. Petersen and Allmanna Svenska 
Elektriska Aktiebolaget. April 13th. 

10.84%. Telephone systems." II. H. Gelman.” April 13th. 

10.88 3. Control devices for electric Bosch Akt.-Ges. 
April 140. (Germany, May 3rd, 1920.) 

10. E. Contról of electric. lifting magnets" II. E. Bowen, W. Brooke, 
E. Holme & Co., Ltd., Steel, Pecch. & Tozer, Ltd. April БИҺ, 

10.903. Combined switch and petrol tap for 
Brigham. April láth. 

10.92. J. Apparatus for transmitting, reeciving, 
A. F. R. Cotton and E. W. C. Russell. April 14th. 

10.95. Three electrode bulbs or valves," бос. Anon. pour l' Exploitation 
de procedes M. Leblanc-Vickers, formerly Soc. Anon. pour. l'Exploitatiun 
des procedes Westinghouse-Leblane, April 14th. (France, April 15th, 1920.) 


10.939. Electric. starters. for internal combustion engines.“ Scintilla. 
(Switzerland, April láth, 1920.) 


Hindle and 
fur Elektrische Beleuchtung. 
Stainer, 
telephones.” A. 


Humphrey and E. Kempner. 


Petersen and Allmanna 


Menerators. "KR. 


Motor Cars, &c." W. S. 


or reproducing sound.” 


10.956. Electric hghting fur motor cycles, &c." S, L. Price. April l4th. 

10.959. Dynamo-electric machines." S. I.. Price. April lath. 

10.977. Generators of electric current.” P. Belyavin, April 15th. 

10,987. Non-glare head-light. for motor cars, &c." А. A. Green. April 
15th. ` 

10.990. Rheostats." 


: S. T. Quilliam (Electric Railway Improvement Co.). 
April loth. 

11.007. Transmission. systems with electric diaphragms for sound boxes 
for talking machines," H. Hurm. April loth. (Belgium, April 19th, 1920.) 

11,626, “ Means. for suspension of electric contact wires." L. N. Reddie 
(Consorzio per Elettrotrazione). April Toth, 

11,035. '' Machines for slotting insulation between commutator bars of 
electric machines," J. Phillips. April. D5th. 

11,038. *'' Timing devices for ignition apparatus of 
engines." R. S. Bowen. April loth. 

11.049. Electro-metallurgy."' 
Electric Co.). April loth. 


internal combustion 


(United States, April 17th, 1939.) 
British Thomson-Houston Co., Ltd. (General 
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11,061. *' Signalling systems, particularly wireless modulation 
Scott-Tag 


gart (Radio Communication Co., Ltd.). April 15th. 
11.065. Gas producers, electric f 
Clapp & Ferolite, Ltd. April lōth. 


11,069. “ High-frequency electrical apparatus.“ J. B. Bower. April 1th. 
11,070. Electric switch.” A. H. Hunt. April 15th. 


у “ Sparking plugs." H. Molla. April 16th. (France, May 10th, 
1920.) 


11,089. '' Combined spark intensifier and sparking plug tester [for in. 
ternal combustion engines." E. Arden Pye, H. Singer, and E. Taylor. April 
16th. 


systems." J, 


urnaces, crucible furnaces, &c." H. B. 


11,091. “ Trolley head for electric tramcars, &c. C. Noble. April 16th. 

11,120. *' Means for reducing capacitative ground current in high-tension 
transmission systems.“ Allmanna Svenska Elektriska Aktiebolaget. Aprii 
lth. (Sweden, April 16th, 1920.) 

11,121. *' Arrangement for neutral point resistances for high-tension trans. 
mission systems." Allmanna Svenska Elektriska Aktiebolaget. April 16th. 
(Sweden, April 16th, 1920.) 

11125. “ Electric switches." W. P. Gilbart and R. A. Griffiths. April 16th. 

11,127. “ Electric lighting and ignition systems for motor vehicles," E. A. 
Watson & C. L. I. Manufacturing Co., Ltd. April 16th. 

11,128. “ Safety fuses.” A. L. Eustice. April 13th. 

11.131. Quick make and break electrical switches.” 


F. Shergold and 
Edison Swan Electric Co., Ltd. April 16th. 


PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under which the specifications wil! be 
printed and abridged, and all subsequent proceedings will be taken. 


1914. 
17.733. Electric metallic filament incandescent lamp." Kende. July 27th, 
1914. Я 
1918. 
12,266. *'' Electric heaters." J. R. Quain. July 2th, 1918. (Cognate 
application 13,733/18.) (160, 844.) 
1919. 


6,749. Unidirectional radio receiving systems." British Thomson-Houston 
Co., Ltd. (General Electric Co.). March 18th, 1919. (160,840.) 
22.428. Electrical and other wire or cord or flex adjusters.” 
and О. Е. Westrup. September 12th, 1919. (160, 800.) | 
23.051. Combined double pole electric switch and plug." W. E. Watson. 
September 19th, 1919. (160, 868.) 
23,955. Electric insulators." V. Tedeschi. 
December Sth, 1918.) (136, 142.) | | 
23,956. ** Electric insulators.“ V. Tedeschi. September 30th, 1919. (Italy, 
February 18th, 1919.) (Addition to 136,142.) (139, 148.) | 
23.977. Electric switches." А. Anzani. September 30th, 1919. (France, 
October 2nd, 1918.) (133.309.) | 
29.600. Electric relays." Siemens Bros. & Co., Ltd., W. H. Grinsted, and 
E. A. Petithory. November 28th, 1919. (160.558.) ч e 
29,783. ''Insulating and anchoring device for electric lamp ho 
Sine ок Шип” B. Desking Noveniber 29th, 1919. (100,59U.) 
29,990. '' Induction motors." Colner Elektromotorenfabrik Johannes Brun- 
cken. February 7th, 1918. (136, 156.) 
30,120 **.Induction motors." Colner Elektromotorenfabrik Johannes Brun- 
cken. July 17th, 1919. (Addition to 136,150.) Men 1 — 
32,454. “ Telegraph printing systems.” Automatic Telephone Manulacturin 
Ta А i w Harrison: and S. R. Smith. December 29th, 1919. (100, 10.) 
32,703, " Magneto-electric machines." R. B. North and А. M. Allen. 
December ЭҺ, 1919. (160.931.) TN 
32,707. Audible and visible electric signalling systems for calling апе: 
oe Ny. ve Ely and Foster Engineering Co., Lid. December 30th, 1313. 
(160,932.) 


2.719. Burglar and like alarm apparatus." J. O. Attaque. 
30th, 1919. (160, 934.) b. a 

32,830. '' Radio receiving systems.“ British Thomson-Houston Co., : 
(General Electric Co.). December 3151, 1919. (100, 941.) 


E. Westrup 


September 30th, 1919. (Italy, 


December 


1920, E 
549. '' Electrodes for use in electric welding or fusion deposition RR 
Quasi-Are Co., Ltd., and А. P. Strohmenger. January 7th, 1920. (100, Ej 
879. Electric. heating device," Electric Heating & Hardware, Ltd. а 
F. J. Wineberg. January lOth, 1920. (100,971.) 
1,101. *'' Wireless direction. finding systems," F. 
19230. (160,975.) 
1.134. Commutators for dynamo-electric. machines.” 
Standard Commutator. Co.). January 13th, 1929. "C 
249. |“ Portable radio telegraphic and telephunic apparatus. : . 
Kho iia. al Н. St. J. De A. Doako 1 1иһ, 1920. ee 
2,688. *' Electric resistances.’ British. ‘Thomsoo-Houston Co., Ltd. (Genera 
Electric Co.). January 25th, 1920. (161,011,) 
3.600, „ Incandescent: electrice lamps.“ II. J. Osborn. 
(161,026.) 
12.222. Spark plugs." J. 
(142,511. ОТЧЕТ 
а " Spark plugs." W. Housman. November 26th, 1917. D 
16,911. *'' Electric starting device for internal combustion engines. : 
Bosch Akt.-Ges. May 26th, 1919. (145,527.) P 
18.170. Dynamo-electric machines.“ Locknitzer. Eisenwerk Ges. Dece! 
ber 2nd, 1919. (154. 878.) E 
18.889. Telemotor," R. Macgregor. July 6th, 1920. (Patent of additio 
not granted.) (161,102.) | » 
19,350. '' Conveyance and distribution of high-frequency electric currents. 
Ges. fur Drahtlose Telegraphie. May 28th, 1919. (147,447.) | dd 
19.504. Manufacture of composite conductors. for dy namo-electric us WR 
and other electric apparatus." Siemens Schuckertwerke Ges. December . 
1917. (147,571. : P 
19.543. Electrically controlled valve gear of a hydraulic gun-laying 
mechanism." F. Krupp Akt.-Ges, November 10th, 1917. 447.5900 - 
23,696. ''Cooling arrangements for dvnamoc-electric machinery.” кп 
Schuckertwerke Ges. October 8th, 1919. (Addition to 138.342.) (152,329) ~ 
23,451. “ Thermionic valves and the like.” H. L. Crowther АА Из) 
Makower. February 2nd, 1920. (Divided application оп 30,355 /19.) d ` "M 
27.004. “ Process for regulating the voltage in metal vapour rectifier in 


Murphy. January 13th, 


А. E. White (Toledo 
(160,978, ) 


February 6th, 19%. 


November 27th, 1918. 


lacono and S. E. Pace. 


is 919. 
stallations.“ Akt.-Ges. Brown, Boveri ct Cie. September And. 1 
(151,612.) 
32,887. 


V es 
„ Magnetos for internal combustion engines.“ Fabriques des Montr 
Zenith. December 29th, 1919.  (156,086.) 


33,063. '' Wireless transmission of speech." E. C. Hanson. June 15, 
1917. (154,587) | 
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THE ELECTRICAL MANUFACTURING 
= INDUSTRY. 


Ат annual meetings held during the last fortnight by 
two of the largest British electrical manufacturing com- 
panies, statements have been made which amply justify 
the optimistie views which have appeared in these pages 
recently respecting the electro-industrial situation: © - 

It is important that we should remember the very 
special place occupied by the electrical industry in 
relation to all or most other trades, and the service which 
it is peculiarly designed to render them in, their own 
progress toward more economical and efficient produc- 
tion. It is very easy to allow the heavy clouds which over- 
hang most nations to-day to depress us unduly and lead 
us to hold our hand from even some of the inost ordinary 
measures of enterprise if we forget that the essential 
service that it exists to provide places it in a unique 
position. If we can contrive means for passing through 
the present critical period with comparatively little 
damage to our manufacturing business we shall reach 
such a state of activity as the industry has never before 


known. 

What Sir Charles Ellis said at the meeting of 
the English Electric Co., Ltd., with regard to railway 
electrification is equally applicable to much other 
work that will sooner or later fall for execution. 
The delay in proceeding with the electrification of 
railways in the United Kingdom work which means 
so much to the future of the industry—is not 
due to any doubt as to the technical advantages 
that accrue from the adoption of electric traction; it 
is mainly due to difficulties of finance. The depression 
that affected other important national industries last 
autumn, began noticeably to affect the electrical trade 
a little later, but the company in question has a con- 
siderable volume of unexecuted orders, and, said Sir 
Charles, ‘‘ it is not unreasonable to hope that in all 
except the smaller classes of our manufactures the fly- 
wheel action of this volume of orders will be sufficient 
to carry us over until trade revives." The speaker 
stated that one of the causes of the present trade de- 
pression was tle loss of orders to foreign competitors 
consequent in part upon the wage rates now prevalent 
in British engineering and ''even more’’ in the in- 
dustries from which it draws its materials. He showed, 
as did Mr. Bryce at the ineeting of the Metropolitan- 
Vickers Co., that if we are to extend or even fully to 
regain our pre-war business abroad, considerable reduc- 
tions will be necessary in the prices of our products, 
and therefore in the cost of the whole range of pro- 
cesses through which they are built up from the mate- 
rials of coal and iron." Sir Charles has no doubt 
whatever that we shall be able to negotiate the present 
crisis safely if both employers and workers can be sure 
that the necessary sacrifices are distributed as fairly 
and equitably as is humanly possible over all those 
concerned. 

That there will be a revival of trade sooner or later, 
notwithstanding the very exceptional causes of the pre- 
vailing depression, there is no room for doubt, and 
when it does come the electrical industry will assuredly 
contribute in a remarkable way to securing appropriate 
reward for all classes and all craftsmen. ‘‘ The elec- 
trical industry has an assured future, because it ig 
bound up with those improvements and economies in 
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productive organisation which we all regard as a neces- 
sary element in the future prosperity of the world." 

l'or the record of what the English Electric Co. has 
been doing during the past year by way of consolidating 
its organisation, and developing at its several factories 
the manufacturing operations for which they are each 
most suited—in other words, the best possible utilisa- 
tion of our five works ’’—we must refer readers to 
our City Notes pages to-day. Efficiency of equip- 
ment and organisation, continuous team work by the 
staffs, discussion of labour problems through works 
committees, and economy in selling expenses at home 
and abroad—these are the outstanding features of the 
work that occupied the year that has gone. 

The record of the Metropolitan-Vickers Co. printed 
in our last issue indicated that the orders received in 
1920 were about 80 per cent. greater in value than those 
of the preceding year, and the orders completed were 
50 per cent. greater. The actual tonnage of orders 
completed, which is perhaps more suggestive than value 
nowadays, represented an increase of about 30 per cent., 
and as Mr. Bryce pointed out, this was à remarkable 
improvement, seeing that electrical machinery is always 
becoming lighter in weight, owing to the increase of 
efficiency in the use of the materials of construction, and 
he justifiably mentioned it as reflecting very great credit 
on the efficiency of the organisation. 

It is obvious that while neither of the two great 
electrical manufacturing concerns to which we refer 
can see any grounds for exultation as long as the home 
industrial and financial situation is 80 depressing, and 
the state of international questions causes general un- 
gettlement, they are both, like probably many other elec- 
trical firms, living in anticipation of great times that 
may not be far off. | 

Mr. A. F. Berry, of the British Electric Transformer 
Manufacturing Co., Ltd., rightly said the other day 
that the next few years would test the capacity of even 
the best captains of industry, and he remarked that it 
would be most difficult to restart businesses that had 
stopped, or speed up those which had slowed down. 
There is undoubtedly a distinct danger in slowing down, 
and it should not be done without the fullest delibera- 
tion. 

We are inclined to give a word of warning lest, due 
to the adverse conditions of the moment, there be a 
tendency to permit the instruments of electrical com- 
merce to rust, to dispense with men essential to the best 
enterprise when the awakening comes, to defer the pre- 
paration of measures for securing efficient salesmanship. 
These are matters in connection with which the wheels 
cannot be set running efficiently again in a hurry if we 
have indulged in a little slacking off. We cannot afford 
to slow down in our efforts to keep in touch with buyers 
either at home or abroad. The prices of our product 
must come down sooner or later, and we shall be the 
better able to take advantage of reductions if our sales- 
manship, publicity, and general business-getting organi- 
sation be continuously maintained in a state of high 
efficiency. | 


——ñ —— —— ISP —.. —̃— 


A point of considerable importance 


Sale of Goods to those who buy goods having a trade 
Under a Trade mark was decided in the Court of Ap- 
Mark. peal some time ago. The question was:— 


| What is the effect of a sale of goods 
which bear a label which is an infringement of the 
trade mark of some third person? The defendants sold 
to the plaintiffs certain cases of condensed milk. Some 
of the tins were labelled with the“ Nissly " brand. 
After the transaction was completed, the plaintiffs found 
that the label was an infringement of the trade mark 
of Nestlé Co. In these circumstances they were com- 
pelled to sell the tins at a loss, having first removed the 
offending labels. They sought to recover damages from 
the defendants. By Sec. 12 of the Sale of Goods Act 
1893, „ In a contract of sale, unless the circumstantes 
of the contract are such as to show a different intention, 
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there is: (1) An implied condition on the part of the 
seller that in the case of a sale he has a right to sell 
the goods, and that in the case of an agreement to sell 
he will have a right to sell the goods at the time when 
the property is to pass. (2) An implied warranty that 


the buyer shall have and enjoy quiet possession of the 


oods. . . . Mr. Justice Bailhache held that when 
without the knowledge of the buyer or of the geller goods 
are labelled in such а way that they cannot in their 
then condition be resold without infringing the trade 
mark of a third party, the above provisions do not 
entitle the buyer to reject the goods. In coming to this 
conclusion the learned judge followed the decision of 
Lord Russell of Killowen in Monforts v. Marsden, 12 
R.P.C. 266. The Court of Appeal has now reversed 
this decision, holding that there was an implied con- 


dition on the part of the seller that the defendant would 


have the right to sell the goods, and that this condition 
had been broken. It is useful to note that this decision 
is not based upon Sec. 17 of the Merchandise Marks 
Act, 1887, under which on the sale or in the contract 
for the sale of any goods to which & trade mark or 
marks or trade description has been applied the vendor 
is deemed to warrant that the mark is genuine and not 
forged or falsely applied. 

It was decided in an earlier case (by Mr. Justice 
Rowlatt), Scaliaris v. Ofverberg, 37 T.L.R. 307, that. 
when goods are sold as being of а particular brand, the 
undertaking is that they will bear the label of the 
manufacturer which is put on the goods of that brand 
in the ordinary course of business, and there is no 
obligation on the purchaser to accept goods which do 
not bear the label, even though the goods of that brand 
have been made by that particular manufacturer. 


ä — aes 


| THE recent decision of the Ministry 
The Electrifica- of Transport to standardise the use of 
tion of Railways. the high-pressure direct-current system 
for the electrification of our railways 
suggests the inference that the battle between а.с. and 
d.c. has terminated definitely in favour of the latter. 
This conclusion, however, is by no means 80 well estab- 
lished as might be thought. In an article published in 
the Electrical World, Herr E. C. Zehme, of Berlin, 
points out that the electrification of railways in Ger- 
many, Sweden, Norway, Holland, and Italy is “© gome- 
what in suspense," on account of the lack of a definite 
decision as to the type of current to employ. Switzer- 
land and Austria have officially adopted the single-phase 
system at 15,000 volts, with a frequency of 15 or 163 
cycles per second, but in each country one- third of the 
existing mileage that is electrically operated is working 
on the d.c. system; in both cases the electrification of 
the railways is of extreme urgency, owing to the lack of 
native coal, and huge schemes with that end in view 
have been approved. | 
Sweden also has favoured the single-phase system, but 
has experienced considerable trouble due to inductive 
disturbances in telegraph апа telephone lines, which 
constitute a grave objection to the use of alternating 
current. Holland has not yet decided upon the choice 
of system. In Italy all three systems—d.c., three-phase 
and single-phase—are widely used, in the order namen 
and a special ministry has been formed to consider 8 


great extension of electrification, with a leaning towards 


three-phase, which has attained its greatest development 
in that country. | 

Germany has used single-phase on recent electrifica- 
tions, but here again serious inductive troubles have 
been met with, as well as operating difficulties, An 
doubts have been expressed as to the wisdom of adopting 
alternating current. In the United States, direct cur- 
rent has been in the ascendant for some years. 

It is clear, therefore, that the question is still by n? 
means settled ; the three-phase system, curiously enoug т. 
is not making much progress, and the fight is practically 
confined to the two great rivals, direct current 81 
single-phase current, which so long disputed the 
supremacy for lighting purposes in this country. 


— . 
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C ia mia ne лл 


SUBMARINE 


CABLE TELEGRAPHY. 


Oscillatory Circuit Signal. Conditions: Some Graphs, Tables, and Scales. 


By 


1. THE foregoing sub-title certainly is somewhat lengthy, 
and readers may opine that, at least, the collective term 
“some” might have been omitted. That this word is 
requisite is due to the fact that the following matter— 
once certain preliminary points shall have been dealt with 
— will relate to one sub-section, only, of the complex 
system of submarine cable station electrical adjustments 
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EDWARD RAYMOND-BARKER. 


widely-flung band of devoted and experienced men (what is 
mere geographical distance when mutual concern in an 
interesting subject unites all in one ?) who, at the present 
moment, dotted here and there over the world of land and 
ocean, under modern technical conditions of high tension 
not unattended by personal anxiety, keep the working of 
the world’s great cables up to concert pitch, the present 
writer, notwithstanding his varied experience ashore and 
afloat, feels a mere neophyte. 

4. However, some little time ago, having had his atten- 
tion drawn to the afore-mentioned sub-section of what really 
is a big subject, he thereupon devised, and eventually found 
useful certain graphic methods and curves which indicate 
the mutual relativity of K and L at various speeds. These 
graphs have since proved of great use. It is arecord of this 
little investigation, together with resulting ‘ables, curve 
sheets, and calibrated scales, a8 best may suit the reader’s 
preference, that the writer has much pleasure in submitting, 
through the columns of the ELgctricaL REVIEW, to all 
friends interested. 

5. It will be, of course, clearly understood that the only 
novelty claimed by the writer—in which particular direction 
he is not aware that he has been anticipated—lies not in 
any new process of calculation, but in the presentation in 
tabulated, and more especially, in graph form, or by means 
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Ап holes per min. = Signal Elements p.m. 
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and corrective devices of late years grown up owing to 
modern requirements with regard to high-speed cable-signal 
transmission and reception, auto-retranemission, and— 
whenever desirable—ultimate Creed record in Roman type. 

2. The said sub-section will be found to refer to the 
relationship or relativity desirable between capacity К 
(microfarads) of the receiving condenser, and inductance L 
(henries) of the receiving inductance shunt between cable 
and receiving apparatus (to be illustrated later), whenever 
permanent maintenance of any particular speed of effectively 
shaped-up signal impulses, or— expressed in another way— 
any particular frequency in complete cycles or waves trans- 
mitted and received per second, is desired. The circum- 


stance, therefore, that this sub-section forms only a small . 


portion of cable reception oscillatory circuit matter con- 
sidered generally, clearly justifies the foregoing qualifying 
expression some graphs." 

3. In the presence, so to speak, of the scattered and 


of calibrated scales, of calculated values resulting from 
theories and methods already known to and used by cable 
staffs. These graphs, and any tables corresponding to the 
same, will remain—at least, so the writer ventures to hope 
—a permanency for quick and easy reference at any time, 
or as models for others at any particular speeds required, 
to the great simplification of the work of quickly estimating 
not a few electrical adjustments. 

6. Already, reference bas been made to the necessity, first 
of all, for dealing cursorily with certain preliminary matter. 
This covers mainly :— 

7. (A.) The requisiteness, on any coherent submarine- 
cable electrical-signal transmitting and reception plante, of 
synchronic coincidence, between the several frequencies in 
terms of complete cycles () per second, of three separate, 
though co-operating, pulsatory systems, namely (а): Fre- 
quency of signal beats in terms of complete waves or cycles 
per second; (b) frequency pertaining to the natural period 
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of free electrical oscillations in the receiving oscillatory 
system, namely, that consisting of receiving condeneer in 
series -with actual receiver, these two instruments being 
shunted by a self-inductive resistance coil, induotence or 
magnetic shunt; (c) frequency pertaining to the natural 

riod of vibration of the actual receiver, whether this be a 

irect- working recorder or other apparatus on local circuit. 
Ав a matter of fact, the last-mentioned of these frequencies, 
especially that of a local circuit instrament, may be, with 
advantage, somewhat of a higher order than in the case of 
the prior two, viz. (а) and (b). 

8. (B.) Conversion of perforated-slip centre holes per 
minute (c.h.p.m.) into machine-transmitted l/ fers per minute 
—hereafter to be referred to as l. p.m.— and thence into 
equivalent complele cycles or waves per second. 

9. Let us. first of all, deal with (B). In former times, 
leading authorities, e.g., the Eastern Telegraph Со.'в 
Electrica! Department, took the average recorder code letter 
corrected for spacing a3 amounting to 3 7 contact elements 
per letter. Ia “ Nute; in The Electrician of April 23rd, 
1897, the following concise information is given 
10. At stations where the automatic trans- 
mitter is used, the letter speed per minute can readily be 
arrived at by counting the number of centre-holes in the 
perforated slip which pass through the transmitter in one 
minute, and dividing that number by tha constant 8:7 repre- 
senting the number of spaces oco ipied by an average 
letter. This constant 3 7 has been arrived at by а 
carefal examination of the traffic carried by the Eastern and 
other systems, and by calculating the actual number of 
electrical contacta which are made in the formation of an 
average letter, which is found to be within 8 per cent. 
of 2:6. То this figure must be added 1'0 for the space 
between each letter, and 0:1 for the proportion to be added 
to each letter on account of the extra space allowed 
between words—a word for this purpose being taken as 10 
letters.” | 

11. Of recent years the constant 8:7 contacts per letter 
has given place to the constant of 4 сол{ас!з per letter. 
For instance, Colonel George O. Squier, Ph.D. (now Major- 
General, Sigaal Corps, U.S. Army), in the memorable paper 
“ Од an Unbroken Alternating Current for Cab'e Tele- 
graphy,” read by him on June 25th, 1915, before the 
Physical Society of London," has given a graph, fig. 1 
(General Squier's fig. 8), exhibiting the linear relation 
between n, the frequenzy of a transmitting single-phase 
alternator, and the letters per minute transmitted, based 
on the assumption that the average cable letter with its 
space is equivalent to 4 contact signals. 

12. In a very useful paper entitled The Practical 
Problem of Telegraph Transmission from a New Angle of 
View,” contributed to the Royal Engineers’ Journal 
(October, 1915) by Major W. A. J. O'Meara, C. M. G., 
endorsing and supporting Colonel Squier's sine-wave 
alternating-current system of submarine-telegraph trans- 
mission and reception, Major O'Meara, on page 188, refers 
to 386 signals per minute as = 19 words per minute, This 
means that 386/19 = 20 signais per word, and 20/5 letters 
per word — 4 signals per letter. 

13. The British Post Office Imperial Cable Service, 
the Eastern Telegraph Co., T the Compagnie Française des 
Cables Télégraphiques, and, doubtless, other admini- 
st rations, have adopted the standard of 4 contacts per letter, 
including space. | 

14. Thus, an average cable-code letter with ita space 
.4 signal contact unita. 

4 centre-holes of perforated slip. 
4 half cycles (). 
2 complete cycles (~ ). 
15. Again, referring back to 8 :— 
].p.m.'60 == letters per second. 
.16. L.psec. x 4 = signal contact unite per sec. 
= } cycles (~) per вес. 


t If the centre holes per cable code letter be taken as — 3 7, as 
formerly was dove, the corr.sponding constant for Morse cod 


will = 4'7. Considering, therefore, the present-day extension o : 
ocean - cable Morse oode, tbe now generally-adopted constant of 
4 contact signals to the cab'e letter, would, after all, appear to 


be an exoellent and practical oompromise goyering all likely 
requirements — E. R. B. | 


~s Boece to. vA м ee 


17. 4 cycles per вес./2 == complete cycles () per вес, 

18. S», in conversion of |.p.m. to complete cycles (~) 
рег sec.—l.p.m. — 60 x 4 + 2 = per вес. 

19, But this is equivalent to -l.p.m. —- 80 x 2+ 2 
~ per вес. 

20. Which is tantamount to —l.p.m. + 80 = ~ perse. 

lp.m. — 15 = ~ per eee, 

21. Table I will be found usefully comprehensive. 

Column A gives transmission speeds in c.h.p.m. = ~ pm. 

| „ В equivalent l. p. m. И Со 
„ О eqaivalent — per sec. | 
» D recip. of О == duration of ~. 
„ E true frequency of oscillations zs ~ per sec. 
„ F recip. of E = periodic time of each ~. 

22. Ohart shown in fig. 2 embodies, in graph form, 
methods utilised for compilation of Table I. 

Line A, using ordinate scale c.h.p.m, and abscias 
scale A, converts c.h.p.m. into l.p.m,, and vice versa, on the 
basis of four centre holes to one cable-code letter. 

Line 4, similarly, but on basis of Eastern Telegraph Со,» 
former constant of 3°7 centre holes. to one cable-code letter. 

Line B,, using ordinate scale c.h.p.m., and abscissa scale 
B, converts c. h. p. m. to frequency ~ persec., and vice versa, 
on basis of four centre holes to one letter. 

Line B, similarly converts c.h.p.m. into ~ per sec., and 
vice versa, | 

Reciprocal curve c,, using ordinate scale o, and abscisss 
scale B, converts periodic time in fraction of a sec. per ~ to 
frequency — per sec, and vice versa, or, if required, sec. 
per — to — per sec., and vice versa. 

Example: —(Using, on the chart, a pair of compases) 
1,700 c.h.p.m. == 425 lpm. = 142 ~ per вес. = 0'071 
вес. per ~. 

(To be continued.) 


—— 


- DETERMINATION OF EQUIVALENT 
RESISTANCE AND COPPER LOSSES IN A 
THREE-PHASE STATOR. 


By A. NASH. 


ALTHOUGH the method of determining the equivalent resist- 
ance and copper losses in a three-phase alternating-curreat 
stator connected either star or in mesh is fairly well known, 
the derivation is, even amongst fairly qualified electrical 
engineers, somewhat hazy, and the accompanying explanation 
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may be appreciated by electrical students, both on p 

test bed and in technical schools. In the following © 

assumed that each phase winding has the same resistance. 
Let 7 represent the resistance of one phase winding. 

current flowing оК one phase 

ee. M line current per phase. 

For star connection C, = . 

„ meb „ cg=c + У8. 


» Cy „ 


i gt к eee, ub ecd d а Йй seh Hd 


чыч Ф Лв с — 


Vol. 88. No. 3,967, May 6, 1931.] 


THE е5 REVIEW. 


577 


Jo obtain the value of rin шй: apply a constant vol- 
tage with an ammeter in circuit to any two terminals АВ, 
во, or CA. This should be done whilst the machine is hot. 

For a star connection r = I V,,/C,,. 

This can easily be seen from tig. (3), as thone, are two 
phase windings in series. 

Now, copper loss per phase = с„? Ee =з 

In the three phases total copper loss = 3 ( 7 05 

Now, substitute r = (4 V,,/0,,) in (1), and we е get copper 
loes for a star connection 

== 8/2 .0 vie 
but ©, = 0, for star connection. 

„Copper less = 3/2 . с, V/ Oe 

Mesh Connection.—Proceed in exactly the rame manner, 
i.e, apply a constant voltage to any two terminals. Fig. 4 
shows plainly that the current divides up through two paths, 
one having resistance r and the other 27; consequently, 
two-thirds of the current will pass through the former, and 
from Ohm's law, voltage/current : = resistance, the resistance 
r in ohms will be — 


Vel [AE = 3 Yog? Oy, | - (2) 
Now copper lors per phase = с? r 
and total copper 1оёв xx 8 e, TX f. (3) 
Substituting value of r given in (2) in erpression (8) 
we get — 
Copper loss -x 8 0% x 8vV,,20, — хы e. (4) 


but for mesh connection с„= ./ З 
and substituting in (4), we get— 


Total copper loss = 8 (c, | V 4)? ar VsdCs 

= 8 0,’ 8 * 2. Vad Cpe 

= 2 с? “ДЕ Ogee 
which i is | exactly similar. to the star connection. | 

Summarisiog, all that ів necessary to obtain the equiva- 

lent resistance for either a star or mesh connection is to 
apply a constant voltage with an ammeter in cjrcuit to any 
two terminals of the machine, divide the voltage by the 
current, and multiply the result by 14. The total stator 
copper losses are then obtained by tue product of this 
quantity and the square of the alternating current in the 
line for any particular load. 


THE WORK OF THE ELECTRICITY 
| COMMISSIONERS. 


(COMMUNICATED. j^ 


Tux electrical field is only.one of. those in which the 
optimism prevalent two years ago has:proved to be mis- 
placed. But perhaps in no other field did a rapid 
recovery then seem more feasible than in that of electri- 
city supply. This arose largely from the fact that this 
subject had been investigated during the war by three 
separate committees connected with the industry, set up 
with different objects, and all of which had reported in 
much the same sense as regarded the supply part of the 
question. The establishment of the Electrieity Commis- 
sioners Would, it was hoped, clear the field, and by 
placing them under Sir Eric Geddes, at his own request, 
it was expected to obtain the necessary push.“ 

That the results to date are so disappointingly meagre 
and the actual achievements of the Commissioners so 
small, arises from several causes. These are not all 
the fault of the Commissioners, who were more or less 
bound by the Act to make some attempt to carry out 
a somewhat impracticable policy, before settling down 
to real constructive work. If perhaps they have taken 
rather longer than the electricity supply industry itself, 
to realise the real needs of the situation, it is not en- 
tirely their fault. The previous experience of the 
majority of the Commissioners naturally led them to 
attach more importance to forms of administration, 
composition of authorities, &c., and less importance 
than the business world does to the real question—the 
importance of getting some works started and the finan- 
cial difficulties of so doing. Whatever the reason, the 


Pact remains that to-day, two and a half years since the 
Armistice and longer still since the Board of Trade 
Report, not one important step haa been пешаву paken 
towards building a super station.’ 

When the Commissioners were appointed some criti- 


cism arose in company circles that their sympathies 


would be too municipal.“ The chairman, it was 
pointed out, had had comparatively little experience 
of private enterprise, Sir Н. Haward had been a life- 
long municipal servant, and Mr. Booth always a 
Government official. М5 | 

In practice, however, it cannot be fairly said that 
the Commissioners, in such decisions as they have made, 
have shown any pronounced bias. Their postponement 
of the County of London project until the L.C.C. and 
other parties interested had had a final chance to agree 
upon a scheme was at least. well intended. If it be 
said that at Nottingham they: seemed а little inclined 
to one side, yet at Chester they liave approved the other. 

Where a municipal or jointeauthority is really certain 
to proceed at once, so much tlie better. But if private 


enterprise offers the best chance of an early start, let 


us by all means use it, only provided. we. get the big 
station erectet. pae 

The attitude of the pulis toward the conipány and 
municipality question began to change ten yéars ago, 
and has changed very rapidly since 1913... In former 


days the question was who was to be allowed tlie profit- 


able right to sell electricity in any given area. Now 
it is а question of who, if anybody, can and will find 
the money to put up big stations to enable the existing 
supply undertakings to reduce their expenses. Ten 
years ago, most municipal authorities, broadly speak- 
ing, favoured extending municipal responsibilities. 
To day, while there are plenty of optimists. on municipal 
Electricity Committees, they do not get the same sup- 
port from their Finance Committees and Councils ‘as 
formerly, as regards expansion; and there is no super- 
abundance of private capital for this purpose. 

The first duty of the Commissioners—and the second 
is to get some of these big stations started. This is 
what they were largely appointed to do, and expected 
by the public to do. The form of control and questions 
of administrative machinery, while by no means negli- 
gible, are of tertiary importance, and the decision will 
usually be facilitated, if not inevitable, if only the main 
[urpose—real progress—be kept to the front. 

It has been said that the Commissioners are inclined 
to attach rather more importance to the question of 
forms of control than does the general public, and have 
not fully grasped the change in public opinion, which 
is now most concerned with getting cheaper electricity. 
Even if the Commissioners had been able to get half a 
dozen joint authorities established, we doubt whether 
it would have had as much real efiect on the industry 
as the erection of one super-station. As it is, the 
difficulties in the way of joint authorities—difficulties 
of sharing financial responsibilities, &c., apart alto- 
gether from difficulties of agreeing to form an authority 


—make it impracticable to delay helping the industry 


till they are in being. The industry looks to the chair- 
шап, as а practical engineer, to keep this fact before 
his colleagues. 

"This natural desire of the Commissioners, to establish 
joint authorities, if it can possibly be done, has guided 
their policy as regards the London situation. 

They have given the London authorities every chance 
and encouragement to produce an agreed scheme. If 
no such scheme is forthcoming, and the experience of 
the past 15 years indicates the unlikelihood, the London 
authorities can certainly not coniplain that the Com- 
missioners have not given them an opportunity. 

It is in the interests of London as а whole, and in 
our opinion. of the supplv authorities themselves, that 
an agreed scheme should be arrived at. But it must 
be a really workable scheme with a definite assurance 
that it will proceed, and not a half-hearted affair, in- 
tended, or at any rate subsequently used, merely to 
block a really big advance. The Commissioners may 
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be trusted to prevent this, and not to authorise а mere 
‘‘ paper scheme, or even an agreed technical scheme, 
unless they are at the same time really convinced that 
the necessary administrative machinery is also ready 


and the necessary finance and honest determination to 


proceed is also present. If the next inquiry does not 
result in at least one super-station being really begun 
by one group or the other, public opinion will, indeed, 
begin to question the powers of the Commission. In- 
cidentally, we believe that the starting of one up-to-date 
super-station in London, whether municipal or company, 
will do much more to bring about future agreement than 
the establishment to-day of an unwieldy Joint Authority 
without real unity of purpose. 


ENGINEERING IN RUSSIA. 


Ar the informal meeting of the INSTITUTION oF ELECTRICAL 
INGINEERS on April 25th, Mr. J. F. Avila was in the chair, 
during the discussion, opened by Mr. C. L. LIPMAN, on En- 
gineering in Russia. ‘Lhe meeting was not as well attended 
as usual, and was the last of the session. The meetings will 
be resumed at the end of October. Ihe chairman appealed 
for early notification of the subjects of papers ollered tor next 
session. 

Mr. Lipman commenced by stating that for the time being 
the Soviet Government was the only possible Government 
capable of maintaining public order. ‘Lhe roots of Bolshevism 
had gone 80 deep that to extirpate the system hurriedly would 
only increase the industrial chaos. Now the Soviets had been 
able to turn from preparations tor war, internal and external, 
to ambitious schemes tor the mobilisation of town and village 
in the peaceful re-establishiuent of industry, and the engineer- 
ing industry in particular. 

A body called the Eighth All-Russian Congress of Soviets 
bad planned this reconstruction. 'Lhis Congress decided to 


start with the electrification of the most important industrial | 


regions and, first, the coal mining and metailurgical industry 
of the Siberian, Ural, Moscow, and Donetz regions. It was 
anticipated that during 1921 the Donetz Basin alone would 
yield eight million tons of coal and 360, C000 tons of pig iron. 

The general destitution and the dearth of engineering 
materials had not permitted progress much beyond the exca- 
vating and lay-out stage, but considerable pioneer work had 
resulted. A hydro-electric scheme, the hashir generating 
station, to supply Moscow and a number of adjacent counties 
was being rushed forward day and night, for it was decreed 
that all factories in Moscow should use electric power. 

A temporary district station on the Shatour Marshes was 
helping the Bogorodsky transmission station to illuminate 
Moscow. The electric station at Sudakovsk works had been 
restored, and the works at ‘ula were receiving the required 
power. Seven industrial districts of the Moscow Basin were 
shortly to receive electricity from the Shatour and other 
stations with the object of obtaining 1,000,000 tons of coal 
per annum. 

In the Petrograd district electrification was being carried 
out at a quickened pace; the Ontkin works were being 
reconstructed, and а new station had been commenced on 
the Viazen Marshes. On the river Svir (the Svir Volkhov 
station) a huge hydro-electric plant was in hand for the supply 
of the northern districts of the capital. Simultaneously dredg- 
ing of Ше Svir was going on under the Mariinsky waterway 
project of connecting the Volga with the Baltic. 

In the Donetz Basin the electricity works, reduced to a 
deplorable state in the fighting with Denikin, were already 
recovering, and at the end of February last JU stations with 
a total capacity of 190.00 kW were working in three ot the 
chief districts, while 3,000 motors of 122.240 h.p. had been 
repaired and put to use. 

In the Kizelovsk coal district in the Ural great efforts were 
being made to finish the electricity works by 18 months hence. 
Nor was it only industrially that the electrification was going 
on. ‘Thousands of cottages were receiving light, and in the 
Kieff district the workers' quarters were lighted free of charge. 

Mr. AVILA, in opening the discussion, admired Mr. Lipman’s 
optimism in looking to a Russia stirring with electric trans- 
mission and transport while we in England had such ditti- 
culties with a dense population to Justify the operations. 

Mr. H. E. Crowcrort, who had spent some years in Russia, 
told of the German hold in pre-war days on the Russian en- 
yineering trade, especially in the Baltic Provinces, where the 
business correspondence was often conducted in German, and 
the rules and specifications were simply translations from 
German. He asked when might traders interest themselves 
in Russia, and what were the credit arrangements that the 
Soviet Government offered? | 

Mr. F. Pootey pointed out that all were concerned in the 
enormous demands for engineering goods that would result 
when a reliable Government could put Russia’s materials into 
circulation. His transactions with Russian engineers had led 


him to think that their specifications were designed to bamper 
the English maker for the benetit of the German. 

Major R. Grikrson asked if there were now electricity Acts 
equivalent to our authorisations to supply, and any considered 
scheme for linking-up. He also wondered if after the Russian 
had done years of excavating with, say, two years more in 
which to erect and complete his stations, and had finally to 
light the areas free, he would show a profit by Bolshevist 
finance. He thought it desirable to get young Russians into 
English works, in order that they might return home with the 
correct bias. 

Mr. Cnowchorr, speaking a second time, said he did not 
think there was such an entire dearth of skilled labour iņ 
Russia as was held; he had seen thoroughly sound jobs carried 
out entirely by Russians. The Russian engineer was often 
extremely well trained, but frequently was too theoretical. 
There were no facilities at home for study, and he generally 
went to Germany, hence his bias towards German methods 
and standards. Still, he was convinced that our first-class 


materials would yet find a market in Russia. 


Mr. LıPMan, in reply, said that Germany by her proximity 
had received most students, and had naturally benefited. 
Further, the German was more complacent, and was ready 
to give long credits, but he did not believe the German in- 
fluence would hold in the future. The trading agreement 
with Russia had beer signed. and he appealed for sympatby 
with the only possible Government pro tem. He believed that 
things would right themselves, and that the Russian eventually 
would honestly meet all his obligations. 
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CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear watii 
the following week, Correspondents should forward their communi: 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession 


Electricity Supply without Statutory Powers. 


I am one of those supplying electricity with no statutory 
powers, and I should be very pleased to help or receive help 
or suggestions from anybody else supplying with no powers. 
[ think if we could communicate with one another it would 
be to our mutual benefit. I have over six miles of overhead 
wires, supplying about 50 consumers. 

Francis H. Grace. 


West Sheen, 
Thornbury, Glos. 
April 2th, 1921. 


Charging for Idle Current. 


I read with much interest Mr. Carrothers's article in your 
issue No. 2,262 on a method of charging tor idle current. In 
a letter published in your issue No. 2.265, written by Prot 
Kapp, reterence is made to the necessity for not only penali 
ing a consumer for running with bad power factor, but дүш 
a bonus when the power factor is leading. Although doubt 
less the number of cases of consumers running With leadine 
power factor is comparatively few, a bonus for leading power 
factor is unquestionably desirable, and I shall be interested w 
know how Prof. Kapp would propose to arrange the sin 
meter which may run either forwards ог backwards, so tbat 
а record is given in either direction. I take it that this 
would be possible with some sort of ratchet mechanism, sue 
as is used when supplies may be given in either ше 
as between two undertakings which are linked together. 
seems to me that the underlying principle referred to 5j 
Prof. Kapp, viz., to charge on the basis of integrations ot 
meter, is not sound, as it will be obvious that at times 
comparatively light load and poor power factor the т 
meter will integrate a much heavier percentage, ME 
the maximum demand is by no means as great as it M 
be at times of maximum load. I have always maintained t | 
the only sound basis of charge is that of kVA demand, am 
am still of the opinion that the tariff should incorporate > 
charge based on kVA demand and a running charge PY 
unit. 

A sine and cosine meter fitted with the Merz maximum 
demand attachment would give the desired result qu 

satisfactorily, as by simple trigonometry the actual deman 
in kVA can be derived from the readings of the two бешар 
indicators, and the units integrated on the cosine meter Woll, 
of course, be charged for in the usual way. ONT 

If I read Prof. Kapp's letter aright, the supply bill pos 
be increased or decreased from a datum line of 80 per cel | 
lagging, directly in proportion to the power factor, but, a 
well known, this is not by any means proportional to 
cost of the supply of electrical energy. seit 

Taking as an example a 400-kKW load at 80 per cent. P his 
factor, viz.. 500 КУА, we will assume the charge for ан 
would be Id. per unit. If the demand of 500 kVA теш 
the same but the power factor drops to 50 per cent., E 
kW, under Prof. Kapp'& proposal the charge for energy 0 
be increased in the ratio of 8: 5, viz., 60 per cent., | d ] 
charge per unit would be 1.64. If this case be ang!) 
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will be seen that the demand on the supply company remains 


the same, viz., 500 kVA, and I shall be glad to know what 
justification there would be on the part of the supply authority 
for increasing the charge from ld. to 1.6d. per unit. 

With a 2 part charge, which I bave always maintained 
to be sound in principle, the kVA demand charge in either 
of the two examples quoted above would remain the same, 
and the bil would only alter in proportion to the total 
number of units consumed, which is perfectly sound and 
logical. 

As there is а difference of 60 per cent. in the two methods 
I shall be glad to have a little further information from 
Prof. Карр to show how his method of charging would be 


justified. 


E. W. Dorey. 
London. 
May 2nd, 1921. 


The Training of Kinema Operators. 


With regard to Mr. L. H. Edwards's letter in this week's 
Review on the above subject, the name of the trade journal 
running these tests is the Bioscope, 55, Shaftesbury Avenue, 
W. 1; the course is conducted by Crater.“ the technical 
editor. 

I quite understand Mr. Edwards's experience in being 
unable to get а really good book on operating; the best two 
English books on the subject are at present out of print. 

A lot of the trouble as regards learning operating is this: 
Some of the operators are not proficient enough to teach any- 
one, while others think that if you are taught the business 


thoroughly, thereby making you a proficient operator, you 


wil do them out of their job. A lot of this sort of work 
has been done—yes, and worse; it came to this (it is a bit 
better now): If you could turn a handle, and carry a box 
of films, and work for a pound a week, you could have the 
job. Hence the duds you run up against. Every trade has 
its duds; I have met them in the electrical trade, and it is 
& great pity, for it is hard to improve them, and to show 
them what a great drawback they are to industrial progress. 


Electrician Operator. 
Bolton. 
May 1st, 1921. 


Transformers and Changed Frequency. 


Amongst a group of electrical meter engineers, a somewhat 
curious problem recently ''cropped up.“ and with the inten- 
tion of seeing the views of others upon the subject, we аге 
submitting it to the readers of the ELECTRICAL REVIEW. 

It is well known that in an alternating-current systein, an 
increase ог decrease in the rate of change of flux tends 
respectively to increase or decrease the voltage of that system. 
We also know that the converting properties of a transformer 
are directly controlled by the ratio of the numbers of turns 
of wire wound on that transformer. 

From this it appears that a transformer wound for 25-cycle 
service would operate differently when used on a 50-cycle 
system—the ratio of the turns, however, decrees that it should 
operate just the same. "e 

It is almost as complex as the old problem—‘‘ when an 
irresistible force comes into contact with an immovable body, 
&c. Can any reader explain? 


May 2nd, 1921. 


[The problem is really quite simple. When an alternat- 
Ing e.m.f. is applied to a coil, the current which flows pro- 
duces & magnetic flux which cuts the turns of wire and 
generates a back pressure nearly equal to the applied pressure. 
Other conditions remaining the same, the back e.m.f. depends 
upon the product of the frequency and the magnetic flux 
(i.e., the rate of change of flux). If the frequency is halved. 
the magnetic flux must be doubled to produce the same back 
e.m.f.—and, roughly speaking. that is what happens. As 
the secondary coil is cut by the same flux as the primary, 
the same reasoning applies to it; if the frequency is halved, 
the flux is doubled, and the voltage ratio remains practically 
unaltered.—Eps. Erec. Rev.) 


Kilowatts. 


Domestic Tariffs and Cheap Metering. 


With reference to the interesting article under the above 
heading in your issue of the 22nd inst. 

One advantage of the multi-part tariff system of charging 
lies in the ability, if desired, to allow for the meter rent in 
the fixed charge so that the consumer would on his account 
have two items only, the fixed charge and the single rate 
for the units consumed. 

It 18, of course, admitted that under a multi-part system 
metering accuracy is relatively less important in this connec- 
tion; it was even pointed out in the early days of the rateable 
value and the telephone systems of charging that putting in 
one meter only for lighting, heating, and cooking meant 
putting in a comparatively large meter which might be slow 
on a very small lamp load—the answer to the objection was 
that in view of the system of charging any minor losses 
resulting from this would be unimportant. 


Broadly speaking, however, it is permissible to doubt 
whether at the present time one should attempt to effect a 
small saving in the cost of meters by reducing their accuracy. 
For a long time past the old jest about the accuracy of the 
gas and electricity meter has died out, our own instruments 
are particularly accurate, and remain so over very long periods, 
and it seems a pity to destroy a reputation built up in this 
way, and also to take any action which might make it neces- 
sary to stock two brands of meter, one of the usual accuracy 
for supplies where the whole of the money is recovered as 
a charge per unit, and another of less accuracy where a multi- 
part tariff is in force. J. W. Beaucham 


9 
Director and Nee 
British Electrical Development Association, Inc. 
London. 
April 28th, 1921. 


The Hackney Case. 


Referring to an article in the Legal column of last 
week's ELECTRICAL REVIEW re the Hackney Borough Council's 
refusal to connect the supply on account of the contractor not 
having a union ticket, I consider it out of all reason on the 
part of both Borough Council and the trade union, for in the 
first place I believe all electricity supply undertakings are 
bound by Act of Parliament to supply electricity wherever their 


: mains are; in the second place, they supply the current to their 


clients, not to the contractors, who in the case of the Hackney 
Borough Council no doubt is a ratepayer, and therefore part 
and parcel of the concern; in the third place, what right has 
a trade union to force a master man into the union? They 
cannot find their unemployed work, and if a man starts in 
business for himself and does the work himself and finds the 
work himself, what right has any authority to demand money 
from а man in such a position? I call it almost highway 
robbery. Therefore I hope the Hackney Borough Council will 
lose the day, for if not it will mean the taking away of a man's 
living, for if he goes to join the union he may have to pay 
anything up to £25 to Join. I should be pleased if you would 
publish this letter, and also to hear from anyone else on the 


matter. 
E. J. Arnold. 
London. 


April 27th, 1921. 


Nottingham's Electricity Supply. 


Your contemporary, the Electrical Times, in its last issue, 
gives us the names of ten municipal undertakings (Staly- 
bridge, Darlington, West Hartlepool, Sheffield. Bolton, St. 
Helens, Stockport, Bury, Leeds, and Coventry) which produce 
energy at less than one penny per unit, the average being 
0.85d. In 1914 the average of the same undertakings was 
0.52d., so that costs have increased by just about 50 per cent. 

Now in my native city we have the wonderful record of 
1.074. in 1914 and 2.924. in 1920, which is a very generous 
100 per cent. rise. Here our most excellent engineer has 
reigned for over a quarter of a century, and during that time 
he has had the assistance of quite a large number of the most 
eminent electrical consultants of the day; we have hesitated 
{о purchase even a kettle without the advice of perhaps two 
firms of consultants, albeit that our engineer has always 
merited and received the fullest confidence of his committee. 

I am wondering what results Stalybridge would have been 
able to show to-day if only our excellent friend Mr. Blackmore 
had, during his term of office, called in, say, eight different 
consultants. Would Mr. Tough have transmogrified his under- 
taking as he has done if he had taken the advice of, say, 
six consultants? 

We Nottingham folks are proud of our city, we are in all 
things consistent; our output of electricity per head of popula- 
tion in the year 1914 was 26 units, in 1940 the output was 
34, whereas Wolverhampton sells 322 units per head, which, 
considering the present scarcity of coal, is scandalous. 

Now, in Nottingham we probably have more private elec- 
tricity plants to the square mile than any city in the country, 
во that our Corporation, when it has spent the prospective 
£2,000,000 on its new station, will always be able and justified 
in keeping the prices for electricity at the present comfortably 
high level. 

Some few ratepayers here are foolish enough to ask for 
information as to the new station; the Corporation very 
95 9 7 refuses even a printed copy of the latest consultant’s 
report. 

Now, Mr. Editor, on how many occasions during the past 
25 years has your paper been used by the Nottingham Cor- 
poration for advertisements inviting tenders for machinery? 
We don't waste much cash in that silly way. 

| Veritas. 
Nottingham. 
April 30th, 1921. 


The Transport of Coal by Suction. 


Considerable attention has recently been drawn in the 
London Press to the coal suction plant now being installed 
at the City of London Electric Co.’s Bankside station. In 
all references it is stated to be novel, and in fairness to myself 
and other firms I consider it only right that attention should 
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be drawn to the fact that a coal suction plant has been in 
operation at the works of Messrs. Boots, the chemists, Not- 
tingham, for the last four years. 

The writer installed this plant to lift coal from barges into 
overhead bunkers a vertical distance of nearly 90 ft., primarily 
to prevent dust and dirt in these works, where cleanliness 
is absolutely insisted an. 5 

This plant has been intensely successful, and a duplicate 
plant has since been installed, and plants are in hand in 
various parts of the country for the handling of coal, chemi- 
cala, ores, barks, and all classes of granular materials. Plants 
are also in hand for several Corporations, including Brighton 
and Bristol. The coaling of ships from floating plants is now 


being perfected, and will prove.& great advancement on 
present methods. | 

Messrs. Pitman & Sons, recognising the importance of this 
departure, are publishing a small book written by me, entitled 
Pneumatic Conveying,” in which the principles and methods 
and constructional details are dealt with. 

I have now been working for some time in conjunction with 
three important firms who ure manufacturing and installing 
these plants, and in fairness to these good people it cannot 
be said that the Bankside plant is“ novel.“ =. 

E. G. Phillips. 

Nottingham. 

April 27th, 1921. 
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BUSINESS NOTES. 


Bankruptcy Proceedings. — W. HRDORCOx, electrical 
engineer, Wolverhampton. — First meeting, May 7th; public 
examination, May 25th, both at Wolverhampton. 

G, SUTCLIFFE, electrical engineer (d. Sutcliffe & Co.), Aber- 
tillery.—A pplication for discharge will be heard at the Town Hall, 
Tredegar, May 25th. 

B. PoRDES (United Electrical Manufacturers’ Co.), 18-22, Chris- 
topher Strevt, E.C.—Last day for proofs for dividend, May 13th. 
Liquidator, Mr. E. Hawkins, 4, Charterhouse Square, EC. 1. 

8. BECKETT, Jun., electrician, 50, Deane Road, Bolton.— 
Receiving order made April 30th, on debtor's own petition. 

A. J. HARRISON ( Xtra Lighting Co.), elcctrical and gas 
engineer, 4, 5, and 6, Old Market, Sunderland.— Receiving order 
made April 29th on debtor's own petition. 

H. DOYLE (Aocessories Supply Co), factor in electrical acces- 
gor ies. 56, Hardman Street, Deansgate, Manchester.—First meeting, 
May 11th ; public examination, June 17th. 

E. CLONET, tramway divisional traffic superintendent, 5, St. 
Albans Road, Parliament Hill Fields, N.W.—Laet day for proofs 
for dividend, May 20th. Trustee, Mr. W. P. Bowyer, Senior Official 
Receiver, Carey Street, W. C. 

J. W. LAYTON, electrician, 5, Noble's Bank, Hendon, Sunderland. 
—Last day for proofs for dividend, May 18th. Trustee, Mr. W. A. 
Ellis, 3, Manor Place, Sunderland. 

E. 8. ELAM and J. WALTON, electricians, Kingston-upon-Hall.— 
First and final dividend of 78. 5d. in the £, payable May 10 h, at 
the Official Recaiver's Offices, Hull. 


Company Liquidations.—Srorrets ELECTRIC SwITcH 
Co., I. TD.— Winding up voluntarily. Liquidator, Mr. S. R. Rogers 
11, Eastcheap, Е.С. 3. Meeting of creditors, May 9th. 

COWPER-COLES ENGINEERING Co., LTD.—Meeting of members 
called for May 30th, at 11, Ironmonger Lane, E.C., to hear an 
account of the winding-up from the liquidator, Sir W. B. Peat. 

ELECTROLYTIC Co. (SPAIN AND PORTUGAL), LTD.—A meeting of 
members is called for June 14th, at 5, Moorgate Street Buildings, 
E.C., to hear an account of the winding-up from the liquidator, 
Mr. R. I. Marsden. 

AMPERE ELECTRICAL ENGINEERING AND PLATING Co., LTD.— 
Winding up voluntarily. Liquidator, Mr. Т. L. Hammond. 
Meeting of creditors, May 11th. 

TyNE Evectric STEEL FOUNDRIES, LTD.—Winding up volun- 
tarily. Liquidator, Mr. J. G. Swan, 31, Mosley Street, Newcastle- 
on-Tyne. Meeting of oreditc ra, May 2nd. 

HARMAN ELECTRIC Co., Ltp.—A meeting of members is called 
for June 16th, at 9, Walbrook, E.C., to hear an account of the 
winding-up from the liquidator, Mr. F. M. Jeboult. 


Iaquirles.—Maker's name and address are asked for in 


respect of the ‘‘ Ackerman-Johnson Anchor” for plugging slate 
switchboards, &c. 


Dissolution of Partnership, — Влгмғовр & Satz, 
manufacturers and wholesale factors to the electrical and allied 
industries, Electric House. Whittell Street, Birmingham. The 
partnership between Walter Balmford and Francis Albert Salt 
has been dissolved. Debts will be attended to by Mr. Walter 
Balmford, who will continue the business in his own name. 


Trade Aunouncements,— Messrs. W. H. Pease & Co., 
of Southampton Row, W. C. 1, have taken into partnership Mr. F. E. 
Pratten, formerly a director of Меге, J. and E. Hall, Ltd., of 
Dartford. The name of the firm has been altered to W. H. PEASE, 
PRATTEN & Co. 

MESSRS. PETTIGREW & MERRIMAN, LTD, hare removed to 
122 and 124, Tooley Street. S. E. 1; telephone, Hop 134" ; telegrams, 
" Merrigrew, Tooley, London." 

THE MuLLARD RADIO VALVE Co, LTD, have removed to 
35a, Claybrook Road, Hammersmith, W. 6. Telephone number, 
Hammersmith 312." 

The Jackson Electric Stove Co., L'd, have appointed Mr. W. 
BLocG, of tte Sterling Telephone Co., of 8, Park Place, Cardiff, 
as their agent for the whole of Wales for their electrical 
coobing and heating spparatus. Не will carry а stock at the 
address named. - | | 

The Midlund Supply Co., of Birmingham, have appointed М SRS, 
E. L. Price, of 34, Fenchurch Street, London, Е.С. 3, as their 
representatives fur London and district in connection with the 


Robinson electric lifting appliances. | 
Tug E. M. F. WINDING Co., who have commenced business at 


75 76, Wells Street, Oxford Street, London, W.C. 1, as specialists in 
the repair and rewinding of small motors, wish to receive catalog ues 
and price-lists. E e 
Owing to the growth of their business in Ireland, the Sox 
ELECTRICAL Co., LTD., have moved to larger premises, and 
new showrooms at Gibson's Building, Mill Street, Belfast; where 
а large stock of electric light fittings and material is. available, 
ds branch is under the management of Mr. E. P. Prior, as here- 
tofore. ; T 


Catalogues and Lists.—M Essns. CHIPPRRFIELD, LTD., 
Oulton Broad, Lowestoft.— Four illustrated and priced lesfiete— 
C/21, round pattern ignition coil; (/22, rectangular pattern 
аар coils; 8/23 and 8/24, automatic battery ont-in and 
out · out. | | 

Мв, A. B. CABTLAND, A. M. I. E. E., manufacturers’ representative, 
3, Creechurch Lane, :Leadenhall Street, Е.О. 3.—Two illustrated 
brochures on the Zenith patent furnace made by Wm, Whit- 
taker, Burnley, and an illustrated description of the Premier" 
Appliances, Ltd.'s system of boiler setting for reducing ооз! 
consump ion. 
` METROPOLITAN-VICKEBS ELECTRICAL Co., LTD., 20, Brazennose 
Street, Manchester.—Circular No. 1,426, giving illustrations and 
exhaustive descriptions of Metropolitan-Vickers turbo-alternators. 
Photographic reproductions of actual installations at Glasgow, 
Manchester, and Cardiff are given. as 

Messrs. BAXTER & CAUNTER, LTD., 219, Tottenham Court 
Road, W. 1.—An illustrated and fully-detailed price-list of Alden 
d scene and electric lighting plants made by the Alden Engine 

0., ; 

THE GENERAL ELECTRIC Co., LTD., Magnet House, Kingsway, 
W.C.2.—Bulletin No. 10, " The Condenser System of Protection 
against Surges.” This is a valuable pamphlet explaining the 
pature of high-voltage and high-frequency surges and their 
effects, Various methods of dealing with these surges are treated 
of, and, finally, a full description of the condenser method is 
given. Many illustrations of component parte of the apparatus 
and of actual installations are included in the put lication. 

THE ELECTRICAL APPARATUS Co, LTp, Vauxhall Works, 
South Lambeth Rca’, S. W. 8.—Leaflet Н 29, illustrating and 
describing E. A. C.“ float switches for ac. and d.o. motors, Fully 
dimensioned and priced. 

MESSRS. BEBRY'8 ELECTRIC, LTD., The Switch House, 85, New- 
man Street, Oxford Street, W. 1.—A priced and illustrated pampblet 
dealing with the Midget Masta fuse switch (ride ELECTRICAL 
REVIEW, April 22nd, 1921, p. 509). | 

Messrs. HERBERT MokgISs, LTD., Loughborough, Leicester- 
shire.—Book 90, giving illustrations, full details, and prices of 
worm-and-spur-gear pulley blocks, triple-gear pulley blocks, 
electric hoists, travelling trolleys, &0. 

МЕззЕв. GEORGE ELLISON, Perry Bar, Birmingham,—Three 
lists giving exhaustive particulars, prices, and illustrations of 
switchgear, &c. No. 76 deals with oil-cooled rotor starters, No. 327 
with totally enclosed brake solenoids or power magnets, and 
NO, 431 describes cable fittings, pipe flanges, sealing and dividing 
boxes, armour clamps, &c. 

Messrs. Donovan & Co., 47, Cornwall Street, Birmingham — 
An illustrated price-sheet of electrical accessories, including wall 
pl ugs, dry cells, reflectors, wire guards, fuses, Morse keys, switch- 
gear, &o. 

Messrs, Hiacs Beos, Sand Pits, Birmingham, — Monthly 
Magazine" (Vol. III, No. 3 ; May, 1921), giving details and prices 
of d.c. and ac, motors, notes on insulation, and humorous items. 

MEssks. DAYSORMS, LTD., 14-16, Cockspur Street, S. W. 1.— 
Bulletin No. 6, giving a number of illustrations and a description 
of the principles and working of the " Daysohms" low-pressure 
а.с. welder. 


Wage Reductions in Sweden.—The dispute with the 
workers in the Finsoongs Me‘allverks:ktit bolag (Metal Works), 
which resulted in a strike at the beginning of March on the 
question of wage reductions has now been settled. The terms 
agreed upon are a general reduction of 20 per cent. in piecework 
rates. and of 15 per cent. in time rates.—Jtexter's Trade Service 
(Stockholm). 


New French Company.—A new company has lately been 
formed in Paris (16, Rre de la Pepiniére) with a capital of 
10,0(0,000 fr. and the tit'e La Société des Forces Motrices de la 
Vallée d'Aspe, 
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Book Notices. — The Mining Electrical Engineer.“ 
Vol. I, No. 7, April, 1921. Price ls. net.— Among the articles 
included in this issue of the journal are Surface Electrical Equip- 
ment at Mines as affected by the Regulations of July 30th, 1920,” 
by Mr. J. A. B. Horsley (Н.М. Electrical Inspector of Mines); The 
‘Kingsway’ No. 2 Miners’ Electric Hand Lamp," by Mr. A. E. 
Angold; The Electrician and the Management," by Mr. W. 
Cairns, &o. 

Electro Annuaire de l'Electricité et Industries s'y rattachant,” 
for 1921. Paris : 47, Boul' de Sébastopol. Price 12 fr., post fre» 
14 fr.—This is & most comprehensive directory of the French 
electrical industry. The first part of the volume gives the names, 
addresses, and th» nature of firms carrying on electrical businesses. 
The arrangement is alphabetically by'departements and towns, Paris 
being given the first place. A classified section follows, this being 
split up under various heads, such as measuring instruments, cab'es, 
heating, &c. This is followed by a trade-mark section ocoupying 
several pages. The remainder of the volume is devoted to an 
alphabetical list of electricity supply stations; this list appears to 
give even the smallest undertakings. The nature of the motive 
power, type of current and voltages are given in most cases. 
Probably the advertisements, of which there is a large number, 
will also prove of use. A small booklet accompanying the volume 
gives the names and businesses of firms in Paris by arrondissements 
and thorough fares. 

" Reid's Handy Colliery Guide and Directory for the Counties of 
Northumberland, Durham, Yorkshire, Cumberland, and Westmore- 
land.“ Newcastle-on-Tyne: A. Reid & Co., Ltd. Price 3s. 6d. net. 
—This is a new issue of a very useful handbook to the colliery 
industry. The usual features have been retained and revised, 
including the 1911 Coal Mines Act, à map giving the position of 
collieries, and the railway systems of Northumberland, Durham 
and Yorkshire, regulations for the use of electricity in mines, lists 
of colliery owners and managers, &o. 

"Practical Testing of Electrical Machines.“ By L. Oulton and 
М. J. Wilson, Pp. 258. London: Sir I. Pitman & Sons. Price 
6s. net. 

"The Electrical Transmission of Photographs" By M. J. 
Martin. Pp.xii + 136; 73 figs. London: Sir I. Pitman & Sons. 
Price ба. net. 

" [s Trade Unionism Sound: By J. H. Bunting. Pp. x + 98. 
London: Benn Bros., Ltd. Price 63. net. 

" Kinema Operator's Handbook." By W. 8. Ibbetson. Pp. 160, 
37 figs. London: E. & F. N. Spon, Ltd. Price 4s. 6d. net. 

„Lichttechnik.“ By Dr. W. Bertelsmann, and others. (591 pp. 
and figs.) Munich: R. Oldenbourg. Price M. 118 unbound and 
M. 126 bound. 

Dynamo and Motor Erection and Management.“ By A. Havery. 
(152 pp.; 91 figs.) London: Gassell & Co., Ltd. Price 1s. 6d. net. 


Lead. — Messrs. James Forster & Co. report 
(April 30th): — The general position is unchanged. Apart from 


the effect of the strike on the domestic trade, consumption is not 


good, and the electrical trade, although fairly well employed on old 
orders, is not booking anything ahead to speak of. On the other 
hand, supplies are decidedly short, and are the dominating feature. 
Only about 2,000 tons of soft pig-lead has arrived in the Thames this 
month in three steamers, all from Spain, and there is urgent want 
of ex ship lead of auitable brande, particularly for electrical work. 


consumers, of course, being averse to paying prices asked for wharf 
lead." 


New Indian Company.—W ith reference to the statement 
appearing under this heading in our issue of March 11th, 
page 310, we learn from Mr. Н. Nimmo, of Rangoon, 
Electrical Inspector to the Government of Burma, that the 
company called the Maymyo Electric Power Station Co., 
Ltd., was formed recently by a Belgian subject, but he under- 
stands that that company is now defunct. He ade: “Ко 
licence has yet been issued for the supply of energy in Maymyo, 
but there їн every reason to believe that a licence fo- that purpose 
will shortly be granted to Messrs. Van Someren & Ham d, of 
Rangoon, whose application is now under consideration.” 


The King's Roll.—In the course of a recent speech, Dr. 


Macnamara aunouacel that from the close of this month all firms 
tendering for Government contracts, to which the conditions of 
membership of the King's Roll were applicable, would, unless under 
exceptiona! circumstanceg, require to be on the roll or they would 


not get the contracts. ‘It is high time we laid down that 


Condition, and I think everyone will agree it is an entirely 
reasonable опе.” 


West Midlands Industrial Council Meeting.—The first 
annual meeting of the District Industrial Council for the West 
Midlands Area, which comprises the counties of Shropshire, 
Staffordshire, Warwicksbire, and Worcestershire, was held in 
Birmingham, on April 30th. The meeting, which was pre- 
ceded by а luncheon to celebrate а successful years work, was 
attended by 40 members and delegates representative of the elec- 
tricity un?ertakines of local authorities and companies within the 
area, and of the Trade Unions interested in the employés of such 
undertakings. Mr. R. A. Chattock (city electrical engineer of Birming- 
ham), the Chairman of the Council, presided. Steps were taken for 
the election of members of the Council for the ensuing year. Votes 
of thanks, on the motion of the vice-chairman (Mr. Alderman 
Gregory), to the chairman for his services during the year, and to 


Mr. E. J. Jennings (Birmingham), the secretary and treasurer, 
terminated the proceedings. 


The Coal Dispute.— Reports received from various parts 
of the country indicate the progress of the evil effects of the 
stoppage of coal production. Electricity undertakings are still 
carrying on, but supplies for the moat part have been severely 
curtailed. The тові drastic restrictions have been imposed at 
Aqprington, where the electricity aupply has been stopped entirely 
between the hours of 6 a.m. and 5 p.m, except on Saturday. The 
tramway service is also suspended after 10 pm. On the other 
hand, Salford, owing to the prevalent trade depression, has found 
it unnecessary to restrict power supplies or go beyond the regula- 
tions regarding l'ghting issued by the Board of Trade. These 
regulations were published on April 25th, and direot that all public 
lighting shall be reduced by at least 50 per cent. 

In Leicester many firma have had to shut down, and Wolver- 
hampton has been severely affected, the iron and ateel industry 
being practically at a standstill. Sunderland Corporation has been 
compelled to announce that manufacturers can only be supplied 
with electricity for three days a week, and the Newcastle Electric 
Supply Co. has also imposed many restrictions. Elsewhere on the 
Tyne, industry is gradually coming to a atop, although efforta are 
being made to keep as many men employed as possible. The Leeds 
Corporation is also unable to supply power for more than three 
days a week, except in very special cases. The Leeds tramway 
services, in common with those of most other towns, have been 
reduced considerably, and many routes have been suspended 
for a time. The Cambridge Electric Supply Co. now 
entirely suspends its supply for six hours a day. Owing 
to the low stocks of the Southend Corporation, all tram- 
drivers, oonductors, and semi-skilled men (numbering about 
200) were given a week's notice, which was to have expired 
on Wednesday last. Heavy "cuta" have been arranged in the 
London County Council tramway services, but so far it has not 
been found necessary to put them into operation. | 

The unemployment list continues to expand, and every day 
another thousand is added to it. Conferences between the owners 
and miners, with the Government standing between. have been 
unsuccessful, and reporta from the various centres of the industry 
indicate that the miners are holding out, and are prepared to 
atarve rather than give way an inch upon their terms. 

Efforts to import coal from abroad have been unsuccessful 
in some cases, owing to the refusal of dockers and railway men to 
handle it, but it is reported that fairly large supplies have entered 
the country. | 

A Reuter message, dated May 2nd, stated that the French 
Government had authorised the export of coal to this country, and 
that & British firm desired to purchase 10,000 or 15,000 tons daily. 


Swedish Electrical Preference.—The Swedish Electrical 
Industry Association is asking the Government to urge the muni- 
cipalities when making purchases to give preference to Swedish 
goods. Reuter’s Trade Service (Stockholm). 


Applications for British Trade-Marks.—Appended is a 
summary of the recent applications for British trade-marks in 
respect of goods and productions associated with the electrical 
trades and industries :— 

Designs comprising a triangle and bars, Nos. 412,520 and 412,521, 
Class 13.— Electrical Appliances.—Hotpoint Electric Appliances 
Co., Ltd., 33, Cannon Street, London, E. C., February 15th, 1921. 

Dictograph, No. 409,021, Class 8.—Telephone Instruments and 
Apparatus. — Dictograph Telephones, Ltd., Dictograph House, 
Denman Street, London, S.E., October 22nd, 1920. 

Design, No. 401,243, Class 50.—Electric Insulating Preparations. 
—Koln - Rottweil Gesellschaft, 36, Dorotheenstrasse, Berlin, 
Germany, May 18th, 1920. | 

Acousticon, No. 409,022, Class 11.—Telephone Instruments and 
Apparatus for the Aid of Deaf Persous.—Dictograph Telephones, 
Ltd., Dictograph House, Denman Street, London, S. E., October 
22nd, 1920. 

Syncela No. 410,334, Class 50.—Artificial Filaments. made 
wholly, or princip:llv, of cellulose derivatives electric insulatirg 
materials, &o.—British Cellulose and t hemical Manufacturing Co., 
Ltd., 8. Waterloo Place, London, S. W., December 2nd, 1920. 

Celanese, No. 411.818. Class 60.—4Artificial Filaments. made 
wholly, or principally, of cellulose derivatives, eiectric insulating 
materials, &o.— British Cellulose and Chemical Manufacturing Co., 
Ltd., 8, Waterloo Place, London. S. W., January 24th, 1921. 

Fibrestos. No. 412,509, Class 50.—Sheets and Blocks of Cement 
and Asbestos, to be used as Electrical Ineulators.—Siluminite 
Insulator Co., Ltd., The Green, Southall, Middlesex, February 15th, 
1921. 

Fiprallee, No. 412,289, Class 50.— Electrical Accessories made 


from asbestos.— Albert Lee & Co., Ltd., 8-9, New Zealand Avenue, 
London, E.C., February 8th, 1921. 


Printing and Allied Trades Exhibitlon.—On Saturday, 
April 30th, Dr. Macnamara, Minister of Labour, formally opened 
the sixth International Printing, Stationery, and Allied Trades 
Exhibition, at the Agricultural Hall. Afterwards a luncheon was 
held, when the speskera included Mr. E. W. Humphries, President 
of the Master Printers of Great Britain and Ireland; Mr. G. H. 
Roberts, M.P., and Mr. C. W. Bowerman, M.P., President of the 
Printing and Kindred Trades’ Federation. Former enemy countries 
have been excluded from the exhibition, but, in spite of this, it is 
larger than any of ita predecessors. [n our next ia«ne we propose 
to give a description of some of the exhibits which, naturally, 
include a large amount of electrical apparatus. The show remains 
open until May 11th. 
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H.gh Wages aud Iudustrial Depression.—Mr. W.. L. 
. Hicneus, chairman of Caminell, Laird & Co., Ltd., in a state- 
ment issued a tew days идо, says :— 

Ihe question that is exercising the mind of everyone in 
the industrial worid to-day is ` How are we to get buck our 
traue? How is the present depression to be overcome and 
unemployment to be banished? And there can only be one 
aunswer—by lowering prices. If we want to widen the field 
of those who purchase our goods it can only be done by selung 
cheaper. ln tact if we wish to maintain our position as a 
great manufacturing nation we shall be obliged to cut down 
our prices. For in the world markets success comes, other 
things being equal, to those who can quote the lowest price, 
and it is idle to suppose that the world will buy from us if 


Germany or America or some other manufacturing nation . 


ollers to supply the same goods at a cheaper rate. It is well 
known that in the iron and steel industries German, Beigian, 
and American prices are very considerably below ours, whilst 
even our shipbuilding supremacy is threatened by German 
competition. For a short time possibly we may obtain orders 
in overseas markets owing to good will, but inevitably the time 
must come when our foreign clients will be obliged to buy 
in the cheapest market. Hence, it is essential that we should 
set our house in order and make up our minds to adjust our 
prices to those of our foreign competitors. This must be done 
in a number of ways; every form of economy must be exer- 
cised. Ihe Government must set the example, and muniei— 
palities must follow suit, for the cost of Government and 
municipal taxation presses on industry with terrible weight, 
and is a severe handicap in world competition. 

Again, up-to-date and efficient machinery must be installed 
wherever it is lacking if we are to keep our heads above 
water, and economies of management must be carefully 
studied. Profits, too, must suffer, and in point of fact the 
ordinary shareholder is always the first to feel the pinch of 
bad times. Many firms at the present tine are making quota- 
tions which include no profit at all, and often work is taken 
at a loss merely for the sake of keeping the place going and 
preventing unemployment. 

But however great the economies that are effected in these 
directions, they will not suffice to reduce our prices to a level 
with those of some of our foreign competitors. It 1s inevitable 
that there should also be a reduction in wages and salaries. 
Nobody wants to reduce wages; the higher they are the better, 
so long as the consumer is able and willing to pay the price. 
Everyone desires to see a civilised wage assured to all the 
workers in this country. But, if, after making every possible 
economy in other directions, British prices ure still too high, 
then wages must either be reduced or cease altogether. 

In the iron and steel industry to-day German and Belgian 
prices for finished articles do not cover the bare cost of labour 
and material in this country, leaving nothing for overhead 
charges and profit. Nor would any reasonable reduction in 
the wages of the iron and steel industry alone sutlice. There 
must be а big reduction in the price of all raw materials, in 
the price of pig iron and of coal. And this involves a reduction 
of wages in these trades, for wages are by far the biggest 
item in the costs of production. If it cannot be secureu the 
iron and steel industry will lose its world market, and as 
à result wil consume but little coal, so that large numbers 
of miners will be thrown out of employment, and instead of 
half a loaf will get no bread. 

“ The interests of all the big industries are closely related, 
and the misfortunes of one are bound to react on others. No 
industry can, in the long run, pursue a selfish. policy. without 
suffering for it. If, for example. the miners are strong enough 
to insist on keeping up the price of coal by maintaining high 
wages, they will ruin the other industries of the country, but 
they will also be dragged down themselves in the catastrophe. 
In their own interests, and in those of the community, the 
onlv sound course for the miners is to aim at supplying coal 
to the consuming public at the cheapest possible rates. 

“The dominant factor in the industrial situation to-day is 
that our prices are too high in relation to those of our foreign 
competitors, and they can only be brought down to an effective 
level if every section of the community is prepared first of all 
to recognise the facts and then to bear its share in the 
sacrifices that are involved.” 


Electric Vehicle Licences. — Statements have recentle 
been made to the effect that owners of electric commercial 
vehicles can claim to have their vehicles licensed under para- 
graph 6 of the Second Schedule to the Finance Act of 1920. 
Paragraph 6 referred to reads as follows: — 6. Any vehicles 
other than those charged with duty under the foregoing pro- 
visions of this schedule: Not exceeding 6 horse power or elec- 
trically propelled, £6; exceeding 6 horse power, £l for each 
unit or part of a unit of horse power." 

On such a statement it might be difficult for апу owner of 
n commercial electric vehicle to convince the licensing autho- 
rity that be was entitled to claim a licence under this para- 
graph for a commercial vehicle. This difficulty is now re- 
moved by a letter which Mr. F. Avton, the honorary secretary 
of the Electric Vehicle Committee of Great Britain, has re- 
ceived from the Roads Depertment of the Ministry of Trans- 
port: — Т am directed by the Minister of Transport to state 
that a vehicle. whether electrically or otherwise propelled, 
weighing more than 8 ewt. unladen, which is constructed or 
adapted for use and used solely for the amveyance of goods in 


the course of trade, is chargeable with duty based on its un- 
laden weight in accordance With paragraph 5 of the Second 
Schedule to the Finance Act. ‘Lhe Miuister has, however, 
been advised that where a vehicle which is constructed and 
adapted for use for the conveyance of goods is used for 
other purposes, in addition to the conveyance of goods in the 
course of trade, the owner 1s entitled to obtain а licence under 
paragraph 6 of the Second Schedule to the Finance Act, 190), 
as the vehicle 1s not uzed solely for the purposes mentioned in 
paragraph 5 of that schedule.”’ 

Accordingly owners of commercial electric. vehicles, irrespec- 
tive of the unladen weight, are advised, when applying tor a 
licence, to make the application under Al (B) of form К.Е, (1) 
(they should decline to make it on form R.F.4 A) stating that 
they intend to use the vehicle or vehicles for other than soleiy 
trade purposes. 


Forthcoming Exhibitions, — The following e-hibditicus 
are being organised :— 

Loxvon.—June grd to 17th, Rubber Trades’ Exhibition; July 
4th to lth, London Fair and Market; September 7th to 2sth. 
Shipping, Engineering, and Machinery Exhibition; October, 
Society of Motor Manufacturers and Lraders; November 17th 
to 25th. Public Works, Roads, and Transport Exhibition. 
1923— British. Empire Exhibition. 

FOLKESTONE.--June 20th to 29th, Health Exhibition. 

LrEDs.—July 21st, Yorkshire Agricultural Show. | 

MANCHESTER.—May 3lst to June llth, Efficiency Exhibition. 

CanpirFr.—1922— Welsh National Exhibition. 

British Domintoxs.—June, 1921, Dominions Touring Ex- 
hibition (South Africa, Canada, Australia, and New Zealand). 

FRANCE.---( Bordeaux) June loth to 30th, International 
Samples Exhibition, 

SWITZERLAND.—(Basle) May 28th to June Sth, International 
Automobile Exhibition. 

HOLLAND. (Utrecht) September th to 16th, International 
Industrial Fair. 

Icetanp.—(Repykjavik) June, World's Fair. 

Peru.—(Limu) June 1st to October 8151, International In- 
dustrial Exhibition. 

ARGENTINA.—(Buenos Ayres), 1922, International Exhibition. 

BRAZIL. — (Mio de Janeiro), 1922, International Centenary 
Exhibition. : 

Mrxico.—September, Commercial and Industrial Fair. 

Java.—(Bandoeng) September 19th to October 9th, Nether- 
lands East Indies l'air. 

CZECHO-SLOVAKIA.—(Praguec) My 28th to June 5th, Auto- 
mobile Exhibition. (Reichenberg), August Pth to 21st, Inter- 
national Fair. 

Portaxp.—(Warsaw) May, Building and Fire Protection Ex- 
hibition. (Posen), May 28th to June dth, Fair. 

SWEDEN. — (Gothenburg), July 4th to 10th. Fair. 

IraLy.— (Padua), Juve Ist to 15th, Samples Fair. 


Spanish-American Electricity Co.—As may be гешеш- 
bered. a company was formed in Madrid last June under the 
title of the Compania Hispano-Americana de Electricidad to 
acquire the undertaking of the German Transmuarine Elec 
tricity Co., of Berlin and Buenos Ayres, which was taken over 
as from January Ist, 1020. Although the accounts have not 
yet been published for the first year's activity of the new 
company, a Spanish newspaper devotes nearly three columns 
to recording the progress made by the great supply system in 
Buenos Ayres in 1920 and of the other supply and tramway 
systems in other parts of South America which also formerly 
constituted part of the German company's properties either 
directly or by shareholding. Statistics are given of the pio. 
duction and sales from the pre-war year of 1913 to the end cf 
1920, and it is shown that in the case of the Buenos Ayres 
works the consumption rose from 210,365,000 kW-hours in 
1919 to 248,568,000 kW-hours last year, while the receipts ad- 
vanced from 33,811,000 paper pesos to 30,910,000 paper pesos 
in the two years respectively. It is further mentioned that ак 
a result of the fall in the prices of coal last year, the company 
entered into contracts for the delivery of 180.000 tons of coal 
and 100,000 tons of petroleum. 


Parliamentary.— Last week a Select, Committee of the 
House of Lords, under the chairmanship of the Marquis of 
Bristol, considered a Bill promoted by the County of London 
Electric Supply Co. to enable the company to erect a generat- 
ing station at Barking, subject to the sanction of the Electri- 
city Commissioners, and to raise the necessary capital for that 
purpose. The Bill was amended and ordered to be reported. 

The Lochaber Water Power (Substitute) Bill was before a 
сше of the House of Commons, Sir Harry Samuel pre- 
siding. 


Brown - Boveri in Poland. — The Polish Electricity 
Works Co. (Brown-Boveri) is being formed at Warsaw by 
Brown, Boveri & Co., of Baden. and a Polish bank. to supply 
installation material made by the Swiss works. Manufactur- 
ing is also to be undertaken, and workshops for this purpose 
are reported to have already been acquired at Lemberg. 
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Patents, Deslgus, and Trade Marks.—The annual 
report of the Comptroller-General of Patents, Designs, and Trade 
Marks shows that the total number of applications filed during the 
year 1920 was 36,672, by far the largest number on record ; the 
increase was largely due to the filing of applications from abroad 
under the Peace Treaties. Complete specifications numbered 
21,796, an increase of 2,874 over the previous year. Applications 
communicated from abroad numbered 1,265. and applications under 
the International Convention for the Protection of Industrial 
Property numbered 6,797, compared with 2,661 in the previous 
year. Applications to register designs numbered 13,669, and there 
were 14,064 applications to register trade marks. 

The reveipts from fees for patents amounted to £420,472 ; for 
designs, £8,691 ; and for trade marks, £39,295, making, with 
other items, a total of £487,542, an increase of £83,067 over 1919. 

Salaries amounted to £274,664, an increase of £72,119, due to 
the Civil Service war bonus, The receipts exceeded the expenditure 
by £86,507. 


Etectrical Wages: Agreed Reduction.—We learn that 
at a conference of the National Executives of the National Federated 
Electrical Association and the Electrical Trades Union, held at 
York on April 20th last, the two sides agreed jointly to recom- 
mend a reduction of 10 per cent. in the present rate of wages in 
two instalments—namely, 5 per cent. to come into force on the 
first pay day following May 9th for the pay period covered by that 
pay day, and a further 5 per cent. to come into effect on the first 
pay day following July 9th for the pay period covered by that 
pay day. 


German Exports for East Africg.— The High Commis- 
sioner of Mozambique has telegraphed to the Portuguese Govern- 
ment that there is no objection toqualified German experts working 
for Portuguese companies in East Africa.— Financial Times. 


Directors’ Fees.—The point has arisen whether a 
director of a public company who has served in that capacity for 
less than a year is legally entitled to any remuneration for his 
services rendered during that time. In a case recently before the 
Courts, the plaintiff had acted as director of the defendant concern 
for about six mouths, when, owing to a dispute with his colleagues, 
he retired. He claimed the whole or part of his annual fee. The 
County Court Judge held that as he had not served for the full 
12 months he was entitled to nothing. The Divisional Court has 
now reversed this decision, ruling that it was an implied term in 
the contract that a part of tne plaintiffs salary was payable in pro- 
portion to his period of service. So far so good. The matter has a 
further interest for business men, however, because in the case of 
some companies, a certain sum is annually set aside as directors’ 
fees, to be divided in such proportions among the parties as may 
be agreed. "We are able to atate that the Divisional Court's decision 
does not here apply, for the standing judgment is that under any 
arrangement for ," bulk remuneration" no director is entitied to 


take anything out of the pool until he has completed а full year of 
office. ` 


Coke for Steam Raising.—In a test made by the Gas 
Light & Coke Co., at Beckton Gas Works, to determine the 
best efficiency which could be obtained with a Lancashire 
boiler fired with large coke and fitted with " turbine " fur- 
naces, made by the Turbine Furnace Co., Ltd., the draught 
produced by the chimney мав 0.1 in. in the side flues, while 
the steam jets under the bars provided a pressure of 0.45 in.; 
the fuel was large coke, containing about 10.5 per cent. ot ash. 
The test was carried on for six hours, during which 3,900 lb. of 
coke was consumed and 39,725 lb. of water evaporated. The 
average steum pressure Was 77.6 lb. per sq. in., the feed tem- 
perature 50 deg. F., and the flue gas temperature 972 deg. F., 
the gases containing 18.3 per cent. of carbon dioxide. The 
fuel consumption worked out at 5.14 lb. of water per pound 
of coke, as fired, or at 9.3 lb. of water from and at 212 deg. F. 


Cost of Living in China.—Writing in the rilish 
Chamber of Commerce Journal, Shanghai, for March, a cor- 
respondent says :— . 

It should be clearly understood by engineers thinking of 
coming to China, that, the cost of living having risen to such 
а height, unless the allowances in addition to salary include 
housing, passages for the family both ways, allowance for 
increased cost of living (20 per cent.). hospital expenses, the 
admission to a pension or provident fund, and payment of 
salary (if in sterling) in 2s. dollars, the salary alone is quite 
inadequate for married people. All first-class foreign institu- 
tions give most, or all, the allowances named, and many of 
them a bonus as well, but the Chinese Government services 
allowances are in many cases inadequate and below the stan- 
dard of the forcign firms.” : 


Trađe with Germany.—Mr. J. W. F. Thelwall. Com- 
tuercial Secretary for Germany, will be working from May 2nd 
to May 11th in the Department of Overseas Trade, where he 
will be pleased to interview British firms interested in trade 
with Germany. Applications for such interviews should be 
addressed to the Comptroller-General, Department of Overseas 
Trade, 35, Old Queen Street, S. W.1, and should bear the refer- 


ence Dumber P. W. 97251. 


A French Amalgamation.—It is stated that a new 
company 18 to be formed to combine the Ateliers de Construc- 
tions Electriques du Nord et de l'Est (Jeumont) and the Forges 


et Ateliers de La Longueville. - 


The Electricity Supply Blll.— The Special Committee 
of the London County Council on London Electricity Supply 
recommends the passing of the following resolution :—“ That the 
Council welcomes the introduction by Н.М. Government of the 
Electricity (Supply) Bill, 1921, supplementary to the Electricity 
(Supply) Act passed in 1919, and urges upon the Government that 
in the public interest it should take every step in its power to 


ensure this measure becoming law during the present session of 
Parliament." 


For Sale, —Burnley Corporation Electricity Department 
invites offers for one 250-kW triple-expansion Belliss-Dick, Kerr 
generating set, with condensing plant; also for one Lancashire 
boi'er. See our advertisement pages to-day. 


The B.E.A.M.A, New Members.—We are informed, that. 
the followiug firms have been recently elected members of the 
British Electrical and Allied Manufacturers’ Association :— 
Babcock & Wilcox, Ltd.; Bonnella Bros ; Clark, Robt., Ingham and ' 
Co., Ltd, ; De la Rue, Thos., & Co., Ltd. ; General Accessories Oo., 
Ltd.; Power Plant Co. Ltd.; Sutoliffe (of Crumpsall) Ltd.; 
Venner Time Switches, Ltd. ; Widdop Engine Co., Ltd. ; Wilson, 
Hartnell & Co., Ltd. 


Welsh Engineers’ Wages.—It was officially announced 
at Swansea, last week, that, as a result of a ballot in the Welsh 
engineers’ and founders’ trades, the wages of fitters and moulders 
were to be reduced from £5 10s, to £5 per week, and labourers 
from £4 to £3 158, on and from May let. The salaries of 
draughtsmen and clerks and the wages of firemen were to be 


reduced pro rata to the reduction on skilled workers’ rates.— The 
Times. 


Patent Restoration.—An order has been made restoring 
Letters Patent No. 2,046, of 1915. granted to J. P. Haworth, for 
" Improvements in electric accumulators,” 


LIGHTING AND POWER NOTES. 


Accrlagton,—SuPPLY FROM BLACKBURN.— Recently the 
Accrington Corporation, acting om the advice of the Electricity 


Commissioners, approached Blackburn for а bulk supply from the 


new gtation, in preference to extending the generating station at 
Accrington. The town clerk now reports that no offers or terms have 
come to hand, and he has been instructed to inform the Electricity 
Commission accordingly. Blackburn's contention is that the matter 
should not be pressed until the new station at Whitebirk is 
completed. | 


Aldershot. — Милтлвт BULK SuPPLY.— The Urban 
District Council has completed arrangements with the War Office 
for a supply of electricity in bulk from the Camp generating 
station, The estimated coat of the necessary feeders, converting 
machinery, switchboards, &c., is £18000; the extension of the 
Council's own piant would cost about £25,000, 


Aylesbury.—lNourgy.—On April 19th, Mr. М. K. 
North, Ministry of Health inspector, held an inquiry into the appli- 
cation of the Town Council to borrow £3,500 tor the provision of 
electrical pumping plant at the sewage works, and a!so £1,144 for 
the laying of mains from the Council's power station to the works. 
It was explained that hitherto the works had bcen carried on by 
means of gas engines, but these were now worn out, and it was 
calculated that by the installation of eleotric motors a saving of 
£163 per annum could be effected. 


Bath.—Loan.—The Electricity Committee has decided 


to apply to the Electricity Commissioners for sanction to borrow 
£30,000 for mains, &c. 


Blackpool. — INcREASED DEMAND. — The electrical 
engineer states in his &nnual report that the withdrawal of 
restrictions on the purchase of materials for mains and service 
extensions has resulted in an abnormal number of applications for 
an electricity supply. The department has, for the first time, been 
compelled to institute a waiting list of consumers. The estimated 
profit on the year’s working was £6,000, compared with £5,269 in 
the previous year. The units generated were 8,568,523, an increase 
of 1,379,369, equivalent to about 20 per cent. There was an increase 
of nearly 400,000 units for tramway purposes. 


Bolton.—EFFECT or TRADE Depression.—The Elec- 
tricity Committee. on April 29th, considered & report from the 
electrical engineer making suggestions for counteracting the possible 
reduced demand for energy on the finances for the year ending 
March 31st next. Through trade depression there has been a con- 
siderable falling-off in the demand, and the engineer suggested that, 
in order to reduce expenditure, the extensions in progress at the 
Back-o’-th’-Bank works should be slowed down temporarily. This 
was agreed to. 


Bridlington.—PRICOR INCBEASE.—Àt a meeting of the 
Electricity Committee the town clerk reported that the Minister 
of Transport had made an order authorising an increased charge 
for electricity not exceeding the sum of lld. per unit, and also 
authorising the following minimum charges for electricity :— 
(4) In respect of each of the quarters ending March 3lst and 
December 31st, for any amount up to 15 unite, 138 9d. ; (4) in 
respect of each of the quarters ending June 30th and September 30th 
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for any amount up to 10 units. 98. 2d. The Committee considered 
the advisability of increasing the minimum charge for electricity, 
which at the present time is 7s. 6d par quarter, and decided to 
defer the further consideration of the matter for the present. 


Continental.— FrNLAND.— The Finnish Diet bas voted 
F. Mk. 10.500,000 for the preliminaries to the canalisation of the 
Imatra and Anjala Falla, with a view to the establishment of 
power-stations there, — Economic Beview. 

GERMANY.— Herr Hugo Stinnes has been asked to take in hand 
the project for water-power development in East Prussia. The 
waters which it is proposed to harness are those of the Masurian 
Lakes, which supply the Aller, upon which the necessary dams and 
works will be constructed. 

PORTUGAL.— A commission has been appointed by the Portuguese 
Government to consider the advisability of establishing plant for 
tbe generation of electric power.— Times Trade Supplement, 


Durham.—AcREEMENT WITH Company.—The County 
Education Committee has concluded an agreement for a supply of 
electricity with the County of Durham E.P.D. Co. The terms of 
the agreement include the erection of a sub-atation and purchase of 
plant by the Education Committee ; the plant is to be installed by 
the company at a cost of E 680. Special prices have been arrauged 


Ealing.—Loan SancTioneD.—The Council has received 
the sanction of the Electricity Commissioners to a loan of £28.895, 
to be utilised aa follows :—Maina (specifio extensions). £12 500; 
mains and services (prospective expenditure), £8.000; total, 
£20,500; transformers (prospective expenditure). £2,5/0; meters 
(prospective expenditure), £3,500 ; expenditure prior to March 31st, 
1930— mains, £1,350, and meters, £1,045. The Council's appl:ca- 
tion was for £30.000. 


Electricity Districts. LONDON AND Home CoUvNTIES.— 
The Electricity Commissioners have given notice that they 
wil hold a local inquiry at the Institution of Electrical 
Engineers, Victoria Embankment, London, W.C., on Tuesday, 
June l4th, 1921, at 10.30 am. and the following days with 
reference to the area to be included in the proposed district and 
the objections and representations which have been made, and to 
consider schemes which have been submitted respectively by (а) 
The London County Council; (4) The Conference of Local 
Authorities Owning Electricity Undertakings in Greater London; 
(c) The London Electricity Joint Committee, 1920, Ltd.: 
[їп each case for improving the existing supply of electricity, and 
for the formation of a Joint Electricity Authority]; (d) The 
Metropolitan Borough Council of Poplar | for improving the exist- 
ing supply of electricity in " East London and District," and for 
the formation of a Joint Electricity Authority for such district | ; 
(e) The Great Eastern Railway Co.; and (/) The London, 
Brighton and South Coast Railway Co. [in both cases for improving 
the existing supply of electricity |. Copies of the respective 
echemes may be obteined from the authorities concerned. 

AIRE AND CALDER,—The Bradford Corpcration has asked for 
a further postponement of the Leeds inquiry from May 18th, but 
the Electricity Commissioners, last week, refused it. There are, 
of course, possibilities of its further postponement if the miners 
strike continues. It ia expected that the inquiry might extend 
over 10 days, but efforts are to be made to bring it within а week 
if possible. Pointe of policy, rather than technicalities, are the 
main theme of dispute. 


Glasgow.— MERCURY REC TIFIEBS.—Àt a meeting of the 
Electricity Committee. relative to the acceptance of an offer by 
Messrs. Brown, Boveri & Co., Ltd., for the supply of mercury 
vapour rectifiers, which are being manufactured in Switzarland, 
the manager reported that con-iderable delay had taken place in 
the deiivery of the rectifiers. and the Committee, after oon- 
sideration. authorised him to visit the works of the contractors, 
with the view of ascertaining the cause of the delay and the pro- 
gress which had been made with the manufacture of the 
rectifiers, 

PROTECTION AGAINST FLoops.--The engineer and manager of 
the Corporation electricity department proposes to install a floating 
boom or fender on the river Clyde, with the view of obviating 
trouble which bas arisen in times of flooding on the river, when 
heavy floating (7, hbris chokes the circulating water inlet in con- 
nection with the new Dalmarnock works. 


Great Harwood.— ELECTRICITY SuPPLY.—'The Council 
on April 20th received а letter from the town clerk of Blackburn, 
stating that the electrical engineer had informed him it was 
difficult, under present circumstances, to fix а date on which elec- 
tricity would be aupplied to Great Harwood, but he might safely 
say the supply would be available in parts of Great Harwood for 
next winter. 


Guisborongh,.— PROPOSED ELECTRICITY SUPPLY. — At 
a recent meting of the Council a report on the question of the 
electric lighting of the town was referred to a meeting of the Council 
and representatives of the Cleveland and South Durham E:ectric 
Supply Co., Ltd. 


Hawarden.— ELECTRICITY SuPPLY.—4A special meeting 
of the District Council has been held to consider the que-tion of 
electricity supply, and the report of Mr. J. W. Speight. M I. E. E., 
A. M I. Mech. E., on the proposed scheme for the suppiy of electricity 
to the district. The report stated that Mr. Speight had gone fully 
into the draft agreement with the Secretary of the War Office and 
the Joint Committee, and it was estimated that the capital 
expenditure required to obtain a supply from H.M. Factory at 


Queensferry would be roughly £50,300, to be divided amongst the 
various auth rities according to their rateable values. The 
apportionment of the Hawarden Rural District Council would 
therefore, be £12,490. According tothe estimate of Mr. Britton 
(electrical engineer of Chester), the cost of generating at Queens- 
ferry was roughly 9d. per unit, and he understood that the Chester 
Corporation was prepared to give & supply of electricity to the 
Hawarden Council in bulk at a price, including all charges, of 
6 26d. per unit. His estimate of the electricity required for 
light and power was 81,106 units. Mr. Speight was of opinion 
that the amount of capital the Council would have to subscribe 
if it were part of the Joint Committee, would be a eerious obstacle 
to the undertaking at the commencement, but by arranging to take 
the supplies from Chester in bulk, it would not be burdened with 
а large capital expenditure in high-pressure transmission lines. 


Haywards Heath.— ELECTRICITY SUPPLY.—Applicaticn 
has been made to the Electricity Commissioners by Mr. E. A, 
Bridge and others, for authority to generate and distribute elec- 
tricity for public and private purposes within the urban districta of 
Haywards Heath and Cuckfield. 


Hebden Bridge.— WATER-POWER ScHEME.— The genera- 
tion of electricity by water power from the River Hebden, fl wing 
through the woods of Hardcastle Crags and the Hebden Bridge 
Valley, is contemplated by Mr. John C. Mitchell. worsted manu- 
facturer, Old Town Mills, for the driving of his machinery. He 
has taken the necessary initial steps. 


Heyshafn,.—ELkcTRIiCiTY Canvass.—In response to an 
inquiry with regard to the North Lancashire and South Cumberland 
Electricity Supply District, the District Council has agreed to take 
@ canvass of the district to obtain an estimate of the probable con- 
sumption of electricity in the area, 


Lelcester.— LOAN.— At a meeting of the Leicester Town 
Council, on Tuesday, & report submitted by the Tramways and 
Electricity Committee was adopted, deciding to make application 
to the Electricity Commissioners for sanction to borrow £723.000 
for the first section of the new power station to be erected on the 
Freemen's Meadow. Ald. Flint, the chairman of the committee, 
explained that the Commissioners had sanctioned £4150.000 on 
account, stating that before they could deal with the balance, 
details would be required of the various items of expenditure. 
The Committee, therefore, had decided to arrange for the installa- 
tion of one 10,000-kW generator at the:present time, instead of two 
as originally provided for. 


London.—STEPNEY.—-The Finance and Parliamentary 
Committee recently had under consideration & claim from a biscuit 
manufacturirg firm in the district for a sum of £175. the value of 
five tons of biscuits which, it was alleged, were destroyed by а 
stoppage of electric power. The claim was repudiated. 


Lowestoft.—Loan.—The Town Council is applying for 
sanction to borrow the sum of £1,385, which representa the 
expenditure incurred in purchasing the arsets of the Oulton Broad 
Electricity Co., acquired under the Provisional Order for the 
extension of the borough. 


Morccambe.— Price IcREASE.— The Town Council 
last week approved a recommendation of the Electricity Committee 
that the price of electricity for lighting be increased from 8d. to 
9d. per unit. A proposed increase from 44d. to 5d. per unit for 
power was defeated. In the annual finance statement, last week, 
Alderman Jos. Snowdon said the street lighting department 
required £3,740 for the coming year. including £800 to be taken 
by the Gas Committee, and £1,330 by the Electricity Committee. 
The Electricity Committee estimated its deficiency at £2,124, 
including £1,650 epecial repairs to mains and batteries. The 
Electricity Committee was now having to psy 42s. per ton for coal. 
ав against 88. 6d. per ton before the war, and the wages bill had 
increased four- fold. 


preston.— REPORT ON ELECTRICITY SUPPLY. Mr. J. А. 
Robertson, M. I. E. E., in a report to the Corporation on electricity 
auppiy, saya that the capital necessary for development can be raised 
more quickly by the Corporation which will have direct representa- 
tion on a joint authority. The Corporation," he adda, is in the 
fortunate position of having a site close to the borough, upon which 
a modern station could be erected capable of producing electricity at 
а minimum cost and sufficient for all future demands, The extent 
of Preeton’s requirements can be gauged by a reference to other 
towns with similar industrial conditions. In some towne the con- 
sumption of electricity per head of population exceeds 200 unita ; 
the averages of nine Lancashire towns defending chiefly оп the 
cotton industry is 127 unita per head. In Preston the average is 
only 22, this being about the lowest consumption of any industrial 
town in the country. Immediate steps should be taken to con- 
struct a new station on the site aiready acquired on the south side 
of the Ribble. Allowing a period of two years for constru: tion, 
the stati: n would be completed to meet the winter cad of 1923-4. 
In the meant me the plant at Crown Street Station should be used 
to its fuliest capacity, The new station would be designed to 
renerate high-pressure three phase current, which would be 
de.ivered by duplicate cables at II. COO-V pressure to Crown 
Street. The Ribble aite ia directly open to the coal-fields of South 
and East Lancashire and West Yorkshire. Coal should be con- 
veye l by aerial transporters from the dock railway system, and 
depoaited direct in overhead bunkers in the boiler house. The 
estimated capital expenditure for the new works is £379,000," 
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Newark, — Proposep Extensions. — At a meeting 
of the Town Council. on April 25th it was proposed to postpore 
the scheme of extensions tor & period of two years owing 
to opposition on the part of several large firms in the district. 
The proposal was eventually defeated, and it was reso v-d to apply 
for a provisional order for powers to carry out the extensions. 


Rhymuey. — PROPOSED ELECTRICITY | SUPPLY.—- The 
Urban District Council has decidei to consult Mr. Ellis of Cardiff, 
on the question of securing a supply of electricity for the town. 


York. — Hypro-Evectric ScHEME. — The York City 
Council has been informed that the Electricity Commis- 
sioners do not approve at the present time of the Corporation's 


proceesing further with the Stamford Bridge hydro-electric 
scheme. 


The Grampian Schemes.—SETTLEMENT OF DIFFER- 
ENCES.—The Srotanan states that the differences between the 
Grampian Electricity Co. and the Lochaber Water Power Co, with 
regard to their respective achemes have been settled. The 
Grampian Co. has agreed to withdraw ita application for the use of 
the Pattack waters in Laggan, thus leaving them free for the 
Lochaber scheme should it receive Parliamentary sanction. Upon 
this understanding the Lochaber Co. has also withdrawn its opposi- 
tion, so that the two schemes are no longer competitive. The 
promoters of the Inverness-shire scheme have come toa friendly 
understanding with riparian proprietors and other individuals who 
lodged objectiors. The chief opposition that now remains is that 
of fishery and other interests on the lower reaches of the River 
Spey. 

The Convener of Dundee Corporation Electricity Committee 
states that there is every possibility of the scheme being abandoned. 
The Corporation engineer had had some converrations with the 
syndicate during last week, and the culmination wasa letter stating 
that they had decided to abandon the Bill for the session. 


Wye (Kent).— ELECTRICITY SuppLy.—The Wye Lighting, 
Heating and Power Co, Ltd., is applying to the Electricity Commis- 
sionera for authority to provi!e and distribute electrical energy for 
lighting and heating for public and private purposes within a 
certain portion of the parish or township of Wye. 


TRAMWAY AND RAILWAY NOTES. 


Barrow-in-Furness. — New Depot.—Operations have 
been commenced on the building of the new tramway depot, giving 
work to a number of unemployed men in the task of excavation. 
The new depot will provide a substantial enlargement of the 
present accommodation, aud also mess and recreation-rooms for the 
tramway employcs. 

ELECTRIC VEHICLES.—At a meeting of the Town Council, on 
May 2nd, the Hea:th Committee reported the receipt of a letter from 
the Ministry of Health, stating that it was not prepared at the 
present time to sanction a loan for the purchase of four electric 
vehicles, but in view of the necessity for increased apparatus to 
carry house refuse to the new Cocken Bridge Tip, and iu order to 
avoid any relaxation in the present refuse collection service, it had 
been decided to sanction & loan of £3,520 for the purchase of two 
vehicles, and the Minister would be prepared to issue sanction to & 
loan of £500 for the provision of charging plant on being fur- 
nished with a copy of а resolution of the Council, authorising applica- 
tion for sanction to borrow for that purpose. It was cecided by 
the Council to spprove a recommendation to defer consideration of 
the matter until the next meeting of the Health Committee. 


Birmiagham.— ELECTRIC VEHICLES.— The Salvage and 
Stables Department of the Birmingham Corporation is making 
increasing use of electric vehicles for refuse collection. It 
reported thia week to the City Council that deliveries uncer the 
contract with Edison's, Ltd., for 25 electric vehicles at £1,280 each 
had been completed. Three further vehicles had also been 
delivered for the sum of £1,804 each, and & fourth was to be 
purchased. The system of refuse collection had been wonderfully 
speeded up by the use of electric vehicles, The lighting of the 
depot was effected by an existing generator. The amount paid 
to the electricity supply department for power was approximately 
£3.000 per annum, and it was estimated that there would bea 
total saving of approximately £2,000 per annum. 


Bradford. — New Cans. — The Tramways Committee 
recommends the expenditure of £13.000 on the building of seven 
raille-a trolley-cars—six of a type to be driven and conducted by 
one man and one experimental double-deck car with six wheels, 
It is proposed to build the cara at the Thornbury depot of the 
Corporation. where the double-deck railless car at present in use 
was bii t and from plara by the general manager. The advantages 
urz+d are economy in running cost and smoothness in travel. It is 
olaimed that the one-man cars will save 4d. per mile. They will 
sent 30. one passenger more than the present single-deck railless 
cars. and they will have & amoking compartment. Mr. Wilkinson 
holds that the present cars are too frail for their work. and the new 
cars proposed will be much more substantial. The six-wheel 
experiment has been tanctioned by the Ministry of Transport,. the 
contention being that the third axle will ensure smooth running 
and avoid wear and tear. The double-deck car is estimated to cost 
£2,200, as against £1,800 for each of the others. 


, electric tramways in Barcelona. 


CoLLIsion.—A collision occurred, last week, betweén a Corpora- 
tion electric tramcar on the Lidget Green route and a steam wagon 
belonging to Messrs. Mercer & Co.. haulage contractors. АП the 
windows on one aide of ths lower sa'oon of the car were emashed, 
and the passengers were greatly alarmed, but there was no personal 
injury. 

TiRE CoNTRACT.—Despite repeated criticism, the Tramways 
Committee has decided to reaffirm ite original decision to place 
with the Anglo- Belgian Improvements Corporation. the order for 100 
steel tires. An error in tendering had been made, in respect of the 
claes of steel, and critics contended that the Committee had not 
subsequently given Engiish tenderers proper opportunity. 


Chesterfield. — TIME EXTENSION.—The Minister of Trans- 
port has extended the time until July, 1922, of the Chesterfield 


Corporation Act, 1914, for the completion of the tramways and 
railleas system. 


Continental._—Sprarn.—lIn their report for last year, the 
Société des Tramways de Barcelona state that they are making 
preparations for various extensions and improvements in the 
In addition to extra rolling stock, 
much work requires to be done in connection with the track, 
especially at the crossings and points which were neglected during 
the war. The feeder system requires development, and in this 
connection three more 750-kW converters have been ordered for 
converting high-pressure alternating to continuous current. 
Already about 30 km. of new rails and a quantity of crossings and 
points have arrived in Barcelona. 


BELG1UM.—The Labour demonstration of May 1st left Brussels 
without a tramway service, and motor-omnibuses were extensively 
employed. The company running the Antwerp cars pointed out to 
the employés that a cessation of work would constitute a breach 


of agreement, and it was decided, therefore, to run the cars on 
May lat. 


E dinbargh.—TRamMway ELEcTRIFICATION.—The Corpora- 


tion Tramway Committee has agreed to the electrification of the 
Broughton route, in addition to the Liberton section of the 
tramways. 


Guiseley.—PRoTEsT AGAINST Fare INCREASE.— The 
Urban District Council last week decided to enter a formal protest 
against the Leeds tramway department's proposal to apply for 
powers to advance the statutory maximum fares from Id. to 2d. 
per mile, and workmen's fares from 4d. to 1d. per mile. 


Halifax. TRACK RENEWALS.—The Tramways and Elec- 
tricity Committee has recommended the relaying. &c., of certain 
portions of the tramway track on the Causeway Foot section at an 
estimated cost of £36,050, and the relaying of the track on the 
Pellon section at an estimated cost of £19,500. 


Huddersfleld.—CoLLISTON.— A Corporation tramcar and 
а heavily-loaled motor wagon collided in the Hudderafield Market 
Place on Friday night last. and the driver of the wagon, Charles H. 
Terry, of Bradford, had to be taken to the Infirmary with severe 
injuries. The driver of the tramcar and another man on the 
wagon were slightly hurt. 


Hull, —DkconATED Cars.—In an endeavour to beautify 
and brighten up the city, the Hull Corporation has put two gaily- 
painted tramcars into commission. Owing to their success it is 
intended to paint several more. The decorations consist of coats- 
of-arms and artistic designs. 


London. — TRAFFIC  Co-onRprNATION. — The London 
County Council is recommended by the Special Committee of 
Inquiry on Tramways to ask for the introduction by the Govern- 
ment of legislation to make provision for the unified operation of 
local passenger transport undertakings in Greater London, and for 
the setting up for auch area of a municipal traffic control authority, 
to be appointed by the local authorities affected. “he report 
points out that in Greater London there are some 122 road author- 
ities exercising various powers of control. There are now being 
operated in this area about 17 systems of tram waya and a large 
number of motor.omnibus undertakings, with numerous local 
railway systems in addition. The opinion is expressed that if the 
undertakings were worked in co-ordination, very great benefits 
could at once be secured for the public, while considerable financial 
advantages would accrue to the individual undertakings.— 
Morning Post, 


Rawtenstall.—Loss IN WORKINd.— There was а loss of 


£1,746 on the tramways and £5,154 on electricity during the past 
year. 


Sunderland,— ABOLITION OF WorkMEN’s Fares.—The 
Tramways Committee has received the sanction of the Ministry of 
Transport to the abolition of workmen's fares. Artisans, mechanics 


an labourera ате now being charged the full fare when going to or 
returning from work. 


LOAN.—Permission is to be sought to borrow the necessary 
money for doubling the track from Spelter Works Road to the 
Grangetown terminus, to effect an improvement in the Barley Mow 
Bank. Ryhope Road, and to construct an additional entrance into 
the Wheatsheaf depot ria Dundas Street. 


PŮ n nn CC"!!! 


586 THE ELECTRICAL REVIEW. 


[vol. 88. No, 2,267, May 6, 1921, 


— nn 


TELEGRAPH AND TELEPHONE NOTES. 


Australia, — IMPERIAL WIRELESS. — Mr. Wise, the 
Australian Postmaster-General, states that preliminary action was 
taken early this year for the selection of a site in Western 
Australia, on which to erect a wireless station in connection with 
the Imperial chain. 


The Telephone Service.—Mr. Pike Pease (Assistant 
Postmaster-General) in reply to questions in the House of 
Commons, said that about 9,800 telephone subscribers had given 
notice to terminate their agreements during the four months ended 
March, 1921. As nearly as could be ascertained. about 3,000 of 
those notices were the result of the increased charges. The total 
number of telephones in service at December 31st, 1920, in the 
United Kingdom was 988,500, and in the United States approxi- 
mately 13,500,000. The ratio of telephones to population was one 
telephone to every 47 inhabitants in the United Kingdom, and one 
to evory eight inhabitants in the United States. 

According to Sir W. Noble, engineer-in-chief to the Post Office, 
about 810,000 per annum is spent on telephone research work, but 
in America the telegraph and telephone companies spent 81,000 000 
а year on such work. Automatic stations were working satis- 
factorily ; at present they had 15 such stations established in 
which four different systems were working, and a fifth would be 
tried shortly. Of the four systems, one was less satisfactory than 
the others, and would not be used sgain. Up to the outbreak of 
the war the automatic system had not proved more economical 
than the manual system, but with the increase in operatora' wages 
it would prove more economical. 

“ Bookmakers are apparently the only people who appreciate the 
facilities offered by the Post Office for letters to be dictated by 
telephone,” said Mr. J. Scott, the Birmingham Postmaster, address- 
ing the local Rotary Club recently. 

Thirty words could be taken down at the head office, the Govern- 
ment providing the paper, and the caller only had to pay for the 
stamp. 


United States.— ELECTRICAL STORM.—On March 5th, 
during an ordinary electrical storm, a violent electrical serial dis- 
charge occurred at Kendalle, Wisconsin. It had the resulta and 
characteristics of an explosion of dynamite, but upon investigation it 
was found that it was entirely an electrical phenomenon, although 
it was not concentrated at any point, but was distributed over an 
appreciable area. The concussion was во severe that in nearly 
every business building window panes were shattered. Overhead 
wires, such аз those of telephone, telegraph and power circuits. were 
mostly affected. The telegraph circuits along the Chicago and 
North-western right of way were all earthed through air gap protec- 
tors in the North-western station. The insulated copper earth wire 
between the protectors and the earth connections was fused, 
several holes were blown through the insulation, and the molten 
copper metal was compl:tely blown out of the insulating covering. 
Isolated parts of the te ephone equipment used for train dispatching 
were burned and destroyed. The bottom of the cable box at the 
open wire terminal, which is about 160 ft. from the station, was 
completely blown out, but otherwise box and equipment were 
uninjured. Practically all telephone circuits at Kendalls and in 
the immediate vicinity were out of service due to thia storm. The 
relays controlling tke crossing bells on the Chicago and North- 
western Railway were burned so that the belle rang continuously, 
which added more tothe confusion. In the power house supplying 
the electrical energy for the city of Kendalls the switches on the 
power board were twisted into irregular shapes —7. and 7. Age. 

CABLE LANDINGS. — Senator Kellog's Bill authorising the 
United States President to regulate the landings of submarine 
cables has passed the Senate. The measure now goes to th» House 
of Representatives, says /he Times, 


United States Indo-China Wireless —A commercial 
service was inaugurated, on May lst, by the naval wireless system 
between the United States and Indo-China ria Hawaii and the 
Philippines.— Reuter's Trade Service (Washington). 


Wireless Telegraphy, — EL wELL-PoULSEN ARCS ON 
BOARD SHIP.—The Cunard Co. has installed Elwell-Poulsen arc 
equipments on some of its larger liners, and some very satisfactory 
results are being obtained. The first ship to be fitted was the 
( aronia, and the resulta of several trips which she has made are 
now available. On the Atlantic route, communication is main- 
tained direct with the shore atations throughout the passage. 
Very Kood ranges are also obtained with the Polar spark equip- 
ment with which the (uronia is fitted in addition to the arc. at 
certain places on the route, however, spark jamming and 
atmospherics are particularly bad. and it is then that the arc is 
particularly valuab'e in getting messazes through. 

The 8.8. Caronia has recently completed a cruise in the Mediter- 
ranean. acd the operator reports that the greatest range obtained 
with the arc was with Bar Harbour, on February 25th. at 6.12 a. m., 
at a distance of about 2.423 miles, when continuous communication 
was maintained with New York, 

Bar Harbour also received signals on February 22nd, at 
9.30 p.m, while working to Devizes, this distance beiny about 3.500 
miles. and while the 8.8. Caroniu was still in the Mediterranean. 
At 7.35 am. on February 25th communication way established 
with Norfo;k, Va, at approximate'y 2.815 miles. Devizes was also 
communicated with on January loth, at 6.50 a.m, at approximately 
2 0\0 miles. 


Darirg the Mediterranean cruise, communication was kept up 
practically throughout vith Devizes, despite bad jamming from 
spark and arc stations i: the vicinity. 

Although the main р rtions of the Caronia's arc equipment are 
those of a standard land station, there are several points of 
interest. A special me hod of keying is employed во that no 
spacing wave is radiated, and the power taken by the arc during 
the spacing period is considerably less than that during marking. 
Easy starting and а c'ear note аге helped by the use of a 
separate alcohol vap ri-er in the place of the usual drip feed 
arrangement, 


NEW MESSAGE RECORDER.—The feat of recording auto- 
graphically wireless signals from great distances has been accom- 
plished by two Bureau of Standards physicists, at Washington, 
D.C.—Drs. B. A. Eckhardt and J. C. Karcher—who have demon- 
strated that their apparatus can pick up signals sent out from 
Lyons, France, 4,000 miles away, and automatically transform them 
into ink lines on a chart that can be read easily. They also have 
been able to place in the same circuit and record with the same pen 
the ticks of a chronometer and the Naval Observatory time sig nals 
that are sent out regularly by Annapolis. 

The new device i8 hailed a* the leading apparatus of the day 
from the standpoint of the astronomer, geographer, and surveyor, 
Scientists have been striving to invent it for the last 10 years. 
With it the longitude of any spot far away from cables ard wires 
can be determined to within two-hundredths second of time or 
85 ft.. itis said. It was to fil] that need of an autographic wireless 
time-recording apparatus to replace the present wire telegraphic 
ear-recorded methods of making scientific time observations that 
the Bureau of Standards began its work at the request of the 
Coast Geodetic Survey. Because of the relative simplicity and 
compactness of the apparatus and ita ease of operation, it is 
expected it wil] find numerous commercial applications, especially 
in stations that cannot afford a highly-trained operator. 

Briefly, the signal comes in and starts oscillations in a local 
circuit, which releases enough local steady current to operate a 
relay, which in turn through another local circuit operates the 
chronograph pen. The chronograph drum moves a sheet of paper 
past the pen at a uniform rate. and the signals are recorded as aums 
in the line, short humps for dots and long ones for dashes. By 
means of winding the actuating magnets in different directions, it 
is possible to record simultaneously with the same pen the seconds 
of local time as furnished by the local standard chronometer and 


compare them with standard wireless observatory time without the 


errors of lag of the instrumenta. 

The chronographic recording drum used is that developed and in 
use by the Coast Geodetic Survey. A single electron tube operating 
at a low voltage furnished by a portable battery ia sufficient to 
receive far-off Lyons, even when a poorly located temporary 
antenne is used. 

The new apparatus is compact and not highly complicated, and 
the Coast Survey will use it in ita field work during the coming 
summer. Captain G. D. Cowie, of the Survey. is now working 
with Drs. Eckhardt and Karcher at the Bureau of Standards on the 
new field sets being made.—7. & T. Age. 

CONTINENTAL SERVICE.— Mr. Pike Pease, during the Parlia- 
mentary debates, last week, stated that, under present conditions, 
the Anglo-Continental telegraph service is doubtfully remunerative. 
In the opinion of the Government it is not expedient to debar 
private wireless companies from conducting services with 
Continental countries, provided they are willing to submit 
to the conditions which the Government thinks it necessary to 
impose. 

WIRELESS INTERFERENCE.— Mr. F. King Vreeland, the well - 
known wireless telegraph engineer, is perfecting a device that it is 
stated will prevent interference in wireless signals. Не is con- 
ducting his experiments at the Stephens Institute of Technology, 
Hoboken, N.J.— T. and T. Age. 


` 


CONTRACTS OPEN AND CLOSED. 


(The date giren in parentheses at the end of the paragraph indicates 
the issue of the ELECTRICAL REVIEW in which the " Official 
Notice” appeared.) 


OPEN. 


Argentina.— June 13th. The Department of Overseas 
Trade has been informed by telegram that the Department of 
Sanitary Works is calling for tenders for the supply and erection 
of electric power batteries and lightirg plent at Mar del Plata. 
Local representation is essential. When a copy of the specification 
is received by the Department of Overseas Trade it will be made 
available for consultation. 

BUENOS AIBES.—June 3rd. Board of Sanitary Works. Supply 
ani erection of the plant and accessories for a new generating 
station, previous tendera having been called for in 1919 and 1920. 
The plant comprises three four-cycle Diesel engines of 375-h.p. 
and adapted to run on crude petroleum from Comodoro Rivadavia, 
and three three-phase alternators, each of 250-kW, 2,200 volts 
between phases, 50 cycles and a power factor of 8.“ 


Port Authorities. Supply of 19 electric cranes.— Niere Trade 
Service (Buenos Ay res), 
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Australia.— MELBOURNE.—Postmaster-General’s Depart- 


ment May 3lset. Telephone switchboards (Schedule No 1,670.) 
29.500 po-ous cells, No. 1 size to specification (Schedule No. 1,685) ; 
203 tons ammonium chloride (Schedule No. 1,683).* 


Jane 15th. Victorian Government Railways. 50 oil-immersed 


single-phase track and signal transformers for power signalling 
(Contract No. 33,901).* 


June 22nd. One electric lifting magnet (capacity J ton), one 
440-V motor generator. 

Jane 29th. Supply of 1-ton platform type industrial storage 
battery trucks, also battery-charging equipment.— Reuter Trade 
Service (Melbourne). 

August 10th. 250 core-type impedance bonds for power 
signalling, with a capacity of 1,000 amperes per rail; aleo 50 
miles of solid inaulated copper wire, No. 14 Brown & Sharpe 
gauge, and 50 miles of solid insulated copper wire, 16 standard 
gauge. 

August 17th. 3,070 sets of renewals for caustic soda primary 
cells.— Reuter's Trade Service (Melbourne). 

August 30th. Board of Works. Four electrical centrifugal 
pumps. each with a capacity of twelve million gallons daily.— 
Reuter’s Trade Service (Melbourne). 


PERTH.—May 25th.  Postmaster-General's Department. 
work, as рэт Schedule 704. (April 22nd). 


Belglum.— May 27th. The Service d'Etudes et de 
Controle des Applications de l'Electricité, 52, Boulevard du Regent, 
Brussels. For the supply and installation of ten electrically- 
iier. oapstans in connection with the locks on the Upper 

eldt. 

BRUSSELS.—May 11th. Belgian Post and Telegraph authorities 
at La Salle de la Madeleine, Brussels. Supply of a quantity of 
telegraphic and telephonic apparatus, including 600 Morse 
manipulators and 250 milli-amperemeters. 

Municipal authorities of Gistoux, Province of Brabant. Tenders 
for the establishment of an electric-lighting system in the town. 


Iron- 


Edinburgh.—May 26th. Electricity Department. E.b.p. 
and l.p. switchgear for sub-station. (April 29th.) 


Fiji Islands.—The municipality of Suva invites tenders, 
closing June 3Uth, for the supply and erection of a 200-kW, 
480/520-V, three-wire, d.c. generator, directly coupled to a 300-h.p. 
vertical Diesel oil engine, together with accessories for generator 
and penel.— Heuter’s Trade Service (Melbourne). 


Glasgow.— May 31st. Electricity Department. Cables 


(including small i.r. cables and flexibles) and meters for twelve 
months. (See this issue.) 


London.—PavDDINGTON.—May 12th. G.W.R. Three 


months’ supply of stores, including telegraph instruments and 
apparatus, electrical wire and cables, &c. (Ses this issue.) 

L.C.C.—The Highways Committee is inviting tendera for feeder 
pillar earth panels and switch b>xes required at sub- stations. 


Manchester.— May 10th. Electricity Department. Weld- 


less steel lamp co'umns. (See this issue.) 


May 10th. Tramways Committee. Electrolytic copper and 
bror 22 trolley wire. Mr. J. M. McElroy, general manager, 55, 
Piccadilly. 


Mexborough. — May 21st. блп District Council. 


Electricity Department. One 750-kW rotary converter with 
transformer. (See thie issue.) 


Newcastle-on-Tyne. — May 17th. 
Depart mant. 
main cable. 


Electricity Supply 
Half-a-mile single, I. p., lead-covered, steel-armoured 
(See this issue.) 


New Zealand.—June 28th. Public Works Department. 
Teu в.р. oil-filled transformers for the conversion of three-phase 
current at 50 cycles, the voltage ratio being 50,000/11,000, for 
Waikato power scheme." 

June 28th. Supply апа delivery at Lyttelton of two 50-kVA, 
two 1С0-кУА and two 200-kVA condenasers in connection with the 
Lake Coleridge electric power supply (Section 116)." 


Sale.— Urban District Council. Electricity Department. 


Converting plant, complete with e.h.p. and l. p., d.c. switchboards. 
(See this issue. ) 


Sonth Africa.— Electrifi:ation of Capetown-Simonstown 


and Durban-Maritz>urg lines. The date for the receipt of tenders 
has been extended to July 5th. (See this issue.) 


Southampton. — May 14th. 


Electricity Department. 
3-phase, 6,00u-V cable. 


(See this issue.) 
Uruguay. — June 28th. Ministry of Public Works, 


Three electric gantry cranes and a Temperley " type aerial trans- 
porter for the Port of Paysandu. Tenders in Spanish and framed 
in accordance with the model to the Ministry of Public Works.“ 


A copy of the specification, &o., can be consulted at the Depart- 
ment of Overseas Trade, 35. Old Queen Street, S. W. I. 


CLOSED. 


Barustaple.— Town Council :— 
Induced draught fan, £87.—Messrs. Bryant. 


Birmingham.— Salvage and Stables Department. Ac- 
cepted :— 


Char, deu for electrio vehicles, &e., $7,970.—Brightside Foundry and 
ngineering Co., Ltd. 


Belglum.— The Belgian Post and Telegraph authorities 
in Brussels recently invited tenders for the establishment of a 
high-power post at the Government wireless telegraph station at 
Ruysselede. Four tenders were recived, the lowest being that of 


the Federal Telegraph Oo., San Francisco, U.S. A., which quoted 
$575,000, c.i.f. Antwerp. 


Glasgow.—Corporation. Electricity Committee. Recom- 


mended : — 


Switchboards for the Buchanan Street and Cadogan Street sub-stations: 
27, 444.—Messrs. Ferguson, Pailin, Ltd. 


Lelcester.—Town Council. Accepted :— 


One 10.000-k W turbo-generator set, with condenser by W. H. Allen, Son, 
and Co., £91,334.— English Eieotric Co., Ltd. 

Delivery within seven months is guaranteed. Ten British firms 
and thres Swiss firms submitted tenders, The tender accepted was 
the lowest of the Bntish. Thehighest was £102,169, The foreign 
quotations were lower than the English, bat contained stipulations 
and refusal to submit to penalties for the non-fulfilment of the ооп- 
tract. The English Electric Co. has also prepared plans for the 
necessary buildings, and ita tender for this part of the work amounts 
to £187,300. The company is also prepared to undertake to have the 
buildings erected and the plant running within twelve months of 


the date of the contract. The estimated cost of the boiler is 
£125,000. 


London. — STEPNEY. — Electricity Supply Committee. 
Accepted :— 

150/160 fone Nor humberlend D. C. B. slack, 296. 14. per ton.—Charrington 
Dale & Co, 

One cargo Cowpen Northumberland i-in. to 1j-in. nuts, 38s. 6d. ton 
200 tons Welbeck l-in. slack, 49s. 8d. per ton.—E, Foster & Co, 

12 wagons New Hucknall -in. main slack, 488. ton.—C. Franklin. 

12 wagons Selston Bright slack, 448, ton.— Milner, Thomas & Co., Ltd. 

Two barges New Hucagnall $ -ір. low main slack, 47s. 1d.— A. Blackman t 

ji mile D” troughs and covers, £105. —Sutton & Co. (accepted). 

u miles “A” and C" and 3i miles D” troughs and covers; 2} miles 
3 in., 44 miles, 4 in., 3-way earthenware conduits — 

Sutton & Co. (accepted) 


МЕ Es . . £11,921 
W. T. Heuley's Telegraph Works Co. 29 14,466 
Biemens Bros. & Co., Ltd. wa 12 670 


One 6,600-V trifurcating box, £181.—A. Reyrolle & Co., Ltd. (accepted). 
Repairs to electric van, £25).—Agricultural & Genera! Engineers, Ltd. 
(accepted). 


Manchester.— Electricity Committee. Accepted :— 


Switchgear for 2,500-kW and 1,500-kW motor converters at Dickinson 


Street sub-station, battery booster, short circuiting switch.—Bertram 
Thomas. 


Cables. — Pirelli-General Cable Works, Ltd., and W. T. Henley's Teleg.aph 
Works Co., Ltd. 

Perth.—Accepted :— 

Additional generating plant at Friarton Works, 415, 000.— W. H. Allen, Son 
and Co., Ltd. 

Salford.— Watch Committee. Accepted :— 


Installation of electric light at the Chapel Street police station, £50.— 
Lincoln, Chambers & Co. 


Education Committee. | 
Electrico light installation, £261,—W. Smith & Co. 
Electricity Committee. 


Erection of transformer sub-stations at Weaste, £32); at Lower Kersa 
4388.— Moseley Construction Co., Ltd. 


FORTHCOMING EVENTS. 


Edinburgh Electrical Society.—Friday, May 6th. 
Institute. At8 p.m. Annual meeting. 


Roentgen Soclety.—Friday, May 6th. At Mauch 
Bragg, and a demonstration by Prof. A. V. Hil 


London Association of Foremen Engineers.—Saturday, May "th. At the 
Cannon Street Hotel. Sizty-eighth anniversary festival. 


Batti-Wallahs.— Monday, May 9th. Lunch at the Holborn Restaurant. At 
1p.m. Speaker, Canon H. Bickersteth Ottley. 


Institution of Electrical Engineers.— 


North-Eastern Centre.— Monday. May 8th. At the Armstrong Со]. 
lege, Newcastle. At 7.15 p.m. Annual genera! meeting. 


South-Midland Centre (Students' Section). — Tuesday, May 10th. 
At the Birmingham University. At 7.80 pm. Annual general meeting. 


Faraday Society.— Monday, May 9th. At Burlington House, Piccadilly, W. 
АїВ p.m. Ordinary meeting. 


National Association of Supervising Electriclaus.— Tuesday, May 10th. 
At St. Bride s Institute, Bride Lane, E.C. At 7 p.m. Paper on “ Blectric 
Light Wiriog Systems,” by Mr. F. T. Alldread. 


Iastitution of Rallway Signal Eagineer«.— Wednesday, May lith. At the 
Midland Grand Hotel, St. Pancras, N.W. At 5 p.m. Discussion on the 


Reports of the Rub-Committees on ‘Track Circuit Nomenclature” and 
„Track Circuit Record Forms.“ 


Physical Society of London.—Friday, pay а At the Imperial College 


of Science, South Kensing on, S. W. t 6 p.m, Ordinary sclentitic 
meeting. 


At the Philosophica 


ен Paper by Prof. W. J. 
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NOTES. 


Birmingham Electrical Golfing Soclety.— The Spring 
meeting was held on the course. of the Robin Hood Golf Club, on 
April 26th. under ideal conditions. The Trade Cup was won 
by T. P. Holder (4), 78, A. Pearson being second with (12) 79, and 
J. Н. Harpin third with (12) 81. J. Н. Berry won the sealed nine 
holes with (9) 41. There was а representative gathering, and the 
event was keenly enjoyed. It is proposed to hold the Summer 
meeting early in June. 


Apprenticeship Associatlon.— The fifteenth annual report 
of the Skilled Employment and Apprenticeship Association shows 
that during 1920, 355 boys and 214 girls were placed by tue 
Association ; 118 boys were apprenticed to the engineering and 
heavy-metal trades and 41 to instrument makirg. A total of 
1.605 cases was dealt with during the year by the London 
Oommittees, and it is pleasing to note that the subscriptions and 
donations were incressed by а special effort on the part of the 
Committecs. In spite of this however, the Associaton finished the 
year with adeficit of £20. 


What Hydro-Electric Development Meaus to Industry.— 
In the west of the United States, where industrial progress is 
dependent upon the development of hydro-el«ctrio energy, every 
effort is being made to demonstrate to the public the direct results 
of such development. An effective appeal to the layman has been 
formulated by Mr. J. M. Morris, of the Westinghouse Electrio and 
Manufacturing Co., Los Angeles. 

The basis of the appeal is four charts which have been prepared 
from actual data on present conditions by the Soutbern California 
Edison Co. 

One of the charts shows the comparatively large sum of money 
that must be spent in utilising the energy as compared with the 
cost of generation, transmission, and distribution. This is shown 
as indicative of the huge sume that will be spent annually in the 
electrical industry in the West. We reproduce from the Electrical 
i orld this chart, which also bears the following statement. 
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Estimated cost of future power development on Pacific Coast, 
$50,000,000-€70,000,000 per year. 

On a basis of 850, 000, 000 per year this represents approximately 
140.000 kW in generator capacity. 

Represents $105,000.000 per year in wiring (including labour), 
motors, lampe, and appliances. 

The other charts present different aspects of the argument, either 
graphically or verbally. Thus one states that "the kW in addi- 
tional electric power. at a cost of $350, makes possible the 
building of ove home, the irrigation of four acres, and the emovloy- 
ment of one person in an industry, and means 36,000 to the 
community." 

Appointment Vacant, — Electrical engineer and manager 
for the Abertillery Urban District Council. See our advertisement 
pages to-day. 

Several vacancies for Junior Inspectors of Factories under the 
Home Office will be filled shortly at a salary of £200. rising by 
£15 а year to £350, and a war bonus, Candidates should send in 
applications before May 21st. Particulars may be obtained from 
the Private Secretary. Home Office, Whitehall. S.W.1. Appoint- 
ment ia by competitive examination, The age limita are 23 to 
30 years on August lst, 1921. with a p'seible extension up to 35 
years in case of men who have had 10 years’ experience. Prefer- 
ence will be given to those who have served with Н.М. Forces 
in the war. 


London Traffic,.—London Members of Parliament met 
on April 28th, with Mr. J. D. Gilbert in the chair, further to 
discuss the question of traffic congestion in the metropolis. As the 
result. а Sub-Committee was appointed to consider the suggestion 
of the Ministry of Transport that the London members should 
assist in framing ргорова1в to deal with the problem. The Com- 
mittee is to consist of Mr. Kennedy Jores, Mr. Gilbert, Viscount 
Curzon, Mr. Purchase, and Sir William Bull.— Ie Times. 


The Attraction of Good Lighting.—To convert the 
wealthy corporation to a new principle or method of business, or, 
at any rate, to bring it to the stage of interest and experiment, is a 
relatively simp'e matter. In connection, for example, with the 
lighting of shop windows, little difficulty has been experienoed in 
persuading the big department stores to install up-to-date 
systems. Small traders, however, have not been convinced so 
easily of the advantages of scientific design, and the majority of 
suburban shops pathetically exemplify the futility of pouring the 
new wine of gas-filled lamps into the old bottles of obsolete 
equipment. | 

Here and there one may ree windows lighted adequately and 
artistically, and yet more rarely a small ccmmunity of well- 
illuminated shops may be discovered. Such an aggregation is to 
be seen at Palmer's Green. Messrs. J. Prosper & Sons, the 
local electrical contractors, sre lighting enthusiasts (this in itself 
is & ve-y useful basis for successful propaganda), and they have 
the further merit of recognising that practice is far more efficacious 
than precept. By equipping their own shop window with 
concealed “ X-ray reflectors and Mazda gasfilled lamps, and 
thus distinguishing it from the windows on either side, the firm 
created a feeling of diecontent among its neighbours to such 
excelient effect that within a few weeks 12 shops in the same 
block had installed X-ray " equipment. | 


Edacational.—At a meeting of the Swansea Electricity 
Committee a letter was read from Dr. T. Franklin Sibly, the 
Principal of the University College of Swansea, stating that they 
were seeking to secure for the engineering department of the 
College, the advantage of occasional courses by engineers of high 
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professional standing in the district, and inquiring whether the 
Council would be prepared to allow the borough electrical engineer, 
Mr. J. W. Burr, to deliver an advanced course of special lectures in 
the College if invited to do во by the Council of the College. Mr. 
Burr had intimated his willingness to undertake the course on the 
understanding that no remuneration should be paid to him. The 
Committee, highly appreciating the honour paid to Mr. Burr, 
readily consented to his giving the course of lectures. 

LEEDS.—Owing to the supply of wireless operat us being 
understood to be in excess of the demand. the class for train- 
pd dra operators at the Leeds Central Technical School is to be 
closed. 

IrALY.—In order to provide skilled staffs. it has been decided to 
found a Laboratorio-Scuola di  Radiotrasmiesioni in tbe Vis 
Cappuccio, in Milan. The Government, local societies, and 
manufacturers have joined financial forces to realise the under- 
taking. 

FINSBURY TECHNICAL COLLEGE. — The Governing Body of 
the Finsbury Technical College announces that the entrance 
examination for the Session 1921-22 will be held on Tues- 
day. September 20th next. Applications for admission should 
be forwarded to the College not luter than September 15{һ on 
forms to be obtained from the Registrar, Leonard Street, City 
Road, Е.С. The programme of the College is under revision, АП 
will be issued in due course. я 
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The Dangers of Radium.—Concerned by the dangers 
attending tue application of radium, the French Academy of 
Medicine has appointed a committee to frame a list of 
measures OL precaution. ‘Lhe decision followed the reading of 
a paper Dy Его. Hordler, of Lyons University, who declared 
that (ne aangers incurred by those manipulating radium were 
tar greater tnan those laced by X-ray operators. While the 
ravages 01 the X-rays are visible at an early stage on the 
banas, radium works insidiously on the marrow of the bones 
and on the spleen, the damage being unknown to the victim 
until one day he tinds his health undermined by a pernicious 
anwmia, Which may be fatal. Dr. Beclere, who for years has 
empioyed radium at the Saint Antoine Hospital, 18 rather 
optimistic. Не thinks that if certain precautions already 
known are followed, the dangers become very slight. The 
salts of radium, he states, should not be touched by the hands, 
but by instruments. ‘Lhe wooden table at which the operator 
sits should have a leat of lead to avert risk to the legs, for 
the radium rays pass easily through wood. The chest of the 
operator should also be protected by a shield of lead, and he 
should wear spectacles, which, though of clear glass, ought to 
contain salts of lead. In that way, says Dr. Béclére, only 
the hands are exposed, and those very slightly.—Daily Tele- 
graph. 


The Eiectrification of a Diamond-Cutting Factory.— 
The most important of the factories erected by Sir Bernard 
Oppenheimer, under his scheme for training ex-Service men 
in the diamond-cutting industry, is that at Brighton, where 
operations are carried out on a commercial basis, the men 
being enabled to earn a wage which, though not very large 
at first, soon compares favourably with that earned in other 
skilled trades. 

The Brighton factory has been equipped throughout on most 
modern lines, and the buildings are so commodious, well- 
lighted, and clean, that the recovery of the men is undoubtedly 
accelerated by their surroundings. 

The whole of the power required for driving the various 
sawing, cutting, and polishing machines is electric, the work- 
shops containing in all 105 motors with the necessary control 
gear and each bay about 100 polishing units. 

Both d.c. and a.c. power is brought in from the mains of 
the Brighton Corporation. The former is a 460-volt, 3-wire, 
supply for lighting, and the latter is 6,600 volt, 3-phase, trans- 
formed down to 400 volts, and distributed to the motor circuits 
by a switchboard. 

The first step necessary on receipt of the uncut diamond 
is to mark it out; it is then sawn into suitable sizes, which is 
accomplished by means of saws driven from line shafts, two 
10 h. p. squirrel cage motors running at 960 r.p.m., being re- 
quired in the saw room. It is interesting to note that the saw 
blades used are of phosphor bronze, 3/1,000ths of an inch 
thick. They are trued up in centres, and on them is pressed 
diamond dust and olive oil so as to produce the required 
degree of cutting power. The saw-making sets are driven 
by 1/10 h.p. motors at 2,000 r.p.m., and there are 1,500 
polishing units installed. The polishing bays are each equipped 
with six 74-h.p. disks at a speed of 2,400 r.p.m. Each motor 
in these bays, as throughout the installation, is controlled by a 
special auto-transformer starter panel. 

From the electrical point of view the chief interest lies 
in the extent to which the electric drive fits in with the main 
object kept in view in laying out the factory and its equip- 
ment—that is, the provision of simple, clean, and efficient 
methods of carrying out the various processes involved. 

The lighting scheme, by a suitable combination of general 
and local units, enables a high degree of illumination to be 
concentrated upon any part of the work in hand. 

The whole of the electrical equipment for both power and 
ate was supplied and erected by the General Electric 


Miners’ Electric Cap Lamps.— The Miners’ Lamps 
Committee, as a result of its investigation into the question 
of the safety and practicability of miners’ electric cap lamps, 
has advised the Secretary for Mines that he should approve 
such lamps for general use in mines under the Coal Mines 
Act, subject to each type of lamp passing the necessary official 
tests as to its safety and mechanical soundness. The type 
of cap lamp made by Messrs. Oldham & Son, Ltd., Denton, 
hear Manchester, having passed these tests and been put 
through a series of practical trials in coal pits extending 
over many months, has been approved by Order, dated April 
4th, made under Section 33 of the Coal Mines Act, 1911. 
Applications for the approval of types of cap lamp of other 
makes are now being dealt with by the Mines Department. 
The Order of April 20th, which is now in the press, and will 
be published shortly, also approves the following new types 
of miners’ electric hand lamps :— 

Pearson Ni + Fe lamp, made by the Alkaline Miners’ 
Lamps, Ltd., Stratford. 


Patterson type G-1 lamp, made by Messrs. Patterson & Co., 
Newcastle-on-Tyne. 


The Federation 1 : | 
Sheffield. n lamp, made by the Federation Lamp Co., 


The Adams lamp, mad ! 
Ltd., of Lonston SUE by Messrs. Adam Bros. (Longton), 


Wanted—A Motor.— The engineer-in-chief and manager 
of the Bhanghar municipal Gouncu bleotrioit) Department (Ar. 
1. H. U. Aluridge, M. I. N. E.), has seut us the funuuwinyg letter, 
received from a Chinese cient, whion 10109.68 that Ше virtues 
ot the electrico motor are being Luly appreciated in Shanghai :— 
"Due to the tact that, we аге fall w make profiu by using a 
engine, which by ite slownese in work, expensive in charges and 
also dirty and noisy. ‘Lhe engine we are now using is 12 h.p. 
Having learned that an electrio motor is a hasty and energetic 
worker, it works quie.ly, expends cconomioaliy, lovates ошу а 
amali space, and 18 сму tO Cperate. By the above several goodness 
we would Uke tO шаке & Change, anu 1t mihi sammy us when 
taking into use. Hope you wul send us one for our benefit at 
your earliest convenience. 


Deputy Wardenship of the Standards.—The President 
of the Board of 1rade, by arrangement with the Lord Presi- 
dent of the Council, has appointed Mr. J. E. Sears, junr., 
C. B. E., M. A., A. M. Inst. C. E., F. Inst. P., to be Deputy Warden 
of the Standards in succession to Major P. A. MacMahon, 
F. R. S., who has retired under the age limit. Mr. Sears is 
Superintendent of the Meteorology Department at the National 
Physical Laboratory, under the Department of Scientific and 
Industrial Research, and will continue to hold that post in 
yey to that at the Standards Department of the Board 
of e. 


The Kelvin Medal.— In the presence of a large gathering 
of representatives of all branches of science and engineering, 
Dr. W. C. Unwin, F. R. S., was presented with the first Kelvin 
Medal on May 4th. "ће chairman of the Award Committee 
(Mr. J. A. Brodie), in a brief speech, introduced Mr. A. J. 
BALFOUR, O.M., F. R. S., who made the presentation. | 

Mr. BALFOUR, in his speech, said that not only was the 
medal a form of recognition of the merits of the living, it 
formed a fitting memorial to the great Lord Kelvin. He had 
been one of Kelvin's personal friends, and had happy recol- 
lections of the kindness and courtesy he showed to all with 
whom he came into contact. Kelvin was essentially a mathe- 
matical physicist, but he was also pre-eminent as an engineer, 
and was perhaps the greatest man of his kind since Archi- 
merdes. The combination of theory and practice which he 
made it his duty to encourage has had its results in the pro- 
gress seen by the present generation. The speaker, however, 
desired to do honour also to Dr. Unwin. Wherever there were 
engineers, Dr. Unwin's name was honoured, and his fame 
was world-wide. His work had long guided the young en- 
gineer in his studies. Probably his name was not widely 
known among the general public, but among those who 
mattered he was more than well known. His text-books 
formed the foundation of the study of many branches of 
engineering, and these alone would justify the committee's 
choice. In presenting the Kelvin Medal to Dr. Unwin he 
(Mr. Balfour) was voicing the unanimous verdict of the whole 
of the scientific world. 

Dr. Unwin (who found it difficult to speak for a few 
moments) said that it added to the great honour conferred 
upon him to receive the medal from the hands of Mr. Balfour. 
What he was able to accomplish was due in no small measure 
to able and loyal assistance. Не was a teacher, and it pleased 
him to see how facilities for young engineers had grown in 
this country, although we were still behind France and Ger- 
many. Dr. Unwin recalled the scientists of his early days. 
when Joule was determining the mechanical equivalent of 
heat, and Bessemer was producing the steel which was to 
take the place of wrought iron to such а great extent. He 
spoke of the failure of the first trans-Atlantic cable, and the 
invention by Lord Kelvin of the siphon recorder. Dr. Unwin 
mentioned that he had been a member of the Institution of 
Civil Engineers for more than 50 years, ana had received a 
liberal education from the papers he had heard read before 
the Institution. 

In conclusion of the proceedings, votes of thanks were 
accorded Mr. Balfour (who briefly responded) and the chair- 
man. 


Conditions of Living and Prospects in Brazil.—In our 
issue of April 15th a correspondent inquired as to the climate 
of Brazil and the prospects of the electrical industry in that 
country. As a result, we have received from the South 
American Journal a publication entitled ‘‘ South America as 
a Field of Travel" (January, 1921; price ls. 24d., post free), 
which deals with the characteristics of the various South 
American Republics individually at considerable length; any- 
one who conteinplates a sojourn in South America will do 
well to obtain a copy. The account given of the beauties and 
other amenities of Rio de Janeiro presents a highly attractive 
picture, and a full description is included of Sao Paulo, ip^ 
second city of the Republic, concerning which our vorrespou- 
dent specially inquired. Comparatively recent improvements 
have resulted in ‘transforming this insanitary, old-world 
town to a bright, healthy, and beautiful city." The town of 
Santos, the port of Sao Paulo, was formerly ‘‘ most unhealthy 
and a nest of yellow fever, but an excellent system of sanita- 
tion and drainage has completely eradicated this disease." 
The possibilities of this great Portuguese Republic are, like 
its area, immense, and a great deal of information regarding 


them is given in the brochure, which also deals with Argentina, 
Chile, &c. 
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Fire, — The main sawmills department of Messrs. 
Charles Jenkins & Sons, timber merchants. Rheola Road, Porth, 
equipped with complete electrical machinery, and one of the most 
extensive in Wales, was destroyed recently by a fire which did 
#4000 damage. The brigade was able to save the large carpentry 
shops with their expensive electrical plant. The damage is covered 
by insurance. 


The Batti-Wallahs’ Soclety.—At the Batti-Wallabs’ 
lunch at the Holborn Restaurant, on May 9th, at 1 o'clock, the 
speaker will be Canon H. Bickersteth Ottley, of the Royal Chap-l 
of St. Katherine, Regent's Park. Не is a member of the League of 
Nations Union, and will take the League of Nations as the subject 
for a short address. 


Califoralan Projects.— According to Mr. F. G. Baum, 
consulting engineer to the Pacific Gas and Elestric Co., in the Pit 
River scheme a pressure of 220,000 V will ba used, because it costs 
lees than a lower pressure would. It is intended to transmit 
150,000 kVA per circuit. From the generating station to the first 
sub-station the distance is 200 miles, and from the first to the 
second sub-station 260 miles. 


INSTITUTION NOTES. 


“Institution of Electrical Eagineers.—In connection with the 
election of the Council of the Institution, the E P. E. A. is recom- 
mending its members to support the following candidates for 
election as ordinary members of the Council :—Lieut -Colonel F. A. 
Cortez-Leigh ; Messrs. A. Page, T. Roles and W. C. Tapper. 

. LIVERPOOL BUB-CENTRE OF THE NORTH-WESTERN CENTBE.— 
The report of Committee for tha session 1920-21 shows that 
eight ordinary general meetings have been held, with an average 
attendance of 71. The aunual general meeting was held on 
April 25th, at which Prof. E. W. Marchant, D.Sc., and Mr. H. 
Dickinson (city electrical engineer) and Messrs. A. J. Eames, 
J. Hamilton, A. E. Malpas, P. Priestly, and P. J. Robinson, 
together with past chairmen, were elected members of the Com- 
mittee. Mr. G. E. Nisbett was elected chairman,, Messrs. B. Well - 
bourn and E. M. Hollingsworth vice-chairmen, and Mr. Oacar C. 
Waygood hon. secretary. The grant to meet the expenses of session 
1920-21 was £120. The total expenditure amounted to £116, 
leaving а balance in hand of £i. The membership of the Sub- 
Centre amounted to 367, an increase of 73. The area has been 
extended definitely to include the members in the Wigan and 
Southport districts. The Students’ Section has made remarkable 
progress during the session. It has held four general meetings, 
and made two visits to works. 

WESTERN CENTRE —The 22nd general meeting of tbe Centre 
was held at Bristol, on May 2nd, and a god audience as«embled 
under the chairmanship of Mr. A. J. Newman. Additional interest 
was shown in this meeting, as it had been announced that the 
President of the Institution (Mr. Ll. B. Atkinson) would give an 
address, After the transaction of routine business, the President 
was found in his best form and lectured on " Four Great Electric 
Lights,” taking as his basis Faraday the discoverer, Maxwell the 
interpreter, Kelvin the measurer, and Silvanus Thompson the 
teacher. Subsequently, a complimentary dinner was held to enable 
members to meet the President, and a capital musical programme 
was rendered by Miss O'Gorman, Messrs. J. G. Royve, L. Dore, and 
Huntingdon. We hope to give fuller details in a later issue. 

Diesel Engine Users’ Association.—At the last meeting of the 
Association the question of " Lubricating Oils Suitable for use in 
Diesel Engine Air Compressors" was considered. The meeting 
was unanimous on the point that whatever quality of lubricating 
oil was used in the air compressor, the smallest practicable quantity 
should be introduced. The recommendations with regard to oils 
suitable for use for lubricating air compr:ssors which were finally 
adopted for inclusion in the report on Air Comp-exor Explosions 
and Troubles," issued by the Association in 1916, stated tnat the 
oil should be entirely free from suspended particles of water, 
sand, or other impurities. and from inorganic aids. It should in 
no case ba lower in closed flash point than 350 F. Both straight 
mineral oils and compound oils containing small quantities of 
saponifiahle oil have met with sus ess oa Diesel enziae compressor 
service, but the majority of successful oils have been atra‘ght 
mineral oils. 

Шоитіва(106 Engineering Soclety. —A parer on Ship Lighting 
in Relation to Comfort, Satety, aud Effi iency," was read before the 
Society, by Mr. W. J Jones. on April 26th. The speaker s. id that 
the question of efficieut lighting in warships had received greater 
attention in America than it had in this country, and charts 
showing the intensities required in various dep rtm«nta of a vessel 
had been drawn up. With regard to the lighting of liners. Mr. 
Jones said that the modern requirement was from 10,000 to 12,000 
lamps, as compared with about 1 200 20 у, ars ago. 

In the subsequent discussion, Mr. Fletcher, of the Admiralty, 
spoke of the trouble due to eye strain beiug experienced ia the 
Navy. and said that daylight illumination had not met with any 
marked success. 

Warrlogton Electrical Soclety.—The Society has just held ita 
second annual meeting, and in the course of the discu sion of the 
next season's syllabus, it was suggested that visita should be 
arranged to the larger works of the town. Mr. F. V. L. Mathias 
was re-appointed chairman; Mr. Smith, vice chairman; Mr. J. В. 
Robertson, secretary; Mr. H. Rogers, treasurer; and Council: 


Messrs. Brooking, Seymour, Baird, Senior, Leggatt, Sykes, Bishop, 
and Barton. 

Glasgow Corporation Electricity Department Engineering 
Soclety.— Formed three years ago to encourage the interchange of 
technical information aud otherwise to further the interests of 
the members, the Scciety has just concluded a most successful 
ression. There аге now 300 members on the roll. The papers 
contributed and discussed during the session covered a wide range 
of subjects of special interest to electricity supply engineers. The 
Society meets once a month during the winter, and the meetings 
are open to all employés of the department. 

Birmingham and Midland Institute Scientific Soclety.—The 
annual report states that the society's laboratory and library have 
been arranged as in pre-war days, and are available at all times for 
experimental work, and a selection of instruments has been pur- 
chased by the society for wireless telegraphy and telephony, which 
are being added to from time to time, and it is hoped that in the 
near future the wireless room will be complete with all instru- 
ments neceasary for reception and transmission. Several demon- 
Btrations have already been given, and a great deal of experimental 
work carried out. The members interested in this branch of snience 
meet on moet Tuesday and Thursday evenings for Morse practice, 
wireless lectures. both elementary and advanced, and examination 
and explanation of wireless instruments.— Birmingham Pott. 

Royal Institutlon.— At the annual meeting, held on the 2nd inst, 
the Report of the Visitors for the year 1920, testifying to the con- 
tinued prosperity and efficient management of the Institution, was 
read. The following were unanimously elected as officers for the 
ensuing year :—Pre-ident, the Duke of Northumberland; treasurer, 
Sir James Crichton Browne; secretary, Colonel E. Н. Grove-Hills. 

British Science Guild. —The annual dinner was held at the Hotel 
Cecil on Tuesday, Lord Montagu of Beaulieu, the president, being 
in the chair. 

Iron and Steel Institute. — The annual dinner, fixed for yesterday, 
was abandoned on account of the conditions prevailing in the coal, 
iron, and steel industries. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of tie 
ELECTRICAL REVIEW posted a« to their morements. 


The London County Council Highways Committee recomm:nds 
that Mayor A. E. CARR, D.S O., power station superintendent, 
L. and Y. Railway Co. be appointed repairs superintendent at 
Greenwich power station in the electr cal branch of the tramway 
department, and that MR. A. G Evans (assistant engineer, Messrs. 
Preece, Cardew and Rider) be apprinted technical assi-taut 
(Grade I) in the electrical branch of the tramway department. 
The commencing salary in each case іє £3..0 (based on pre-war con- 
ditions), with temporary additions, the total remuneration on the 
present bases of rates being £590. 

Мв. W. M. VALON, for 11 years manager and engineer of the 
Corporation Gaa Works at Stafford, bas accepted the positicn of 
technical director with Messrs. Major & Co., chemical distillers and 
dye makers of London. At a farewell gathering last week, he was 
presented with a portable typewriter from the staff and employes 
of the Gas and Electricity Departments. 

Мв. W. J. TALBOT. who acted as vice-president last year, wat 
last week appointed President of the Walsall Chamber of Commerce. 
He was for two years electrical engineering lecturer at Walsall 
Technical Institute. About 18 years ago he became engineer and 
manager of Messrs. John Russell & Co.'s seamless tube works, and 
later with Dr. G. Stead established the Talbot-Stead Tube Co , Ltd. 
He is chairman of the Electricity Oommittee of the Walsall Town 
Council. 

Halifax Tramways Committee recommends the Council to grant 
an honorarium to MR. J. W. GALLOWAY, tramway engineer, for 
his extra services during the period of the illness of Mr. J. D. 
Caird, traffic manager, and until the new general manager (Mr. B. 
Hall, of Wigan) commences duty. 

MR. GkouaE WATSON, consulting engineer, of London, has been 
engaged аз consulting engineer to Accrington Corporation in coa- 
nection with extensions to the destructor works at а fee of 200 
guineas, plus out-of-pocket expenses. 

Barnataple Town Council has granted a gratuity of £100 to 
Mr J. HADFIELD, electrical engineer, in respect of extra services 
rendered by him in connection with the installation of new plant. 

MR. J. S. ChAIG, late of the switchgear sales department of the 
Met ropolitan- Vickers Electrical Co., Ltd., has ben appointed 
representative of the Cantie Switch Co, Ltd., for Lancashire and 
Yorkshire district. 

Lancaster Corporation has adjourned for six months a recom- 
mendation by the Finance Committee to increase the salary of 
MaJo& G. C. MILNES electrical engineer, from £500 to £6°". It 
was stated that the salary was £275 in 1914, and wae increased on 
Mr. Milnes's return from the war to £500. Mr. Tester. a predecessor, 
received £3 0 in 1904, when the unita sold were 333.834. Now they 
were 628,000 for lighting, and just under а million for power. 
According to other authorities, the scale would be £670. 

Мв J. W. WILKINSON now has no connection with the firm of 
„Wolf Brothers," of 9, Warwick Court, W. O. 1, the partnership firm 
of Wolf Brothers & Wilkinson having b'en dissolved as from 
February 28th last. For the present, however, Mr. Wilkinson И 
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retaining his office at the above address, ‘and is carrying on his 
consuiting work in connection with the electrical driving of mulis, 
factories, and mining machinery alone. 

MR. FreD. C. Өтввоха, M. I. E. E., managirg director of Messrs. 
Browett, Lindley & Co., Ltd., has also been appointed chairman of 
the company. 

Mr. Нсон S. DAVIDSON, who has resigned his position as 
manager of Messrs. Malcolm & Allan, Ltd. London, was the 
recipient, оп Monday, of a gold watch and chain. The present- 
ation was made by Mr. Butler, in the presence of a deputation on 
behalf of the London staff. During the 10 years Mr. Davidson has 
been with the firm he has been responsible for the carrying out 
of numerous contracts of all descriptions, including a very large 
one at the Motor Transport Depót, Slough. 


Obituary.— MR. WM. E. BULL.—We regret to record the death, 
which occurred on April 27th at his home, 89, Upper Tulee Hill 
S. W., of Mr. William E. Bull, senior London representative for 
Messrs. Falk, Stadelmann & Co., Ltd. Mr. Bull had been connected 
with the illuminating trade sinoe boyhood, entering the business 
of Prince & Symmons, Commercial Street, E. —one of the pioneer 
firms in the oil-ughting trade —in 1874. He joined Mesers. Falk, 
Stadelmann in 1901, and soon secured a large circle of friends, by 
whom he will be missed. He was au ardent swimmer, being 
president of the Amateur Swimming Association. Well known in 
Masonic circles, he had been secrecary of the. Shepnerd's Bush 
Lodge for the past 21 yeara. 


Will.—The late Sin R. P. ASHTON (of Kilburn, Brown & Co.). 
who was deputy-chairman of the Eufield Édiswan Cable Works and 
a director of other companies, lett £26,259. 


NEW COMPANIES REGISTERED. 
“ Aifo”’ Electrical Engineering Co., Ltd. (174,379).— 


Private company. Kegistered Apra goth, Capital, EA, ап I snares. do 
carry on the business of electrical engineers, Ұс. Lhe permanent directors 
аге; II. Y. bower, 35, Draycott Street, Dingle, Liverpool; W. F. Almond, 
04, Park Road, Liverpool. Qualification: 4290. Secreiary > М. r. Almonds 
Kegistcered Oftice; 37, Moorficids, Liverpool, 

Re- 


Riley Patents, Ltd. (174,390).—Private company. 

pBistered. April жоп. Capital, £0,000 in £l shares. 10 acqune trom G. B. 
miley and others fur expioitation in the United Kingdom, the L.S.A. Canada, 
and Newfoundland an inveation. relating to. louu-speaking telephones, and 
to carry on the business of manufacturers of and dealers in telephones and 
telephone apparatus, etther in metal, rubber, wood, china, glass, composition, 
or other. material, manufacturers. of electrical, wireless, and other clocks, 
motor pumps and motor accessories, &. dhe subscribers (each with one 
share) are; 8. C. Peacock, 10, Hanover Square, W. I, director. of Kendall, 
Claude & Co., Ltd.; C. W. Grogan, 47, Stanhope Gardens, South. Kensington, 
W., mining engineer; C, F. Spens, li, Haymarket, S. W., export. merchant. 
The subscribers are to appoint the first directors. Qualification: 1 share. 
Kepistered office: 20, Denman Street, W. 


Moodys, Ltd. (174,389).—Private company. 
April 20th. Capital, KI % in £l shares. Ло auopt un agreement with 
A. E. Moody and V. H. Moody, and to carry on the business of electrical 
engineers and contractors, manutacturers of and dealers in. electrical materials 
and goods, &c. Lhe first directors are: А. E. Moody, 24, Hungerford Road, 
Holloway, N. (managing director); V. II. Moody, 1, Creven Park Road, 
Harlesden, J. M. 10; B. Guest, 108. Craven Park Road, Harlesden, N. W. 10. 
Qualification: £1. Remuneration: 5 guineas each per annum. Secretary: 
pe Solicitor: E. Ek. Winterboinam, 1, Fredericks Place, Old Jewry, 


Registered 


Premier Private Telephone Co., Ltd, (174,403).— Private 
company. Registered April n. Capital, £2,000 in £l shares. 
a certain patent for an invention (clin; цо improvements in telephones, 
and to adopt an apreement with J. Kay and J. Jennings. The permanent 
directors are: E. C. Aspden, 92, Grenville Street, Stockport; A. L. Barnes, 
47, Bloom Strect, Stockport; J. Kay, 120-422, Castle Street, Edgeley, Stock- 
port; A. Dutton, 75, Castle Street, Edgeley, Stockport; G. E. Pennington, 
(0, Torkington Street, Stockport; S. Ridgway, 95, Chatham Street, Stockport; 


To acquire 


G. Tratlord, à, Lord's Avenue, Weaste, Salford; D. Wallace, 42, Curse 
Menue, Rusholme, Manchester; W. 8. Whittaker; 65, Wellington Street 
West, Higher Broughton, Solicitor: S. Bishop, 23, Fountain Street, Man- 
chester. 


Heads (Electrical), Ltd. (174,402).—Private company. 
Registered April 26th. Capital, £3,000 in £1 shares. To take over the busi- 
ness of manulacturers of electrical accessories, and motor and general engineers 
carried on by J. Rest, W. Rest, C. H. Carter, and F. Allandale, at 11, Noel 
Street and 165, Wardour Street, W., as the “J. R. C. Manufacturing Со." 
The first directors are: B. M. Head, 20, Goldsmid Road, Brighton (permanent 
managing director); J. Rest, 6, Dumbarton Road, Brixton Hill, S. W.: C. H. 
Carter, 40, Wilson. Road, Camberwell, S.E. Remuneration of B. M. Head 
not less than £4 per week from April 16th, 1921, in addition to travelling 
and incidental expenses. Solicitor: G. F. Donne, 58, Ship Street, Brighton. 
Registered office: 165, Wardour Street, W. 


Sheet Metal Plating Co., Ltd. (174,426).—Private com- 
pany. Registered April 2th. Capital, £5,000 in 41 shares. To adopt an 
agreement with II. J. Hunt and H. J. Vince, and to carry on the business 
of electro and other. platers, welders, electrical and water supply engineers, 
founders, &e. Ihe subscribers (each with one share) are: А. H. Lister, 
$25, Kingston Road, Merton, S.W., carman and contractor; H. J. Hunt, 
42, Meyrick Road, Clapham Junction. S. W. 11, sheet metal worker. The 
first directors are: II. |. Hunt. (life director, subject to holding 200 shares) 
and others to be appointed by the subscribers. Secretary: A. J. McCarthy. 
Registered office: 20, Finsbury Square, E.C. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


= Packham & Son, Ltd.—Satisfaction in full on April 7th, 
1021, ol first and second debentures dated November 27th, 1914, securing 
41.200 and £1,111 los. respectively. 

Vickers-Petters, Ltd. — First mortgage debentures, dated 
April lith, 1921, to secure £75,000, charged on the company's undertaking 


and property, present and future, including uncalled capital, Holders: W. М. 
Gillett and W. K. T. Risk, 39, Threadneedle Street, Е.С. 


E. S. Co., Ltd.—Satisfaction to the extent of £3,000 on 
March 24th, 1921 of debentures dated November [7th, 1920, securing £6,000. 


East Anglian Electricity Co., Ltd.—(a) debentures for 
£3,300, created 1898-1900, have just been registered chiefly under Section 12 
of the Companies Act, 1907; (b) satisfaction in full of £2,950 debentures dated 
1898 to 1914 has also been registered, the actual dates of repayment runging 
from January, 1909, to January, 1921. 


Pleno, Ltd.—Mortgage dated April llth, 1921, to secure 
£150, charged on 35 and 37, Anker Street, Nuneaton. Holders: Trustees of 
Lily of the Valley Lodge, Order of Oddfellows, Wolvey, Warwick. | 


English Electric Co., Ltd.—Conveyance dated April 12th, 
1921, supplemental to trust deed dated September löth, 19190. securing 
£1.000,000, charged on various properties in Preston, Coventry, and Ashton- 
upon-Ribble. Trustees; Debenture Corporation, Lid. 


Brotherton Ediswan Tubes & Conduits, Ltd.—Particulars 
oí £40,000 debentures, authorised April 7th, 1921; whole amount 
charged on the company’s undertaking and property, present and 
including uncalled capital, subject to prior charges. 

Martin & Element, Ltd.—Particulars of £6,500 deben- 
tures, authorised March 24th, 1921; whole amount issued; charged on the 
company's undertaking and property, present and future, including uncalled 
capital. 

Charles W. Webber, Ltd.—Mortgage dated April 4th, 
1921, to scure £2,000 charged on 33-5-7, George street, Weston-super-Mare, 


with stable, garage, &c., in rear thereof. Holder: H. W. Rendle, '' Oakdenc,” 
Severn Road, Weston-super-Mare. 


Wilson, Hartnell & Co., Ltd.—Assignment dated April 
llth, 1:21, to secure all moneys to become duc to morigagees under a Specified 
order, charged on account against Turton Urban District Council tor the 
supply and erection. of overhead mains, po!es, sections, boxes, underground 
cables, &c. Holders: British Insulated & Helsby Cables, Ltd, 


Julius Sax & Co., Ltd.—Satisfaction in full on March 
22nd, 1:21, of mortgage debentures dated October 27th, 1908, and February 
15th, 1909, and July Yth, 1915, securing in all £3,500. 


Patex, Ltd.—Issue on April 14th, 1921, of £50 debentures, 
part of a series already registered. (Previously issued, £2,400.) 

Telegraph Manufacturing Co. (Colonial), Ltd. (71,854). 
—Return dated March 22nd, 1421. Capital, £2,000 in £1 shares. All shares 
taken up and paid for in full. Mortgages and charges: Nil. 


Cutting Brothers, Ltd. (81,178).—Return dated Decem- 


Issued, 
future, 


ber Ist. 190. Capital, £40,000 in 410 shares (3,000 ordinary and 1,000 pre- 
ference). 1,877 ordinary and 502 preference shares taken up. £20,590 paid 


(being £10 


per share on 1,477 ordinary, 502 
ordinary). 


preference, and £2 409 
Mortgages and charges: £30,000. 


on 


CITY NOTES. 


Mr. J. Herbert Tritton presided on April 


Indo:European 27th at the annual meeting, held at 18, Old 
Telegraph Broad Street, E. C. Не said that whilst 
Co., Lid. the report was tor the year 1920, the ac- 


counts were those for 1918, the latest they 
could furnish for the moment, though they hoped before the 
end of the summer to present those for 1919. Reviewing the 
accounts for 1918. with regard to the Russian assets, a full 
statement was made in the last report. ‘Ihe main position 
with regard to those assets remained as then outlined, except 
that normal accretions of interest, &c., had slightly increased 
the item of Russian Government debts to 497.223. ‘The 
directors wished, however, to state that they regarded it as 
an imperative duty to deal with the question of those doubtful 


assets, and they hoped at the next general meeting to inform 


the shareholders of the method they proposed to adopt. "They 
had satisfied themselves that, apart from the Russian items, 
the eutry under sundry debtors contained nothing that was 
not worth its face value. With regard to the market value 


of the investments, omitting the Russian assets, those, at the 


date of the balance sheet, showed an appreciation over 1917. 


He was pleased to be able to inform them that they had, 


under the Peace Treaty, recently been paid by the German 
Government the full value, together with dividends and accrued 
interest, of the 900,000 marks Prussian 4 per cent. Treasury 
bonds (matured in 1917) standing under unappropriated in- 


vestments. With regard to the ‘financial position at the 


moment, he must remind them that the equalisation of divi- 


dends fund was now exhausted with the exception of about 
£3,000, and that, therefore, a larger dividend than 7 per 
cent. for 1921 could not reasonably be expected. Turning to 
the report, the year 1920 had been a year of disappointment 
for directors and shareholders alike. Since their last meeting 
trouble after trouble had supervened in Eastern Europe and 


in the Near East, and they had found it impossible to maintain 


their existing position in many sections of the line, their 
officials and statt having, in many instances, to be withdrawn. 
Complications in the Near East also extended to Persia, cul- 
minating in the threatened withdrawal of the British troops 
from that country and the enforced evacuation of the families 
of all telegraph and other officials residing in Persia. He was 
sure the shareholders would join with them in an expression 
of sympathy and thanks to those members of the staff and 
their familities who, in those repeated migrations, had had 
to face dangers and difficulties of every description. Their 
thanks were particularly due to Mr. Watt, one of their repre- 
sentatives abroad, who faced with great courage the possibility 
of serious personal danger whilst carrying out his missions 
from the company. Their representative in Teheran remained 


at his post and was doing all in his power in the interests 
of the company. The Persian Government having surmounted 


their difficulties, would be in a position doubtless to further 
the re-establishment of the company’s telegraph system cross- 
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ing their country which, meanwhile, was in & state of sus- 
pended animation, though the international importance of 
the route seemed greater than ever. Не had inlormed them 
suthciently of their troubles, and they might realise what their 
anxieties had been during the year under review. Happily, 
however, he could present a less depressing report. I heir 
arrangements with Germany presented no ditticulty in theory, 
although for reasons of which they would be fully aware, 
they were not at the moment able to reach a definite con- 
clusion of the negotiations. Negotiations with Poland reached 
the final stage after a visit which their colleague, Mr. Axel W. 
Berg, made to Warsaw for the purpose, and it might well be 
that the reconstruction and repair work on that section might 
begin in the early summer. Owing to its having been in 
parts the battlefield of contending armies, that portion of 
the route naturally required a considerable amount of work. 
With regard to that section of the route which was controlled 
by the Soviet Government, be was pleased to inform tbem 
that they had learned from the Moscow Government that, in 
principle, there was no objection whatever to the conclusion 
of an arrangement by which their line would transit that 
territory on its old ground. The directors had also reason to 
hope that where the influence of the Soviet Government might 
be needed in territory which might be described as more or 
less debateable ground, it would be exercised in favour of the 
company. They would thus see that the directors were once 
more encouraged to hope that all might, within а measurable 
space of time, be again well with the company, and that 
reconstruction and consolidation might everywhere be begun 
along the route. It was only in the Polish section that re- 
construction over & considerable distance might have to be 
faced, and even there they were confident that by the utilisa- 
tion of temporary links pending permanent reconstruction they 
would very quickly supply a workable line. For material they 
would certainly not be delayed; the greater part of it was 
ready at convenient points waiting to be handled. Durin 

the enforced inactivity of the company the directors had 
devoted а certain amount of time to the development of 
radio-telegraphy. Experiments on the Galletti system had 
perforce to be abandoned owing to the intervention ot the 
war, and it bad not been found possible to resume them. 
Whilst the company had, therefore, ceased to interest itself 
in any one system, certain radio patents and assets held by 
them had, together with the experience of the directors, been 
placed at the disposal of a new company, the Radio Communi- 
cation Co., Ltd., against a substantial holding of shares. 
That company, having standardised various sets of apparatus, 
was doing very considerable business, particularly in the 
supply and working of sets on ships belonging to some of 
the foremost shipping companies in this country, anu the 
directors considered that the investment should prove to be 
in every way a profitable one. It was in connection with their 
wireless work that he reserved for comment an item in sundry 
debtors in the 1918 accounts of advances (then £11,000, since 
increased to £13,000) made to the Galletti Co. The directors 
were of opinion that those advances were fully secureu by 
the fact that they had a controlling interest in the assets 
of the Galletti Co., which included not only an important 
number of shares also held by that company in the Radio 
Communication Co., but a good claim against the French 
Government for compensation for requisition and appropria- 
tion during the war of the plant of the Galletti station in 


ance. 
Mr. Charles Holland seconded the motion, which was carried 


Without discussion. 
Mr. E. Garcke, in his speech at the an- 


North nual meeting, held on April 27th at Electric 
Metropolitan Railway House, Westminster, said that the 
Electric Power wet revenue for the year 1920 was their 
Supply Co. record figure, and the result would have 


been even better had it not been for the 
depression in trade. ‘The net revenue, including interest and 
dividends received, was £101,354, compared with £65,868 for 
1919. They were recommending a dividend on the ordinary 
shares at the rate of 74 per cent. for the year, compared with 
44 per cent. for the previous year. The result was satisfactory, 
especially in view of the fact that the expenses of working— 
particularly the item of coal—had increased considerably. 
The improvement was in a measure due to the revised rates 
of charges introduced as from April Ist last year. A judgment 
had been obtained by the company for the annulment of a 
pre-war contract for the supply of electricity in bulk to the 
Stoke Newington Council, and in future it would be on their 
standard terins. This decision of the Court had, moreover, 
enabled them successfully to negotiate with the Middlesex 
County Council for a revision of the rates of supply to the 
Metropolitan Electric Tramways. Satisfactory arrangements 
have now been made for a revision of the price. A large num- 
ber of new contracts had been made with consumers who 
required a supply for power purposes, and important bulk 
supplv contracts had been entered into with the Harrow Co. 
and the Welwyn Garden City for distribution in their respec- 
tive areas. Arrangements had had to be made for providing 
additional plant and cables to enable the company to supply 
the increased demand, and £57,000 had been expended on 
capital account during the past year. Further capital expendi- 
ture would be necessary during the current year. For this 
reason the authorised share capital of the company bad been 
increased by £500,000 to 41, 500,000 under the powers con- 


date of the previous balance sheet. 
plained in detail last year, and arose out of certain arrange- , 


tained in the North Metropolitan Power Supply Act, 193). 
‘the Electricity Comuiissioner8 have delineated a provisional 
area, Which was described as ‘Lhe London and Hume toun. 
пез Electricity District, in which the area of suppiy oi this 
company had been included, for the formation ot a Joint 
Electricity Authority, in combination. with the electricity 
supply undertakings owned by local authorities and companies 
in the metropolitan area. Ihe directors were opposing the 
proposal to the extent that this company should be lett out 
of the scheme. ‘Lhe position of this company was very difterent 
from that of an ordinary electricity supply company. Its 
powers to supply had been granted in perpetuity, and it was 
not subject to compulsory purchase at any tune. ‘Lhe area 
of this company's supply was an exceptionally favourabie 
one, and was rapidly developing for industrial purposes, and 
the demand was steadily increasing. ‘lhe development during 
the next few years would be as rapid as in the previous years. 
The results of the first quarter of 1921 were very satisfactory, 
and, given normal industrial conditions, there was every 
indication that the results for the current year would show 
still further improvement. 
Sir Charles Е. Ellis (chairman) presided 
English Electric on April 27th, at the Connaught Rooms, 
Co., Ltd. Great Queen Street, W.C., over the second 
| ordinary general meeting of this com- 


pany. The chairman, in moving the adoption of the 


report, said he would like, in the first place, to point out. 


that, although the total of the credit side of last year's profit 
and loss account amounted to £410,535, that figure, аз was 
clearly shown in last year's printed accounts, included a special 
item of £230,000, representing undivided profits brougnt in 
by certain subsidiary companies at the date of amalgamation. 
Although these particular profits appeared in the prolit and 
loss account, they would remember that they were applied 
in creating a capital reserve account and in writing oft the 
expenses of their debenture issue, &c. 1% was obvious, there- 
fore, that this £230,000 could not be taken into account when 
comparing the results of the two years. Аз regarded the 
balance sheet, if they took the liabilities side first, they would 
observe that the share capital had been increased since the 
This addition was ex- 


ments with their subsidiary and allied companies. The issue 
of 8 per cent. 6-year notes had been alluded to in the report. 
For some little time after the amalgamation, it was extremely 
difficult to forecast the volume of working capital that would 
be required. Experience showed, however, that the amount 
provided by the constituent companies and at their disposal 
was insufficient, more particularly in face of the steady rise 
in the prices of material; and the provision of further funds 


by way of a short-term loan was decided upon. ‘The issue 


affected their accounts this year to the extent of only £150,000, 
the balance being received early in January. In the opinion 
of the board, the company was fortunate in making this issue 
in November last; had the issue been deferred to a later 
date, the subsequent stringency of the money market would 
have debarred them from securing equally satisfactory terms. 
They would have seen from the report that they had written 
off the whole of the expenses of this 1ssue. Seeing that these 
notes were for the short term of six years, they had also 
considered it prudent to provide for the whole of the premium 
payable on redemption, which had been done without en- 
croaching upon the capital reserve account set aside last year. 
They would thus appreciate that the profits of future years 
would be entirely relieved from the dead-weight both of the 
expenses of, and the premium on, this issue. Of the remain- 
ing items in the balance sheet, the sundry creditors showed & 
considerable increase this year, which, however, was more 
than set off by the new item of Stock. work in progress, 
&., and the increase in the sundry debtors. He might 
explain that the appearance of stocks and work iu progress 
in this year’s accounts represented a further step in the 
gradual process of consolidating their allied concerns. He 
hoped that in the year 1921 they would be able to make still 
more progress in this direction, and that the next balance 
sheet would reflect the company's undertaking in a still 
simpler form. During the last year their principal task had 
been that of consolidating the company's organisation. Saus- 
factory progress had been made in the adaptation of the 
Coventry works and the restoration of the other factories to 
their normal activities. They had proceeded, with the least 
possible delay, to the application of their fixed policy of 
devoting each works to the manufacture of that class of 
machinery for which, by reason of its lay-out and past history. 
it was best adapted. It was obvious that the rapidity with 
Which any such re-arrangement could be carried through must 
depend to a great extent on the contracts in course of execu- 
tion at each works; but it was gratifying to be able to record 
that, in spite of the volume of work in progress and the 
necessity of taking no action which would impair their power 
to meet commitments, substantial progress had, in fact. been 
made towards their ultimate scheme for the best possible 
utilisation of their five works. They recognised, however. 
that the successful working of any scheme depended above 
all on continuous team work by their staífs, not only in each 
works, but between each works and the rest. He could not 
let pass this opportunity of acknowledging what they owed 
to those staffs. They had worked loyally and without losing 
their individuality for a corporate interest. To return to the 
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gpecial functions of their works, at Coventry they had manu- 
factured turbine-eiectric units of very large sizes, rolung mull 
equipments, and the larger classes ot engineering products. 
Presion Шай tor long been Well known as an Important centre 
of паспоц work, 1b bud now speclalised. even more com- 
pletely in that branch of the industry, and at the present 
une electric іосошоихеѕ, in adaiton to ull forms of electrical 
traction equipment, were being manufactured there. At Rugby 
and Stuilurd the manulacture respectively ot the medium sizes 
of steam turbines and ol electrical generating and industrial 
machinery had been further developed. Ihe Bradford works, 
which had been specially, laid out tor the smaller range of 
industrial motors, had now in addition their own machine 
moulding piant. Like all other engineering firms they were 
dogged throughout 1920 by the unfortunate ellects ot the 
mouiders’ strike, which began in 1919 and was protracted 
into the early part of the year, but in recent months there 
had been а welcome improvement in the foundry position. 
They had been able to enlarge and improve the foundry 
capacity of their own works, and thus to become to & greater 
extent independent of outside supphers. Their business, both 
at home and abroad, was well maintained up to the later 
months of the year, but the general depression which began 
to allect the steel and kindred industries in the early autumn 
became noticeable in the electrical trade a little later. They 
had, fortunately, a considerable order book still to be executed, 
aud it Was not unreasonable to hope that in all except the 
smaller classes of their manufactures the flywheel action of 
this volume of orders would be sutticient to carry them over 
until trade revived. Ile referred a year ago to the importance 
of railway electrification proposals for the future of the elec- 
trical Industry. Since then little progress had been made 
with the electrification of railways in the United Kingdom; 
but the delay was due mainly to difficulties of finance, and 
the technical advantages of electrification were not in dispute. 
In this connection it would be of interest to them to learn 
that the execution of the contract which the company obtained 
last year from the New Zealand Government for the elec- 
trification of the Arthur's Pass section of the Midland Railway 
of New Zealand was proceeding satisfactorily. Amongst the 
problems to which the bcard had devoted its most anxious 
attention had been the enforcement of economy in selling 
expenses at home and abroad. 'To this end he was glad to 
report that their working arrangement with Siemens Bros. 
and Co., Ltd., to which he referred last year, had been 
followed by the formation of the English Electric & Siemens 
Supplies, Ltd. "This company (the capital of which was held 
by Messrs. Siemens and themselves in equal parts) would deal 
exclusively with marketing the minor products of the two 
concerns and electrical supplies generally. It had taken over 
their former subsidiary company, the English Electric Sup- 
plies, Ltd., together with a section of the selling organisation 
of Messrs. Siemens, and should effect a definite saving in that 
side of their work. If they looked at the labour position, he 
should wish to say in the first place that as a firm they 
had in the main no complaint to make as to the manner 
in which their workmen had settled down to work. They 
had worked hard and well; and through their ready co-opera- 
tion on the Works’ Committees their differences of view 
had been brought to light as soon as they had arisen, and 
had shown themselves in all cases susceptible to treatment 
by a full and frank discussion. None the less, it was certain 
that the wages rates in British engineering, and even more 
those in the industries from which they drew their materials, 
had led, and were leading to, the loss of many important 
contracts in world competition. Their raw materials were 
to a large extent the highly finished products of their sup- 
pliers; and if they were to extend or even fully to regain their 
pre-war business abroad, considerable reductions would be 
necessary in the price of those products, and, therefore, in 
the cost of the whole range of processes through which they 
were built up from the basic materials of coal and iron. How 
these reductions were to be brought about in a perfectly fair 
way he. did not propose to discuss then, and would only say 
he had no doubt whatever that they would be able to meet 
the crisis if both employers and workers would be sure that 
the necessary sacrifices were distributed as fairly and equitably 
as was humanly possible over all those concerned. The im- 
mediate future must Бе an anxious time for every industry. 
Apart from wages and all questions of internal organisation, 
every industry had to-day to reckon with factors which were 
essentially political, and therefore beyond its control, yet 
which exercised a profound influence on the whole system of 
international trade. They could, however, say this with con- 
fidence, that whether a revival of trade came soon or late— 
and that it would come sooner or later no one could doubt— 
the electrical industry had an assured future, because it was 
bound up with those improvements and economies in pro- 
ductive organisation which they all, he thought, regarded as 
a necessary element in the future prosperity of the world. 

Mr. W. L. Hichens (deputy chairman) seconded the motion. 

A shareholder pointed out that it was proposed to wind 
up the United Electric Car Co., but in a previous report it 
\уав stated that the works were well equipped and constituted 
a very valuable asset to the company. | 

The chairman said the works still remained the property 
of the company; it was only a winding up for better organisa- 
tion. 


The report was adopted. 


The annual meeting was held on Friday 
last at Winchester House, E.C. Mr. A. F. 
berry, who presided, first referred to the 
death of Mr. Е. J. Marchment, who had 
been a director of the company for 15 years. 
He said that the issued capital now stood at £625,000. Sundry 
creditors amounted to nearly Z£Uo,000 more than last year, 
owing to the increased business done and being done. lv was 
proposed to add a further &£95,UU0 to the depreciation reserve 
account, making the total 425, 00. ‘Lhe stock of materials 
stood at more than double the ugure at which it stood in the 
previous balance sheet. Ihat asset had been valued by the 
manager, as in past years, on a conservative basis. The 
work in progress amounted to nearly double last year's 
figure, and no profit had been taken into account on that work. 
Sundry debtors stood at about £41,300 more than last year, and 
they were all considered good, and since December 3lst the 
sum of £98,790 had been received on account of them. With 
regard to the protit and loss account, general charges had in- 
creased by about £12,000, while the gross profit had been in- 
creased by about £23.000 and the profit for the twelve months 
had been increased from 448.088 to £70,200. The available 
balance amounted to £80,790. The dividend on the ordinary 
shares was at the same rate as for 1919. With regard to the 
working for the current year, they started with 5U per cent. 
more work in hand (money value), or 30 per cent. more in 
horse-power than they had at the beginning of 1920. It would 
interest original shareholders to note that in the last ten years 
the company had made far more rapid progress than it did in 
the first fifteen years of its life. In the last three years it 
greatly extended its operations, and, had it not been for strike 
and lock-out troubies, which lost them about one month's out- 
put in one way or another, they would have shown still greater 
progress. The year under review had been most difficult. The 
future was always difticult to foretell, but given the support of 
all from whom they had hitherto had it, and whose interests 
were best served by giving it, they could look forward to full- 
time employment and a continued improvement in irading 
results. It was essential in a business such as theirs to aim 
high, and it was only by strong and united action that they 
were able to keep so fully employed. Nothing succeeded like 
success, and he had confidence that, as they were having to 
reduce prices to secure work, they might rely on the necessary 
increased effort from their shops, even though they haa, as 
they should have, to pay wages more in accord with the 
reduced cost of living. The next few years would test the 
capacity of even the best captains of industry. It would be 
most difficult to restart businesses that had stopped or speed 
up the output of those which had slowed down. "Their business 
was, by reducing costs of production, to see their order sheet 
kept well filled well ahead. He was very disinclined to sup- 
port any attack either upon the Government or Trade Unions, 
for, although he believed that the art of governing was develop- 
ing, there could be no doubt about the development of attack 
upon government. There were, however, matters which those 
of them who were responsible for the creation and develop- 
ment of an industry would be glad to sce handled differently, 
or not handled at all by Governments and Trade Unions. 
Joo many cooks spoil the broth " to-day, for Government 
Departments and leaders of Trade Unions were not in any way 
naturally fitted to control industry. The men who invented, 
designed, financed, and organised the manufacture and sale of 
those British goods which the world wanted were the natural 
leaders of industry. They were the creative force in the coun- 
try, with a faculty for providing employment for their people. 
It was those men, backed by investors, merchants and ex- 
porters, who until recently made British trade predominant 
throughout the world. The overlapping which resulted from 
Governmental or Trade Union interference with industry had 
produced most grievous results. The men at the head of Trade 
Unions did not themselves even pretend that they were natur- 
ally fitted to create or direct industry, and he never yet met 
one who had ever been responsible for the building-up of an 
industry. Their useful work lay in quite other directions, and 
should be done without encouraging strife and class hatred. 
which made the lot of all most difficult. Those who preached 
* smashing " and " war’’ were either ignorant, ill-advised or 
desirous of acquiring some pieces that they thought would 
result from the smashing process. A civilisation that had 
been built up here from the davs of Stonehenge, i.e., some 
4,000 vears old, might be lightly destroyed, but could not 
rapidly be changed for the better. Useful endeavour to benefit 
the people of a country came rarelv, if indeed ever, from those 
who preached sedition, strife and bitterness. It had been his 
privilege to meet some of the leaders in science and industry, 
both here and abroad, and he found in them no trace of envy, 
hatred. malice, or any uncharitableness. Electrical science. 
hke others which were founded largely upon mathematical and 
natural sciences, had been developed to such lengths that it 
was difficult, even for those of them who were specialists in 
anv particular lines, to keep ahead of their foreign competitors, 
unless they were helped, rather than hindered. by their own 
countrymen who benefited by their labours. He looked for- 
ward to the time when the workers in an industry, such as 
theirs. owned as shareholders a very considerable proportion of 
the business in which they were engaged. They had made a 
considerable start in that direction, and nearly 300 of those 
whose daily work was in connection with the company were 
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already shareholders. There was only one remedy for unem- 
bioynient and that was work, and reasonabiy long hours of 
BOOd work Cueerlully done tor a tair day s pay. hey them- 
Seives ungut wei have had another quarter of a milhon's 
worin ol orders on thelr books had they been able by overtime 
ог Increased ellurt Lo give more reasunabie deivery. Аз waith 
шеш, so witu hundreds ot Lius up and down the land. Not 
ошу had orders passed never to return—those orders which 
Would have stood abroad as England s adveruseinent to secure 
Wors tor Шеш in tue years to come but actual orders had 
been canceued right and lelt, though he was giad to say not 
Wiln tüueniseives. It was late to grieve over wnat might have 
been—rngiand 8 trade opportunity at the beginning of 1920 
Was still à wonderful one. Ile maintained that even now bng- 
land в opportunity was enormous, and Шеге were signs that, 
as ever, the people of this country would now tighten up them- 
selves and take their work in hand with a view to making up 
for lost time. 

Mr. T. Howe seconded the motion, which, after a short dis- 
cussion of a congratulatory character, was carried. 


After providing for all expenses, bad 
debts, depreciation, and ә per cent. deben- 
ture interest, 7 per cent. 1s recommended on 
the ordinary stock for the year, £20,000 
being put to general reserve, and £6,052 
carried forward. Ihe Financial Jimes states that after the 
close of the year arrears of amortisation due upon five per cent. 
obligations of the German Company, amounting to £12,300, 
were received. Ihe greater part of arrears of interest for the 
period from 1914-1919 has also been received, but there is still 
in dispute a sum of over £3,000 in respect of interest in arrears. 
The board has entered into contract with the Compania His- 
pano-Americana de Electricidad. which is in process of taking 
over all the assets in South America of the German Company, 
under which the Compania Hispano has purchased from this 
company and paid for £63,000 of the 5 per cent. obligations of 
the German Company, and, as to the balance of 460, 000 then 
remaining, the company has agreed to accept the obligation 
of the Spanish. Company in place of the obligation of the 
German Company. 


River Plate 
Electricity Co., 
Ltd. 


The directors of the Société Financière 

Belgian Invest- des Transporte et d'Entreprises Indus- 
ment Companies. trielles, of Brussels, dealing with the work- 

ing of the supply works and tramways in 
which the company 1s interested, record with satisfaction the 
overcoming of the difticulties in connection with the supply of 
coal. This had now become abundant, raw materials had 
become cheaper, and freights lower, and Government restric- 
tions and contro] were disappearing, the only difficulty now 
remaining being that of labour. Under the circumstances the 
situation of most of the undertakings experienced an 1mprove- 
ment in 1920. The net profits realised last year amounted to 
4.143,000 fr., which allow of the payinent of a dividend at 
the rate of 12 per cent. on the ordinary shares, or 54 fr. free 
of tax, and 40.45 fr. net on the founder shares. 

The report of the Soctété Générale Belge d’Entreprises 
Electriques, Which 18 an investment company, states that in 
order to assist in meeting the growing, demand for power, а 
further sum of over 10,000,000 fr. was invested in supply 
undertakings during 19). Electricity supply works represent 
70.5 per cent. of the value of the company's securities in port- 
folio, combined supply works and tramways 14.5 per cent., 
and tramways, purely and simply, 15 per cent. As to the 
geographical distribution of the securities, it is mentioned that 
42.5 per cent. of the investments apply to Belgium, 18 per 
cent. to France and her colonies, 17 per cent. to Italy, 10 per 
cent. to Spain, 7 per cent. to the Argentine Republic and Siam, 
and 5.5 per cent. to Poland, Livonia, Hungary and Russia. 
The gross profits in 1920 amounted to 4,933,000 fr., as com- 
pared with 2,903,000 fr. in the previous year. After deduct- 
ing the financial charges, the sum of 1,634,000 fr. has been 
written oft for depreciation, particularly of Russian holdings, 
and the net profits of 1,525,000 fr. permit of the payment of a 
gross dividend of 35 fr. per share on the old shares, 22.50 fr. 
on the shares fully paid up during the year, and 10.40 fr. on 
the founder shares. : 


The Lloyd Dynamowerke A.G., of 
Germans Bremen, proposes to pay out of net profits 
Companies. of 513.000 marks a dividend at the rate of 


8 per cent. for 1920, these figures comparing 
with 188,000 marks aud 7 per cent. respectively in the pre- 
ceding vear. 

The Concordia Elektrizitats A.G., of Dusseldorf, intends to 
pay a dividend at the rate of 15 per cent. out of net profits of 
1.111.000 marks in 1920. comparing with 10 per cent. and 60,000 
marks respectively in the preceding vear. 

The accounts of the Deutsche Kabelwerke A.G., of Berlin- 
Lichtenberg. record net profits of 3.172.000 marks for 1920, as 
against 1.392.000 marks in 1919, the dividend rising from 15 per 
cent. in 1919 to 17 per cent. last vear. The directors state that 
a liquidation of the English participation has not yet taken 

lace. 

The Elektrizitats Lieferungs Gesellschaft, of Berlin. states 
that the supply works in which the company is interested ex- 
perienced an increasing demand, and the installation depart- 
ments were adequately occupied in 1920. Out of the net profits 
of 4.631.000 marks, a dividend has been declared at the rate of 


14 per cent., as compared with 8.958, 000 marks and 12 per сеш. 
respectively in 1919. 

Ine directors ot the Kabelwerk Duisburg, reporting on the 
year 1740, state that 1t was ditucult to obtain new orders atter 
Apri and мау, and even the acceptance ot delivery ol com- 
pered шапшасї{шгез was refused ш some cases. Ihe net 
prouts Were 12, 900, 000 marks, as against 990%, 0% Marks, and 
ine dividend and bonus represent 29 per cent., as in 129. 
Owing to me growing uncercainty of the economie conditions, 
the prospects are not regarded ds very tavourabie. 

the net prouts of the Sachscnicerk, Licnt wid Kraft A.G., 
of Dresden, are reported at 8, 0/3. 000 marks for 1020, as against 
2, 245.000 marks ш 1919. Ihe directors recommend the рау: 
ment of a dividend at the rate of 16 per cent. on share capital 
Gt 40,009,000 marks, as compared With 20 per cent. on O,000,00 
marks in the previous year. It is now intended to make 4 
fresh issue of share capital for 15,000,000 marks. 

Тһе Ges. fur hlektrische Unternehmungen, of Berlin, which 
is an investment company in supply works and tramways and 
manufacturing undertakings, earned net profits of 8. / 70.00 
marks in 1920, including the balunce forward, as contrasted 
with 5,792,000 marks in 1919. It is proposed to pay a dividend 
at the rate of 12 per cent. on share capital of 12,000,000 marks, 
as against 8 per cent. in 1919. 

The directors of the 4.G. Mix und Genest (Telephone und 
Telegraph Works), of Berlin, recommend a dividend at the rate 
of 15 per cent, for 1920 as compared with à per cent. in 19. 
At the same time it is proposed to increase the share capital 
from 12.600,000 marks to 25. 20, 00 marks. ‘The net profits are 
returned at 3,150,000 marks, as contrasted with 650,000 mark: 
in the previous year. 

The report of Voigt & Hacffner A.G., of Frankfort-on-Main. 
states that the increased profits realised in 1020. were due to a 
larger turnover and exchange profits on foreign business. 
After having made provision for depreciation, the account 
show net profits of 12,920,000 marks, as compared with 
1,660,000 marks in 1919, and a dividend has been declared at 
the rate of 20 per cent., as against 18 per cent. 1n 1919. 

The Hamburger Hochbahn А.а. reports net profits of 
1.843.000 marks for 1920, as against 764.000 marks in the pre- 
vious year. It is proposed to pay a dividend of 1 per cent. on 
the B shares, as contrasted with 4 per cent. in 1919, and 2 per 
cent. on the A shares, as against 14 per cent. The rate on the 
A shares will be increased to 5 per cent. by a payment of the 
НашЬигд State under its guarantee. 

The directors of the Bergmann Elcktrizitats Werke A.G., of 
Berlin, report gross profits of 45,155,000 marks for 1920, as com- 
pared with 22,162,000 marks in the previous year, the net 
profits being 13,565,000 marks and 8,455,000 marks in the two 
vears respectively. It is proposed to pay a dividend at the rate 
of 15 per cent., as against 12 per cent. in 1919, to devote 
500,000 marks to provident purposes as in the preceding year, 
and carry forward 1,065,000 marks. The present share capital 
of 50,000,000 marks is now to be increased to 100.000,00) marks. 

The Ges. fur Elektrische Hoch und Untergrundbahnen, of 
Berlin, proposes to pay a dividend at the rate of 5} per cent. 
on the ordinary shares for 1920, being the same rate as in the 
preceding year. Including the balance forward, the net profit 
amounted to 4.568.000 marks, as compared with 4,542,000 
marks. Fares were again increased, and the total receipt: 
nearly doubled, but the number of passengers carried fell off 
by 12,000,000, the average fare having risen from 26.66 pfennigs 
in 1919 to 58.27 pfennigs last vear. 


— — — - — 


Para Telephone Co., Ltd.— The profit for the vear was 
£12,718, plus 46.426 brought forward. The total dividend 
distribution has been 10 per cent., free of tax. 48.600 1s 
being carried forward. Mr. T. M. Steuart, presiding at the 
recent meeting, said that although the telephone subscribers 
had increased during the vear, the number was not so large 
as anticipated owing to the abnormal conditions which ex- 
isted in Para during the year. A considerable extension had 
been made in the telephone system in order to Incorporate 
districts hitherto outside the area of the telephone system. 
The work was nearly completed, and the opening up ot the 
new districts would substantially add to the number of sub- 
scribers. 


Radio Corporation of America.—The balance sheet at 
December 3lst, 1920, shows: Assets, cash and receivables. 
$581,507; merchandise inventories, 659.516; investments m 
Government and industrial bonds, $3,375,210; stocks of asso- 
ciated companies, 5550.85; plant and equipment, $5,901,009: 
deferred charges, $606,669; patents and goodwill, contracts and 
franchises, $10,107,952. Current liabilities are $1,553,221. 


British I.. M. Ericsson Manufacturing Co., Ltd.—The 
annual meeting of this company was held on April 20th. On 
attendance, a representative of the ELECTRICAL Revirw was 
informed that. exercising the power accorded by the Articles. 
no members of the Press would be admitted. 


Aster Engineering (1913) Co.. Ltd.—Total distribution for 
1920, 73 per cent., free of tax: £6,000 to reserve for bad debts: 
£3.635 to depreciation: 440.573 carried forward subject to 
E.P.D. and Corporation Tax. 


City of Buenos Ayres Tramways (1904) Co., Ltd.—^ 
dividend of 1s. 3d. per share, less tax. for three months ending 
March 31st is announced. 


— a — 
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Brush Electrical Engineering Co., Ltd.— It is mentioned 
in the report tor 1920, lo Which we relerred briefly on p. 561 
of our last Issue, that 491.227 was expended on capital 
account during the year. £100,244, part of the general 
reserve fund existing on Decemver vist, 1919, was capi- 
tallsed and distributed to the hoiders of ordinary stock in 
the proportion ob £1 of new огашагу stock for euch £1 ot 
existing stock held. Ihe whole of the crdinary stuck маз 
then converted into £1 fully-paid ordinary shares at par. dn 
July, 4920, an issue was made of 329,214 ordinary shares ot 
£1 each at par. Of this issue, which was not underwritten, 
248,075 shares were allotted in response to applications received. 
Nhe authorised share capital of the company is now £600,000 
in £l ordinary shares, of Апе) 453,065 shares have been 
allotted. ‘Lhe directors state that the business generally con- 
tinues to develop satisfactorily. The new shop in course of 
erection for the extended manufacture of Brush-lJungstrom 
turbo-generators has been delayed owing to ditticulties in 
obtaining delivery of the steel work, but progress has been 
more rapid of late, апа work on the buildings 1s now active. 
nhe demand for these machines and their accessories for 
electric supply purposes has largely increased. Mr. 9. E. 
Spagnoletti resigned his seat on the board and Mr. C. Shirreff 
Hilton, a former director, was elected to fill the vacancy. 
Meeting: May 9th at 88, Kingsway, W. C. 2. 


Johnson & Phillips, Ltd.—The directors report that the 
profit for the year 1920 on trading accounts, &c., after making 
provision for bad and doubtful debts, and after charging to 
revenue upwards of 423.000 for maintenance of buildings, 
plant, &c., amounted to £93,406, plus £63,795 brought forward. 
After deducting the dividend paid April 30th, 1920, less tax, 
430.625, and a bonus of 1 per cent. on first mortgage debenture 
stock, less tax, £512, the total is £191,004. There are deducted 
remuneration of directors,' auditors' and trustees' fees, £1,511; 
interest on debenture stock to December, 1020, 43.657; reserve 
re debenture sinking fund, £9,227; interest on second deben- 
tures to December, 1929, £2.500; depreciation on machinery 
and plant, &., £12,290; interest on loans, £4,450; income tax 
and excess profits duty, £24,312; loss on sale of 4 per cent. 
funding loan, 42.776; leaving £70,394. The directors recoin- 
mend a dividend at the rate of 124 per cent. per annum, less 
income tax, on the 437,200 ordinary shares, requiring £35,251, 
leaving to be carried forward (subject to E. P. D. for 1920, and 
Corporation Profits Tax) £43,113. Meeting held yesterday. 
Thursday. 


Bromley Electric Light & Power Co., Ltd.—Mr. F. E. 
Gripper presided at the recent annual meeting. He said that 
the output for 1920 was the largest they had ever had; they 
had also increased their maximum rate to 10d. These two 
factors had increased their receipts by £7,607, but the work- 
ing expenses had also greatly increased. ‘The future prospects 
were ditlicult to forecast owing to the strike atmosphere. 
They hoped to get the benetit of substantial reductions in 
the cost of coal and other materials. If strikes did not 
materialise into anything serious, with normal business they 
might look forward to maintaining the 6 per cent. dividend, 
and, he hoped, increasing it, as under the present financial 
conditions 6 per cent. could not be considered ап adequate 
return on oruinary share capital. 


North of Scotland Electric Light & Power Co.— The direc- 
tors report that the connections in Montrose have increased 
from 1,555 kW to 1,745 kW; in Brechin, trom 908 kW to 
028 kW, and in Inverness trom 2,088 kW to 2,346 kW, making 
a total of 5,017 kW in the three towns. After providing for 
interest on debentures and loans amounting to £3,917, Writing 
off £254 from suspense account, and making provision for 
income tax, amounting to £1,002, there remains a balance of 
£7,529, plus £729 brought forward. A dividend at the rate 
of 14 per cent. for the year, being the maximum allowed 
under the Temporary Increase of Charges Act, is recommended 
absorbing 4625; 45,000 is to be placed to renewal reserve 
account, 42,000 to general reserve account, and £034 is carried 
forward. 


London & Suburban Traction Co.—The revenue for 1920 
totalled £51,061. After deducting administration and general 
expenses, debenture and loan interest, amount paid into sink- 
ing fund for redemption of 5 per cent. debenture stock and 
other expenses chargeable to revenue, and including 21.205 
brought forward, there remains £2.008 to be carried forward. 
Beneficial effect of increased fares was only felt by operating 
companies during part of the year, while. on the other hand, 
increased working expenses prevailed throughout the year. 
During 1920 £14,120 debenture stock was purchased and can- 
15 reducing amount outstanding to £271,178.—Fimanctal 

imes. 


Pernambuco Tramways & Power Co.—This company an- 
nounces that the State Government of Pernambuco bas granted 
it, inter alia, the right to increase tramway fares subject to 
the completion of the electrification of the 10 kin. of steam 
tramway and an extension of 6 km. of single track of the 
‘suburban electric lines. In order to repay temporary loans. 
to complete the tramways, and to extend the lighting and 
power programmes, separate meetings of shareholders and 
debenture holders are being held to-day to authorise the 


creation of a prior lien mortgage for £050,000, after which it is 
proposed in the neur luture io шаке a prior пеп debenture 
Issue sulhclent to provide & 10, .- nancial Lincs. 


Bristol Tramways & Carriage Co., Ltd.—Revenue for 
192) , 1%. an increase of K 12.09%. Lhe Working and 
general expenses aud renewdis, however, amounted to 
жудо,оод. III view of the abnormal conditions of the year, the 
directors transterred 442,000) Iroin the reserve fund, so that 
with the E.P.D. repayable and the balance brought forward, 
the balance at net revenue account is 90.225. Debenture 
and other interest absorbs 437, 49/; preference dividend, 4 per 
cent., subject to income tax, £14,000; dividends of 7 per cent., 
free of tax, on the ordinary shares, 435, 000; carrying forward 
£3,728. ‘Lhe receipts of the tramways department increased 
by £160,079, and those of the carriage department decreased 
by £59,246. Passengers carried on the cars and motor 'buses 
increased by 12.145.358 to 84, 953.434. Increases of fares were 
authorised as from July 15th, 1920, and February Ist, 1921. 
Mr. C. Challenger has been elected a director. 


Peterborough Electric Traction Co., Ltd.—According to 
the Financial Times the directors recommend dividends of 
18 per cent. on the preference shares for the three years ended 
December, 1920; 4768 to reserve; £3,000 to renewals; £6,132 
repairs and maintenance; carried forward £932. 


Companies to be Struck off the Register.— The following 
are to be struck off the Register within three months unless 
cause is shown to the contrary :— 

Electric Tramwavs of Ribeirao Preto Brazil, Ltd. 

Midhurst and District Electric Supply Co., Ltd. 


Bath Electric Tramways, Ltd.—After providing for re- 
pairs and renewals, debenture interest, and preference divi- 
dend. 45.000 is put to contingencies and renewals account 
and 42,305 carried forward. 


Chiswick Electricity Supply Corporation, Ltd.— Dividend 
for 1920, 8 per cent. per annum; to depreciation reserve, 
£6,500; carried forward, 42,035. | 


STOCKS AND SHARES. 


TUESDAY EVENING. 
Tue Stock Exchange was closed for a long week-end, and this 
had the effect of increasing the amount of business which had 
to be dealt with on Tuesday (to-day), causing an appearance 
of activity in various markets owing to the execution of 
accumulated orders. The tone of the markets continues firm, 
and the Budget as a factor is literally not mentioned. The 
reduction of the Bank Rate to 61 per cent. caused surprise, 
and a certain regret. It was hoped that the Bank would 
either leave the rate at 7 per cent. or reduce it to 6 per cent., 
the halfway house being a most unusual halting-place with 
the Bank minimum standing as high as it is to-day. It is 
obvious, however, that the Court of Directors are being in- 
fluenced strongly by the industrial position. From the mone- 
tury point of view, there is no justification for holding the 
Rate as high as it is to-day, and, were the coal-strike to 
become settled, it would be followed immediately by a drop to 
6 per cent. in the rate, with possibly the hint of a further 
fall in the near future. 

This consideration is doing more than anything else to keep 
steady the prices of investinent securities. People with money 
are still chary of using it for speculative purposes. The new 
Central Electric Notes make a good illustration of the way in 
which first-class investments are wanted, for the price has 
risen to 32 premiun. The City of London Electric 8 per cent. 
second preference shares, which started off at Is. discount 
when dealings commenced, have already hardened to a shade 
above the par price of 20s., and on the new ordinary there 
is a premium of about 15. 3d. Other newcomers are expected 
from electrical companies before long, although it may be 
that the prospectuses will not be issued until after Whitsun. 

The demand for electrical manufacturing shares continues, 
and is a feature of the industrial markets at the present time. 
Electric Constructions are 9d. up at 178. Metropolitan-Vickers 
preference rose 1/16 to 1 11/16 xd. Siemens went up to 243., 
but returned to 228. Gd. English Electrics, also ex dividend, 
are better at 138. 6d., allowing for the deduction. Edisons 
maintain their better position at 128. 

Telegraph manufacturing issues are equally strong. Cal- 
lender's show 1/16 gain and Henley’s 4. The new IIenlev's 
are harder at 27s. In the engineering group, Babcock & Wil- 
cox have stiffened to 2}, nor has the continuance of the coal 
stoppage caused any particular diminution of strength amongst 
the iron and allied companies' shares. Vickers, however, are 
lower at 13s. 3d. 

Cable stocks have again hardened. Eastern ordinary re- 
covered its dividend, and Globes, Eastern Extensions and 
Westerns are all better on the week. 'The reason is to be 
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found in the frequently-repeated statement of the attraction 
which these stocks and shares offer to the investor, who 
demands sound security and a net 6} per cent. return upon 
his capital. At current prices, the average yield is but little 
over 6 per cent.—equivalent to 54 per cent. gross, taking tax 
at бв. in the pound. 

The upward movement which started last week in London 
traction descriptions has made further progress. British Elec- 
tric Traction ordinary is higher at 354. London and Suburban 
Traction preference have enjoyed a little activity at the im- 
proved price of 6s. 6d., and the ordinary are a trifle firmer at 
2s. 9d. Even London United Tramways shares came into the 
sunlight and changed hands at 44d. The tube railways are 
unchanged, Underground Incomes being 714, and the A shares 
6s. Districts, however, picked up to 154 and Metropolitans 
to 26, both being a point higher. 

Metropolitan Electric Supply ordinary are $ up at 33. City 
Lights, at 23s. 9d., have regained the decline which occurred 
on publication of the prospectus offering new ordinary and 
preference. 

Mexicans are better in several cases. The first mortgage 
bonds of the Tramways have risen 2 to 42, and Mexican Light 
and Power Firsts are 14 better at 654. Pernambuco Trams 
have given way on the issue of the report. Other foreign 
traction descriptions are not getting much notice. Marconi's 
touched 2 11/16 buyers; then came back to 2%. Marconi 
Marines are a better market at 28s. 3d. Radio Corporations 
remain at 9s. 6d. for the Common and Ils. 6d. for the pre- 
ferred. Rubber shares are depressed on the price of the raw 
produce sinking to 93d. per lb.. the lowest price touched for 
many years, and comparing with 12s. 9d. per lb. in 1910, when 
the rubber boom culminated. 


SHARE LIST OF ELECTRICAL COMPANIES. 


Home ELECTRICITY COMPANIES, 


Dividend Price 
— May 8, Yield. 
1919. 1990. 1921. Rise or fall. p. o. 
Brompton Ordinary. "C . 18 12 6 — £10 0 0 
Charing Cross Ordinary . 71 8 81 — 10 6 6 
do. do. do.  4$Pref.. 43 44 4 — 716 6 
Chelsea.. T is sa 23 4 6 34 — 9 12 0 
City of London ane x .. 18 14 17 4 6d 11 16 0 
do. до. 6 per bent. Pret... 6 6 17 ns 7139 
County of London .. | .. 8 8 78 — 10 9 10 
do. do. 6 per cent. Pref... 6 6 8 — 710 0 
Kensington Ordinary Vx ke 7 9 4i — 1018 3 
London Electric  .. ey E 2$ 24 1 — 710 0 
do. do. 6 per cent. Pref... 6 6 21 — 10 18 9 
Metropolitan .. 2s $e 6 1 BR +è 10 7 4 
do. 44 per cent. Pref.  .. 413 44 8j, — 7 7 0 
St. James’ and Pall Mall .. . 19 19 6 — 10 0 0 
South London s vs 6 1 24 — 9 210 
Bouth Metropolitan Pref... x 1 1 15/9 — 8 17 10 
Westminster Ordinary  .. « 10 10 bà — 915 2 


TELEGRAPHS AND TELEPHONES. 


из un ONT 
Anglo-Am. Tel. Pref. Y = 154 — 

: do. Def.. . ee ee 88/6 14 15 m 9 10 6 
Chile Telephone... ре ғә 8 6 75 — KR 6 8 
Cuba Sub. Ord. (s i es 7 7 7 — 9 6 8 
Eastern Extension 25 . 10 10 161 * à 6 8 0 
Eastern Tel. Ога. .. .. .. 8 10 1614 ne 6 810 
Globe Tel. and T. Ord. .. - 8 10 164 +1 6 8 0 

do. do. Pref. ee oe 6 6 9 TN 6 18 4 
Great Northern Tel. Дд? .. N 22 223 + 918 4 
Indo-European ex x . 18 10 B0xd +1 8 6 8 
Marconi Es js EM «„ 25 39 28 + = 
Oriental Telephone Ord. .. . 10 12 2à — y *5 13 0 
United R. Plate Tel. 25 = 8 8 64 — 6 10 8 
West India and Panama .. .. 18 Nil * — Nil. 
Western Telegraph.. Ps . 8 10 164 +i * 1 8 

Home RAILS. 
1 „ „ . TT 
Centra! London Ord. Assented .. 2 
Metropolitan .. m - vi u H 26 +1 5 18 5 
do District — .. . Nil Ni 164 +1 Nil 
Underground Electric Ordinary.. Nil Nil 2 — Nil 
do. do. “Aa” .. Nil Nil eJ. е Nil 
do. do. Inoome .. 4 2 714 — 216 0 
FonEIGN Trams, &c. 
1919 1919 5 E 
lo-Arg. Trams, First Pref. .. il К as 
ead do. 2nd Pref. .. Ni Ni 8 — Nil 

do. do. 5 % Deb. 5 5 593 — 8 8 0 
Brazil Tractions — .. .. Ni Nil 84 —! Nil 
British Columbia Elec. Riv. Pfce. 5 5 ББ = 9 110 

do. do. Preferred 23 Б 544 — *8 14 O0 
do. do. Deferred Nu B у — *11 17 6 
do. do. Deb. A x a p E 7 БЫ 4 
ico Trams 5per cent Bonds.. i + i 
us db. 6 Bar cent. Bonds.. ү! um 113 41 Ы 
і Light Common. Vx i i — i 
ms i Pref. m .. Nil Nil 18 — Nil 
do. 1st Bonds .. .. Nil Nil 634 +14 Nil 
MANSFACTBRING COMPANIES. 
Babcock & Wilcox .. £s .. 35 15 25 + d воо 
British Aluminium Ога, .. .. 10 10 16/8 — 12 6 2 
British Insulated Ord. .. .. 194 15 171 — 9 12 0 
Callenders S К .. 25 15 14 + Pe 10 0 0 
: 63 Pref. .. S va 64 64 17/6 — 7 8 7 
Crompton Ord, d.. JO 10 15% = 18 6 8 
Edison-8wan .. x» = .. 10 10 12/- = eee 

do da. 5 percent. Deb. .. 5 5 70 — 7 2 10 
Electric Construction od .. 10 10 17/. +94. 11 15 4 
English Electric... A . — 8 13/6xd +64. 1117 0 

Ро. Pref. ia ex ^e A Wu — : п 10 
Gen, Elec. Pret, .. . > 10 10 A6 — 8 86 
Henley i ia га .. 96 15 1.4 + 4 108 8 

do 44 Pref, ee ee ae 44 4 E 6 18 6 
Indía Rubber me S .. 10 10 | т yas 
Met.-Vickers Pref. .. s s5 — 8 li!xd +4 998 
Biemens Ога. x ee ve 10 10 id E *8 17 10 

va .. 90 90 — *6 19 9 


Telegraph Con. 
* Dividends paid free of Income Tax. 


MARKET QUOTATIONS. 


It should be remembered, in making ute of the figures appearing 
in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other circumstances, 


Tuesday, May 3rd. 


— — ä — — — — € Suo ee ees e 


Fortnight's 


Latest 
CHEMICALS, &с. Price. | Inc. or Dec, 
а Acid, Oxalic . А per lb. 10d. | 
а Ammoniac Bal 77 i^ .. perton £76 | 
а Ammonia, Muriate (large crystal) " | £65 | 
а Bisulphide of Carbon s = m "n | 
а Borax 25 Gi s o5 ic £34 | es 
а Copper Sulphate i nS ЧА + £38 El dec. 
а Potash, Chlorate on .. per lb. 6d. 2s 
a is Perchlorate E zx " 10d. 2 
а Shellac .. БЕ - x .. per cwt. £16 10s 60s. inc. 
а sulphate of Magnesia РЕ .. рег ton £16 ix 
& Bulphur, Sublimed Flowers 5 » £19 
& ii Lump АЙ d s ii £18 | 
а Soda, Chlorate 2 2 .. per lb. 5d. 
а „ Crystals ; " per ton £1 | ss 
a Sodium Bichromate, casks per lb. ed. | 4d. dec. 
METALS, &c. 

p Babbitt’s MetalIngots  .. .. perton | £95 to £800 
c Brass (rolled meta! 2" to 12" basis) per 1b. 1:4. 
с „ Tubes (solid drawn) V M 1/13 vo 1/2 
с „ Wire, basis 8 85 » IId. 
c Copper Tubes (solid drawn) 55 ae | 1/7 | 
c ^ Bars (best selected) .. per ton #1106 m 
c „ Sheet. a | £116 Е 
с " Rod .. E 8 ч i | £116 | im 
d „ (Electrolytic) Bars e з #18 £1 дес. 
d „ á Sheets "m % #145 M 
d „ M Wire Rods.. н \ £89 £1 dee. 
d „ э H.C. Wire.. perib. ! A ? dec. 
f Ebonite Rod iu. gj „ 8/6 | 
f „ Sheet. : . EN 8/- " 
p German Silver Wire E » E | 2/9 | >» 
`В Gutta-percha, fine .. pa 25 i 14/- to 18/- es 
h India- rubber, Para fine iu E 1044. jd. dec. 
Iron Pig (Cleveland Warrants). per ton Nom. Pe 
„ Wire, galv. No. 8, P.O. qual. á £40 p 
g Lead, Engiish Pig ыз ae M | £25 10s. 20s. inc. 
g Mercury ЯВ 82 “> .. per bos. £11 6 to £1110; 96%. dec 
e Mica (in original cases) smal! per lb. 4d. to 4/- " 
e ^ А a medium.. " 5/- to 10/- si 
е „ a н large я 12/6 to 22/- & up PP 
p Phosphor Bronze, plain castings . i | 1/4 to 1/9 T 
р " „ rolled bars and rods T 9/1 to 2/6 € 
р » „ rolled strip & shee iy 2/2 to 2/7 $s 
d Silicium Bronze Wire Т; .. per Id. 1 id. dec. 
Steel, Magnet, in bars - T E. 1/8 T 
п Tin, Block (English) . per ton £166 to £167 £13 inc. 
п „ Wire, Nos. 1 to 16 Per lb. 4/- ás 
p White Anti-friction Metals per ton £78 to £800 


Quotations supplicd by— 
g James & Shakespeare. 

b Edward Till & Co. 

i Bolling & Lowe. 

1 Richard Johnson & Nephew, Ltd. 
п P. Ormiston & Sons. 


a G. Boor & Co. 

c Thos. Bolton & Sons, Ltd. 

d Frederick Smith & Co. 

e F. Wiggins & Sons. 

f India-Rubber, Gutta-Percha and 
Telegraph Works Co., Ltd. p 

г W. F. Dennis & Co. 


— 


German Factories in the Argentine. — The South 
American market is one which has claimed a considerable 
share of attention from Germany in her post-war trade activity. 
According to a F. B. I. correspondent, writing from the Argen- 
tine, а movement has been started for the establishment ш 
that country of German factories, with a view to utilising the 
abundant raw materials available. As an instance which has 
recently come beneath his notice, he mentions the purchase by 
Herr ‘Thyssen, the German industrial magnate, of an extensive 
factory site on the Riachuelo, comprising numerous large an 
well-built brick buildings, and possessing direct railway con- 
nection with all parts of the Republic. Efforts made to 1n- 
terest British capital in the site proved fruitless, though the 
German buyer is said to have made up his mind within twenty- 
four hours of inspecting the place. The Thyssen group has 
also, he states, bought one of the large engineering shops in 
Avellaneda. 

A newspaper cutting forwarded by the correspondent an- 
nounces that the Argentine Consul in Berlin has informed his 
Government of a proposal to transplant bodily various Saxon 
factories engaged in the manufacture of sacking for bags, to- 
pether with a number of skilled workers. Experiments are at 
present in progress with raw material from Argentina, from 
which astonishingly good results are being obtained. Certain 
obstacles are, however, being placed in the way of the export 
of the necessary machinery by weavers of similar textiles in 
Germany. Another German firm proposes to install a factory 
in the Republic for the purification of oil obtained from Argen- 
tine linseed, and a technical personnel is being recruited under 
the direction of the industrial chemist, Dr.’ Reichau. | The 
quality of the samples obtained by the process to be intro- 
duced leads the Argentine Consul to regard this as an um- 
portant step in the development of native industries. Ide 
Federation's representative in Rio de Janeiro mentions ш & 
recent letter a report that certain German syndicates propose 
the erection in Argentina of textile mills in areas where ade, 
quate water- power is available. Bulletin of the Federation 0 
British Industries. 
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THE INDUSTRIAL SITUATION, IN SWEDEN. 


Аз a growing manufacturing country—one of those non- 
belligerent countries which were compelled to develop their 
industrial resources owing to the exigencies of the war— 
Sweden claims a prominent position, aud for this reason the 
report by Mr. H. Kershaw, Commercial Secretary to H.M. 
Legation at Stockholm, on the commercial and industrial 
situation of Sweden at the close of 1920, has been issued at 
an appropriate moment. 


The report states, in its general review, that in the course 
of years many industries have been brought to a high standard 
of efficiency. including the manufacture of ball bearings, 
telephones, and many other electrical appliances. ‘Lhough 
the war did nothing to retard the progress of these and other 
industries, the phenomenal advances in manufacturing and 
engineering accomplished through the force of circumstances 
in belligerent countries are suid to make it incumbent. upon 
Swedish engineers to exercise their maxnnum еЌогів in order 
to keep pace with the abnormally rapid developments which 
took place during the war. As to the high costs of produc- 
tion which prevailed in Sweden in the past two years, the 
report attributes this partly to the dearness of coal. When 
the latter rose to about 150 to 160 kr. per ton, manufacturers 
began to feel the injurious eilects of the costs of production. 
As a result of these adverse factors many suggestions were 
made in responsible quarters to press forward the schemes 
for the more extensive utilisation of the waterfalls for the 
provision of electrical energy for lighting and power purposes 
оп а commercial basis. Now, however, that the price of coal 
has fallen to about 70 kr. per ton, the report remarks that 
it remains to be seen whether these schemes will command 
the same enthusiasm. To this statement may be added the 
tact that owing to the situation of the State tinances and the 
great expenditure now necessary for the establishment of 
hydro-electric works, the Hydro-Electric Department is re- 
stricting the amount of the extension work being carried out 
at existing works and in connection with proposed new hydro- 
electric works. 


BRITISH AND GERMAN TRAVELLERS IN SWEDEN.—Coming_ to 
consider the problem of British trade with Sweden, the Com- 
mercial Secretary states that the time has arrived when 
British manufacturers and exporters must seriously consider 
the methods of conducting their agencies in Sweden. As he 
says, an enormous amount of trade has been, and is still. 
being lost to British manufacturers for no other reason than 
that many Swedish traders are placed in the position of being 
required to carry on their British import business through 
agents domiciled in other Scandinavian countries, which was 
originally due to the existence of well-established and strony 
financial houses in these other countries. These reasons, 
however, no longer hold good. During recent years there 
has arisen in Sweden a large number of very experienced 
import and export merchants whose business is well supported 
by the great banks, which lend their aid not only by credit 
advances, but also give daily advice on market and monetary 


 eonditions. It is true to say, therefore, that a feeling of re- 


sentment has gained ground in Sweden towards the prevailing 
custom, which often compels the Swedes to carry on British 
import trade through the medium of travellers from other 
parts of Scandinavia who visit the country periodically. 

As a consequence of the rapid growth cf harbour facilities 
at Gothenburg, Stockholm, and Malmo, together with the 
establishment of' free ports and warehouses, supported by a 


rapidly increasing mercantile marine, a gradual and organic 


change is taking place in Sweden, so that in the course of 
time the country Will have to be reckoned with seriously in 
merchant trading, whether directly with Sweden itseli or 
indirectly with the States in the Baltic. | 
In emphasising the fact that the present is an appropriate 
time for taking the matter into consideration in all its 
bearings, the report says that German travellers are visiting 
the country in large numbers, and many applications are 
being received from German firms for agents in Sweden. 
British travellers are urged to discontinue the habit of con- 
fining their visits to a few of the large towns such as Stock- 
holm, Gothenburg, Malmo, and Norrkoping, and missing, on 
the ground that it entails too much trouble, the considerable 
number of small towns where a very thriving business 18 
to be done. At the same time, it is admitted that British 
travellers are now visiting Sweden in increasing numbers, 
although not to a sufficient extent, in view of the large 
amount of trade which is declared to await enterprising firms. 


THE Protection or Inpustrirs.—During the second half of 
the year, according to the report, perhaps the most important 
agitation ventilated publicly related to energetic demands on 
the part of industrial representatives for the imposition of 
import duties on those classes of manufactures which form 
some of the staple industries in Sweden. In order to under- 
stand the real meaning of this movement the report mentions 
that many industries originated during the war, and a number 
developed their operations and carried on a thriving business 
owing to the practical cessation of imports. Money was 
plentiful, and consequently prices reached a high level, and 
it was easy to carry on manufacturing owing to the almost 
complete absence of competition 


_ A reversal of these factors, however, took place in 1920, and 
in consequence of the very low rate of German exchange, 
and in contlict with outside competition, many important 
Swedish industries were faced with serious problema, which 
were still more accentuated by the high scale of wages. 
Under the circumstances a comprebensive case for additional 
protection was submitted to the Government by the Federation 
of Swedish Industries. ‘The principal industries affected are 
iron and steel, textiles, glass, boots and shoes, furniture, and 
certain branches of the electrical industry. | 

In spite of the strong case put forward by the representa- 
tive associations, both the Swedish Board of Trude and the 
Economic Council, which were invited to express an opinion 
on the question, decided against an all-round raising of the 
Customs duties and import prohibitions. The utmost they 
found it possible to recommend, compatible with the general 
economic conditions, was the imposition of provisional in- 
creases in the duties in isolation cases where very urgent 
reasons existed in connection with certain distressed industries 
which it was in the national interest to maintain. The report 
states that the answer of the authorities to these requests for 
Vigorous protective measures—suggested trebling of the import 
duties—18 not surprising. _ 

It is, however, important to note that the Government 
had not given an answer by the end of last year, and has 
not done so down to the present time. What the Government 
did, after hearing the views of the Swedish Board of Trade, 
which by no means is the equivalent of the English Board 
of Trade, was to appoint a committee to consider the whole 
question. The committee held various meetings, and then 
held conferences with the representatives of various industries 
which it is necessary to maintain in the national interest, 
subsequently settling down to the drawing up of their con- 
clusions, which were published by the Ministry for Commerce 
at the beginning of April of the present year. There 1s no 
report; the members of the committee have merely stated 
their individual views; three members are against any increase 
in the duties, while the others are divided as between a 
partial and a general increase in the duties. Now the Govern- 
ment has to determine its attitude on the problem or, in 
other words, to give its answer to the petitioning industries. 

Dealing with industry and trade in detai, the report re- 
marks that the national industries had to face considerable 
difficulties during the year. Manufacturers not only had to 
fight competition, but at the same time they were unable 
to obtain capital or realise funds at a time of considerable 
stress owing to the stringent credit conditions and the 
shortage of money. On the one hand, the importation of 
large quantities of goods from Germany and from other 
countries also having a depreciated currency naturally reduced 
very largely the market for Swedish goods; and on the other, 
it was impossible to reduce the enhanced costs of production 
owing to the high rates of wages and the operation of the 
eight-hour day. ! | 

InoN AND STEEL.—Leaving on one side timber and wood 
pulp and paper, the report approaches the iron and. steel 
industry, which is stated to have experienced a temporary 
improvement in the early months of the year, but the pro- 
duction is still far below the average output in previous normal 
years. Аз Statistics of production and of the number of blast 
furnaces and steel furnaces in operation have already -been 
issued by the Swedish Iron and Steel Association for the 
whole of last year, it is unnecessary to refer to the figures 
given in the report for the first nine months. of 1920. 

On the whole, iron and steel manufacturers were able to 
maintain their position in the export markets surprisingly 
well, but considerable difficulty was experienced in the home 
market, owing to the large imports of semi-finished and of 
manufactured iron and steel products. of which steel rails 
represented a large proportion. Generally speaking, the iron 
and steel industry at present is in a difficult situation, and 
many works have been compelled, in order to keep in opera- 
tion, to sell at prices almost below the costs of production. 
The two factors of decreasing demand and falling sale prices, 
together with the severe competition from Germany, are the 
causes of the existing state of affairs; and it was for these 
reasons that the Iron and Steel Association made urgent 
representations for the introduction of protective measures. 

ELECTRIC TRACTION AND WIRELESS STATIONS.—After dealing 
with the textile and other industries, the report proceeds to 
refer to the State railways. It is mentioned that a Bill was 
introduced into Parliament asking for the allocation- of 
25,000,000 kr. out of the 1922 funds as an instalment towards 
the electrification of the railway between Stockholm and 
Gothenburg, the total expenditure of which is estimated at 
75,000,000 kr. In this connection it is stated that a number 
of electric locomotives has already heen ordered by the State 
railway authorities. Similar assertions were made some time 
ано in the Swedish newspapers, but no firm has hitherto 
adinitted having received the order. The accuracy of the 
statement is, moreover, questioned by the fact that, as the 
report says, there is some doubt at present as to whether 
the direct current or the single phase, alternating current 
system should be adopted. The alternating current system 
had been previously decided upon, but the head engineers 


— аа ы ллы >т от = ж” 


598 


THE ELECTRICAL REVIEW. 


[Vol. 88. No. 2,267, May 6, 1931, 


навана МИРНО 


a 


\ 
how appear disposed to alter their opinion." It із, however, 
not mentioned that the change of opinion is due to the 
knowledge gained by the Swedish State railway engineers of 
the working of the direct current system in the United States 
on the occasion of the visit which they paid to that country 
some months ago. 

Wireless telegraphy follows shipping, shipbuilding, free 
ports, and warehouses, and the suggested train ferry between 
Sweden and England. The chief public stations are at Vax- 
holm, Karlskrona, Tingstade, and Gothenburg. An attempt 
to establish wireless communication (spark system) between 
Sweden and Italy was made in the night of August 26th-27th, 
1920. The experiment was completely successful, and messages 
were exchanged directly between the Swedish station at 
Karlborg and the San Paulo station in Rome. А proposal is 
now under consideration for the construction of а new high 
power station at Falkenberg on the West Coast, for direct 
communication with America, which is expected to be one 
of the largest stations in the world. 

WATER POWER AND ELECTRIFICATION.—The electrical manu- 
facturing industry is entirely ignored by the report, but under 
the heading of water power and electrification—the latter 
term is used by the Swedes also to designate electric supply 
schemes for agricultural districts—it 1s stated to be estimated 
that the available water power at industrial mean water“ 
(about nine months of the year) totals 6,700,000 h. p., the 
development of which has seriously engaged the attention 
of the Government and of manufacturers during the past few 
years. The difficulty experienced in procuring coal and the 
very high prices which had to be paid for this fuel Have 
created an enormous incentive to progress in electrification 
schemes. 7 


Another important aspect is the electrochemical industry, 


which is growing year by year. The industry already exports 
considerable quantities ot calcium carbide, nitrolime, chlorates 
and perchlorates, sulphate ог sodium, and chloride of lime; 
and among electrumetallurgical products are mentioned electro 
pig iron, electro steel, ferro-suicon, ferro-manganese, zinc, 
and lead. 

Some of the largest power stations are at Trollhattan, 
which is equipped with 18 turbo-generators, each of II. 500 h. p. 
und developing a total of 104,000 kW. The large station at 
Porjus is built underground as a protection against frost, and 
the power is distributed to the Kiruna and Malmsberg mines 
of the Grangesberg Co., and is also employed 1or the working 
of the electric railway between Gellivare and the Riksgransen 
(Norwegian frontier). 

At present only about 30 per cent. of the cultivated area 
of Sweden 1s electrified, and with a view to increasing the 
number of power stations the Government granted to the 
Electric Power Construction Loan Fund’ the sum of 
3,000,000 kr. in 1918-19, but it appears that the applications 
for loans received by the administrators of the fund exceeded 
17,000,000 kr. The Government made a further grant of 
2.500,000 kr. to the fund in 1920, and a still further amount 
of 1,500,000 kr. has been earmarked for 1921. The authorities 
are petitioning for larger grants inasmuch as it has not been 
possible down to the present to grant more than one-third 
of the applications under the scheme. 

The total production of energy at the State power stations 
in 1920 amounted to 740,000,000 kWh, as compared with 
635,000,000 kWh in the previous year; and the total income 
derived from all the generating stations was 15,070,000 kr. 
last year, as contrasted with 12,370,000 kr. in 1919. 

A discussion of labour and social questions, statistics of 
imports and exporís, &c., bring the report to а conclusion. 
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MAGNETOS FOR INTERNAL- COMBUSTION ENGINES. 


By A. E. WATSON, A. M. I. E. E. 


(Abstract of paper read before the INSTITUTION OF ELECTRICAL ENGINEERS.) 


THE function of a magneto is to supply at perfectly regular 
intervals a sudden electrical impulse in the form oi a spark 
between a pair of points in the engine cylinder usually about 
0.5 шш. apurt which are, at the moment when the spark is 
required, surrounded by gas at a pressure which may reach as 
high as 6 or 7 atmospheres. It is agreed that, with any ot the 
gaseous mixtures inet with in practice, provided a spark is pro- 
duced between the plug points, ignition 18 bound to occur. 

The characteristics of sparking plugs indicate that, in order 
to ensure satisfactory starting. the magneto must give a peak 
voltage of 10,000 volts when the engine 18 turned by hand or 
by the electric starter. ‘This speed may be taken as being 
approximately 100 r.p.m. on the engine in the case of motor 
cars of small and moderate sizes. lt 1s much less in the case 
of lorry and tractor engines where self-starters are not fitted. 

‘Typical speed/ voltage curves are shown in fig. l. ‘The upper 
limit of speed is very rarely encountered, except in the case of 
aeroplane engines, when with some cylinder arrangements the 
normal speed of a two-spark magneto may be 21 times engine 
speed. The conditions as regards voltage required are usually 
less severe in such a case than at low speeds, as the tempera- 
ture is considerably higher, and at extreme speeds the gas 
pressure in the cylinders is reduced, due to throttling in the 
induction system. А figure of 8,000 volts 1s certainly an out- 
side one, even for high-compression engines with well-designed 
induction systems, and 5,000 to 6,000 volts is a more usual 
fipure. On the other hand, adverse conditions due to plug 
leakage are generally more likely to occur at high speeds than 
at low ones. 

Adverse conditions due to leakage may be due to various 
causes, all but one of which are effective at starting when 
everything is cold and when the magneto running slowly pro- 
duces a comparatively feeble spark. leakage through the body 
of the insulator of the plug itself is generally only evident 
when the insulation of the plug has been heated. Some porce- 
lains show a well-marked leakage at quite low temperatures, 
but mica shows practically nothing up to 500 deg. C. With 
satisfactory sparking plugs a temperature suflicient to render 
the insulation conducting will certainly be sufficient to cause 
trouble to develop through pre-ignition, before any failure 
would arise due to electrical leakage. The spark discharge con- 
sists of two portions, first a capacity spark in which the energy 
stored in the capacity of the leads, terminals, &c., discharges 
practically instantaneously acrosa the gap. and following upon 
this a flame-like spark or arc, the duration of which is con- 
trolled by the electrical constants of the machine. The total 
energy in the discharge does not strictly represent the capa- 
bility of a magneto fer dealing with a leaky circuit. Clearly 
this is more a function of the maximum current which the 
magneto can supply than of the total spark energy, the con- 
dition being that the machine shall furnish the Teakage cur- 
rent of the system at the same time that it charges all the 
terminal capacity up to the sparking voltage. A machine giving 
а small current lasting for a long time will be much less suit- 


able for this purpose than one giving a heavy current for a 
shorter period, even though the total energy may be greater. 

Direct measurement of the current which the magneto can 
yield is difficult. The simplest and most satisfactory method 
of comparing different machines is by shunting their terminals 
with a high resistance in parallel with a spark-gap. The value 
of the resistance necessary to stop sparking is then employed 
as а criterion of the capability of the machine for dealing with 
а leaky circuit. Such a test is generally called а utility 
test," and the reBistance required to quench the spark is the 
'" utility ” of the magneto. 

Fig. 2 gives a series of utility figures obtained on various 
types of magnetos, the majority of which gave satisfactory ser- 
vice, showing that in many cases the machine had a very large 
margin to spare over what was actually required of it. The 
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machine shown in curve 6 actually did give trouble in service. 
due to a defect in the design, which was overcome, and the 
machine then gave the results shown on curve 1, after which 
no further trouble was experienced. Curve 7 is for a battery 
ignition set and is just the reverse of that given by the mag- 
netos. Battery sets are always good starters, but usually fail 
to function at very high engine speeds, unless very great care 
is taken in their design. At the present time there 18 00 
generally accepted standard of utility which a magneto must 
fulfil, but the author's firm has adopted the figure of 4 
micromhos, and no case has yet been observed of a machine 
Which passes this test giving trouble on an engine. . 
The principles of operation of a magneto are next dealt witb, 
and the cycle of operations accompanying each spark is con- 
sidered in successive steps which may be divided into: (1) 
storage of energy in the magnetic field, and (2) the collapse o 
that field and the transference of the energy to the secondary 
circuit. The relation between the properties and the dimen- 
sions of the magnets and the energy which can be stored in the 
magnetie field are considered in detail, attention being drawn 
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to the importance of the shape of the h H loop and its effect 
upon the energy which can be stored. It is shown that the 
most important property of the magnet is the maximum value 
of B н and that the value of B H and the curve connecting B R 
and H are, therefore, important criteria in the choice of a per- 
manent magnet. 

Until а year ago the range of magnetic properties of avail- 
able steels was somewhat restricted. Great use is made in 
America of chromium steels which, although not quite equal to 
tungsten, give results considerably better than the plain carbon 
steels. A good chromium steel magnet will give a (B E) max. 
of from 240,000 to 250,000, against a corresponding figure for 
tungsten of from 280,000 to 300,000, while a plain carbon steel 
will not usually exceed 200,000. These steels were also used in 
Germany during the war, when tungsten was unobtainable in 
that country. During the last 19 months, however, the range 
of steels available has been enormously extended by the intro- 


. duction of the new cobalt steels. From these steels, which con- 
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tain cobalt alloyed with iron in various proportions in addi- 
tion to other elements such as tungsten, chromium, &c., a 
very wide range of figures can be obtained. With 35 per cent. 
of cobalt, values of (B H) max. as high as 900,000 can be reached, 
the value of Bum. being from 10,000 to 10,500 with a value of 
He of about 200 to 240. Such a steel is expensive owing to the 
high price of cobalt, but a very much smaller amount ot it is 
required, and the higher coercive force opens up great possi- 
bilities in the way of simplification of design, owing to the 
reduction in magnet length permitting straight bars to be used 
in place of the horseshoe magnets hitherto employed. "These 
steels have not yet been available for a sufficient length of time 
to allow their influence on design to become apparent, but 
there is little doubt that they will lead to very considerable 
developments during the next few years. The utility of the 


machine is by no means proportionate to the energy output, 


and the present trend of design is to maintain or to increase 
the utility while reducing the energy output. Hence the size 
of magnets provided in machines of a given performance has 
been considerably reduced. 

A condition to be fulfilled bv the design is that the removal 
of the armature shall not take the magnet appreciably beyond 
the point of (B H)max. This gives a relation between the gap 
between the poles of a magnet, the magnetic constants of the 
material, and the length of the magnet emploved. As the 
magnetic constants will vary with the material employed, it is 
useful to express the proportions of the magnet in terms of 
the magnetic potential between its extremities. This is zero 
when the magnet is short-circuited, and should never exceed 
the value corresponding to the optimum value of B H. The 
value of this quantity ranges from about 600 for very small 
motor-cycle magnetos, to 1,200 for machines intended for lorry 
and similar work. Ordinary tungsten steels have the optimum 
value of B н at about H=40, corresponding to a length of from 
15 to 30 сп. 

The general effect of both armature and air-gap reluctance is 
to reduce the available amount of stored energy; both must, 
therefore, be reduced to the least value possible. The air-gap 
is generally about 0.1 to 0.15 mm. measured radially. The 
universal employment of ball-bearings for the armature spindle 
facilitates the maintenance of such a small gap. The armature 
reluctance can be kept low by using material of high permea- 
bility and takind care not to work at too high a density, but 
if the density chosen is too low the size of the core and the 
length of the primary winding are increased, thus reducing the 
constraint of the primary winding upon the flux, and reducing 
the amount of flux distortion at low speeds. The usual density 
in most machines is from 12,000 to 15,000 lines per sq. em., 
and the corresponding magnetic potential between the pole- 
faces when the armature is in its zero position is approxi- 
mately 100 C.G.S. units, or, вау. from 8 to 16 per cent. of the 
value corresponding to storage of maximum energy. 

. The effect of armature resistance has a very important bear- 
ing upon the operation of the machine, more especially at low 
speeds. The effect of the primary resistance is to cause a flux- 
change to occur in the armature core as it rotates in the act of 
distorting the field, inducing in the primary winding a small 


OF COPPER CROSS-SECTION IN PRIMARY 


e.m.f. which maintains the current producing the distortion. 
The e.m.f. necessary for a given flux distortion will be inde- 
pendent of the speed and of the time elapsed since the begin- 
ning of the cycle and so will, therefore, be the rate of the Hux- 
change. Consequently, for low speeds of rotation and long 
cycles the total tlux-change will be very much less than for 
short ones, so that the flux actually distorted at the point of 
break will diminish as the speed is reduced, and there will be 
a corresponding diminution in the stored energy. Consequently 
the spark energy will rise as the speed increases up to a maxi- 
mum value at which the amount of flux leaking back is small 
compared with the total. This maximum value is generally 
obtained at about 2,000 r.p.m. and is clearly shown in fig. 3. 
To get the best perforinances at low speeds without any sacri- 
fice in other directions, the cross-sections of the primary wind- 
ing must be as great as possible and its length of mean turn а 
minimum. It is impossible to design а machine which will 
give а good performance at low speeds over a large angle and 
will still give ample spark energy in all positions at high speeds 
without exceeding the optimum value of B H for the magnet. 

Machines employing а separate transformer have an impor- 
tant advantage in that the whole of the space on the armature 
can be filled with short-circuited winding. Fig. 4 shows the 
way in which the performance of а magneto at low speeds 
varles with changes in the copper cross-section of the primary 
winding, and also with the shape of the pole-shces; the pole- 
shoes have been extended so as to give а more uniform per- 
formance. Fig. 5 shows the way in which the position of 
maximum utility varies with the speed and angular position of 
the armature. To obtain a variable point of ignition, a better 
arrangement on theoretical grounds is to fix the position of the 
armature with relation to the pole-shoes at which the spark 
occurs, and obtain any necessary variations in timing by alter- 
ing the angular relation of the magneto to the engine, which 
may be done by several forms of special coupling. 

Having traced the storage of energy in the stretched mag- 
netic field, the author considers the transformation of this 
energy into that represented by a current flowing in the high- 
pressure circuit. In an actual machine the presence of eddy 
currents in the armature core and pole-shoes retards the move- 
ment of the flux and, therefore, lessens the secondary voltage 
which a given flux-change can produce. Further, the primary 
and secondary windings, each with its own associated capa- 
city, form a pair of coupled circuits which interact. It is 
important to make the necessary flux-change as small as pos- 
sible, for it is upon this that the performance of the machine 
at low speeds primarily depends. The most obvious point 
calling for attention is the correct lamination of the magnetic 
circuit. It has always been the practice to laminate the arma- 
ture core carefully, and now the majority of British firms and 
one or two American ones are fitting laminated pole-shoes. 
Fig. 6 gives comparative tests made on the same machine with 
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solid and laminated pole-shoes, and shows clearly the advan- 
tage derived from the latter. By adopting the laminated 
construction a saving in weight of from 25 to 30 per cent. can 
generally be effected without any deterioration in perform- 
ance. 

The condenser may be regarded as a device for suppressing 
sparking at the contact-breaker points, and as forming one 
element of an oscillatory circuit inductively coupled with the 
secondary. In practice the rupture of the primary circuit can 
never be instantaneous, and there is a definite relation be— 
tween the sparking voltage between the two points and the 
time that has elapsed since they commenced to separate. The 
rate of pressure-rise and maximum voltage developed appear 
to be independent of the саш shape, so that the mechanical 
conditions of break do not appear to be of great importance. 
A voltage of about 350 volts appears to be necessary for a gap 
of 0.1 mm., rising somewhat as the gap is reduced to 0.001 
mm., and then falling again. On this basis, provided the 
voltage had not attained a higher figure than 350 volts during 
the first 0.001 mm. travel of the points, sparking would not 
occur, whereas it is found that the capacity must be much 
more than corresponds to this rate of rise in order to suppress 
sparking. 

(To be concluded.) 
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. THE INDUSTRIAL APPLICATION OF 
VARIABLE-SPEED MOTORS. 


By Dr. S. PARKER SMITH. 


(Abstract of lecture delivered at the WESTERN CENTRE of the 
INSTITUTION ОЕ ELECTRICAL ENGINEERS.) 


Tue forty-first ordinary meeting of the Western Centre 
of the Institution of Electrical Engineers was held at 
Swansea on April 4th, when a large audience assembled to 
hear Dr. S. Parker Smith lecture on "' The Industrial Applica- 
tion of Variable-Speed Motors.“ 

The LECTURER approached the subject from the point of 
view of the designer, and in the course of a comprehensive 
and interesting discourse, stated that series-parallel sets were 
economical but expeusive; resistance control was suitable only 
for starting, and was very uneconomical, but field control was 
simple and economical. In Creedy s ingenious device the 
number of poles was changed by changing the number of 
phases. The lecturer deplored the lack of encouragement 
given to British. manufacturers in their endeavour to produce 
variable speed moturs—they were almost driven abroad to 
get a suitable number of steps in speed. He desired British 
nrins to lead not to follow. А.е. commutating motors were 
almost solely built by Continental firmis, and the British 
Тһошѕоп-Поџѕќоп Co. was practically the only firm in this 
country supplying that type of machine. lt would be very 
misleading to say that those motors could be built for any 
desired power and speed range. Ihe three-phase commututor 
was the latest production in electrical engineering, but 1t had 
more limitations than the one-phase commutating motor. ‘Ihe 
chief limitation was that due to the pulsating flux. With 
the d.é. motor two speeds were obtained with series-parallel 
control, and speed was increased slightly by weakeuing the 
field. In the a.c. one-phase motor six speeds were obtained 
with no trouble at all. It was more ditticult to overcome 
the pulsating flux in the three-phase than in the one-phase 
machine. <A perfectly satisfactory job was made from about 
zero to four times synchronous speed. It was perfectly satis- 
factory for all continental railways with the exception of 
French ones, which preferred to use d.c.; in Italy three-phase 
was used. By imposing cascade commutating motors on 
induction motors not only were all the characteristics obtained 
that were obtained with d.c. commutating motors, but a wider 
range of speed control was obtained by varying the voltage 
—that applied to motors with series characteristics. Some 
years ago a paper was read before the Institution of Civil 
Engineers by Mr. Ll. B. Atkinson, in which means were 
shown of obtaining a shunt characteristic with an a.c. com- 
mutator, and also means for varying the speed. Mr. Atkin- 
son's methods had been developed. not in this country but 
in Germany. In future there would be demands for speed 
control without converting to d.c., but the devices must be 
simple. Co-operation between the user and the maker was 
absolutely necessary—it was not the policy of makers to 
build machines for orders as an experiment unless it was 
done by agreement; makers should be encouraged to build 
experimental machines in conjunction with the users, and 
а cordial and friendly arrangement should be made that а 
certain svstem would be tried for obtaining a desired result. 
He considered if that were done there would not be nearly 
the trouble and difficulty experienced in the past. Where 
a hard and fast specification was given it was usually accom- 
panied by stringent guarantees, which were probably neces- 
sary under past conditions, but which tended to kill experi- 
mental work. If they were to develop on the lines suggested 
and to lead instead of follow, they must have co-operation 
in that direction. 

Principal Ѕівису (Swansea University) urged that the In- 
stitution might allow more than one meeting a session at 
Swansea, and also alluded to the engineering course at the 
Swansea College and the lectures which were to be given by 
Mr. J. W. Burr, the borough electrical engineer of Swansea. 

Prof. Bacon (Swansea College) commented on the fact that 
the lecturer was a man who had the courage of his con- 
victions. It was good to know that a man of his calibre was 
in charge of heavy engineering at South Kensington. He 
agreed with Dr, Smith's opening remark that the life of 
the Institution was in its provincial Centres, and those Centres 
served up a much more appetising bill of fare than that 
obtainable in London. 

Mr. J. W. Benn (Swansea) explained that he had offered to 
lecture to the Swansea University. Municipal supply en- 
gineers realised that induction and synchronous motors were 
not suitable for all purposes; they also realised that it was 
necessary in most places to install rotary converters, Xe. 
Supply authorities had no objection to a man Wasting “ juice“ 
if he wanted to. With regard to power factor. that was a 
point which all station engineers had to tackle. They realised 
that consumers taking current at 0.6 power factor. were in 
effect using a I % EW generator to give 600 kW, and to 
adjust them 400 kW had to be added to capital charges; that 
not only applied to generation, but also to transformation, 
distribution, and transmission losses, and it behoved them as 
engineers to improve their power factor. 


Mr. A. ELLIs (Cardiff) said he could lay claim to being 
one of three of Sir Charles Parsons's first pupils, and had Sir 
Charles given up hope of developing his turbine as the British 
manufacturer had given up the variable speed motor, the 
electrical and the shipping industries would not have been in 
the position they occupied to-day. He agreed with Dr. Smith 
that instead of leading they were following, and thought и 
very desirable that supply engineers should extend to manu- 
facturers that co-operauon which was necessary to bring 
about desired results. 

Prof. Isaacs pointed out that the induction motor had 
шапу advantages of which the absence of a commutator was 
held to be the greatest. lt was a fact that to-day many milla 
were being driven at uneconomic speeds because induction 
motors were installed. Dr. Smith had shown them the way 
to get over that difficulty. He indicated that they were on 
the wrong track, and that the development of the polyphase 
commutator motor inust be improved. "here was a scarcity 
of literature in England on that matter, and at scarcely any 
university would be found an example of a polyphase com- 
mutator motor. Perhaps the representatives of manufacturers 
would bear those points in mind. 

Mr. Jenkins (Metropolitan- Vickers Co.) said that the com- 
mutator motor at first sight appeared very simple. In con- 
nection with the lecturer's remarks that German manufac- 
turers were more ready to develop than Dritish manufacturers, 


it should be recalled. why they were able to do that. ln 


Germany there were practically only three manufacturing 
companies; prices were fixed, and nothing was sold under 


a fixed minimum, and in that way prices of plant in Germany 


were kept up to a level to enable them to develop at nome 
and take the export markets. Considerable assistance was 
derived by manufacturers from industrial banks, and before 
the English manufacturer could develop similarly, he must 
have corresponding facilities; he considered the time was 
ripe for such a policy to be considered by Great Britain. The 


lecturer had interentially stated that the German was a super- 


engineer. His (Mr. Jenkins's) experience was different. He 
considered the plant turned out by the A.E.G. in no way 
compared with similar plant turned out by English firms. 
Mr. SMITH (Student, Swansea University) was very glad 
to have the opportunity of saying how much studente appre- 
ciated this form of lecture. It was of very special value 1паз- 
MES as Dr. Smith had treated the broad aspect of the 
subject. X 
Dr. S. P. SurrH, in reply, said he would like to remove 
the rather wrong impression he might have given that he was 
"cracking up" German engineers. He did not think any 


firm had done better than the Oerlikon in building the vari- 


able-speed motor, and he believed that was n genuine Swiss 
firm. Where Germans had beaten them was in theory, not in 
practice. If the larger engineering interests would only pay 
more attention to developing and look ahead, the user would 
go on increasing his demand; 1.500 volts had been adopted 
for the electrification of railways in Great Britain. Supposing 
single-phase had been advocated, to which firm would they 
have turned in this country for the single-phase equipment? 
When the Swiss decided to continue with single phase, what 
they said was: '' We are accustomed to single phase, our 
manufacturers are accustomed to it.“ Therefore, they decided 
without hesitation on the single-phase system. Had the re- 
verse been the case, they would have gone out of the country 
for their electrical equipment. Much as he disliked fly wheel 
sets, he had to regard them at the moment as makeshifts, and 
he hoped that opinion would prove true; he hoped the day 
would come when they would manage without flywheel sets. 
Tremendous advance had been made in foreign countries, and 
in Switzerland the valley stations were linked up with the 
hill stations. They should forge ahead with the electrification 
of railways; the present methods, however, were too cumber- 
some. 

The СнакмаАх (Mr. A. J. Newman, Bristol) said that the 
suggestion of having two meetings in Swansea would be con- 
sidered by the committee, but funds did not go so far as they 
once used to. The Western Centre had a fairly ambitious 
programme, and although the area was extensive it was at 
the same time sparse. There were no nuclei outside Bristol, 
Cardiff, and Swansea, but the committee would give every 
consideration to the wishes expressed. 


5 
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Dotch Manufacturing Conditions.—17 he report for 1920 
of the N. V. Hazemeijer, of Hengelo, Holland, states that the 
difficulties of obtaining raw materials arising from the war 
gradually disappeared in 1920, and it was possible to increase 
manufacturing to a level corresponding with requirements. 
At the end of the year the general depression caused a decline 
in the orders coming to hand, although the new year started 
with a good stock of orders on hand. During the first quarter 
of 1921 the value of the deliveries was greater than in the 
equivalent period m 1920, but the amount of new business 
booked showed a diminution. Foreign competition was being 
experienced, and on the other hand customers were only buy- 
ing for immediate requirements. The net profits earned in 
1920 amounted to 129,000 florins, permitting of the payment of 
a dividend at the rate of 11 per cent. on the ordinary shares 
and бё per cent. on the cumulative preference shares. 
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THE UNDERGROUND RAILWAY TRAINING 
„ SCHOOL. . 


UNTIL about 14 months ago new members of the staff of the 


London underground electric railways were trained under 


the tuition of individual instructors, but the system proved 
to be not all that might be desired. A school was, therefore, 
brought into being for the purpose of centralising the engage- 
ment of all new staff for the traftic departments of the various 
railways, and to provide demonstration equipment for the 
training of the staff. 

The school, an opportunity to visit which presented itself 
last week, through the instrumentality of the London Electric 
Railway Co., was opened on February 4th, 1920, and is 
located at the Lambeth (North) station on the Bakerloo Rail- 
way, the accommodation provided comprising office facilities 
for the principal, a lecture room, booking office school, motor 
equipment room, medical officer’s room, und a kinema hall, 
all fully equipped. 

-The accompanying illustrations are two views of the in- 
terior of the motor equipment room wherein is installed a 
complete full-size motor car equipment of the type used on 
the District Railway. Full electrical and air pressures are 
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Fic. 1.—MotTorMen’s CLASS Room, SHOWING 
pc CONTROL BOARD. x 
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available, so that the pupil is able to stand in (гсп: of the 
eontrol board (fig. 1), which represents the inferior of a train 
driver's: cab, and by manipulating the power and brake levers 
he is able to follow the sequence of operation of the circuit 
breaker, control rheostat, contactors (fig. 2), power rheostats, 
motors, &c., as well as that of the air valves and compressor 
ef the Westinghouse brake equipment, which is shown on the 
right-hand side of fig. 2. 

Nith regard to the system of instruction, new men are 
instructed in the duties of booking clerks and porters, which 
are the preliminary grades, and in this portion of the training 
period is included the study of the history and '' geography ” 
of the railways, the avoidance. of accidents, and the absolute 
necessity for courtesy on all occasions. It is of interest to 
note that the kinematograph is found to be a very valuable 
means of teaching the avoidance of accidents, and especially 
of demonstrating the right and wrong ways of doing things. 
Before promotion to the higher grades of gatemen. collec- 
tors and liftmen, guards and signalmen, and motormen, men 
who have previously passed out of the school as proficient in 
the preliminary grades return for further instruction, which 
embraces lectures and the display of kinema films. Classes are 
also held twice a week which are open to all grades of men 
in the service for the improvement of their general know- 
ledge of matters connected with the working of the railways. 
: After having completed their period of training the men 
are examined, and, if found proficient, a certificate is issued. 
This certificate must be obtained before they are allowed to 
take up the duty for which they have been trained. More- 
over, in addition to the theoretical instruction the men are 
sent out on the line for & period of practical training under 
the guidance of a competent instructor. 
^ All employés newly appointed to the service are required 
to undergo a medical examination by the companies’ medical 
ledge of matters connected with the working of the railways. 

During the first year of the school’s existence, t.e., Febru- 
ary, 1920, to February, 1921, 257 new members of the staff 
were engaged, whilst 433 men of various grades passed through 
the school for instruction, and 320 medical examinations were 
made in respect of new staff and promotions to higher grades. 
lt is pleasing to note that the men show no objection to 
attend the school; they are keen to attain the higher grades, 
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especially the grade of motorman, because apart from the 
higher pay which the position carries, drivers do not have 
to come in contact with the travelling public. ee 


— - 
THE INSTITUTE OF PHYSICS. _ 


INAUGURAL MEETING. 


THE inaugural meeting of the recently-formed Institute of 
Physics was held in the Hall of the Institution of Civil En- 
gineers on April 27th. Sir RICHARD GLazEBROOE, K. O. B., 
F.R.S. (president), who occupied the chair, briefly outlined 
the history of the movement for the formation of an institute 
for physicists, and thanked those who had given so much 
time to the institute, which had commenced with every expec- 
fation of success. Sir Richard then dwelt upon the aims and 
objects of the organisation which, briefly, were to bring 
together workers in the field of physics, both as regarda pure 
research and industrial applications, and to raise the intel- 
lectual status of the profession by the grant of diplomas to 
fully-qualified physicists. 

Sir J. J. Тномзом, O.M., F. R. S., then spoke. He said his 
informal remarks would not deserve the title of address — 
the term used by the president. He welcomed the formation 
of the Institute. and said that already 300 members had 
joined, but the total membership would soon reach thousands. 
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Fic. 2.—MOTORMEN’S CLASS ROOM, SHOWING CONTACTORS 


AND BRAKE EQUIPMENT. 


He had always been surprised that chemistry—really a branch 
of physics—should have an institute of its own, while there 
was no Institute of Physics. Referring to the place of physics 
in modern industry, the speaker said that, although he had 
been a student of physics for 50 years, his acquaintance with 
industrial physics had been purely accidental. Fifty years 
ago physical laboratories were few and sparsely pópulated. 
To-day they were many, but crowded. Then, physics was 
an army with many good generals, but very few troops.“ 
At the present time physics offered a means of livelihood to 
every competent man, but the chances of making a fortune 
were very remote. In the early days the study of physics 
was its own reward. Now research had secured a firm posi- 
tion in industry, there were many endowed institutions, and 
several large firms had their own research departments. 
Apart from research there was a pressing need for the skilled 
supervision of the physicist in the processes of production. 
There was a certain widely-used British article which, made 
by hand and by old-fashioned methods, was far superior to 
the German moaei. When * mass production methods 
were employed in its manufacture the quality fell con- 
siderably, and it was rendered inferior to the German article. 
Here was a task for a qualified physicist. The modern demand 
for physicists was far in excess of the supply. The proportion 
of university graduates who took honours in science was 
really small. An extra year spent in research was necessary, 
but in many cases this was beyond the students’ means. 
This extra year brought a man ‘from intellectual“ adole- 
scence to manhood, and gave independence of thought. 
Fortunately grants were now available to aid students in 
research, and although he had had, in the course of his 
duties, much experience of boards for the award of scholar- 
ships and fellowships, he had never met a more sympathetic 
body than the Research Grants Committee. The importance 
of research could not be over-estimated: it was as much a 
function of a university as education. Thanks were due to 
the Government for its aid in this direction, as well as to 
many private individuals. The growth of the science of 
physics in the last 50 years had heen wonderful. He calculated 
that about 400 physical papers had been published in 1878. In 
1990 the number had risen to 2,700—rather а terrifying pro- 
spect for those who wished to keep abreast of the science. 
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While talking about research, Sir Joseph urged his audience 
not to conline it to industry alone, but to foster research for 
research's sake. Many scholarships had been awarded for 
research in a very abstract science, that of pure matheinatics. 
In conclusion, he congratulated the Institute, and hoped that 
it would prove of great assistance to industry and intellectual 
development. А 

Sir WiLLIAM BRAGG, in proposing a vote of thanks to Sir 
J. J. Thomson, which was accorded with enthusiasm, said 
that Sir Joseph himself was an institution in physics, and 
they were thankful to him for his encouragement and advice. 

The chairman then called upon the Rt. Hon. A. J. BALFOUR, 
O.M., F.R.S., who was present to welcome the Institute. 

Mr. BarFouk said that when Sir Richard Glazebrook had 
asked him to be present at that meeting, and when he had 
learned of the formation of an Institute of Physics, he was 
surprised that not until 1920 had such an institution been 
inaugurated. This country was behind no other in the study 
of physical science. As president of the Department of Scien- 
tific and Industrial Research, he knew of the valuable work 
done for the industries of the country by physicists. The 
outside public did not know; they seldom did know about 
those things which concerned them most. He referred to the 
industrial disputes which were oppressing the nation, and 
said that the energy involved should be employed in the 
conquest of nature—in producing inore from natural resources 
—instead of in quarrels over the distribution of the very small 
proceeds of our present knowledge. All his life he had been 
interested in physics, and his miud went back to his Cam- 
bridge days when he came into contact with such men as 
Kelvin, Maxwell, Rayleigh, and J. J. Thomson. These were 
geniuses, and such men could not be produced by any system 
of education. Nevertheless the work of lesser men was of 
great utility, if not to make epoch-making discoveries, to pave 
the way to these. Money could not be expended in a better 
direction than that of scientific research, and it was with 
the greatest reluctance that the Treasury had been compelled 
to restrict grants for this purpose owing to the impoverished 
state of the country. Cambridge University, of which he was 
Chancellor, had led the way in science and urgently required 
pecuniary assistance. He was surprised that the imagination 
of some of our financial magnates had not been fired with the 
thought that any assistance they could give would be of benefit 
to the whole of civilisation; perhaps they desired to see im- 
inediate results. but these were of rare occurrence. The mate- 
rial idea would have to give place to the intellectual view. 
The work of physicists was fraught with interest and advan- 
tage to all, and if only for that reason the inauguration of an 
Institute of Physics must be regarded as a red-letter day. 

Sir RoBERT HADFIELD (treasurer), in proposing a vote of 
thanks to Mr. Balfour, said that his remarks had been of 
great interest, and he hoped that the result would be an 
influx of new members. 


THE USE OF X-RAYS FOR TESTING 
MATERIALS. 


IN his third Cantor lecture at the Royal Society of Arts, on 
March 2156, Major G. W. C. Kaye dealt with the practical 
Application of X-rays to the testing of materials. The lecturer 
said that the great merit of this method was that it 
enabled a much clearer idea of the properties of materials 
to be obtained without damaging the specimen in any way. 
Furthermore, it provided in some cases the only means of 
detecting concealed defects in the material without sacrificing 
any part of the structure, and also of ascertaining the accu- 
racy of assembly of component parts of structures. The 
present practical application of X-rays to the investigation 
of materials had reached a point where it was possible to 
examine lead to a thickness of 4 or 5 mm., tin to the extent 
of 12 nun., carbon steel or iron to the extent of 7.5 cm.. 
aluminium and its alloys from 12 to 15 em., and wood 
from 20 to 40 cm. It was diflicult. however, to lay down 
figures of penetration into materials precisely, because pro- 
gress was so rapid that they might be doubled next week. 
The limiting factors were the length of exposure and voltage, 
and it was possible now, for example, to get a photograph 
through an inch of steel in rather less than a minute, using 
130,000 volts with a few milliamperes through the Coolidge 
tube. Within the thicknesses he had mentioned it was pos- 
sible, with considerable accuracy, to hunt out anvthing of a 
foreign nature in the material being investigated, and even 
to detect the finest tool marks and thin mould marks. 
Different densities in the materials displayed different den- 
sities in the radiographs. For example, a rivet would show 
darker than the material in which it was placed, whilst 
carbon. nickel, and tungsten steels differed very little in 
transparency. 

One promising outlet for the X-ray method of testing was 
in connection with welding. Electric and oxv-acetylene weld. 
ing had come into great prominence during the war, and an 
indifferent welder could turn out large numbers of welds 
which appeared to be first class, but which in practice had 
proved to be quite unreliable. There was no adequate 
mechanical test for a weld. and in any case, such a test. 
whether mechanical or microscopical, destroyed the weld, good 


or bad. When an X-ray photograph was taken of a weld, the 
presence of a shallow line indicated that the two parts were 
not truly joined together throughout the whole of the depth. 
Blisters and blowholes showed up as light spots, and were 
the sign in many cases of overheating. '[he examination by 
X-ray photography of welds up to 1 in. in thickness was now 
quick, easy, and certuin, and with modern equipment lengths 
up to 2 ft. or more could be investigated at once, the exposures 
taking a fraction of a second. The amount of detail revealed 
in the photographs was extraordinarily good, and compared 
favourably with photo-metallography, which only tested a 
tiny bit of the weld and involved its destruction. Ihe lecturer 
thought the X-ray method for testing welds had not made 
the progress it deserved, perhaps because it was a somewhat 
severe critic of present-day welding. Again, X-ray investiga- 
tion promised to be exceedingly useful for the detection of 
hidden cracks, which were the great bugbear of metalturgists. 
Such cracks were often the sequel to pipes or blowholes in 
the original ingot. In the case of alloys the uneven dis- 
tribution of the component parts resulted in a streaky or 
patchy negative. Also X-ray examination often would diag- 
nose defective soldering or brazing, the substitution of one 
metal for another, hidden corrosion in gas cylinders, ferro- 
concrete and the armourihg of cables, and so on. X-ray 
examination also proved very elfective during the war with 
regard to explosives, particularly in relation to enemy ammu- 
nition, the exact composition of which we did not know. 
Most of this work was carried out by the Research Depart- 
ment at the Royal Arsenal, Woolwich. 

In the case of timber, different varieties absorbed X-rays 
to different degrees. X-rays were turned to good account in 
this connection during the war in the examination of timber 
for aircraft at a time when the submarine was endangering 
the country's supplies of high-grade timber, such as spruce 
and Oregon pine. The result of this was that designs were 
got out for building up aeroplane parts from smaller timber. 
In using smaller timber for struts and spars much of the 
workmanship was completely hidden from view, and it was 
impossible to ascertain the quality of it except by X-rays. 
Wood was very transparent to X-rays, and thicknesses up 
to 18 in. could be dealt with very rapidly. Another applica- 
tion of the rays was in examining the behaviour of the built-up 
structure while it was being tested, and it was possible to 
observe which parts collapsed first in the hidden structure 
as the material was put under test. Radiographs taken of 
built-up structures in this way threw an astonishing light 
on the behaviour of built-up aeroplane parts. 

Other industrial applications of X-ravs were in the manu- 
facture of carbon and graphite brushes for electrical machinery. 
insulators, &c. Again, one of the gravest troubles encountered 
in the manufacture of optical glass was the destructive action 
on the molten glass of the fire-clay pot, and it was found 
that this was due to the presence of iron and other impurities 
in the clay of which the pots were made. It was possible 
by X-ray records to sort out the good pots from the bad ones. 
and so save considerable expense in spoiled glass. Another 
use to which radiography was put during the war was the 
examination of the electrically-heated clothing of airmen in 
order to ascertain where the wiring had failed. whilst the 
examination of the distributors of magnetos. in order to avoid 
taking the apparatus to pieces, was vet another application. 

The ideal aimed at in X-ray photography was to make it 
as easy and automatic as taking an ordinary photograph. 
The present limitations of the process in metallography were 
prescribed. largely by technique and equipment, and great 
improvements would have to be made if it were to become 
a commercial process In heavy engineering. Adequate means 
would have to be found to reduce the length of exposure. and 
attention would also have to be paid to the production of 
heavier. X-ray tubes and higher voltages, or more sensitive 
screens and plates. All experience tended towards demanding 
higher voltages. The Coolidge tube worked at 180,000 volts. 
preferably less, but the voltage could be increased to 300,000 
by lengthening the arms and immersing the whole tube in 
oil. If there were a demand for it, no doubt the electrical 
engineer would overcome the difficulties of supplying 500,000 
or more volts, as transformers had been made for such a 
voltage. А single-phase transformer, however. for 1,000,000 
volts would have dimensions of 13 ft. by 9 ft. by 10 ft. high. 
the terminals would be 28 ft. high, the weight 20 tons, and 
the cost £10.000. Heavier currents would demand more 
elaborate cooling devices, and probably glass tubes would 
have to go. Silica tubes might be the alternative, or even 
metal tubes might be resorted to. Such tubes would probably 
be radically different in design, and attempts would have to 
be made to improve the deplorable inefficiency of the whole 
apparatus. Again, great improvements in fluorescent and 
photographic plates were called for. No sereen was available 
which would permit the examination of more than a quarter 
of an inch of steel: photography had to be resorted to, and 
the time taken micht be prohibitive. at anv rate for routine 
mass inspection. The photographic plate only registered about 
l per cent. of the X-rays passing through it, and progress 
had been in the direction of thickening the emulsion or loading 
it with more silver. Any X-ray plate was far more sensitive 
to visible light than it was to X-rays. but it should be 
possible by suitable improvements in fluorescent screens to 
leasen the exposure considerably. There were several develop- 
ments in that direction already. 
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In conclusion, Major Kaye said the subject of industrial 
radiology was young, and although progress had been rapid, 
care must be taken not to claim too much for it. From such 
experience as there had been, it could be said that the method 
had settled down to be а valuable laboratory tool to supple- 
ment other methods of testing materials, and the existence 
of the method had not been without a stimulating effect upon 
the standard of workmanship in various directions. He, 
therefore, asked his audience for its moral and material sup- 
port for the scheme of an Institute of Radiology in London. 
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BAILEY v. LUMBY. 


AT Dewsbury County Court, on April 27th, His Honour 
Judge Bairstow, K.C., gave judgment in a case in which 
John William Bailey, haulage contractor, Staincliffe, claimed 
an account of alleged partnership dealings with Charles 
Walton Lumby, electrical engineer, of Firth Place, Shipley, 
and the winding-up and dissolution of the alleged partnership. 
Plaintiff alleged that the parties entered partnership in August, 
1920, each undertaking to put in £600 within three months, 
the business to be known as the Staincliffe Engineering Co. 
They were to share the profits equally, and Mr. Lumby was 
to receive also £5 per week for working at the garage. The 
defendant denied that there was a partnership or that any 
agreement had been drawn up and signed. His Honour gave 
judgment for the defendant, holding that there was no written 
agreement, and that if an agreement had been proved he 
would have concluded that there was no partnership to dis- 
solve, because there had been no carrving on of business. 
He gave the defendant costs also. 


THE NASH FISH HypDropHone. 
(Continued from page 512.) 


Tve Royal Commission on Awards to Inventors, sitting at 
Martlett House, Bow Street, London, on Monday, resumed 
the hearing of a claim which was made on behalf of Mr. 
G. H. Nash, C.B.E., chief engineer of the Western Electric 
Co., Ltd., and Messrs. E. R. G. Penny, R. A. Mack, and 
B. B. Grace, three other employés of the company. It was 
a claim for the hydrophone known as the Nash Fish," which 
it was submitted, practically destroyed the danger of the 
German submarines during the war. | 

Mr. Temple Franks presided in the absence owing to illness 
of Mr. Justice Sargant. 

Mr. Hunter Gray, K.C., said the claimants’ work was 
purely spontaneous and at the company's own expense. He 
was informed by Mr. Nash that he had spent over £3,000 of his 
own money, and from the time he started until 1919 he never 
received a penny either by way of award or wages. 

The CHarnMAN : What do you say they expected to get out 
of this voluntary work? Were they expecting an arrangement 
by which they were to be remunerated, or to get work for 
the company? 

Mr. Gray said he believed the work was done for patriotic 
reasons primarily. So far as he knew, no claim had been 
made except to this Commission. The claimants were all 
British-born subjects. 

At the request of the CRAIRMAN, Mr. Gray proceeded to refer 
to the main features of the invention, and said he was going 
io submit that the service which had been given by these 
claimants was probably the biggest service that had come 
before the Commission. Considering that something like a 
million tons of shipping was lost per month, not to speak of 
the number of lives that were lost, he submitted that this 
was a very special case, and that nothing less than £100,000 
should be considered, having regard to all the circumstances 
of the claimants’ work, the enormous use that had been made 
of it, and the valuable results which had been obtained by 
this invention. The Western Electric Co. would not have any 
of the award, nor did it ask for any. | 

The CHAIRMAN : It is a claim for past services. not for the 
use that may be made by the Government of the invention 
in the future? 

Sir ARTHUR CoLerax: We will accept an award for future 
user, but we do not contemplate that there will be any. 

The ChAIRMAN: It ought to be made clear whether any 
award given is a complete indemnity. 

Mr. Gray: On behalf of the claimants I accept that. 

The CHAIRMAN: I understand that there was no arrangement 
between the claimants and the Admiralty with regard to 
remuneration, but the company were to construct the appara- 
tus. Did the company pay the claimants any commission? 

Mr. Gray: No, not at all; the claimants had their salary 
as officials of the company, and had nothing from the orders 
executed by the company. | 

Sir ARTHUR СоцЕкАх: The Western Electric Со. got a 
monopoly of the supply of these equipments. 

Tt was mentioned that there were orders for 400 or 500 sets. 

Мг. G. H. Nas, one of the claimants, was called to give 


evidence, and explained in detail what his invention was and 
the use which was made of it by the Admiralty. 

Cross-examined, witness said he knew that the Admiralty 
had made official reports on the sinking of German submarines, 
and it did not surprise him that these reports did not give 
one single instance of a submarine being sunk by the use 
of the Nash Fish." It might be that there were a number 
of sinkings which were credited to some other device. This 
invention had nothing to do with his work as chief engineer 
of the Western Electric Co.; he carried out his studies in 
connection with it in the evenings and during week-ends. It 
was not true that he was indebted to anyone connected with 
the Admiralty for any success that he might have obtained 
by the invention. 

The CHAIRMAN: The-case for the Admiralty is as to the 
amount of the award? | 

Sir ARTHUR COLEFAX said that was so. He was not question- 
ing that Mr. Nash was both industrious and ingenious. But 
the result of his invention did not, in the view of the Admir- 
alty, prove itself of greater advantage than other means they 
had of detecting submarines. This invention was not re- 
sponsible in any case for submarines being sunk. and that 
was the Admiralty's official view. No doubt the submarines 
were hunted by the help of the Nash Fish,” and there were 
other inventions which were equally good. Further, they 
contended that although Mr. Nash might have developed 
these matters separately, they also had in the Admiralty got 
all that he had got, otherwise than through him. They had 
been developing the matter before he commenced. 

The CHAIRMAN said that whatever the Admiralty had in 
their workshops, they did allow this particular means of pro- 
tection from submarines to be developed, and they did not 
follow out their own ideas which they commenced. 

Sir ARTHUR CoLEFAX admitted that there were one or more 
developments of this Nash Fish ’’ which they put into use. 
He was told that out of some 3,000 vessels fitted with detecting 
means not more than 200 were fitted with anything that was 
traceable to Mr. Nash. The Admiralty had others working 
along these very lines, and they thought the other devices 
were quite independently developed and brought to a state 
of perfection equal to anything that Mr. Nash did, and the 
Admiralty had paid a substantial sum in respect of these 
inventions. He agreed that Mr. Nash and the other three 
claimants were the first to produce а hydrophone which was 
capable of being towed at speed and giving some directional 
indication of a submarine if the latter was making sufficient 
speed or sufficient noise. But his case was that by the time 
Mr. Nash's hydrophone was put into use the German sub- 
marines had learned to go slow when they were being hunted, 
and also to become much less noisy. Не was prepared to 
admit that although there were no cases of a submarine being 
sunk by the use of this appliance it was of service in harassing 
the submarine. At the same time there were equally effective 
means for doing this. The Admiralty had, some time ago, 
considered what should be done with such of those appliances 
as they had, and they had decided that there should be no 
renewals. 

Mr. Hunter Gray said he could claim that whatever part 
of the Admiralty's appliance was old the claimants added 
parts which made it & success, and those parts had not existed 
before. All the information which Mr. Nash got he learned 
for himself. and he did not get any of it from the Admiralty. 

The (“ then adjourned. 


THE Bastian ELECTRIC Co., LTD. 


THE peution of W. Е. N. May and Another for an order for 
the compulsory winding-up of this company was before Mr. 
Justice P. O. Lawrence in the Companies Winding-up Court 
on Tuesday. 

Mr. DiauToN Porrock, for the petitioners, said they were 
judgment creditors, and the petition was opposed by the com- 
pany. the allegation being that the petitioners were really 
acting as agents for a company called May & Padmore, Ltd. 
He submitted that the whole of the opposition was irrelevant. 

Mr. Scnwasr, K. C., for the respondent company, said their 
case was that the petitioning creditors were the representa- 
tives of a company with which the respondents were in litiga- 
tion, and in respect of which the respondent company had a 
much larger claim than the petitioning creditors. He asked 
that the company should not be wound up while litigation 
was procecding, and said that every other creditor was opposed 
to the petition. | 

He read ап affidavit by Mr. Charles Bastian, who denied 
that the company was insolvent. He related how an agree- 
ment was made with Messrs. May & Padmore, Ltd., to manu- 
facture certain patented articles for the company, and how 
under this agreement three of the directors of May & Pad- 
more, Ltd.. joined the board of the Bastian Electric Co., Ltd. 
It was also provided that May & Padmore, Ltd., should be 
responsible for the financial side of the Bastian company's 
business. In March, 1990, disputes arose, as the result of 
which the Bastian company was unable to carry on business, 
and a receiver was appointed. Since then, however, the finan- 
cial position of the company had improved, and it had secured 
an important Admiralty contract for the supply of electric 
heating apparatus parts. 
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An affidavit by the petitioners was read by Mr. Pollock. 
They said there was a perfectly good defence in the litigation 
on the agreement. ‘They denied that May & Padmore, Ltd., 
guaranteed to supply credit to the Bastian Co., and they 
were not seeking to crush the latter company out of existence 
во as to be in a position to manufacture electric heating 
apparatus. 

Mr. PolLock said the wiuding-up petition was presented in 
March last, and the writ in the action was dated Apri! 13th. 
The relief claimed was a declaration that the agreement was 
valid and subsisting, damages for alleged breach of the agree- 
ment, and an injunction restraining the defendants trom 
advertising or inserting certain notices in the electrical and 
other trade papers. 

His LonpsnuiP said there must be a meeting of the creditors 
of the company to decide whether there should be a winding- 
up and whether that winding-up should be compulsory or 
voluntary. The company was to furnish to the Official 
Receiver a complete list of the names and addresses of the 
creditors and the amounts of their claims. The Ofticial 
Receiver would preside, and he would report the result of the 
meeting to him (the judge). The petition would be adjourned 
to await the result of this meeting. 


— ————— — 


Dore v. HACKNEY BOROUGH COUNCIL: JUDGMENT. 


JUDGMENT was delivered in the case of Dore v. Hackney 
Borough Council at the North London Police Court by Mr. 
Forbes Lankester, K. C., on Tuesday. The circumstances have 
been reported briefly already. The Council was summoned 
for making default in supplying electric power to the house of 
the plaintiff as required under the Hackney 1593 Electric 
Lighting Order. ‘The borough electrical engineer was satisfied 
that the work had been properly done, and the committee 
was anxious to give the supply, but acting on the orders of 
the Electrical Trades Union the Council's employés refused 
to connect because the work was not done by Trade Union 
labour but by a man who was his own master, 

The magistrate, in giving judgment, said (as reported in 
the Daily Telegraph) that the Council had either to yield to 
the threat of thé trade union or run the risk of dislocating 
the business of the borough depending on electric light and 
power. It chose the first-named alternative. It was not for 
him to approve or disapprove that decision. llis only duty 
was to say whether in the circumstances he was of opinion 
that the default was caused by inevitable accident or force 
majeure. He held that the default was not due to inevitable 
accident, and it remained for him to consider what was the 
meaning to be placed on the expression force majeure. It was 
first used in the model electric lighting orders approved by the 
Board of Trade, and imported from the orders into the Electric 
Lighting Clauses Act of 1699. He could find no decision as to 
the meaning of the expression in these orders, or where the 
words were used in any statute; but there were several 
decisions as to its effect in commercial contracts. So far as he 
could find it had been held to apply only to physical or ma- 
terial constraint outside the control of the contractor. It had 
been held to apply to strikes actually proceeding, to war, to 
breakdown of machinery, but never to fear, however reason- 
able, of the consequences of threatened action. It was to be 
observed that the threat, 1Ї acted upon generally (und he was 
told that this trade union controlled the action of electrical 
workers throughout the kingdom), would deprive all men in 
the position of Mr. Cant of an honourable and legitimate liveli- 
hood, whilst it avowedly amounted to a claim on the part of 
the union to dictate to all their fellow-subjects the class of 
persons they should employ to do private electrical work on 
private premises. Some might regard such a threat as high- 
handed and insufferable tyranny on the part of the union. It 
was not for him to say; he was only required by the statute 
to say whether he was of opinion that a threat of this kind 
amounted to force majeure within the meaning of the proviso 
in the order. In view of the decided cases he was of opinion 
that the Council's default was not due to force majeure, and 
that the default could not be excused. He therefore fined the 
Council 58. per day for nine days (£2 ба.) and ordered it 
to pay 20 guineas costs. The case was of very wide applica- 
tion, and he should assist any appeal to the High Court, as 
he thought that if the meaning of the expression force majeure 
was to be extended it should be done by the High Court, and 
not a Court of summary jurisdiction. 


NEW PATENTS APPLIED FOR, 1921. 


(NOT YET PUBLISHED.) 


Gompiled expressly for this journal by Messrs. StrrON-JOwzs, O'Dea AND 
SrarHENS, Chartered Patent Agents, 285, High Holborn, London, W.C. 1. 


11,152. *' Electric switches." Butlers, Ltd., and A. Reeves. April 18th. 
11.167. “ Apparatus for recording telephone calls." H. Rawson. April 18th. 
11.182. *'' Combined electric safety devices and insulators.” I. Valen. April 
kth. (Norway, April 16th, 1920.) 
11.192 * Fusible safety cut-out for electric motors.” B. Platschick. April 


11.206. “ Apparatus for obviating over-regulation in automatic regulating 
devices "Siemens Schuckertwerke. April T&th. (Germany, April W7th, 1920) 
11,235. “ Eletric lamps to be carried on the person." d. Oldham and 
J. Ot iham. April 18th. 

11,2236. '' Galvanic batteries." С, Oldham and J. Oldham. April 18th. 


11.237. Electric cut-outs and resistances.” G. Oldham and J. Oldham, 
April 151. | ОУ 

11.238. Electric switches." G. J. Sutton. April 18th. . 

11.273. Electric transformer regulating switches.“ E. Thomas. April 
19th. 

11.274. Telegraph keyboard perforators." А. C. Booth and A. S. Wilmot, 
April 19th. 

11.286. Oscillating brush gear for electrical machines," F. S. Thwaites, 
April Ith. 

11,289. Tungsten are Бир.” Patent-Treuhand Ges. fur Electrische Gluh. 
lampen. April 19th. (Germany, April 28th, 1920.) 

11.299. Automatically controlled electrical. generating plants.“ A. W. 
Sclater. April 19th. 

11,301. *' Electric contact plugs." H. Durheim. April 19th. (Switzerland, 
April 19th, 1920.) 

11,312. *' l'elephone repeaters.'" Western Electric Co., Ltd. (Western Elec. 
tric Co., Inc.). April 19th. 

11.323. Electrically actuated mechanism for producing sliding or rotary 
inmotion.” Е. N. Bray. April 19th. 

11.326. Electric switches." Compression Starter & Switchgear Co., I. id., 
and R. Lomax. April 19th. 

11,349. '' System of pole-changing for polyphase induction motors." O. T. 
Blathy. April 19th. (Hungary, April 19th, 1920. 

11,356. “ Electric switch." L. Horvath and G, von Martiny. April 19th, 
(Hungary, May 8th, 1920.) 

11,363. Apparatus for converting heat into electrical energy." F. k. 
Beeton. April 19th. 

11.375. Electric battery." K. Warnon, April 20th. 

11,388. Telephone steri!iser." J. A. V. Frew, S. Graham, and T. В. 
Macmilian, April. 20th. Es 

11,392. *'*Anti-vibration devices for incandescent electric lamps, &c.“ J. R. 
‘Thompson. April 20th. 

11,396. '' Dynamo-electric machines." P. Forster. April 20th. E 

11,398. '' Electric switch." С. W. Humphry. April 20th. 

11,402/3. “ Means for improving current-catrying capacity ol three-phase 
alternating current cable systems.” A. M. Taylor. April 20th. 

11.412. Recording, reception, and reproduction of sounds." O. Bothe. 
April 20th. (Germany, April 20th, 1920.) | 

11,427. '' Hand sets," Western Electric Co., Ltd, April 20th. - 

11.433. Electric horns for motor cars, &с.”” H. J. Sims. April 20th. 

11.446. Control of electrically operated fluid compressors.” Westinghouse, 
Brake & Saxby Signal Co., Ltd. Apri! 20th. (United States, August 3lst, 
120.) 

11.457. Electric. device for treating air." E. R. Case. April 20th. 

11.400. Electric geysers." A. F. B. Andrew. April 20th. 

11.173. Electric fire, burglar, &¢., alarms." Bayerische Vereinsbank. 
April 20th. (Germany, April 20th, 1920.) 

11.475. Art of increasing efficiency of electro magnetic radiation.” W. E. 
Hitch. April 2lst. 

11,501. '' Perpetual motion or magnetically propclled power generator." 
A. E. W. Maseyk. April 21st. - -- — — 

11,511. *' Containers for electric batteries, &c." S. W. Cox. April 21st. 

11.516. Automatic cut-out or switch for electrically-heated apparatus.“ 
H. Jaggi-Zumbuhl. April 215. : 

11,517. Containers for electric batteries, &с.'° New Eccles Rubber Works, 
Ltd. April 2151. 


PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be takea. 


A919, 


21.542. и or call apparatus for restaurant tables and the like." 
А. M. Bree. September 2nd, 1919. (161,204.) 

26.990. Electrical ignition means for internal combustion engines." E. C. 
White and G. Davenport & Co., Ltd. November 3rd, 1919. (161,908.) 

27.123. Glow or incandescent electric lamps." G. Malatesta. November 
4th, 1919. (161,211.) 

27.150. Methods and means for covering metal cores in the manufacture 
of electrodes." W. H. Boorne and W. Darge. Novermber 4th, 1919. (101,212.) 

30,119. *'' Induction motors.“ Colner Elektromotorfabrik, J. Bruncken. 
September 25th, 1918. (Addition to 136,156.) (140, 745.) 

32,495. “Telephone receivers, transmitters, and other electric or magnetic 
acoustic or vibratory apparatus." S. Hockly. December 29th, 1919. (101,241.) 

32.783. Electric generators and motors.“ R. Ranklin and Van Randen and 
Co., Ltd. December 3lst, 1919. (161,245) 

32,880. ''Apparatus for waving or curling the hair.“ Quain Electric 
Co., Ltd., and J. R. Spink. December 31st, 1919.  (161,249.) 


1920. Pus 

64. “ Electric battery." P. Odion and A. Cayrol. April 25th, 1914. 
(137.324.) И 

66. '' Process for the manufacture of an electric insulating xiaterisl.“ 
E. F. A. Bultemann. January 29th, 1918. (137,326) 

151. Signalling systems applicable to wireless receiving systems and other 
purposes." British Thomson-Houston Co., Ltd. (General Electric Co.). Janu- 
агу 2nd, 1920. (161,256.) 

226. " Electric and like kettles.” R. W. Coan. January 3rd, 1920. 
(161,263.) 

254. Electric osciilation ares.“ Radio Communication Co., ktd., and B. 
Binvon. January 3rd, 1920.  (161,266.) j 

431. Telephone transmitters.” V. F. Feeny (Magnavor Co). January 
Gth, 1920. (761.277.) 

520. „ Dial switches as used in automatic telephone or like systems.“ Auto- 
matic Telephone Manufacturing Co., Ltd., S. R. Smith, and J. Savin (partly 
communicated by Automatic Electric Co.). January 7th, 1920. (161.283. 

697. “ Generation of electricity by means of the rise and fall of tides." 
K. I. Ward, October Rth, 1920, — (161,293.) | 

729. Mine signalling or like systems in which the mala signals nre given 
by a number of impulses transmitted in succession," Automatic ‘Telephone 
Manufacturing Co., Ltd., and C. Remington. January 9th, 1920. (161,297.) 

1.314. ‘Electric motor driving arrangements.” Siemens Bros. Dynamo 
Works, Ltd., and J. F. Crowley. January 15th, 1920. (161,313) ` 

1-830, “Sparking plugs." R. F. Hall. January 20th, 1920. (161,327.) 

2.427. “ Suspending means for electric light fittings." F. I. Green. Janu- 
ary 26th, 1920. (161,353) | 

5,807. Electrical accumulators.” Saunders Electrical Co., Ltd., and C. 
Saunders. February 26th, 1920. (161.404.) 

8,519. „ Sparking plugs.” J. E. Barrows. March 23rd, 1920. (161.429) 

11.278. „ Radio navigational systems. G. P. Grenfell, J. Erskine-Murray, 
J. Robinson, and H. L. Crowther. April 23rd, 1920. (161,448.) 

11.313. © Electro-magnetic wave receiving systems.“ J. Robinson and Н. L. 
Crowther. April 23rd, 1920. (161.449.) 

18.2.5. Continuous current Gyroscope motor." F. Krupp Akt.-Ges. 
кы 1915. (146,302) 

4,176. '' Transmission dynamometers.“ F. .-Ges. uly fth, 
1220. (147,137) y F. Krupp Akt.-Ges July 
dar “Electric current interrupters." Firm of C. Zeiss. May 28th, 1918. 

19.814. “Electric transformers or self-inductlon coils.” Soc. Francaise 
Radio. Llectrique. May 20th, 1915. (147.801) 

23,979. “Electric distribution or fuse boards and the like." Н. B. 
Prentice. August 17th, 1920. (161.497 .) 
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THE ECONOMIC POSITION OF THE 
ENGINEERING INDUSTRY. 


‘We summarise in this issue part of a very remarkable 
pamphlet published by the Engineering and the National 


Employers’ Federations, the object of which is ‘‘ To 
present a comprehensive and reasoned statement of the 
case, and thereby secure the co-operation of work people 
in bringing about the changes necessary to overcome 
the difficulty of the present position." 

The pamphlet is unsigned; but those responsible for 
its production have our heartiest congratulations upon 
a sound and brilliant piece of work. 

Being the work of engineers it was sure to be prac- 
tical, concise, and readable, and above all, reasonable. 
The penalties of miscalculations and 1nis-statements fall 
automatically and promptly upon men engaged in 
design and construction, and this may be one of the 
reasons why their work is, generally speaking, reliable. 
If they design and make any member of a structure or 
machine too weak for its work, it breaks, and the con- 
sequences must at once be faced. Another reason is that 
having had a scientific education, they have imbibed 
from early youth a love of truth as the only possible 
basis for science and practice. The loopholes, evasions, 
postponements, pitfalls, and dialectic victories of the 
politician and the lawyer are not for them. 

The pamphlet is non-political, and so convincing in 
its statements and conclusions that it is almost non- 
controversial, It sets forth the facts as to the depre- 
ciated exchanges in a very complete and able manner; 
and it enumerates all the coincident events which have 
brought about the present state of things, the Great 
War being, of course, the fundamental cause. 

We may remark in passing, however, that our posi- 
tion is not due only to the war and its effects, as is shown 
by the fact that one of our most formidable competitors 
in the iron and steel trade is our own wonderful little 
ally, Belgium, whose coal pits were producing more 
than their pre-war output soon after the armistice, 
and which 15 now exporting steel rails and sections at 
prices far below our costs of production. 

The document makes no criticism of the clumsy efforts 
of our Government, first, to keep up prices (and con- 
sequently wages) iu order to collect (and squander) more 
revenue; and afterwards to bring down prices and 
costs by a sudden deflation of credit which has proved 
equally disastrous. As stated above, it is a non-political 
pamphlet, and, therefore, does not touch upon the share 
horne directly by the politicians in bringing about the 
present ruin. It shows how the depreciated exchanges 
have prevented the foreigner who desires goods from 
buying them; and also how the home consumer ceased 
to buy, partly because he could not afford the high prices 
and partly because, as soon as the slump began, he 
waited for the prices to touch bottom. 

It points out the disastrous cumulative effect of the 
moulders’ strike, followed by the present coal strike. 
coming as they did at times when every nerve should 
have been strained to meet the commercial crisis. 

We are glad to see that after nearly six weeks? 
complete stoppage there is at last a move to appoint an 
arbitrator or mediator between the miners and the coal 
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owners, and that our suggestion of Sir Arthur Duckham 
as the best man available for the job has been taken up 
and strongly advocated. 

He should have been appointed before the strike began 
and before all this terrible waste of the national re- 
Sources took place. We confess that we do not belong 
to the ''fight to a finish " school. All these disputes 
could or should be settled by negotiation or arbitration 
taking place without a stoppage. The principle of 
peaceful settlement once fairly tried, instead or in- 
dustrial war, would save so much in cash alone, as to 
make real progress in the standard of living possible 
once more. The people that say: ‘‘ Let us make an 
end of it—tight it out," generally end in making only 
а bad beginning of more trouble. 

The question of capital and credit for industry is 
dealt with in the document, and it i8 shown how the 
manufacturers’? depleted capital has become frozen 
up " in unsaleable stock, while the banks, duly restrict- 
ing credit as instructed, refuse the money necessary to 
carry on. 

On the question of taxation, the pamphlet, in its 
studied avoidance of politics, is almost too restrained ; 
though the share of taxation in adding to the intolerable 
burden upon industry is clearly stated. 

The appalling increase in costs of production of fuel, 
raw material, and finished machinery is set forth quite 
clearly and temperately, and without imputing blame, 
but it is shown beyond dispute that unless those costs 
can be brought down to a level enabling us to compete 
with manufacturers in other countries, we cannot hope 
tu sell our goods or to obtain employment. 

The cost of living, as the foundation of the real value 
of wages, is also dealt with, and finally sound conclu- 
sions are reached. Then follows an appendix giving 
details of specific recent instances in which trade that 
we might have had at competitive prices has gone else- 
where, for the one and only reason that our costs of pro- 
duction were too high to enable us to get the orders, even 
though in several instances manufacturers were willing 
to work without any profit at all. It is an appendix 
Which almost makes for despair, though there is no 
spirit of despair discernible in the authors of this work. 

They have, very rightly, avoided politics and indus- 
trial controversy. But we feel bound to point out in- 
dications on these topics which we think spring from 
their pages, though they are not expressed by them. 

This country is industrially in a very serious situa- 
tion. We depend to such an extent upon our foreign 
trade that unless means can be found to enable us once 
more to compete in the world’s markets we shall lose 
them, perhaps for ever. We owe nearly eight thousand 
million sterling on which we are paying a high rate 
of interest, and about one thousand millions of this huge 
burden is due to our friends abroad. 

Our profits are disappearing, and costs of production 
on many articles are nearly double those of our com- 
petitors. 

In these circumstances we cannot afford to allow our 
financial and fiscal affairs to be muddled. We cannot 
afford a vast army of unproductive officials, nor any 
unnecessary ministers. We cannot afford any kind of 
incompetence in high places. We cannot afford 
four hundred millions a vear for drink. We cannot 
afford to find a revenue of over a thousand millions of 
which only about one-fifth is for extinction of debt. We 
cannot afford to borrow capital for industry at 10 per 
cent, 

We cannot afford to neglect our water power, or our 
canals, or to postpone the development of electrical 
power distribution on an adequate scale. We cannot 
afford money for unremunerative expenditure, while 
remunerative undertakings are starved. And to come 
back to the subject matter of industrial relations, we 
cannot afford strikes. They are as costly as little wars, 
and nearly as harmful in other ways. 

We cannot afford to ** slack '' in our working hours, 
or to neglect or refuse to use апу machinery designed 
to inerease our productivity. We cannot afford to starve 


science and invention. We cannot afford to keep a nil. 
lion ex-service men idle because we won't admit them 
into industry. An aristocracy of skilled workmen in a 
protected compound is a thing we cannot afford. 


Last week we recorded, and with no 
small feelings of satisfaction, that the 
national executives of the National 
Federated Electrical Association and 
the Electrical Trades Union had jointly cone to an 
agreement that they would recominend their members 
to adopt wage reduction proposals of 10 per cent, iu 
two instalments, namely, 5 per cent. in May and 5 per 
cent..in July. But if we or anybody else imagined that 
the Dove of Peace which had been hovering within the 
precincts of the Ark of the electrical contracting industry 
intended to settle there, such rash imagination was 
corrected very soon thereafter, when it was discovered 
that the said Dove had kept to its wings. Unfor— 
tunately leaders seem to have little influence with those 
on whose behalf they act, and so it came to pass that 
on Tuesday a strike of electrical contracting employés 
was in full swing following the decision, as one Press 
report has it, ''that members (of the E.T.U.) must 
cease work at once against any reduction of wages.” 
Elsewhere it is stated that the men's representatives 
agreed to submit the 10 per cent. proposal to the rank 
and file “© without recommendation for acceptance or 
rejection." It is said that a national ballot of the 
whole of the members of the union resulted in favour of 
a strike, but only a part of the members have downed 
tools, and these are in the employ of electrical contract- 
ing and shipbuilding firms. Another Press report says 
*^ about half the employés have struck work, the others 
accepting the reduction." As we are not yet familiar 
with the whole of the circumstances which brought about 
the cessation of work we are unaware of the grounds оп 
which electrical wiremen and contracting employés claim 
a continuance of all the advances of recent vears now 
that the cost of living is falling. The electrical con- 
tracting industry, at home, like the electrical manufac- 
turing industry both for home and export trade, is in 
urgent need of decreased costs of production. Work is 
being held up in the expectation that its cost will fall. 
Will those who depend upon the industry for their liveli- 
liood be so unwise as to prevent its revival at so unpro- 
pitious а time? With reasonable prices and stability 
the slackness at present prevailing in the trade could 
give place to great activity. If the strike action has 
been taken against the advice of the Union Executive, 
it is deplorable from every standpoint, and cannot be 
expected to succeed ; indeed it was reported on Tuesday 
night that in some instances the men had already 
returned to work. "There seem to be powerful elements 
at work in the Electrical Trades Union which are never 
happy unless they are menacing the interests of their 
trade. Is this the ‘‘ control ” of the industry that has 
so long been their avowed doctrine? 


Electrical 
Wages Dispute. 


WE noted with much concern that the 


Whitley Hammersmith Borough Council had 
Councils. decided to sever its connection with the 


| various Joint Industrial Councils 

formed under the Whitley scheme, and to return to 
direct negotiation with its own employés on matters 
relating to wages, &c. The secretary of the E.P.E.A. 
has addressed a letter to the Council, in which he very 
ablv sets forth the objections to this policy, and the 
disastrous results that may ensue from its adoption 
generallv, the gist of which letter appears elsewhere in 
this issue. | 
We have pinned our faith to the Whitley Council 
system as by far the most promising means of avoiding 
not only strikes, but even disputes, between employers 
and emploved, by restoring in a measure that close and 
intimate relationship which used to exist in the old days 
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between them, and enabling them to discuss their respec- 
tive needs and aims face to face. That the work done 
by these Councils even in their present undeveloped con- 
dition has been of immense value to the industries con- 
cerned is beyond question ; as Mr. Jones points out, and 
аз we have shown from time to time when dealing with 
this subject, questions of wages and living conditions, 
‘though necessarily the first to be attacked, by no means 
form the be-all and end-all of the Councils’ existence— 
they have many other important functions to serve. By 
seceding from the system, the Hammersmith Borough 
Council has dealt a blow at it which is directed in 
reality against the common welfare, and we earnestly 
hope that so mischievous a policy will be quickly aban- 
doned. Autonomy is a precious thing within reasonable 
limits; but carried to the limit by the individual it is 
nothing other than anarchy. No one in any civilised 
country has absolute control over his own actions, for 
he is a member of a community, and his actions may 
affect the well-being of his neighbours; hence the neces- 
sity of a code of laws. The same consideration applies 
tv Borough Councils, and we commend to the notice of 
the Hammersmith Council the admirable example of no 
less a municipality than that of the City of Manchester, 
which not long ago explicitly renounced its freedom and 
declared its willingness to accept the decisions of the 
Whitley Councils as binding upon itself. 


Ir is common to speak of the League 


International of Nations as of something which it is 
Credits: The hoped at some time in the ‘‘ dim and 
Ter Meulen distant future“ to bring into existence, 

Scheme. and into action in the world’s tangled 


and troubled affairs. 

Believing as we do that the League is actually com- 
mencing to function for the peace and welfare of 
humanity, it 18 with peculiar pleasure that we record 
the receipt of a business document from its office in 
Trafalgar House, Waterloo Place, S.W.—the head- 
quarters at which the Ter Meulen scheme of Inter- 
national Credits 1s established with Sir D. Drummond 
Fraser, a prominent banker, as organiser. 

A full explanation of the scheme is conveyed in a 


booklet which may be obtained for 6d. from Messrs. 


Harrison & Sons, Ltd., 44, St. Martin's Lane, W.C. 2, 
and the booklet has reached us accompanied by an ex- 
planatory note, setting forth the objects and the working 
of the scheme. | 

The International Credit is intended only for cases 
in which necessury security for exports on credit or 
payment in cash for such exports is not otherwise 
available. When such cases arise it is requested that 
the British exporter should express his willingness to 
accept the Ter Meulen Bonds as collateral security, and 
propose to the foreign importer to request his Govern- 
ment to put the scheme into operation and furnish the 
bonds as security. It is only as the need arises and 
the desire for Government action is manifested by both 
parties that the scheme will be brought into action. 

The foreign Government then has to satisfy the Special 
Commission of the League of Nations that the security 
pledged by the bonds is adequate, and it is believed that 
а certificate to that effect by the Commission will give 
to the bonis a full face value in the eyes of any British 
banker, who will then grant the necessary credits to 
the exporter on this side. Apart from the provision 
of the collateral security the business will be conducted 
on normal lines, and the collateral can only be dealt 
with or realised if default is made by the purchaser 
of the goods. 

The sooner this excellent scheme is brought into opera- 
tion the sooner will the difficulty of the foreign ex- 
changes be overcome and British export trade restarted. 

It would appear to be especially helpful in the case 
of contracts taking a considerable time to execute, such 
às those for electrical engineering plant. 

We trust that every effort will be made by our business 
men to utilise this excellent scheme, and incidentallv 
to build up the reputation of tlie League of Nations. 


THE recent inauguration of the In- 

The Institute of stitute of Physics raises one or two 
Physics. questions upon which some comment 
may be offered. In the first place, 

although there is, little doubt that industry generally is 
now appreciating much more than it did а few years 
ago the importance of the physicist, there is more than 
a possibility, owing to the unforeseen reaction which 
has followed the war, that the full advantage of this 
appreciation will at any rate temporarily, be post- 
poned. There is а vast difference between the practical 
usefulness of the physicist and the chemist in industry, 
and although the works chemist is now a well-recognised ` 
member of most large engineering staffs, we have not yet 
reached the stage when the works physicist has become 
equally familiar. Consequently, the physicist must con- 
tinue for some time yet to depend upon assistance from 
the Government and donations from industry to carry 
on his work in the more inspiring atmosphere of the 
laboratories of our universities and teaching institutions. 

Unfortunately, the impoverishnient of the nation 
has compelled the cutting-down of the sum at the 
disposal of the Department of Scientific and Industrial 
Research, and this liinits the opportunities even for men 
of promise to carry on original work in physical 
research. That, however, should not discourage those 
who have the full industrial development of pure science 
at heart. There is, of course, a direct incentive, to 
manufacturing firms to subscribe to the funds of their 
own research associations, and less incentive to put down 
money for pure science research from which immediate 
results are not necessarily forthcoming. The inaugura- 
tion of the Institute of Physics offers one more oppor- 
tunity for appealing to industry to assist, not only in 
the national interest, but in the individual interests of 
particular trades, by the provision of funds which will 
aid in the conduct of research work in our universities 
and teaching institutions on well-defined lines. 

Another matter which arises out of the inauguration 
of the Institute of Physics 1s the position with regard to 
the formation of new technical institutions. lt has 
been urged that our old-established institutions, which 
nominally cover every branch of engineering and science, 
are not able to provide for the greater specialisa- 
tion that has come about since they were originally 
formed. There is a good deal of truth in this conten- 
tion, and one or two instances can be mentioned where 
some of the younger men, who have been conipelled by 
the trend of events to specialise severely, have broken 
away and taken action on their own account. A recent 
example of this is the formation of the Institution of 
Production Engineers, the complaint in this case being 
that there is no opportunity at present afforded by any 
existing society for the discussion of the practical aspects 
of production, which is such a vitally important problem 
to all industries to-day. In the same way, a Chemical 
Engineering Group was formed a few years ago, to give 
opportunities for the discussion of engineering problems 
attaching to the chemical industry, and although the 
Engineering Group is now affiliated to a parent society, 
at one time there was a threat to break away and forin a 
separate institution. Similarlv, the formation of the 
Faraday Society has fully justified itself, and it seems 
that the Institute of Physics will equally be found a 
necessity if full opportunities are to be given for 
physicists to discuss their own particular problems. 
This tendency would seem rather to lead away from 
the ideal put forward on more than one occasion 
that the older institutions, such as the Institutions of 
Civil, Electrical, and Mechanical Engineers, should 
sectionalise themselves and cover the whole field of 
activities implied bv their names. The Institution of 
Electrical Engineers has. it is true, made a move 1n that 
direction bv the formation of its Wireless Section, and 
it may well be that this type of development could he 
extended with advantage. 
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STATUTORY UNDERTAKINGS AND THE FUEL SUPPLY. 


[By a Legal Contributor.] 


A QUESTION of very considerable importance to supply 
authorities is suggested by the shortage of fuel. Suppose 
‘that, owing to their being unable to find coal, those 
who are under statutory obligation to provide elec- 
tricity are unable to fulfil that obligation, what is the 
position? Are they under any penalty, or are they 
liable to any consumer for breach of contract! 

The question involves the consideration of those pro- 
visions of the electric lighting Acts which compel under- 
takers to give a continuous supply. 

It is provided by Sec. 30 of the schedule to the Electric 
Lighting Clauses Act that (1) whenever the undertakers 
make default in supplying energy to any owner or 
occupier of premises to whom they are required to supply 
energy under the special order they shall be liable in 
respect of each default to a penalty not exceeding 40s. 
for each day on which the default occurs. 

It has been held that where there is no special contract 
between the undertakers and the consumer obliging the 
former to give a supply, the latter cannot maintain 
an action for damages for failure to supply—his only 
remedy being to proceed for penalties (Clegg v. Earby 
Gas Co. (1896) 1 Q.B. 592). 

Taken by itself, this clause imposes a very serious 
liability upon а company or local authority supplying 
electricity, for it would extend to every default which 
they might make. Even if the supply were cut off for 
a few minutes in the day, it might involve them in a 
claim for penalties. Its rigour, however, as we shall 
presently see, is modified by a subsequent clause. 

In cases where the local authority are not themselves 
undertakers, severe penalties are inflicted if there is any 
failure to supply energy to public lamps. Sub-sec. (2) 
provides that where the local authority are not the 
undertakers, and the undertakers make default in 
supplying energy to the public lamps to which they may 
be and are required to supply energy under the special 
order, the undertakers shall be liable in respect of each 
default to a penalty not exceeding 40s. for each lamp 
and for each day on which the default occurs. Sub-sec. 
(3) provides that whenever the undertakers make default 
in supplying energy in accordance with the terms of the 
Board of Trade regulations, they shall be liable to such 
penalties as are prescribed by the regulations in that 
behalf. 

The fourth sub-section is of the greatest interest. It 
provides 
undertakers under this section shall in no case exceed 
in the aggregate in respect of any defaults not being 
wilful defaults on the part of the undertakers, the sum 
of £50 for any one day, and provided also that in no 
ease shall апу penalty be inflicted in respect of any 
default if the Court are of opinion that the default was 
caused by inevitable accident or force majeure or was of 
80 slight or unimportant & character as not materially 
to affect the value of the supply.”’ 

Let us examine some of the cases in which these pro- 
visions have been considered, in order to see whether 
thev provide any answer to the question at issue. 

What. in the first place, is force majeure, which is 
sometimes deseribed in legal documents as “' the act of 
God or the King’s enemies °’? In a ease which was heard 
in Dublin in 1899 it was proved that the supply of 
energy had broken down owing to certain defects in a 
cable which had not made themselves apparent for a 
considerable time. It was held that the Corporation was 
eround of inevitable accident (Sun In— 
1899). 


excused on the 
surance Co. r. Dublin corporation, December 9th, 


“that the penalties to be inflicted on the . 


But the defence of furce majeure or inevitable accident 
will not avail an undertaker in every case. In Shaddick 
v. London Electric Supply Corporation (Journal of Gas 
Lighting, May 8th, 1900, p. 1235), the keeper of certain 
licensed premises at Deptford summoned the defendant 
corporation for failure to supply electricity to his pre- 
mises. The default was admitted, but the defence was 
force majeure, it being contended that the supply of 
electricity having become deficient owing to unavoidable 
causes, it became essential that some part of the district 
of the company should be cut off, and that Deptford was 
selected as causing the least public inconvenience. The 
full penalty of 40s. was inflicted in each of the seven 
cases, With 20 guineas costs in the first case, and 2s. costs 
in each of the others. It would seem, however, that 
where the company are taken by surprise, and asked to 
supply a number of consumers for whom they have not 
made adequate arrangements, they will be leniently 
dealt with. Thus in Marylebone Vestry v. Metropolitan 
Electric Supply Co. (Journal of Gas Lighting, January 
2nd, 1900, p. 34), the company were summoned by the 
Vestry and Guardians for making default in supplying 
electrical energy to the workhouse and vestry premises 
on certain days. The company admitted the default, 
and contended that the same was due to inevitable acci- 
dent, caused by the great increase in the demand for 
electricity which had exceeded their expectations. The 
case was at first adjourned, and eventually small fines 
were imposed. 

It would seem that if any negligence on the part of 
the company can be proved, it is futile for them to urge 
a plea of force majeure or inevitable accident. 

Thus the faulty laying of a cable which leads to a 
break owing to subsidence ; defective insulation leading 
to short circuit; carelessness at the central station which 
leads to a stoppage of all the machinery; none of these 
things could be pleaded in answer to a summons for 
failure to supply. On the other hand, the breakage of 
а cable owing to floods, the bursting of a boiler, or 
sudden stoppage of machinery owing to some undetected 
fault would always be received as a complete answer 
to a charge of failure to supply. But it is essential, 
in the interest of the consumer, that the company should 
take every precaution to secure that even when one set 
of engines breaks down another shall be ready to take 
its place. 

If the undertakers cannot reach the consumer's pre- 
mises without breaking up land not dedicated to tle 
publie use, and the owner of the land refuses his consent 
to the breaking up, this would appear to be an answer 
toa complaint under this section (Bellamy v. Liverpool 
United Gas Light Co. (1904), 2 L.G.R. 1,182). 

These cases lead inevitably to the conclusion that mere 
inability. from a business point of view to supply 
is no answer to a claim for penalties. Whether 
this inability is due to strike or lock-out, or inability to 
procure coal, the undertakers remain liable for failure 
tosupplv. The answer of the consumer who cannot turn 
on his lamps to the complaint of the company ‘ We have 
no coal is clear and explicit. You are under statu- 
tory contract to supply me with electricity. and you 
have broken that contract. You should have laid in 
sufficient coal to tide vou over the period of a strike." 

That апу consumer will ever attempt to assert his 
right to the above extent m: iv be doubted; but it is im- 
portant for those who are connected with the electric al 
industry to realise that so far as legislation is concerned 
they are not at present protected by any strike clause. 
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THE PRESENT ECONOMIC POSITION OF THE ENGINEERING AND ALLIED INDUSTRIES. 


Tue following are extracts from a document issued by 
the Engineering and the National Employers! Federa- 
tions (Broadway, Westminster, S. W. 1). We refer to 
the matter in our leading columns. Since our article 
was written we have been favoured with a copy of a 
pamphlet issued by the Amalgamated Engineering Union 
in reply to the Employers’ statement. We propose to 
treat it with equal fullness in a later issue :— 


THE FUNDAMENTAL CAUSE OF THE DEPRESSION. 

The fundamental cause of the existing depression is the war, 
and we have to find to what extent the various changes which 
the war has brought about are the predominant causes in the 
present depression. 

The urst consideration of the position reveals the fact that 
there are in the world, at the present time, two great classes of 
people with whom we are mostly concerned :— 

(a) ‘Those who want to buy and can't. 
(b) Those who can buy and won t. 

The position of the peoples in all these countries who want 
to buy but can't 15 symbolised by the state of the exchanges as 
between their currencies and our currency. 


FonkiGN EXCHANGES. 


If English currency for the moment is {аКеп as the stan- 
dard, the currency of all these other countries is depreciated, 


because in all cases for the last two years or more the pro- . 


ductive industries of these countries have been abnormally dis- 
turbed, their exporting capacity has been excessively reduced, 
and at the same time they have been seeking to buy food, 
machinery and raw material. For the time being they have 
largely exhausted their buying power and that means that they 


have exhausted the capacity to give employment to people of 


the United Kingdom who are engaged in manufacturing in- 
dustries. 

There are some countries that will be able to renew their 
productive industry (including agriculture), and therefore in 
due time to export, if they can receive supplies of machinery, 
of materials, of seeds, &c. In these cases it is proposed that 
export credits should be provided, but export credits are 
nothing but loans, and when an export credit is made we are 
lending to the country assisted, the product of British labour, 
capital and industry, notably in the form of manufactured 
goods, and the degree of stimulation to British industry which 
export credits can provide is a very limited one and in fact 
limited to the extent to which industry can be maintained by a 
Government seeking to borrow in order to maintain industry 
When it is depressed. 

The position with regard to trade with a country whose cur- 
rencies have been depreciated has been aggravated by the high 
cost of production of British goods. Soine months ago the 
needs of such countries were so urgent that they were prepared 
and willing to pay any price that might be asked to satisfy their 
most pressing needs. They are no longer prepared to take that 
attitude and are holding back until they can obtain goods at a 
more reasonable price than at present. 

While this state of things is dominating the situation it 
happens at the saine time that industrial production 18 reviving 
rapidly in Germany. In that country, where the present 
market par rate of exchange (t.e., purchasing power in Ger- 
many) is somewhere in the neighbourhood of 100 marks to the 
sovereign while the actual international rate is somewhere 
about 210 to the sovereign, they are in a position to offer 
goods at less than half the price at which it is possible for 
british manufacturers to sell. Ender these circumstances 
European countries are naturally turning to Germany to 
supply their wants, and it is manifestly becoming daily more 
difficult to obtain orders for British goods from the Continent. 


AUSTRALIAN AND PAR EASTERN EXCHANGES. 


The state of affairs prevailing in India, China, and 
Australia, though arising out of the war, is very different in 
character from that which has disturbed the European ex- 
changes. The unit of Indian currency is the rupee, a silver 
coin, but owing to the fact that the price of silver for many 
years before the war was kept fairly steady, and owing also 
to the fact that the balance of trade as between the United 
Kingdom and India was, all factors being taken into account, 
kept steady, it was possible, through the joint action of the 
Home Government and the Indian Governinent, to stabilise 
the rupee at 1s. 4d., i.c., 15 to the sovereign. The war caused 
à vast disturbance to the balance of trade, and stimulated 
activity, both in India and in China, the other great silver 
using country, with the result that there arose a great need 
for additional silver for coinage purposes. At the same time, 
the annual production of silver was being severely restricted 
owing to the Mexican Revolution. The combined effect of in- 
creased demand with reduced supply forced the price of silver 
to a level about three times as high as its pre-war level. The 
Government machinery for regulating the Indian. exchange 
completely broke down in face of the overwhelming economic 
forces which were brought into play, and at one time the 


rupee attained the extraordinary value of 2s, 8d., that is to 
say, double its pre-war exchange value. Extraordinary 
measures had to be taken, and the United States Government, 
by selling several hundred million ounces of silver from their 
reserves to the Indian Government, eased the situation. 

A committee of the best experts investigated the question 
and recommended certain measures which were adopted by 
the Government, the outstanding one being that an effort 
should be made to stabilise the rupee at the value of 2s., i. e., 
10 to the £. At the time the recommendation was made this 
represented an effort to reduce the value of the rupee, but 
shortly afterwards the price of silver began to fall because the 
Mexican produ...)n was resumed and also because the replace- 
ment of silver currency in Europe by paper money enabled 
enormous quantities of silver to be made available for Indian 
and Chinese currency requirements. The price of silver fell 
with even greater rapidity than that with which it rose, and 
to-day it is only a few pence per ounce different from its pre- 
war value—the rupee being once again somewhere about 
1з. 4d. or а little less in value. 

When the rupee was worth 9з. 8d. India placed enormous 
orders in this country, particularly for textiles, and the extra- 
ordinary flow of orders continued even after the fall of the 
value of the rupee had begun because the rupee still had a 
higher relative purchasing power if used to buy goods from 
abroad. When. however, many of the goods were actually 
delivered in India the value of the rupee had fallen below the 
stabilised rate of 2s. in the £ and Indians who expected to 
pay for goods on arrival at the rate of 10 rupees for a 
sovereign's worth, found themselves called upon to pay 15. 
Warehouses at the Indian ports are still full of goods of which 
the Indian purchasers will not take delivery, and for the mo- 
ment orders fromm India are negligible in amount. Congestion 
of warehouses in Australia and South America has taken place 
for similar reasons. 

With regard to Australia and New Zealand, the position 
which ы arisen is а direct consequence of the war. The 
Australian wool-clip and much of the Australian wheat har- 
vest, together with supplies of meat from New Zealand, were 
bought by the British Government as part of the policy for 
maintaining food supplies during the war, for preventing 
abnormal increases in prices, for securing adequate supplies of 
wool for clothing the army, and also partly to assist the 
Australian Government during those times when shipments 
were held up. The payments of the British Government were 
made, generally speaking, when goods were delivered into 
warehouses in Australia, whereas in the case of private pur- 
chasers, while the practice would vary probably from case to 
case, yet, generally speaking, payments were made against 
shipping documents in the form of a bill of exchange, having 
a currency of three or perhaps six months. In effect, when 
the Goternment became the main purchaser, the Australians 
were receiving payment anything from three to six months 
earlier than they had been accustomed to receive it, and this, 
of course, had a very stimulating ellect on their spending 
power. When the end of the war came very heavy orders 
were placed in this country for goods of a kind which could 
not be obtained during the war in adequate quantities. The 
demand from Australia and New Zealand becaine so heavy that 
Australian credits in London began to run down, and then on 
top of this there came the change once more from Govern- 
ment buying to private buying, and with the resumption of 
the ordinary conditions of private trading the Australian found 
a gap of from three to six months in receiving. payments in 
respect of exports. In consequence of this gap, Australian 
credits in. London are exhausted, British firms who have been 
paid by Australian bills of exchange find it impossible to dis- 
count these bills in London, and export trade to Australia has 
been paralysed in consequence. 

The difficulties which have arisen in the case of India, China, 
Australia and New Zealand are ditticulties of the balance of 
trade and difficulties of curreney, but every buyer in those 
countries 18 now infinitely more critical of prices than he was 
before the collapse came and there is extraordinary reluctance 
on the part of buyers in those countries to place orders for 
British goods at the level of prices which has been prevailing. 
It is very certain that an active state of trade cannot be re- 
sumed without lower selling prices, involving a much Jower 
cost of production, 

Tue Crisis. 


From the point of view of British industry the critical 
month was August, L920, and if at that time a combined effort 
could have been made to reduce the cost of production the 
worst effects of the slump could have been avoided. As a 
matter of fact, between the ehd of July and the end of Decem- 
ber the increase of w ages reported by the Ministry of Labour 
added £1,434,000 to the weekly wage bill, or, sav, at the rate 
of £70,000,000 a year. 

As the Ministry of Labour statistics only cover a little more 
than half the wage earners, the aggregate merease must have 
been much greater. 

As the consumers’ strike was then well under way, it is 
evident that the increased) burden could only aggravate the 
situation. 
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THE CONSUMERS’ STRIKE. 


So far, attention has been concentrated mainly on those who 


want to buy but cannot, because their own productivity is low 
for the time being. | 

The other class, namely, those who сап buy and will not, 
is equally important. 

Actually, of course, there is no sharp division between the 
two classes, because naturally those who are in urgent want of 
commodities, whose purchasing power is also reduced, are in 
many cases not exercising that power in full, because they hope 
to do во at better advantage later on. This is particularly the 
case of the ordinary consumer, who is not buying, say, a new 
suit of clothes because he is waiting till the price is at rock 
bottom. 

The order of events is shown by the following sets of index 
numbers :— 


_—-— M ——————————— 


Times index No. 
of wholesale Trade Union 
prices of materials: percentage 
percentage |ої unemploy- 
increase over ment. 
Dec. 81st, 1918. 


Cost of living 
index No. 
percentage in- 
crease over 
July, 1914. 


December 31st, 1919  ... 2.78 3°2 125 
January 31st, 1920 235'0 2:9 130 
February 29th, 1920 ... 256˙0 16 130 
March 31st, 1920 si 2487 l1 132 
April 30th, 1920 А 239 9 09 | 141 
Mey 31st, 1920... vee 217˙6 l1 150 
June 30th, 1920 oes 190° 12 152 
July 31%, 1920. 195˙2 l4 165 
August 31st, 1920 aes 1931 l'6 161 
September 30th, 1920... 1801 22 164 
October 31at, 1920 eee 170°4 5˙3 176 
November 30th, 1920 ... 128˙9 37 169 
December 316%, 1920 ... 107˙8 6˙1 165 
January 31st, 1921 : 826 69 151 
February 28th, 1921 ... 61:2 8'5 141 


Raw materials reached their highest level at the end of 
February, 1920; unemployment was at its lowest at the end of 
April, 1920; and the cost of living was highest at the end of 
October, 1920. 

THE Сол, STRIKE. 


What was perhaps even more serious was the fact that, at 
the most critical period of all, the threat of the coal strike 
was hanging over the nation and buyers at home and abroad 
avoided making purchases. 

The buyer abroad was afraid he would not get delivery, and 
the buyer at home, particularly the wholesale buyer, was in 
such dread of the consequence of a coal strike to his business 
that he was afraid to commit himself. 

Then at last, when the coal strike came, foreign competitors 
seized the opportunity to secure business which might have 
come to this country. 

A coal strike 12 months ago would have been survived as 
the railway strike was survived, but coming at the critical 
time that it did, it was fatal to our prospects of evading the 
worst effects of the slump which was then already in progress. 

The aggregate capacity for saving is not equal to the burden 
Imposed upon us, and the shortage of savings, i.c., new 
capital, has led to higher and still higher prices, which are 
without parallel, being offered for capital in the form of rates 
of interest. | 

The high rates of interest have stimulated savings through 
further personal economies, but these have not been adequate. 
and consequently there has been a slowing down of new enter- 
prises, 

New CAPITAL is THE ENGINEER'S SOURCE OF EMPLOYMENT. 


The engineer and the builder are fed and clothed out of 
the savings of those in other occupations, but those, e.g., the 
farmers of Northern France, of Hungary and of Russia, have 
at the moment such a slender margin that they cannot achieve 
the task which incidentally would be enormously to their own 
advantage. This, to many, may be а new idea, but it is 
evident that if people in other industries did not sive, there 
could never be ап engineering industry at all.“ 

THE FREEZING or CREDIT. 


Just at the time when the limit was being reached, the fall 
of wholesale prices already referred to was beginning. Manu- 
facturers and merchants holding of necessity. great stocks of 
material at high prices largely paid for out of borrowed money, 
were unable to repay the loans from the banks, and the latter 
being tied up in this way were unable to provide accommoda- 
tion for others who were just needing it for their enterprises, 
and who frequently. in consequence, did not know where to 
turn for the wherewithal to meet their weekly wage bill. 

Credit. the life blood of industry, became frozen in great 
stocks of materials, partly finished and fully finished goods. 


А . 9, 
Stocks now held will have to be reduced. in value to an 


extent which: will induce purchasers to buv, and the holders 
will have to cut their losses accordingly. This. however, will 
he possible only if the holders of stocks are able to replace 
them at much lower prices in future, and this, in turn, means 
far lower costs of production than exist at present. 

(То be concluded.) 


THE PRINTING AND ALLIED TRADES 
EXHIBITION. 


THE catalogue of the sixth International Printing, Stationery, 
and Allied Trades Exhibition, which opened at the Agricul- 
tural Hall on April 30th, recalls that a conspicuous feature 
of the 1914 show was the number of German firms showing 
goods. But Nous avons changé tout cela, and the present 
exhibition is free from any suspicion of ex-enemy invasion. 
This, however, does not mean that it is all British," for 
both France and America are well represented. Naturally 
electricity looms large in such an exhibition; the advantages 
of the electric drive with its ease of control, cleanliness, and 
efliciency have made it indispensable to the printing industry. 
We have it on the authority of the official electrical соп. 
tractors that motors representing a load of about 700 kW are 
in use on the stands. 

Motors specially adapted to printing work are shown by 
Electromotors, Ltd., and the Swedish General Electrie, Ltd. 

ELecTROMOTORS, IT., has upon its stand a 3-h.p. compound 
wound motor for operation on 110 volts at 900 r. pm. The 
speed of this machine can be raised 95 per cent. by shunt 


regulation, and decreased 334 per cent. by series regulation. 


А drum type controller designed to give unlimited“ inching " 
and to control the speed is used to demonstrate the capabjli- 
ties of the motor. The other machine shown is also a com- 
pound wound motor of 44 h.p. at 630 r.p.m. The speed 15 
capable of increase up to 950 r.p.m. by shunt control. An 
" Igranic control panel is connected to this machine; this 
panel comprises а compound hand-operated series and shunt 
regulator and automatic starter with dynamic braking. The 
bulk of this firm's exhibit, however, is to be found in actual 
use upon the stands of other firms. Its motors are driving 
machinery for the following exhibitors: Geo. Mann & Co., 
Ltd., Furnival & Co., Ltd., Miehle Printing Press & Manu- 
facturing Co., Ltd., W. H. Lockett & Co., and Crosland, Ltd. 

THE SWEDISH GENERAL ELECTRIC, LTD., displays several types 
and sizes of motors suitable for printing works. The d.. 
motors shown include three of the K type. shunt wound, 
interpole, variable speed machines. These have a normal 
speed range alteration of 50 per cent. by shunt adjustment. 
The sizes shown are 1 h. p., 1,250 r. p. m.; 2 h. p., 1.000 r.p.m., 
and 4} h. p., 480 r.p.m. The exhibition supply is d.c., and for 
the operation of its a.c. machines, the company has installed 
a motor-generator set of 15 kVA capacity, converting the 


Fia. 1.—SwEbisH. С.Е. CoMMUTATOR Motor. 


d.c. supply into a.c. at 400 V; the set operates at 1,000 r. p. m. 
Three examples of Century.“ single-phase, self-starting, 
repulsion-induction motors appear on the stand; these are 
of .25, 1. and 5 h. p. operating at 970, 1,460, and 1,460 r. p. m. 
respectively. А single-phase 5 h.p. reversible lift motor with 
controller is also exhibited. "The three-phase machines include 
à 10-h.p.. 960 r. P. In., slip ring motor, and a 2-h.p. squirrel cage 
motor working at 1,410 r. pin. The pièce de résistance of the 
exhibit is a three-phase commutator motor giving from 10 to 
30 h.p. at speeds ranging from 350 to 01,050 r.p... (fig. I). 
The sinplicity and reliability of the induction motor have 
led to its adoption to a very. great extent, but its economical 
speed regulation has proved а difficult: problem. Regulation 
by means of resistance in the rotor circuit has been employee 
almost exclusively for some speed changes. lor larger ranges 
of speed the а.с. is either converted to d.c. or tandem motors 
or multispeed motors with windings for two or more sets o 
poles can be used. In the type of variable speed motor 
exhibited, which was designed by Mr. H. K. Schrage. а 
Swedish engineer, the primary winding is placed on the rotor 
and the secondary winding on the stator. The motor also has 
a regulating winding, which is similar to a d.c. winding. 
with a commutator, and which is placed in the same slots in 
the rotor as the primary winding. The speed of the machine 
is changed by the introduction of a boosting or bucking 

voltage into the secondary winding. This voltage 18 taken 
from the regulating winding by means of the brushes on two 
separate rocker arms which are adjustable in relation to one 
another. The auxiliary voltage is varied by shifting the 
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brushes, and in this way the speed of the motor is varied 
in the same proportion. The brush rocker arms are furnished 
with geared segments, and are shifted by means of a pinion 
and handwheel. For the larger sizes this gear can be ariven 
by a amali auxiliary motor mounted on the top of the machine. 
"^ne advantages ot this commutator motor are that it can be 
started without rheostats with the brushes in the starting 
position, when the motor wil run at about one-third maxi- 
mum speed; regulation can be maue while the machine 18 
running under load, and the motor can give constant torque 
at any speed. ‘Lhe power factor at the highest speed is be- 
tween .Yo and unity. 

Messrs. W. Слхмма & Co., LTD., show apparatus for the 
electro-deposition of metals, &c. A motor-generator set shown 
has an input of 12 А at 24 V, giving a current of 250 А at 
6 V. PFlating dynamos of very strong construction are ex- 
hibited; one of these gives a current of 2,000 A at 6 V, and 
the others range down to a small sized machine with an 
output of 100 A at the same voltage. A special vat for de- 
positing copper on cylinders is exhibited. This is fitted with 
year to revolve and burnish the cylinder, while deposition 
1з taking place. Other exhibits are resistances and shunts 
with brush contacts, vats for electrotype and for nickel facing 
stereos, &c. 

Messrs. А. W. Penrose & Co., LTD., in addition to print- 
ing and composing machines, show Sunray vertical arc 
lamps for photographic reproduction, giving a diffused power- 
tul white light. A vacuum printing frame shown is fitted 
with a small exhausting motor pump. Vertical arcs for 
photographic purposes are also exhibited by PICTORIAL 
MACHINERY, LTD. 

Messrs. WILLIAM J. Ілант & Co., Ltp., exhibit also for the 
Swiss firm Winkler, Fallert et Cie. This exhibit includes a 
number of machines overated by electric motors. A number 
of metal melting and casting machines are electrically heated. 
Among these are a rotary matrix drying drum, a flat casting 
box, and a linotype melting pot fitted with an automatic 
temperature controller. 

MESSRS. WITTON-JAMES, I/D., have an .exhibit comprising 
all types of equipment for variable speed driving with full 
automatic or semi-automatic control. A complete 30-h.p. 
motor equipment for driving rotary wet presses and calenders 
is shown. This consists of main and auxiliary motors. ‘Lhe 
set is put into operation by first starting up the auxiliary 
motor which rises to full speed when it is cut out by the 
action of а centrifugal clutch, and the main motor is then 
driven straight from the mains. ‘lhe ease with which speed 
can be varied by a motor-driven sliding resistance, con- 
trolled by push-button equipment, is very marked. ‘The 
push-button arrangement permits starting und speeding up, 
stopping and slowing down, as well as inching, and the 
interval of time elapsing between the pressing of a button 
and the result is hardly appreciable. By connecting up several 
of these push-button equipments in series the pressing of a 
sufety button prevents the starting up of any machine in 
a set. A 20-h. p. Kingsbury variable speed motor is ex- 
hibited. This is also fitted with push-button control, allowing 
the machine to be operated at any speed from a slow crawl 
to a high maximum. The motor operates at maximum effi- 
clency from half to full speed. А self-contained linotype 
machine shown is a very compact piece of apparatus. The 
motor is started up when the operator takes his seat by the 
lifting of a flap with his knees. When the operator rises 
the flap falls and switches the motor off. This equipment 
obviates the running of a large motor when only a part of 
the plant is required to be used. ‘The patent electro-magnetic 
reel brake system shown maintains a constant web tension 
Whatever the size of the roll of paper. The over-running of 
a reel is prevented by an electro-magnetic brake. The rest 
of the exhibit is composed of small jobbing press equipments 
and accessories of various kinds. 

THE IGRANIC ELECTRIC Co., LTD., is not exhibiting separately, 
but its control equipment appears on а number of stands 
where printing machinery is shown running. For small 
direct current motors, from i h. p. to 2 h. p., type No. 105 
counter e. m. f. type, self-acting motor starter is installed. 
This is designed and intended to supply the need for a com- 
paratively inexpensive automatic starter for such machines 
as guillotines, croppers, boring boxes, ke. It is provided with 
a single pole clapper type main switch with magnetic 
blow-out, and a single step of starting resistance which is 
automatically cut out by a second ' clapper' switch when 
the motor has reached approximately half normal speed. The 
motor is started and stopped by simply pressing a button 
located in a convenient position on the machine. l'or starting 
and controlling the speed of electrically-driven flat-bed print- 
ing presses, the Junior Universal“ panel (fig. 2) has been 
widely adopted. This type of panel is made in standard sizes 
from i h.p. to 3 h.p. 'The panel comprises the following: A 
self-acting starter of the solenoid multiple-finger type. The 
fingers are mounted on a revolving shaft which is operated 
by a solenoid and timed by an adjustable dashpot. To start 
the motor the fingers inake contact in succession, each cutting 
out a section starting on full field. A shunt field regulator 
with 15 contacts and an external operating handle is provided 
to give any desired speed range. A magnetically-operated 
circuit breaker or clapper " switch is interlocked with the 
Sturter in such a manner that the circuit is always closed 
and opened on the circuit breaker contacts and not on the 


starter contacts. This feature is particularly important where 
inching is practised. A powerful magnetic blow-out disrupts 
the arc. A double pole main switch for external operation 
isolates the starter and regulator when in the off position. 
The whole of the switchgear is contained in a totally enclosing 
cover with drip-proof ventilating hood and cable intake. The 
front and sides are easily removable, leaving the switchgear 
and resistance fully exposed for examination or cleaning 
without the necessity of disconnecting the panel or taking 
it down. For flat-bed machines requiring more than 4 h.p. 
the No. 250 ‘* Universal” control panel is being used. This 
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Fic. 2.—IGRANIC ‘‘ JUNIOR UNIVERSAL CONTROL PANEL. 


type of panel embodies the same features as those described 
in the case of the Junior Universal panel. The current 
carrying parts, however, have an increased capacity, and the 
multiple finger type starter is replaced by a solenoid-operated 
contact lever which moves over a number of renewable copper 
segments. The control panels are usually fixed on the wall 
or an adjacent pillar; the only portion actually on the printing 
press 18 an appropriate push button or master switch. 

Messrs. Fry’s METAL Founpry, laD., show a number of 
metal melting pots each equipped with a Foster pyrometer 
connected up to a central indicating instrument. Among other 
firms exhibiting may be mentioned MEssRs. GILBEY X HEr- 
MAN, printing ink manufacturers, who have their stand illu- 
minated by means of the Sheringham daylight lamps and 
reflectors, and Messrs. THOMAS & Віѕнор, Lrp., who exhibit 
" Cling Surface belt dressing and Gale’s commutator com- 
pound for the prevention of sparking. 


NEW ELECTRICAL DEVICES, FITTINGS, 


AND PLANT, 


Readers are invited to submit particulars оу new or improved 
devices and apparatus, whioh will be published if considered of 
sufficient interest, 


Shadowless Lighting. 


A recent issue of the Scientific American describes a device 
Invented by a Frenchman, M. Verain, for giving a light with- 
out shadows in such situations as surgeries, operating theatres, 
&c., where shadows must be entirely eliminated. А gasfilled 
high-efficiency incandescent lamp is placed in a cylindrical 
lens cell of the same gencral design as the lenses of the usual 
mariner's lights. This lens system serves to project the rays 
of light sideways, where they come into contact with 50 
mirrors arranged as sectors around the inside of a large metal 
bowl reflector. These mirrors are tilted at such an angle as 
to throw the reflected beams of light downward, thus forming 
a concentrated circle of light. The area of this circle of light 
may be increased or decreased by varying the distance between 
the light source and the surface on which the rays are concen- 
trated; and as the light is reflected from 50 mirrors, if the 
surgeon's hands or instruments cut off part of the rays there 
are others that are not cut off, and thus supply the required 
illumination. 

Oil Burner for Steam Boilers. 


Messrs. ALEXANDER DucKHAM & Co., Lro., have recently 
circularised electricity works engineers, pointing out that 
there is plenty of fuel oil in the country, and it appears that 
the only obstacle to substituting it for coal in this emergency 
is the supply of burners. They therefore think it will interest 
station engineers to know that they make their own burners 
in a few hours out of ordinary iron pipes, at the cost of some 
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10s. each, without valves or flex, and find them as good as any 
proprietary burner that they have tried. The accompanying 
illustration (fig. 3) shows the construction of the burner. As to 
the furnace, in an emergency a rough but quite useful method 
18 to let the burner play on a heap of fire brick; but it is pre- 
ferable to build a baffle wall across the furnace, preferably 
chequered with open spaces, say, about 3 in. square. In lieu 
of a supply tank, a barrel placed a few feet above the level of 
the burner can always be kept filled by the fireman from the 
barrels in which the temporary supply is received. The com- 
pany 15 not offering fuel oil, as its crude is of far too high a 
quality; these suggestions are offered simply to help in the 
present emergeifcy. — Notes accompanying the circular give 
full information regarding the installation and use of fuel oil 
burners, the kind of oil to employ, &c. 

The illustration, with the footnotes, explains itself. We 
think the thanks of the electrical industry are due to Messrs. 
Alexander Duckham for their very useful and disinterested 
advice on this subject. 


The“ Heatrae " Boiling Ring. 


A neat boiling ring has been brought out by Messrs. 


ELECTRIC Fires, LTD., of King Street, Norwich, which we 
illustrate in fig. 1. The design is ingenious, and resembles 
that of the Heatrae " fires, already described in this 
column; with the exception of a light cast-iron top-plate, the 


out to jet j-in. internal diameter. c, 1}-in. x à in x 14-іп. steam tee. 


LEGAL. 


Тнк NasH FisH HYDROPHONE, 
(Concluded from page 003.) 

When the case was resumed on May 3rd, Mr. Nash went 
into the witness chair, and Mr. Gray asked him if he was 
personally familiar with the hunting of the submarines by the 
Nash Fish.” 

Witness replied that he was, and in reply to the Chairman 
he said he had made about 100 trips. He did not think the 
submarines went more slowly or less noisily as the result of 
his fish. 

: Mr. Gray then questioned the witness as to his out-of-pocket 
expenses in perfecting his fish, and Mr. Nasu said he thought 
it would be about £3,000. | 

Sir ARTHUR COLEFAX asked witness if it was true that the 
Admiralty offered him a salary. Witness said that was so, but 
later on Capt. Fisher withdrew it. 

Sir ARTHUR CoLEFAX said Capt. Fisher had no authority to 
withdraw it, and asked witness if it was not true that he 
wrote stating that he wanted no salary, and that it was an 
honour to him to be engaged on such work. Witness replied 
that that was so. 

Mr. В. A. Mack, one of the claimants, gave evidence as to a 
visit he made to Scotland in May, 1916, for experimental pur- 
poses. 

Mr. Herata Brown said that in March, 1917, he was chief 
technical expert attached to the anti-submarine division. The 
Admiralty had a directional hydrophone which would be cap- 
able of dealing a serious blow to the submarine menace pro- 
vided there was not the trouble of the water noise. lle told 
Mr. Nash that if he could succeed in solving the problem of 
the water noise he would probably be of some use. Witness 
went to Poole, and Mr. Nash took him in a motor launch, 
behind which the“ fish was towed. The test was sufficient 
to show him that the water noise had been eliminated without 


А 9 
FId. 3.—IMPROVISED OIL FUEL BURNER, PakT SECTION. 
a, 1}-in. steam pipe swaged down to neck about § in. internal diameter. b, - in. steam pipe, drawn 


d, II- in. x } лп. burh. 
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Fig. 2.—Botrom REMOVED, SHOWING HEATER. 
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parts of which are free to expand without fear of distortion 
or cracking, the whole of the metal parts are pressed or 
stamped out of thin sheet. By unscrewing a milled nut, 
which cannot be detached, the bottom plate сап be removed ; 
it consists of a plain disk to which is pinned a polished 
aluminium reflector, the shallow air space between the two 
serving as ап effective heat insulator. The heating spirals 
are threaded. through refractory bridges, as shown in fig. 2. 
which are held in position by simple means with perfect 
freedom, but perfect security. By removing another nut, 
gecess is gained to the terminals, which are heavily insulated 
with mica centred by the neat device. previously described. 
The whole of the design is pleasing from the mechanical and 
electrical points of view, and in operation the ring is very 
satisfactory, heating up quickly to a red heat. A sample 
which we have been using is rated at 1 KW and has proved 
both convenient. and effective. 


A Forelguer's View.—A Dutch visitor writing to the 
Newcastle Daily Journal, expresses surprise that such a great 
coal producing country. as England should allow its biggest 
asset to be so shamefully wasted. He asks:—" What is it 
that has held this country back from adopting modern 
methods of power, lighting and heating? Engineers the 
world over are agreed that electricity is the most economical 
power that can be produced from coal, and yet in England 
its development seemnis strangely slow, 

* Fdo not wish to boast particularly about my own country, 
but | cannot. help mentioning the fact that practically every 
house in Amsterdam has electric light, and a very large NUM- 
ber of them rely upon electricity for heating and cooking. 


oil-fuel tank. g, Flexible connection to compressed air or steam supply. 


А А, 1-in. jet, externally 
fluted to centre in the neck without closing it. 


any loss of sensitiveness. No one had up to that time, to his 
knowledge, solved the difficulty. He suggested to the Admir- 
alty that fifty of the " Nash Fish” apparatus should be 
ordered for service at once. He came to the conclusion that 
the " Nash Fish " apparatus was by far the most successlul 
device for chasing submarines during the war. After the 
" Nash Fish " had been accepted they had the * Porporse ” 
device and the American K-tube " device. These, however, 
were not in use until many months after the Nash Tish.“ 

Capt. HTUMPHREY WALW XN said he was Assistant Director of 
the Anti-submarine Division of the Admiralty, and in that 
capacity was acquainted. with the devices for defending our 
ships against the German submarines. There were several 
devices in use, but none of them could detect a submarine 
from a moving vessel. In January, 1918, he was ordered to 
take the command of the whole northern control, and he found 
that the " Nash Fish " was the only device that could locate 
and follow a submarine, although it was disappointing at times. 
Witness had been in many extraordinary submarine hunts, and 
the longest he remembered occupied some eighteen or twenty 
hours. 

The CHAIRMAN : Quite apart from the ‘ killing " of a sub- 
marine, is the hunt of value? 

Witness : Undoubtedly. After a submarine had got through 
the barrage it was not quite so happy when it went back. 

Lieut. CHas. DicksoN SEROPIAN said he was in six hunts 
altogether. He found the ©“ Nash Fish” system very satis- 
factory for hunting submarines. His machine picked up the 
noise of a submarine eight miles away. He claimed that he 
sank two submarines. He was perfectly certain he sank one. 

Other witnesses were called for the claimants, and all stated 
that the ©“ Nash Fish " was the most efficient apparatus for 
detecting submarines, e 

Sir ARTHUR COLEFAX opened the case for the Admiralty һу 
first calling evidence. 
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Mr. Louis CHAS. BERNACCHI said he was appointed to the 
Anti-submarine Division of the Admiralty, and he thought the 
* K-tube appliance was better than the“ Nash Fish.” 

The Court adjourned until Monday, May 9th. when the 
hearing was resumed. Mr. Bernacchi said he did not think 
there was any ground for thinking that because of the '* Nash 
Fish " the Germans меге forced to make their subinarines less 
noisy. 

Commander SawsnibpuE, of H. M. Navy, said he joined the 
submarine section of the Admiralty in April, 1918. Ile knew 
that a large number of trawlers were ordered to be equipped 
with the Nash Fish," and that it was a very expensive 
apparatus. There was a terrific menace then, and any mea- 
sures taken would have been justified, however expensive they 
might be. 

Commander Н. I. R. Ткіѕснгек, R. N., one of the Director's 
assistants for anti-submarine duties in connection with the 
Admiralty, said that in a report of the trials it was stated 
that the Nash Fish " was well designed; he thought it was 
defectively designed, and was a totally misleading device. 

So far as the electrical method is concerned of turning a 
hydrophone in the fish, is that novel in principle?—In all 
our fire-control instruments we practically have the same 
idea. 

As far as I can make out the Nash Fish ” equipment cost 
something between £500 and £700?—I have the amounts per 
trawler. I should say about 4850 is the average. 

Cross-exainined by Mr. Hunter Gray, witness said he did 
not think the '" Nash Fish ”' was of any value at all. 

Were you more in favour of the porpoise?—No, I hold no 
brief for the porpoise; that appliance failed ав badly ив the 
Nash Fish.“ 

Commander Ture, D. S. O., said he had had considerable 
experience in the hunting of enemy submarines during the 
war. Compared with the S.C. tube the“ Nash Fish " was 
unfavourable in calm weather and favourable in rough 
weather. At one time he thought the Nash Fish " would 
succeed where the S.C. tube failed, but he found ultimately 
that it was less reliable than the S.C. tube. 

Cross-examined: The "' Nash Fish" gave a lower per- 
centage of false bearings than other devices. 

Mr. Eric В. Носнеѕ, who took part in a number of sub- 
marine hunts, said his experience of the“ Nash Fish” was 
that it was unreliable. The greatest trouble was the breakage 
of the wires. The S.C. tube was more reliable as to accuracy 
of bearings. | 

Commander Farquiuarson, who is now in command of the 
Anti-Submarine School at Portland, said that at times he 
found the Nash Fish " satisfactory, but it gave bearings 
which were quite unreliable, and the submarine was often 
in the opposite direction to that given by the“ Nash Fish." 
There was considerable cable trouble. On the whole, he did 
not consider the '' Nash Fish " satisfactory. 

Lieut. F. M. Symon also considered that the“ Nash Fish " 
was unreliable. 

At the close of the evidence Sir AurTHUR СоһкЕкАХ addressed 
the Commission. He said he had given Mr. Nash the credit 
of being industrious and ingenious, and he had not said that 
Mr. Nash should nót receive any consideration for the work 
he did. But this was a grossly exaggerated claim. It started 
as a claim for a quarter of a million of pounds, and Mr. Ilunter 
Gray reduced it to £100,000. Tt was all a question of amount. 
Mr. Gray opened the case as if the submarine menace was 
defeated by this invention. Tt was nothing of the kind. It 
played a small part, and nothing more than that, in mecting 
the submarine menace. It was no better than the other 
devices, if as good. He contended that no submarine was 
destroyed by the “ Nash Fish." The cables and the electric 
appliance gave trouble, and it was not a practical device. He 
suggested that something in the neighbourhood of £1,000 
would be a proper award in this case. 

Mr. HUNTER Gray, K. C., on behalf of the claimants, sub- 
mitted that the evidence had clearly proved that the most 
powerful factor in dealing with the German submarine menace 
was the '' Nash Fish," and it took a most important part in 
reducing the losses in the national shipping. When he opened 
his case he mentioned £100,000 as the amount of the nward 
that should be made, and he submitted that that was about 
the right figure. 

e CHAIRMAN said Mr. Gray had submitted one basis on 
which the Commission should fix their award, but there was 
another way, and that was to give five or ten per cent. on 
the amount which the Government had expended in connec- 
tion with the invention. The Government had spent £175,000 
on this invention. 

Mr. HUNTER Gray said he did not agree with the chairman 
that his suggestion should apply in this case. 

This closed the case, and the Commission will make their 
award in due caurse. 


Mate v. Tur Vurco Мламгто Co. 


IN the King's Bench Division. before Mr. Justice Bailhache 
on Monday, Gordon Harold Mate, of Lee. Kent, brought an 
action against the defendant companv, of Long Acre, London, 
claiming £3.500 damages for alleged breach of contract. 

Mr. Le Quesne, for the plaintiff, explained that there was 


a contract between the parties by which the defendants agreed 
to sell to the plaintiff 500 Bosch magnetos at 9 guineas each. 
They were to have been delivered within 14 days, half of the 
nuniber to be shipped to the United hingdom within seven 
days. Those arrangements had been confirmed by the defen- 
dants. Аз а matter of fact, counsel continued, no magnetos 
had ever been delivered, and defendants, in answer to the 
claim, had raised a curious defence. ‘They claimed to have the 
contract rectified on the ground that it was contained, 
not only in the document in dispute, but in several 
other letters, some of which really did not pass between the 
parties to the action. They further contended that the con- 
tract was partly verbal. The matter began in a sale of 500 
magnetos by the defendants to the Brompton Motor Co., who 
in turn sold them to the plaintiff. Some trouble arose because 
the defendants wished to alter the terms of their agreement 
with the motor company. Plaintiff was asked whether he 
would accept the alterations, but refused. The motor company 
then declined to go further with the matter, and the direct 
contract between the plaintiff and defendants was the result. 
The plea for rectification, commented counsel, was really an 
attempt to read into the contract some correspondence which 
passed between the motor company and the defendants. The 
two terms they sought to add were that if they failed to carry 
out their contract they should suffer no further penalty than 
cancellation, and that the plaintiff should give a certificate 
showing that the magnetos were for commercial use only. 
His LorpsHir, giving Judgment, held: that as there was 
really no market for the magnetos, plaintiff was only entitled 
to the loss of profit he would have made had the goods been 
delivered. He therefore gave judgment for £400 with costs. 


ELECTRICAL APPLIANCES, LTD., v. MALLIS.’ 


Tur Г.око CHiEF Justice, in the King’s Bench Division, on 
May 3rd, heard an action by plaintiffs against one Mallis, a 
former employé, and his. wife, in which an injunction was 
sought to restrain them from continuing libellous éonduct. 

Mr. МАрроскз, appearing for the plaintiff company, said 
his clients sold а vacuum cleaner manufactured by the Eureka 
Vacuum Cleaner Co., of America, and the defendant Mallis 
was in 1915 employed by them as traveller, and was given 
North-West of London to travel in. After a time he expressed 
a desire to have the South-Western district instead, but was 
told that the change could not be made. He thereupon wrote 
à circular letter to the trade houses stating that he was about 
to sever his connection with the plaintiff firm because there 
was trouble with the staff. Then Mrs. Mallis, the defendant's 
wife, went to plaintiffs’ offices, and bursting in upon a director, 
abused him until he threatened to send for the police. She 
subsequently wrote a letter to the Eureka Co., accusing plain- 
tills of dishonourable conduct. She compiled a book descrip- 
tive of them which she published and sent to Harrods, White- 
levs, and other big firins. The book was also circulated amongst 
the plaintiffs! staff. She wrote: “l regret I am unable to 
requisition the Salvation Army band to take up its stand out- 
side vour office to play * Lead, Kindly Light.“ She also ob- 
tained placards some feet in length upon which appeared words 
imputing dishononrable conduct to the company, and challeng- 
ing them to bring her to justice. With this placard she 
paraded up and down the street outside plaintiffs’ Oxford 
Street premises. She had a photograph taken of herself carry- 
ing the placard which she sent to the Eureka Co. Under the 
circumstances the only thing the plaintiffs could do was to 
applv for an injunction to restrain the defendants from con- 
tinuing their course of conduct. The injunction had been 
granted, and he (counsel) had seen counsel for the defendants, 
and had been told by him that Mrs. Mallis was carried away 
by her feelings because she thought her husband had been 
badly treated. Tt was useless to ask for damages, and if 
defendants wonld give an assurance not to repeat the libellous 
statements and annoying conduct that would end the matter. 

Mr. Hannay, K. C., for the defendants, said that his clients 
were prepared to give such an undertaking, to apologise for 
the annovance which thev had caused the plaintiffs, and to 
agree to a continuance of the injunction. 


His LORDSHIP agreed to the action being settled upon these 
terms, ME 


APPLICATION FOR CANCELLATION OF INDENTURES. 


Ох Mav 5th a local electrical engineer applied to the Sutton 
Police Court for a summons for the indentures of three appren- 
tices to be cancelled. He stated that the period of the inden- 
tures was five vears. After the hoys had served for two years 
their trade union demanded that the pay of the boy over 
eighteen vears of age should be increased to 39s. per week, 
and that of the other two to 318. per week. The engineer 
refused to accede to this demand. and as a consequence the 
union withdrew the bovs from his service, and the other 
employés also ceased work. A further threat was that the 
union would order its men to refuse to connect up to the 
electricity supply any installation carried out by the applicant. 
He had given notice to the apprentices to return, but they 
had taken no steps to do so. 
The summons was accordingly granted. 
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BUSINESS NOTES. 


Bankruptcy Proceedings.—G. Do sy, electrician, Great 
Grimsby,—Last day for proofs for dividend, May 2lst. Trustee, 
Mr. J. F. Wintringham, St. Mary's Chambers, Great Grimsby. 

GEORGE EDWIN LEIGH WYNNE, trading as the Amalgamated 
Trading Oo., 44, Surbiton Road, Kingston-on-Thames. The follow- 
ing are creditors herein :— | 


Enfield-Ediswan Cable Works, Electric Supplies Co., Ltd. .. £80 

_ Ltd. oo 55 >. — . £100 Freeman Electric Co. .. 18 
Ediswan Electric Co., Ltd. .. 20 Simplex Conduits, Ltd. .. .. 60 
Visible Writing Machine Co. 90 Sun Electrical Co., Ltd. .. .. 40 
Driver, Drennan & Cooper, Ltd. 145 Notable Electric Oo., Ltd. . 20 
Rylands & Sons sæ .. 2 Warren, V. C. H. .. К .. 55 
Pawsons & Leaf, Ltd.  .. es 25 Pooley & Austin - ee 30 
International Electric Co. .. 25 Stevenson & Rush, Ltd. .. .. 14 
L.P.8, Electric Co. sa .. 50 Lancaster Engineering Co. . 20 
Grey, M. C. .. E ee ee 120 Electrical Conduits, Ltd. . 16 
Hogg, 8. S 8 8 . 50 


L. P. Howse & G. H. B. SNELL (Howse & Snell), electrical engi- 
neers, 6 and 8, Duke Street, Margate, Kent.— The public examina- 
tion of these debtors was held recently at the Guildhall, Canterbury. 
The Official Receiver stated that the statement of affairs compiled 
by the debtor Snell showed liabilities of £1,873, while the net assets 
amounted to £623, or a deficiency of £1,250. It appeared that 
debtors commenced business in partnership after serving in the 
Army, Howse looking after the outside work, and Snell the books. 
Howse possessed no capital, but Snell provided a small sum, while 
his father advanced £50 in December last, and guaranteed an over- 
draft of £250 at the bank in March. At first they were successful, 
but their work consisted to a large extent of installation work, 
and they lost money over it. They were questioned with reference 
to certain people who were said to be partners, and the examination 
was adjourned. 

F. E. PADMORE, electrical contractor, Marlborough Road, 
Nuneaton.—Reoceiving order made May 6th, on debtor's own 
petition. First meeting May 19th, public examination June 13th, 
both at Coventry. 

W. A. Davis, electrical engineer, 14, Basinghall Street, Farnley, 
Leeds.—Receiving order made May 5th, on creditor's petition. 

8. BECKETT, Jun., electrician, Bolton.—First meeting, May 24th, 
at the Official Reoeiver's offices, Byrom Street, Manchester; public 
examination June 15th, at the Court House, Bolton. 

A. J. HARBISON (Xtra Lighting Co.), electrical and gas engineer, 
4,5 aud 6, Old Market, Sunderland.—First meeting, May 18th; 
publio examination, May 19th, both at Sunderland. 


Company Liquidations.—PiNKNEY & Forster, Lr yo., 
electrical engineers and contractors, Newcastle-on-Tyne.—A meeting 
was held, Mr. Leslie Brown presiding, at which a statement of 
affairs was submitted showing a surplus of assets over liabilities. 
It was resolved to confirm the appointment as liquidator of Mr. 
Leslie Brown (Messrs. Stephenson, Smart & Co., inoorporated 
accountants, Saville Row, Newcastle). A committee of inspection 
was appointed. 

T. EmERY'S AUTOMATIC POWER GENERATING Мотовз, LTD.— 
Meeting called for June 6th, at 18, Adam Street, Strand, W.C., 
to hear an account of the winding-up from the liquidator, Mr. C. 
Pillow. 

SUBMARINE MOTOR SHIP CLEANER.—First meeting of creditors 
and contributories May 19th, at Carey Street, W.C. 


Dissolution of Partnership.—J. K. Cotton & Co., 
electrical engineers, 2, Water Street, Rochdale.—Mesars. F. W. 
Brierly, J. Sugden, A. D. Wickham. and A, Taylor have dissolved 
partnership, Messrs. Brierly, Sugden, and Wickham will continue 
the business under the same style. 


Trade Announcements. — Мв. Edwin O. Chadwick 
has resigned his position as manager of the electrical department 
of Meears. Strode & Co., after 17 years' service with them, to join 
Mr. Ernest Withers in the business of Waring and Withers. The 
style of the firm is now MESSRS. WARING, WITHERS & CHADWICK, 

THe KENT Егкотвіс PowER Co. has transferred ita offices 
and wiring department showrooms from Railway Street, Chatham, 
to 240, High Street, Rochester. 

THE Ivor ELECTRICAL Co., LTD. has removed to 56, Red 
Lion Street, Clerkenwell Rosd, E.C.1. New telephone number: 
“ Clerkenwell 3663.” 

Messrs, PETTIGREW & MERRIMAN, LTD., have removed from 
7, Henrietta Street, Covent Garden, to 122-124, Tooley Street, 
London Bridge, В.Е. 1, where they will give trade demonstrations 
of the '* Select-o-phone " automatic telephone system. Telegrams : 
* Merrigrew, Tooley, London; telephone number: Hop 134." 

Мв. JoHN Russ, of Maiden Lane, W. C. 2, asks that in future all 
communications should be addressed to him at St. Andrew's Works, 
Dunsmure Road, Stoke Newington, N. 16. 


Catalogues and Lists.—M Essns. Hay, ManvoN & Co., 
LTD., 14, Bride Lane, Ludgate Circus, E.C., 4.—An extremely well - 
produced catalogue of water-power plant. The list deals com- 
prehensively with all parts of the hydraulic side of hydro- 
electric machinery, and the illustrations of Pelton wheels, turbine 
runners, valves, pipe details, &c., are very good, and the descrip- 
tions full and lucid. 

Eoonomic Evectric, LTD., 10, Fitzroy Square, W. 1.—'' Wireless 
Catalogue (28 pages). This is a very comprehensive list, giving 
prices and illustrations of all kinds of wireless apparstus— 
punors, valves, detectors, condensers, resistances, instruments, &c. 


THE NEWMAN ELECTRICAL Co., 64, Newman Street, W. 1.— 
An illustrated prióe-sheet of Nuoo“ artistic alabaster bovi 
fittings in various finishes; also Schedule "O," giving revised 
prices of electrical accessories, including switches, fuseboards, 
lamp-holders, adaptors, heating apparatus, &o. 

Mn. WALTER BALMFORD, “Electric House," Whittall Street, 
Birmingham.— Two illustrated leaflets descrbing the " Soot” lamp- 
holder and shade carrier; also a pamphlet describing the British 
R. B. small lighting set. 

CARBON Co., Carron, Falkirk, N.B.—An illustrated price-list of 
14 “Carron " fires in various sizes and finishes. 

SWEDISH GENERAL ELECTRIC, LTD., 5, Chancery Lane, W. C. 2.— 
An illustrated descriptive pamphlet dealing with three-phase 
commutator motors. 

THE GENERAL ELEOTRIC Co., LTD., Magnet House, Kingsway, 
W. C. 2.—Two show-cards dealing with low-wattage gaafilled 
lamps. 

The company has just issued its Bulletin No. 9, Rotary 
Converters," describing in detail the characteristics of the 
machines made in the company’s works. The introduction gives 
general information on rotary converters, including such items м 
power factor correction, commutation, armature heating, &c. 
Section II deals with voltage regulation by reactance, and ac, 
booster control. Starting and synchronising are covered by 
Section III, which includes notes on running the converters in 
parallel. In Section IV the design is described, and full parti- 
oulars of the component parte are given. Rotary converter sub- 
stations are dealt with in the last section, and equipment and lay- 
out are illustrated. The illustrations throughout are very olear, 
and the publication is another example of the excellence of 
modern advertising. 

Messrs. LAcY-HULBERT & Co., LTD., 91, Victoria Street, 8.W. 1. 
—List E L B 4. An illustrated and priced pamphlet describing 
the " Boreas " patent portable electric blower. 

Messrs. THOMAS MEADOWS & Co, LTD., 10, Errol Street, 
Whitecross Street, London, E. C. 1.—Ciroular relating to packing 
cases specially designed to prevent pilferage. 

Messes. WATSON & Sons (ELECTRO- MEDICAL), LTD., Sunic 
House, Parker Street, Kingsway, W.C.2. Bulletin 36 В, describing 
a portable trausformer unit for X-ray work; illustrated and 
priced. 

Summer Sports.—The Tennis Section of Tucker's 
Athletic and Recreation Club (J. H. Tucker & Co., Ltd.) commenced 
the season on Saturday last, in glorious weather. The opening cere- 
mony was performed by Mrs. T. R. Martin, supported by Mr. T. R. 
Martin (joint managing director), Mr. 8. В. Davies (production 
manager), Mr. W. Y. Smith, Mr. H. W. Rodgers, Mr. С. H. Walker, Mr. 
W. A. Wood (hon. sec., Tennis Section), and Mr. H. Pratt (general 
secretary). Apologies for absence were received from Mr, and Mrs- 
J. B. Tucker and Mr. Tranter, who wished the club a successful 
season, and hoped to be present at some future date. The first 
tournament takes place on Saturday next. 

On Saturday last, Pope's Electric Lamp Co. opened their cricket 
season with a game against Osram Second XI at Wood Lane, and 
won by 54 runs, Pope's scoring 139 and Osrams’ 85. For Pope's, 
F. Bryant was suocessful with both bat and ball, sooring 70 and 
taking 3 wickets for 41 runs, while Mr. Kenneth Pope got 28 runs 
and took 3 wickets for 33 runs ; Chelsom took 2 for 15. 


Electricity Supply Rifle League.— The following are 
the results of the April matches :—Brompton 558, Hackney 557 ; 
St. James's 535, Hackney 538 ; Central 559, Hackney 552; Hackney 
538, Fulham 521 ; Brompton 530, Fulham 479 ; City Co. 661, Brompton 
543 ; Brompton 551, County Co., 530 ; City Co. 564, County Co. 526 ; 
City Co. 572, Shoreditch 571. The City Co. now heads the list with 
10 points. 


Failure of Compulsory Arbitration in Norway.— Тһе 


Norwegian Government has decided not to renew the “ provisional " . 


Compulsory Arbitration Act, which has been in force since 1916, 
learns the Daily Intelligence of the International Labour Office. 
It was passed in the autumn of that year largely in order to deal 
with widespread disputes in the engineering, mining, and guper- 
phosphate industries, the introduction of such а measure having 
been the subject of agitation ever since 1909. The Aot was renew- 
able annually. and the period expired on April lst. The decision 
to allow it to lapse was largely due to its unsatisfactory working 
in the conflicts of the paat year.— Daily Telegraph. 


The Future of Dutch Industries.—In an interview, Mr. 
Philips, of the Philips Incandescent Lamp Co., at Eindhoven 
(Holland), declares that in the long run Dutch industries will not 
be able to compete with the German producers if the demands of 
the German working men remain at the present low level. It will 
not only become necessary for the manufacturer to reduoe the 
profita, but at the same time the Dutch working people must bring 
their living standard down to a lower level in order to prevent 
greater unemployment,— Times Trade Supplement, 


Copper and Lead Prices.—Mxssns. F. Smita & Co. 
report, May 10th :—“ Copper (electrolytic) bar sheets and rods and 
h.c. wire, no change." | 

Messrs. JAMES & SHAKESPEARE report, May 116һ:—' Copper 
bars (best selected), sheet and rod, £114—£2 decrease ; English 
pig lead, £25—30s. increase.“ 
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Book Notices. Electric Arc Welding.” (26 pp.) 
Special Publication No. 7,783/2 of tha Metropolitan - Vickers 
Electrical Co., Ltd., Manchester.—This is an example of modern 
publicity in which advertisement is combined with technical facts. 
The introdaction is a comparative survey of the several methods 
of welding in which the utility and efficacy of the electrio arc for 
this purpose are emphasised. The many applications of this type of 
welding are then enumerated, showing how it enters into every 
department of engineering. Notes on materials and impurities 
found in them and their effects are next dealt with. Then the 
method of procedure is explained, and particulars of electrodes, 
current strengths, speed and power oonsumption, are given in 
tables The necessary electrical equipment is described in 
detail, and accessories are also included. The illustrations are par- 
ticularly good, and bring out the points of the text very clearly. 

. " Aluminium Bus-bars and Connections" (16 pp.). Publication 
No. 171B of the British Aluminium Co., Ltd.—Although а trade 
publication, this pamphlet is an attempt to give an unooloured 
survey of the advantages obtainable by the use of aluminium in 
power stations. Economy is, of course, the keynote, the other 
points of the superiority of aluminium over copper for bus-bars 
heing given as :—Greater ease in erection; less temperature rise 
for equal conductanoe, and а considerable reduction in the weight 
to be supported. The illustrations, with which the publication is 
liberally endowed, depict various large installations of aluminium 
bus-bars, including those installed at Birmingham, which form a 
splendid example of the work. Several tables are embodied in the 
brochure giving particulars of the current-carrying capacity, 
resistance, and other characteristics of various sizes of aluminium 
bars and connections. | | 

“London Chamber of Commerce Thirty-Ninth Annual Report of 
the Council and Transactions of the Year 1920.” 

Journal of the Institution of Electrical Engineers.” Vol. LIX, 
No. 298. February, 1921. London: E. & F. М. Spon, Ltd. 
Price 10s. 6d. This issue contains the address to the Students 
Section by the President. 

Electrical Handling of Materials." Vol. II. Structural Work. 
By Н. Н. Broughton. Pp. xiv + 292; 358 fige. London: Benn 
Bros., Ltd. Price 25s, net. 

" Electric Welding." By E. Vial. Pp. хіі + 417; 829 figs. 
London : McGraw-Hill Publishing Co., Ltd. Price 22s. net. 

"Heating Systems: Design of Hot-Water and Steam Heating 
Apparatus." By F. W. Raynes. (Second edition. Pp. 324; 
158 figs. London : Longmans, Green & Co. Price 21s. net. 

We have received from Measrs. Henry Frowde & Hodder and 
Stoughton, 17, Warwick Square, Newgate Street, E.C. 4, a list of 
technical and scientific books published during the present year as 
well as several in preparation. Prices and particulars are given. 

‘‘ High-Tension Switchboards.” By Henry E. Poole, B.Sc. (Hons.), 
xo. Pp. 114; 22 figs, Also "Electricity in Steel Works.” By 
Wm. MoFarlane, BSc. Pp. 109; 21 figs. London: Sir Isaac 
Pitman & Sons, Ltd. Price 2s. 6d. net each. (Pitman’s Technical 
Primer Series.) 

Technologic Paper No. 170 of the U.S. Bureau of Standards, 
"Pyrometric Practice.’ Pp. 326; 185 figs. Washington: 
Government Printing Office. Price 60 oents.—In this publication 
a complete treatise on the practical phases and applications of 
pyrometry is presented. All general methods of measurement, 
instruments and use and standardisation of apparatus are discussed. 
The paper is illustrated with photographs of modern American 
instruments. Many tables are included, and the treatise contains 
an index for ready reference. 


Westinghouse Co. іп Argentina.—4A Government Decree 
authorises the Sociedad Anonima Compania West ing house Electric 
Internacional, constituted in Wilmington, U.S.A., on May 21st, 
1920, to establish a branch or agency in Argentina.— Review of the 
River Plate, 


Zinc.— Mr. Hoover has announced that the Department of 
Commerce will undertake surveys of conditions in the zinc markets 
of the world. He added that he did not know what could be dore 
to help the present unfavourable situation in the United States, but 
it was hoped that the surveys would disclose where American zinc 
could be most profitably exported.— Reuters Trade Service 
(Washington). 


International Rubber Exhibition.—The fifth Inter- 
national Exhibition of Rubber, Other Tropical Products and Allied 
Industries, will be held at the Royal Agricultural Hall from June 
3rd to June 17th. Sir Owen Philipps, M.P., is the hon. president, 
and Mr. H. Greville Montgomery is organising manager. Already 
40 British and foreign countries, and over 50 associations and firms 
have secured space. The exhibits include rubber manufactured 
articles, reclaimed rubber, compounding ingredients, machinery, 
and appliances, &c. International congresses will be held dealing 
chiefly with the rubber industry. | 


Iron Castings.— THE Вгвтгкү IRON Co., of Birtley, 
announce that special arrangements have been made to keep their 
foundries at work during any prolongation of the coal strike, 
supplies of pig iron and coke being assured. They are making 
turbine, colliery, and other castings up to 30 tons weight. 


Australia and Trade with Germany.— 7% Times 
Melbourne correspondent reported on May 6th that it was stated in 
the House of Representatives that all restrictions on exports, 
Including exports to Germany and Russia, had been removed. 
Importa from Germany are limited to articles such ав ‘parte of 
machinery which are unobtainable elsewhere, | 


The Coai Dispute.—Upon the whole the electrical 
industry seems to be carrying on remarkably well in this, the 
sixth, week of the dispute. Supply undertakings generally 
are still able to give а restricted output and limited. tramway 
services are still available. 

It has been reported in the Press during the current week 
that a number of well-known electrical and cable manufac- 
turing companies have been discharging thousands of em- 
ployés owing to the coal situation. 

Among the less fortunately placed concerns is the Staly- 
bridge, &c., Joint Tramways and Electricity Board, which 
has had to suspend the whole of its tramway services, and 
which, it is reported, is in a precarious position as regards 
electricity supply. The completion of an oil fuel installation 
at the Crown Point station of the Leeds Corporation enabled 
a greatly improved tramway service to be operated. At 
Nelson the tramways have been shut down, and in Bury a 
50 per cent. reduction has been made. 

lhe Birmingham Electricity Supply Department, which, 
until quite recently, did not consider it necessary to impose 
any ofticial restrictions, has had to review its position, and 
restrictions are being made with a view to causing as little 
dislocation as possible. The tramway services have been 
reduced by 35 per cent. 

On May 4th the Birkenhead authorities were temporarily 
unable to obtain coal in sufficient quantity to maintain the 
necessary head of steam for their generating plant. As a 
result the tram ways were suspended for a period of two hours. 

At Bradford a deputation representing the tramway em- 
ployés interviewed the manager with regard to the curtail- 
ment of services which had been put into effect. The manager 
informed them thut he was acting upon Government instruc- 
tions, Whereupon the deputation pointed out that the position 
of Bradford with regard to fuel did not justify such a drastic 
cut.“ The town clerk stated that the Mines Department 
had powers to take action against the Corporation for any 
breach of the order. It has been arranged for a large number 
of the men to take their holidays now in order to avert 
standing them off.“ 

In Sheffield the tramway employés have been put on to a 
day-by-day ugreement. Thus, if circumstances necessitate 
it they may be temporarily suspended. Eight thousand were 
added to the unemployed list during last week. 

On May 3rd the Doncaster Electricity Committee announced 
that it had secured sufficient coal to run the electricity works 
for unother fortnight. 

The L.C.C. tramway services have been cut down a great 
deal, especially in the outer suburbs. On the Underground ”’ 
railways, economy is being effected chiefly by severe cuts 
in the Sunday train services, although the week-day services 
have also been curtailed. The general arrangement is for a 
later commencement, and an earlier cessation of services. 

In addition to a great reduction in the Halifax tramway 
services, the electricity supply is being withheld between the 
hours of II pin. and 6 aan. The town clerk has been in- 
structed to prosecute firms not complying with the 50 per 
cent. power reduction order. | 

The Yorkshire (Woollen District) Electric Tramways Co., 
Ltd., has adopted the policy of not running any cars before 
12.45 p.m., and services are discontinued at 8.30 p.m., with 
an hour's extension on Saturdays. 

The nuinber of unemployed has reached appalling propor- 
tions, and it was stated at the beginning of the week that 
5,000,000. workers had been directly affected by the stoppage. 
and that 2,000,000 of these were receiving full unemployment 
allowances. In London itself the number of people thrown 
out of work was reported to be upwards of 200,000. 

The restricted. supplies now being given have necessarily 
affected. industrial concerns severely. All but three depart- 
ments of the Helsby cable works have been closed. А quantity 
of coul from the works is being supplied to necessitous people 
in the district. | 

Further steps have been taken by the Government to con- 
serve coal. On May 4th the Secretary of Mines issued an 
order for public lighting to be reduced to 25 per cent. of that 
employed on the same date last vear, in the case of towns 
with a population of 5,000 or over; smaller towns were 
ordered to suspend public lighting altogether. Power for 
tram ways and light railways is restricted by the order to 75 
per cent, of the normal. 

The renewed Order in Council extending for another month 
the conditions necessitated by the declaration of a ‘* state of 
emergency," permitted the Secretary of State to institute a 
further extension of one hour of " summer time." It was 
decided later, however, that the small amount of fuel which 
would be conserved in this way did not justify any action in 
the matter. 

A Times message dated May 10th said that a detachment 
of naval electricians and. stokers had left Portsmouth that 
day for London. It was understood that they were detailed 
for duty at power stations if required. 

Members of the E. P. U. at Greenwich refused to handle 
imported coal and were, therefore, dismissed. The secretary 
of the union stated that unless the men were reinstated the 
yee of the electrical services of London might be closed 

own. 

The Glasgow Corporation has ordered large quantities of coal 
from Canada at the price of £2 188. 6d. per ton (conditions 
not stated). 
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The E.T.U. and Non-Unlon Installations.— At last 
week's meeting of the Swansea Corporation Electricity Com- 
mittee, Ald. Alex. Sinclair (chairman) presiding, further cor- 
respondence was read with reference to the intention of the 
Electrical ‘Trades Union (Swansea Branch) to put in force a 
list of bona fide contractors for wiring purposes. The chairman 
explained that the law on the matter was distinct that if the 
Wiring was approved by the local authority they were bound 
to carry out the connection, but the men now came in and 
suid that if the wiring was not done in accordance with the 
union's regulations then they would not connect up. The 
Hackney Borough Council had had damages awarded against 
them by the magistrates before whom it was pleaded on 
behalf of the local authority that the reason for the default 
in not connecting up was force majeure—an act over which 
they had no control. The Hackney authority, however, were 
appealing against the decision. 

Ald. Colwill (vice-chairman) pointed out that the Committee 
conformed to the trade union conditions in every respect, and 
that was all that could be reasonably expected of it. To 
expect the committee to watch all the outside contractors 
would need a little army ОЁ inspectors. 


The Chairman: It would simply amount to this, that if Mr. 
Burr. the electrical engineer, not being on the union list of 
contractors, wired his own house, the union would instruct 
their members not to connect it up. 

It was decided again to replv to the E.T.U. that the Cor- 
poration could not be expected to do more than conform to 
the trade union conditions as at present. 


Labour and Preduction.— Sir Robert Hadfield, Bt., 
presided on May 4th at a dinner at the Grand Hotel given 
by the Council of the Tron and Steel Institute to the president. 
Dr. J. E. Stead. In the course of his speech, Sir Robert 
referred to the immense services rendered by Dr. Stead to the 
science of metallurgy. in which his name is and always will be 
a household word. They had with them. too. that evening 
the distinguished American metallurgist, Mr. J. A. Panton, 
whose labours on behalf of the science had been of the highest 
importance. Proceeding to allude to the present industrial 
troubles of this country, Sir Robert remarked that Judge 
Garv, the head of that wonderful organisation known as the 
United States Steel Corporation, recently stated that there 
must he reductions in wages on that side of the water. Tn 
this respect no one wished to see reductions in the income 
of our wage-earners less than did he (Sir Robert). but the 
present. fictitious state of affairs, financially and industrially, 
made it impossible to get on a sound footing until some read- 
instment first took place. Mr. Panton had pointed out to 
him—and he wished the Labour leaders would remember this 
—that on, sav. an 80 per cent. or 90 per cent. productive basis. 
that is in a steel works, for example. it might be possible to 
earn reasonable nrofits and pav reasonable dividends, sav, a 
few ner cent. The Labour leaders, however, little realised 
that if this production were dronned, even on a comnarativelv 
small scale. overhead charges. which were wages more or less. 
reare l their heads, and what would have heen reasonable 
profit became a serious loss. Daily Telegraph. 


The Safeguarding of Industries Bill.—In the Honse 
of Commons sitting in Committee on Mondav. Mr. Stanley 
Baldwin. President of the Board of Trade. moved the resolu- 
tions for the safegnarding of British industries for a period of 
five years, which were published in the Errctrican Revirw 
for April 8th, p. 461. Mr. Baldwin, in the course of his 
speech, referred to the prevailing. unprecedented trade con- 
ditions throughout the world, and said that they must watch 
the exchanges righting themselves Һу the natural and nrobabl« 
slaw process of evolution, but they had to remember that 
this conntry would starve if it were not for its industries. 
The Government did not propose to leave things alone. There 
was the great danger that if nothing was dore there would 
inevitably come into this country unchecked a flood of foreign 
goods at prices with which. for the time being. it would he 
impossible to compete. This would cause a storm of protest 
from the manufacturing centres which no Government would 
be able to resist. and the result would be the worst thine 
in the world—legislation of a panic nature. The speaker 
went on to refer to the most specific pledres that had been 
given with regard to something being done for kev industries. 
The list of scheduled industries had heen cut down to the 
narrowest limits. and he believed that every man with ^ 
knowledge of British industry. to-dav would see that thev had 
in the articles scheduled the main things which went to make 
the scientific. foundation of British industry. The prospects 
of the chemical industry were illimitable. and its development 
was absolutely necessary in such я country as ours. Tn that 
industry. as developed in Germany. and as it wos hoped to 
develop it in this country. there was unlimited scope for 
brains. In this enuntry our brains were as good as those 
of anv people in the world, and we wanted to lose no oppor- 
tunity of affording seana fer thom Л making fields in which 
they could be exercised. T^ the Bill the support that the 
Government advacated was limited to five vears, hecanse thev 
believed that at the end of that time the Government would 
be in a position ta see whether these indnstries had proved 


themselves worthy of the support. A committee would be 
set up, including members of the fighting services, in order 
to keep in touch with the work of all these key industries 
and to make an annual report to Parliament. Passing to 
dumping, he reminded the committee that the committee 
which sat under the chairmanship of Sir Henry Birchenough 
advised that a special import duty should be levied whenever 
it was established that dumping was going on on a substantial 
scale. [t was on these lines that the Bill proposed to deal 
with dumping. Dumping would only be dealt with when the 
committee was satisfied. that by dumping employment iu 
any industry in the United Kingdom was being, or was likely 
to be, seriously affected. But even then the duty would he 
imposed only for three years or less. Food and drink were 
specifically excluded, and it was not intended to schedule 
raw materials, which were very difficult things to define. 

Many members took part in the discussion. Ultimately Mr. 
Chamberlain said that it was hoped that the first resolution 
would pass on Tuesday and the second on Wednesday. 

At the end of Tuesday's debate an amendment limiting the 
operation. of the proposed Bill to one year was defeated hy 
289 votes to 79. 

The Manchester Guardian publishes the following :— 

The l.amp Importers’ Committee are making a strong pro- 
test against the attempt of the lamp "' ring to get electric 
lamps included in the Key Industries Bill. Thev regard the 
attempt as one of the insidious operations of the lamp ring 
in this country which was definitely stated to exist by the 
sub-committee appointed by the Standing Committee on) 
Trusts,“ and "' an attempt to crush out the independent traders 
and electrical engineers.“ 

The statement continues: ''The high prices charged by 
the lamp ring for home trade are denounced by the sub- 
committee already referred to. These high prices make the 
maintenance of electric light a heavy item and tend to prevent 
more rapid development of the use of electricity, thus denying 
its convenience and hygienic value to the poorer sections of 
the public. This retarding of development naturally restricts 
the manufacturers of electrical machinery, heating, and cook- 
ing, and domestic labour-saving appliances. "This, we assert. 
is of greater importance to the community, in view of the 
expansion of new manufactures and exports and the openings 
for trade thus offered, than a trifling increase of the ring 
manufacturers’ operatives, against which must also be set 
the loss of employment to ourselves, office and warehouse 
staffs, and travellers, which would be the result of the passing 
of these restrictions.” 

In a memorandum drawn up by the British. Empire. Pro- 
ducers’ Organisation and sent to the Chancellor of tlie 
Exchequer the following reference is made to the electrical in- 
dustry :— 

" Electricity as power is one of the most essential raw 
materials and so wants special consideration. Backwardness 
before the war was due to two causes: (1) Free imports, (2) 
municipal trading. No firm could extend works according to 
the possible demand of the Empire as the effect of free im- 
portations in this country created a demand for every system, 
whilst in America and Germany there was standardisation. 
The result was that the output of our biggest firms was only 
10 or 15 per cent. of the output of the German A.E.G. or 
American General Electric.“ 


New French Companles,—There has becn formed at 
Lille (79, Rue Gantois) the Société des Accumulateurs du Nord 
for the manufacture and sale of accumulators and electric 
mining lamps. The company has taken over works and assets 
of the Société anonyme électrique de Thumesnil. in liquidation, 
and its capital is 1,600,000 fr. in 6,400 shares of 250 fr. each. 
of which 4,520 are allotted to the several contributories. 

The Société industrielle des Machines et Outillage has been 
constituted at Paris (65, Avenue Victor-Emmanuel IIT) with a 
capital of 600,000 fr. in 950 fr. shares, of which 1.200 are 
allotted to M. Perree Martin as consideration for assets. 

The Société hydroélectrique de la Rance et de l'Arguenon 
has been established to work a hydro-electric station on the 
upper Rance, and another at Gueldo on the Arguenon, the 
latter using the hydraulic power of the tides. The original 
capital of 3,000,000 fr. will be raised to 14,000,000 by successive 
issues, of which 8,000,000 fr. may be in bonds; 2,000 500-fr. 
shares of the original issue are offered to the dwellers in the 
district, so that they may participate in an undertaking which 
closely concerns their interests. 

With a capital of 900,000 fr. the Société de Production et 
d'Exportation Sidérurgiques has been formed at Paris (A. 
Rue de la Victore) for trade in all branches of mechanical an 
electromechanical production. | 


Canadian E ectrical Manufacturing Industry, — Tbe 
Dominion Bureau of Statisties has issued a preliminary repor 
covering the vear 1919 on the electrical apparatus manufac- 
turing industry in Canada. Ninety-five plants are specified. 
of which 64 are in Ontario, 16 in Quebec, and the remainder 
scattered throughout the other previnces. The investment 
in the Province of Ontario is 55.500.000 and in the Province 
of Quebec $20,000,000. The total Canadian investment 18 
$45,956,399, The value of goods turned out by the 95 fac- 
s in question was slightly less than $35,000,000.— Electrical 
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Foreign Trade.—APRIL FiGURES.—The following are 
the values of importa and exports of electrical goods and 
machinery in April :— 


April. 4 months, 1921. 
1921. Inc. or dec. Inc. or dec. 
IMPORTS. £ & & 
Electrical goods, &o. 211,013 + 107,727 + 637,611 
Machinery eee eee 1,028,778 = 854,384 Е 838,902 
Electrical machinery 52,157 — 34,164 — 43,051 
EXPORTS. 
Electrical goods, &c. 1,436,109 + 679,580 + 1,981,966 
Machinery ... coe 7,784,302? 7 3,732.639 + 15,596,736 
Electrical machinery 423,757 + 239272 + 1,037,040 
RE-EXPORTS. 
Electrical goods, &с. 25,180 + 11,658 + 176,776 
Machinery ... 58е 94,805 — 28,218 — 33,104 
Electrioal machinery 3,696 + 1,724 + 1,967 


Joint Industrial Councils.— We have received from Mr. 
W. Arthur Jones, general secretary of the Electrical Puwer Engi- 
neers’ Association, а copy of a letter addressed on behalf of his 
Executive Council to the Town Clerk of Hammersmith with regard 
to the recent resolution of that Borough Council to discontinue its 
association with the Joint Iadustrial Councils concerned with con- 
ditions of employment and rates of remuneration for the several 
sections of the Counoil's staff and employés, &c. Apparently the 
objection of the Counoil to taking part in the future work of such 
bodies is based on the fact that its connection with the various 
Whitley Councils plaoes it under an obligation to apply the awards 
which are formulated. Mr. Jones points out, however, that only 
in so far as azreements arrivel at by the regularly constituted 
machinery in the industry are honoured, can there be any reason- 
able possibility of industrial peace being maintained. It is because 
both the Government and the public at large have recognised the 
necessity for industrial peace, and the importance of preventing 
possible disputes orystallising into antagonism and culminating in 
Strikes, that they have consistently advocated tha; the old bad 
methods of individual bargaining should be replaced by machinery 
whereby all questions affacting the employé: can be amicably 
settled around a table in а spirit of mutual trust and confidence. 

“ Your Council cannot but be aware that the effect of Whitley 
Councils in the electricity supply industry has undoubtedly been to 
effect a diminution in the number of disputes, and as more experi- 
ence is acquired, these good resu:ts will become more apparent. 

The inevitable outcome of a secession such as your Council con- 
templates will lead to the moral damaging of the whole acheme, 
and will tend to bring about the return of the chaotic conditions 
which prevailed before the war. 

It may be that your Council has been obsessed with the fact that 
up to the present Whitley Councils have been concerned with the 
question of wages. Perhaps, under the circumstances, this has 
b en inevitable. It is, however, the desire and intention of this 
Assosiation that Whitley Councils in the electricity supply industry 
should devote their attention to the larger questions, such as the 
effi ziency of the industry as a whole, and that they should be made 
а means whereby those who are engaged in the industry should 
make their definite contribution to its more efficient administration, 
The breaking up of the Councils by such action as your Council 
proposes to take will effectively prevent this, to the grave detriment 
of the industry." 

Catalogues, &c., for Chile.— In a recent dispatch to the 
Department of Overseas Trade, the Commercial Secretary to 
H.M. Legation at Santiago makes the following comments in 
connection with the translation into Spanish of catalogues, 
pamphlets, leaflets and other printed matter sent by United 
Kingdom manufacturers and exporters to firms in Chile :— 

The title or most conspicuous word should be in Spanish 
and not in English. Unless this is so, even when the subse- 
quent material is in Spanish, very little gets read. As every 
firm of any standing in the country receives a mail bag full 
of advertising matter by each mail, it is obvious that with 
such a collection to choose from it is only the Spanish reading 
matter that will receive any attention. It is most important, 
therefore, that upon taking off the postal cover the most strik- 
Ing wording Which reaches the eve shall be in Spanish. 
This at once places it amongst the few to be read instead of 


п many which are consigned to the nearest wastepaper- 
asket. 


The Erection of Meter Boards: Trade Union Dispute.— 
t was recently reported that the joiners employed by the 
Swansea Electricity Department had, on the instructions of 
their society, ceased to erect meter boards, on the assumption 
that they were not being made under trade union conditions. 
Correspondence was read from the society adinitting that the 
real facts were not clearly known, and from the firm at 
Treorchy supplying the boards to the effect. that the trade 
union rates and conditions were being strictly observed. Mr. 
Bevan (printer) complained that the society had not first 
obtained the information before stopping the men. That was 
the sort of thing that brought trade unionism into disrepute. 
Mr. Clarry considered it а very high-handed action, and 
thought the society should be asked to apologise. Mr. Miller 
Qoiners) said the society placed the onus upon the manufac- 
turer to prove that the work was done under trade union 
conditions. It was explained that the men had not actually 
ceased work, as they were putting up meter boards that were 
made in the workshop. Incidentally, it was stated that the 
cost of making them had been 19s., and the price to buy them 
98. 6d. It was resolved to instruct the men to put up the 
meter boards in question. 


LIGHTING AND POWER NOTES. 


Aberdeen.— ELECTRICITY SuPPLY.—AÀt a meeting of the 
Electricity Committee, a letter from the Banff and Macduff Town 
Councils was read, asking that the city electrical engineer might 
be allowed to advise them upon the question of an electricity supply 
for the two towns. The Committee recommended that the Council 
should express its agreement. 


Argentina. — ADDITIONS TO LARGE Sration. — The 
Compania Hispano-Americana de Electricidad, which owns two 
electricity generating stations in Buenos Aires with a total capacity 
of 110,000 kW, is putting down two more 25,000-kW turbo- 
generators in order to meet the increasing demand for power. 


Barrow.— DIRECT LasouR.—In connection with recent 
complaints received from the Secretary of the loca! branch of the 
Electrical Trades Union, with regard to wiring work which was 
being carried out in the borough by members of the Union and 
others who were normally employed at the shipyard, during 
their spare time, or when they were unemployed, it was decided 
by the Electricity Committee that Corporation wiring work 
should be done by direct labour. 


Blackburn.— APPLICATIONS FOR PowER REFUSED.— 
The Electricity Committee has decided not to grant the applica- 
tions from Billington Parish Council and Oawaldtwistle Urban 
District Council for the supply of power from the new station. 
A Committee was appointed to deal with the application of Black- 
burn Rural District Council, 

Cost ot NEW STATION.—At a meeting of the Town Council on 
May 5th, Mr. L. Bates asked the original estimate for the new elec- 
tricity generating station. He was under the impression it 
amounted to £250,000, and h3 believed the c:st now would be 
nearer £800,000. The town clerk replied that the original eati- 
mates were for a much smaller stat ion. 


Bolton.— DELAYED EXTENS:0xs.—At a meeting of the 
Town Council, reference was made to the decision of the Elec- 
tricity Committee to delay extensions at the Back-o'-th'-Bank Works 
in order to curtail expenditure. In view of the statement a year 
ago as to the urgency of these extensions, it was thought the 
public ought to be given a reason for ho'ding them up. Councillor 
Roberta said the extensions were in two sections. It was only the 
second section which was being held up. The first would see them 
through the winter and well into next year. Last year the Com- 
mittee sold over 30,000,000 units, but unless there was an early 
resumption of trade they wou'd have to face a reduction of output 
of from 5 to 10 per cent. 


Boston.— PRovisionaL ORDER.— The Town Council bas 
received a letter from the National Electric Construction Co., 
which holds the Boston Electric Lighting Order, 1915, stating 
that there is no prospect of proceeding with the work a‘ the 
present time. 


Burnley. — Mains Extensions. — Burnley Electricity 
Committee has authorised several extensions of electricity mains, 
the cost to be defrayed out of a loan of £20,000 sanctioned by the 
Commissioners. 

The electrical engineer haa reported the receipt of complaints 
from Reedley Hallows Council regarding the unsatisfactory elec- 
tricity supply. He stated that to improve the supply it would be 
necessary to lay an additional feeder cable а distance of 1,200 yards, 
at a cost of £1,800. Consideration of the question was deferred 
for the present. 


Canada, — PRINCE Epwarp IsríND.—The  Zleírical 
News states that the Prince Edward Island Light, Heat, and Power 
Co. has asked for incorporation by the local legislature, which is 
meeting at present in Charlottetown. The capital stock is 
$2,000,000, ала it is planned to supply light, heat, and power to all 
parts of the island from one big central power house, using coal to 
generate electricity, The inoorporators include Mr. Н. A. Sanders, 
of London. 


Carlisle.— ExPERT ÁpvicE.—The Electricity Committee 
has passed a resolution to retain the services of a consulting 
engineer, to be nominated by the President of the Institution 
of Electrical Engineers, to advise upon the present position of 
the electr. ciby undertaking and make recommendations for meeting 
future demands upon the works. 


Consett (Co. Darham).—Free LIdHTINd.— It was 
reported at a me.ting of the Urban District Council that for a 
period of 21 years from 1911 the Cleveland and Durham County 
Electric Power Co. was under azreement to supply free electricity 
for lighting the town up to 1,098,000 units; 916,699 uni в were 
still available, aud on last year's basis of consumption this would 
be sufficient to light the district for another 21 years. 


Continental.— FRANcE.—In order to meet the increasing 
demand for electricity for lighting and power purposes, the Com- 
pagnie Centrale d'Energie Electrique is increasing the capacity of 
its generating station at Rouen by the addi:ion of two new 
10,000-kW steam turbo-alternato:s. The output of the plant last 
year reached a total of 46.057,950 kW-hours. 

TUBKEY.—La Société Ottomane d'Electricité is increasing the 
capacity of the generating station in Constantinople by the 
addition of a new 10,00C-«W steam turbine and alternator. The 
number of clients supplied increased during last year from 12,894, 
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representing 15,594 kW to 17,207 (18,657 kW), the output of the 
station during the 12 months amounting to 29,588,900 kW-hours, 
an increase of nearly 4,000,000 kW-hours over 1919. 
FINLAND.—The Government is at present investigating the 
possibilities of generating power from the Imatra Falls on the 
Vuokeen River in East Finland. The idea is to connect several 
smaller falls above Imatra, build an embankment, and thus obtain 
a head of about 24 metres. The power station, with eight hori- 
zontal turbines, is to develop 150,000 h.p. The carrying out of 
this project will entail large excavations and blasting operations, 
especially as regards the construction of the canal—] km. іп 
length—which is to convey the vast volume of water from the 
granite-built embankment to the power station, and, acoording to 
the estimates made, about 700,000 cb. metres of earth and rock will 
have to be removed. It is estimated that all this will cost about 
267,000,000 Finnish marks. At present the work is only being 
planned, but there is no doubt that sooner or later it will be carried 
out. There is already a railway to the falls, which are situated in 
a well-populated distriot, whilst the nearest port, Wiborg, is not 
more than 50 km. distant. The power generated will moat 
probably be used on the railways.— Times Trade Supplement. 


Dartford. — Loan SANcTIONED.— The Urban District 
Oouncil has received sanction to a loan of £12,106 for additions to 
the electric plant and mains extensions, and an additional loan 
of £4,562 has been applied for owing to increased costs. 


Dublin.—PusL:ic LiauTING SusPENDED.— The Lighting 
Committee has decided to suspend from May 9th to September 30th 
the whole of the oity public lighting, arranging, however, that the 
order may be modified to suit, in the event of the curfew regula- 
tion under martial law (from 10 p.m. to 5 am.) being altered. The 
coal situation was the chief factor determining the action. 
Electric lighting in the Rathmines (Co. Dublin) district was 
suspended last week-end, owing toa strike of municipal workers 
upon a question of hours. 


Egham and Stalnes.— PRICE Repuction.—The Evening 
News announoes that the coat of electricity is to be reduced by 
10 per cent. 


Electricity District.— NogTrH LANCASHIRE AND SOUTH 
CUMBERLAND.—The Electricity Commissioners give notice that the 
time within which objections or representations may be made or 
schemes submitted in connection with the above-named district has 
been extended from the last day in April to July 30th, 1921. 


Fermoy, — ELkcTRICITY Canvass. — The local Co- 
operative Society recently notified inhabitants that it had decided 
to install а generating plant at its mill premises, and wished to 
know how many people would take electricity. It is reported that 
the canvass has been successful, and the scheme is to be proceeded 
with, 

Gosport.—Company’s INABILITY TO SuPPLY.—Many 
complaints have been made by would-be electricity consumers who 
have had their premises wired only to be informed that the Tram- 
way and Lighting Co. was unable to give them a supply, says the 
Hampshire Telegraph. The Act under which the company works, 
imposes a penalty of 408. for each day of default. The manager 
of the company has explained, however, that the trouble is due to 
the non-celivery of new plant, owing to war conditions and labour 
disputes, and that when it is installed it will enable the company 
to supply three times as much power as it has to provide at 
present. For the last 18 months the plant has been running with 
an 80 per cent. overload. 


Horbury. —ELECTRICITY SuPPLY.— The Urban District 
Council has passed a resolution approving of the granting of an 
order by the Electricity Commissioners authorising the Electrical 
Distribution of Yorkshire, Ltd., to supply electricity for all public 
and private purposes within the urban distriot of Horbury. 


Hull, — SEED as FURL. — It was reported in the 
National Newa that a local oil manufacturing firm had offered the 
Hull Coal Controller 400 tons of damaged cotton-seed, suitable for 
fuel, and that the offer had been passed on to the city electrical 


engineer. 
OIL FuEL.—At a meeting of the Hull Coal Emergency Com- 


mittee, the electrical engineer (Msjor H. Bell) said that oil fuel 
was being utilised up to 50 per cent. of the power station’s 
requirements, but it was two or three times as costly as coal. 


Lamberhurst (Kent).—SMALL WATER- POWER PLANT.— 
The town mill is being converted into a generating station, with 
motive power obtained from the river Teise, by Colonel F. G. 
Delamain. Electricity will be supplied to consumers in the village 
at ls. per unit. 

Lincoln. — Loan WITHDRAWAL. — The Manchester 
Guardian states that the Lincoln Corporation is withdrawing 
its application for sanction to borrow £67,000 for further 
contracts in connection with the extension of the electricity 
undertaking. 

Liverpool. — EXTENSTOxS.— The City Council has approved 
of building operations being continued at the Lister Drive No. 1 
Power Station, subject to specified conditions. 

INSTALLATIONS DELAYED.—-There is a delay with regard to the 
installation of electricity in new houses which are being built by 
the Corporation, owing to the Ministry of Health declining to bear 
the cost. Negotiations are still proceeding on the subject. 


London,—BExTHNAL GREEN.—The Borough Council has 
received sanction to borrow £54,143 for extensions. 

HACKNEY.—The Electricity Committee has drawn up a revised 
scale of charges which the Council is asked to approve. Included 
in this scale is an increased minimum charge of 13s. 4d., instesd of 
10s. Lighting is to be charged for at the rate of 18, per unit for 
any quantity not exceeding 91 units per kW demanded апа 2d, per 
unit thereafter. The alternative charges for power are as follows :— 
£2 per quarter per kW demanded, and 1id. per unit, or a flat rate of 
34d. per unit; 24d. per unit is recommended for heating, cooking 
and other domestic purposes. 


Mauchester.— CHEAPER ELEcTRICITY FORESHADOWED.— 
At a recent meeting of the Electricity Committee it was announced 
that a surplus was ex to be made during the current 
financial year, and, as soon as working costs fell sufficiently, 
charges to consumers would be revised and lowered. 


Newport.—Issuz or Srook.—The Town Council has 
resolved to raise £600,000 in 6 per cent. redeemable stock, the 
bulk of which is to be spent in new public works, including 
£121,982 on account of electricity supply extensions, £48,628 on 
account of tramways, and other sums for bridge work, &o. 

INQUIRY.—A local inquiry is to be held into the application of 
the Corporation for permission to extend its electricity scheme to 
the parishes of Bedwas, Malpas, and Duffryn. At present the 
Corporation is entitled to charge 9d. as a maximum, but it is 
negotiating for powers to charge 10d. if the necessity arises. 


South Africa.—GovERNMENT CONTROL OF ELECTRICITY 
SuPPLY.—The British and South African Export Gazette says that 
although only very meagre particulara are available regarding the 
Bill which is shortly to be presented to the Union Legislature to 
deal with matters concerning the supply of electric light and 
power, it is alresdy evident that the measure will not have an 
altogether smooth passage. Some considerable degree of Govern- 
ment control of electricity undertakings is proposed, and, as a 
natural corollary, legislation will have to be enforced to provide for 
the bringing of existing schemes up to one standard of efficiency. 
This must necessarily involve heavy expenditure on alterations and 
improvements, and it seems to be on these grounds that the 
opposition is chiefly based; the view expressed by General Smuta 
in a pre-election speech is that such unification is in the best 
interests of power development in South Africa. Though it will 
doubtless cause a flattering in municipal dovecotes, it will at the 
same time stimulate the use of electric light and power among 
consumers who in the past have often been not a little critical of 
the treatment meted out to them by virtual monopolist, and 
consequently should materially increase the demand for plant and 
accessories, from generating machinery to domestic fittings. 

BURGHERSDORP.—The Municipal Council proposes to borrow 
£12,500 for the provision of an electricity supply scheme for 
public and private lighting purposes. | 

Stretford.— EXTENSIONS APPROVED.—At a meeting of 
the Urban District Council receipt was reported of the consent of the 
Electricity Commissioners to the extension of the Trafford Park 
station by the installation of one 5,000-kW set and accessory plant, 
and by the necessary building extensions. Preliminary sanction 
has also been given to a loan in respect of the foregoing extension, 
as follows :—Plant, £70,000 ; mains and services, £30,000. 


Torquay. — Consuttant CanLED Ін. — Мг. E. T. 
Ruthven-Murray is to be asked to advise the Council as to the 
possibility of installing steam-raising plant on the present site. 
In the meantime, the electrical engineer has been authorised to 
repair an economiser at an approximate cost of £1,250. This 
renewal is necessary, in the opinion of the engineer, to carry the 
station through until another supply becomes available. 


Walsall.—Loan SANCTIONED.—'The Electricity Com- 
missioners have sanctioned the borrowing of £107,600 by the 
Town Council, in respect of the completion of the electricity 
works at Birchills. 


Walton-on-the-Naze.—PRoPoskD PURCHASE OF UNDEB- 
TAKING.— The Electricity Committee reported at a recent Council 
meeting that negotiations were atill proceeding for the purchase of 
the local undertaking owned by the Coast Development Co. The 
clerk hed interviewed the Electricity Commissioners, and hoped to 
be able to submit a draft contract very shortly. The liquidators 
had asked if the Council could provide financial assistance to enable 
the undertaking to be carried on, but it was decided not to take any 
action in this matter. 


Weybridge.—Prorosep PRICE INCREASE.— On May 3rd, 
Colonel T. C. Ekin, of the Ministry of Transport, conducted a publio 
inquiry into the application of the Urban Electric Supply Co. to 
increase the price of electricity at Weybridge and Walton from 10d. 
to 18. per unit. There was opposition on the part of the Weybridge 
and Walton Urban Diatrict Councils. 


Whltby.—LoAN.—The Urban District Council has 
applied for sanction to a loan of £2.300, for meters and а spare 
feeder. 


Worcester. — ELECTRICITY FoR Houses.—After a great 
deal of discussion, the City Council decided, on May 2nd, not to 
supp'y electricity as well as gas to the houses on the Bromyard 
Road site. 

Councillor Mrs. Edwards, a Labour representative, advocated 
electricity in view of the lowness of the ceilings in the houses 
under consideration, 
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Worksop.—ExTENSIONS.—The Council is contemplating 
the expenditure of about £24,000 on extending the electricity 
supply of the town. Among the works to be carried ont is the 
provision of the necessary plant and mains to deal with a bulk 
supply from the Manton Colliery, which is to be taken as an alter- 
native to extending the municipal undertaking. 


TRAMWAY AND RAILWAY NOTES. 


Argentina, — Ramway  CoMwMENCED..— His Majesty's 
Consul at Antofagasta (Mr. Н. W. W. Bird) has informed the 
Department of Overseas Trade that according to the local press а 
start has been made by the Argentine Government at Salta on the 
preliminary work in connection with the railway projected to run 
vid Huaitiquina on the frontier to Antofagasta. The plans of а 
French company which made the surveys some years back have 
been acquired. 

As regards the Chilean section, which is roughly a half of the 
projected railway, nothing has been decided, 


Belfast —New PTaxr.—Owing to the increased services 
upon the Antrim Road route to Bellevue Gardens, it has beoome 
necessary to install additional plant at the Salisbury Avenue 
station, and the Tramways Committee recommends application for 
sanction to borrow £14,000 for this purpose. 


Bradford.— BREAKDOWN.—On May 4th the tramway 
services, already cut down by the fuel shortage, were dislocated on 
the Southfield Lane, Banktop, Queensbury, Wibsey, Bankfoot, and 
Wakefield Road routes, owing to failure of power in the two trunk 
cables at 9.15 a.m., just when cars were returning to the depót for 
the suspension of the service until noon. Several cars could not 
be moved from the city termini, and the defects were not entirely 
rectified during the remainder of the day, though some of the 
cars were removed by an emergency electricity supply from the 
Odsal sub-station, 


Burnley.—Gnrant REFUSED.—The Unemployment Grants 
Committee has refused to make a grant to the Tramway Depart- 
ment for the relaying of the tramway track. 


Bury.— YEAR’s WoRkiNG.—For the year ended March 
31st last there was a loss on the tramway undertaking of £10,872 
on the Bury section, and of £1,948 and £650 on the Radcliffe 
section, 


Continental,.—SPA1IN.—La Société des Tramways et Elec- 
tricité de Bilbao has oontracted with the Sociedad Hidro- 
Electrica Iberica for the supply of all the power necessary for the 
electric tramways in Bilbao. It has also sold to the Iberica Co. 
the 7,000-kW power station established at Burcena in 1908-11. The 
station, which is ateam-operated, will serve as a reserve to the 
Iberica Oo. s water-power plants. 

To remedy the growing congestion of traffic in Barcelona, which 
the tramways are unable to deal with, it is proposed to build an 
underground railway, or, as it is termed, & " Metropolitano.” A 
company has been formed, on the board of which are some of the 
most distinguished Spanish railway engineering experta, assisted by 
M. Lorton, the director of the Paris Metropolitain. Besides 
relieving the local congestion, the Metropolitano will be linked up 
to the several railway companies converging on the city, whose 
through goods traffic will be speeded up by the use of the lines of 
the railway during the night. 

SwITZERLAND.—Owing to the mild winter and the decrease in 
wages and in the price of materials, the electrification of the Saint 
Gothard Railway is proceeding in a moat satisfactory manner. It is 
hoped that the Bellizona-Lugano-Chiasso section will be in working 
order by October. The double line between Giubasso and Sasso should 
be completed by the same time. Bythe end of the year the Erstfeld- 
Aarth-Goldau section and the Aarth-Goldau-Chiasso section are 
expected to be electrified.—Reuter's Trade Service (Zurich). 


Dearne District.—Licur RAILWAY SCHEME APPROVED. 
The Sheffield Independent understands that the Ministry of 
Transport will confirm the Dearne District Light Railways Order, 
1920. This Order authorises the Urban Councils of Wombwell, 
Wath-on-Dearne, Bolton-on-Dearne, and Thurnscoe, acting jointly, 
.to construct and undertake a system of light railways connecting 
a number of colliery townships in the Dearne Valley. The trunk 
line is to be carried from the Barnsley borough boundary through 
Ardsley, Wombwell,Wath, Bolton, and Goldthorpe, to Thurnscoe, with 
branches to Darfield and Swinton. The Order limits the capital to 
be raised under ite authority to £300,000. 


Doncaster.— NEW Track.—After an interview by the 
town clerk and the borough surveyor, at the Ministry of Trans- 
port, the Tramways Committee recommends that the surveyor be 
authorised to proceed with the doubling of the tramway track 
from the junction of Cleveland Street and St. Sepulchre Gate to 
Balby Bridge, and that negotiations be opened for the purchase of 
a strip of land for the widening of Balby Road. 


Durham County.— TRANSPORT ScHEME.—At a meeting 
of the County Council, on May 4th, the Chairman, referring 
to the rejection of the Council's Transport Bill, said the Bill had 


been strangled at ita birth. They were not going to take it 
lying down, and had made up their minds to go on preparing 
the ground so that they might be able in the future to provide the 
county with a greatly improved transport service. 


Gateshead.—OPTion or PUnßcHASR.— The opinion of 
the Corporation is divided upon the question of taking over the 
tramway undertaking next year when the next opportunity falls 
due. Unofficial estimates give the amount required for purchasing 
the whole system as £1,500,000. Another 14-year period will 
elapse before the option can be exercised again. 


Llanelly.—ErkcrRIO VEHICLERS.—AÀt a meeting of the 
Borough Council, on May 2nd, it was decided to seek sanction to a 
loan of £2,300 for the purchase of two electric lorries. 


London,—TRAck RENEWALS.—Evidence of the efforts 
of the L.0.0. Highways Committee to make up for time lost during 
the war is given by a recent statement that the rate of relaying 
old tramway lines is now 26 miles per year, which is considerably 
above the pre-war average. Only about 4 miles per year were laid 
during the war period. 

BREAKDOWN.—On the evening of May bth trains between 
Richmond and Broad Street, on the North London Railway, were 
held up for nearly an hour, owing, it is stated, to the breaking of a 
conductor rail. 


Rawdon (Yorks,).—REPAIRS DEMANBED.—In addition 
to protesting against the Leeds Tramways Committee's proposal 
to apply for sanction to increase the statutory maximum fare to 
2d. per mile, the Rawdon District Council has called upon the 
Leeds Corporation to repair the tramway in the Rawdon area, and 
to improve the car service. 


Shipley.—ABANDONED ExXTENSsION.—At a meeting of 
the District Council, on May 5th, the chairman of the Highways 
Committee reported that as it appeared that the scheme for the 
extension of the Bradford tramways through Shipley to Baildon 
had been abandoned, the Committee had invited tenders for the 
purchase of the rails and points purchased by the Shipley Oouncil 
nearly 10 years ago for use on this extension. The Oouncil 
confirmed the action of the Committee. 

In the above matter it is hardly correct to say the scheme has 
been abandoned by Bradford. In 1911 the Baildon Council asked 
Bradford Corporation to extend the tramways from Shipley, the 
Baildon Council offering £50 per year for 10 years. The Cor- 
poration could not agree to this, and it was decided eventually that 
the Baildon Council should apply for а Provisional Order, and that 
Bradford should construct the line. The Order was secured, and 
Bradford arranged with the Shipley Council to undertake the 
construction of a short length of track from the present 
Shipley terminus to the centre of the river bridge, at а cost of 
$650 in materials and labour. The war held up the scheme, and 
Baildon Oouncil failed to renew the Order within the time allowed. 


Urnguay.—OvERHEAD TRamway.—lt is announced that 
a project for the installation of an aerial tramway between the 
Old Town district of Monte Video and the Cerro, is shortly to be 
presented to the Municipal authorities. The motive power for this 
installation would be obtained from the State Electrical Depart- 
ment, and it is intended that the fares shall be the same as those 
charged by the existing ordinary tramway between the two points 
named. The author of the scheme is Senor Francisco Piria. He is 
asking for a concession for 25 years, after which period the whole 
installation would become the property of the Municipality.— 
Review of the River Plate. 


TELEGRAPH AND TELEPHONE NOTES. 


Dutch East Indies. WIRELESS SERVICE. —It is announced 


from Washington that a commercial wireless service between the 
United States and the Dutch East Indies has been established. 


France. WIRELESS INVENTION.—Prof. Lippmann, lec- 
turing at the Academy of Sciences, on May 9th, described an invention 
of MM. Abraham and Planiol for utilising ordinary telegraphic 
apparatus for sending, receiving, and printing wireless messages. 
Prof. Lippmann said that experiments made before a number 
of official experts between Paris and Nogent le Rotrou had 
given brilliant results, and that as many as 7,000 words had been 
automatically registered in one hour.— Reuters Trade Service 
(Paris). 


Norway.—TELEGRAPHIC CoMMUNICATION.—On the pro- 
posal of the Norwegian Telegraphic Board that the telegraphic 
connection between Finland and Norway should be via Petsamo, 
the President of the Republic of Finland has decided that the line 
of telegraphs through Petsamo may be used for the purposes of 
this connection, provided that the charges payable to the Finnish 
State shall be at the rate of 11 centimes per word.—Economic 
Review. 


South: America,.— TELEPHONE SERVICE.—4À public tele- 
phone servioe between Parana and Crespo (Prov. of Entre Rios) 
was inaugurated on April 4th. The line has been constructed by 
the Compania Entrerriana de Telcfonos,— Review of the River 
Plate, 
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NEW ARGENTINE WIRELESS COMPANY.—À Germano-Argentine 
company has been organised, under the name of Compania Radio- 
telegrafica Transcontinental, with head offices at Buenos Aires, 
with the object of establishing wireless communication between 
Europe and South America. It will have a share capital of 10 
million pesos, of which 3.000.000 pesos of 7 per cent. preference 
shares and 4,500,020 pesos of ordinary shares are already oa the 
market. The preference shares were subacribed for in Argentina, 
and the ordinary ones were taken by a German syndicate formed 
by Siemens & Halske, the A. E. G., and the German South African 
Bank. The board of directors is composed of principals of these 
companies. The new company, which has received from the 
Argentine Government a concession to adopt the German Tele- 
funken system, will proceed with the immediate erection of a 
wireless station within the Argentine, in connection with the 
German station at Nausn. The undertaking seems to be mainly 
German, and has as ita declared object the development of com- 
mercial relations between Germany and Argentina.—Zngenieria 
Internacional, 


South Africa.—WiRELESS TgLEPHONY.—The Govern- 
ment is experimenting with wireless telephony with the view of 
linking the chief centres. Communication has been successfully 
established between Johannesburg and Bloemfontein. It is hoped 
to extend the system gradually, thus lessening the coat of ordinary 
telegraphic and telephonic working, which is unusually high owing 
to maintenance charges over immense distances.— Financial Times. 


Sweden.—Suirs’ WiRELESS.—The obligation imposed 
by the British Merchant Shipping Wireless Telegraph Act on 
shipping of over 1,600 tons burden to carry а wireless outfit is 
meeting with opposition in Swedish merchant shipping circles. It 
is urged that it is difficult, or impossible, under existing circum- 
stances to obtain both the apparatus and the trained staffs. A 
pe‘ition has been forwarded to the Swedish Ministry of Marine 
asking that steps may be taken to secure from the British 
authorities exemption from this obligation till the end of the 
current year, on proof of inability to conform to the law. 


Telephone Service, — Pustic CALL BOx RS. — It is 
pointed out by the Star that if a telephone call box in many of the 
London railway termini is used, it is necessary to pay 4d. for a call 
within the 10-mile ralius of Charing Cross. Yet at a call box 
outside the stations the charge remains at 3d., for which the 
following explanation is given :—The call boxes in the majority of 
large railway termini are “ not public boxes at all," but belong to 
the railway companies, and the calls go through the railway 
companies' private exchanges to the Post Office. Until the advent 
of the revised charges, the call rate to the public was the same as 
in the Post Office’s own boxes, but the railway companies have 
agreed to charge an extra 1d. on the minimum charge of 3d, The 
Postmaster -G neral's arrangement with the railway companies 
only ensures that they do not undercut the general call-box rate. 

The market town of Wincanton, Somerset, is still without a 
telephone, local basiness men having refused a scheme involving a 
£28 a-year subscription, says Zhe Times. 


Wireless Telegraphists.— Wace Repuction.— The 
Association of Wireless Telegraphiste, reporta the Daily Jerald, is 
faced with a reduction of wages for its mambers of £2 per month, 
and has agreed to the cas» going to arbitration. A meeting of the 
Associatión officials with the conciliation officer of the Ministry of 
Labour was held on the 6th inst. to arrange for the hearing of the 
case, and a joint meeting of the Union and the employers to con- 
sider procedure will be held within a few days. Pending the 
decision of the Arbitration Court, it has been agreed that there 
shall b» no alteration in wireless telegraphi sts’ wages. 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph indicates 
the issue of the ELECTRICAL REVIEW in which the “ Oficial 
Notice" appeared.) 


OPEN. 


Australla. — MELBOURNE. — June 15th. Victorian 
Government Railways. 50 oil-immersed single-phase track and 
sig aal transformers for power signalling (Contract No. 33,901).* 

June 22nd. One electric lifting magnet (capacity 4 ton), one 
440-V motor generator. 

Jane 29th. Supply of I-ton platform type industrial storage 
battery trucks, also battery-charging equipment, 

August 10th. 250 oore-type impedance bonis for power 
signalling, with a capacity of 1,000 amperes per rail; alio 50 
miles of solid insulated copper wire, No. 14 Brown & Sharpe 
gauge, and 50 miles of solid insulatel copper wire, 16 standard 
gauge. 

August l7th. 3,000 sets of renewals for cauatic sola primary 


cells. 
August 30:h. Board of Works. Four electrical centrifugal 


pumps, each with a capacity of twelve millioa gallons daily. 


Aldershot.—May 24th. Urban District Council Elec- 
tricity Departmeat. Three miles of 6,090 volt, 3-phase cable. (See 
this issue.) 


Belglum.— BRUss RLS. May 26th. Municipal authori- 
ties of Schaerbeek. Fifty-five section boxes and 130 j anction boxes 
required in connection with the electricity supply system. Parti- 
ou'ars may be obtained from the Service de l'Elcc'ricité, Hotel 
Communal. Tenders to the College des Bourgmestres et Echevins, 
Hotel Communa!, Schaerbeek, Brussels. 

May 27th. Supply and erectioa of ten electrio capstans for 
sluice doors. Service d'Etudes et de Controle des Applications de 
l'Electricité, 52, Boulevard du Rézent, Brussels. 

ANTWERP.—May 27th. Municipal authorities. Paper-insulated 
telegraph cables required in connection with the fire brigade 
service. Particulars, 1 frano, from the Service Eleotrique, Hotel 
de Ville, Antwerp. - 


Dandee.— Corporation. Electric lighting fittings for new 
City Hall and for the supply of kinematograph and appliances. 
Mr. Jas. Thompson, city architect. 


Edinbargh.—May 26th. Electricity Department. E. h. p. 
and l.p. switchgear for sub- station. (April 29th.) 

Corporation. Electrical work in connection with the Corpore 
tion's Wardie housing scheme (360 houses). Pians by Messrs. 
Robertson & Swan, architec‘s, 29, Hanover Street, Edinburgh. 


Fijl.—Suva.—June 30th. Municipal Council. One 
200-kW, 480/520-V, 3-wire, d.o. generator, directly ooupled to a 
300-h.p. vertical Diesel oil engine, with accessories and generator 
panel Specifications (21s.) from the Town Clerk, Sava, Fiji, 
c/o Box 2,557, @ P.O., Sydney. 


Glasgow.—May 81st. Electricity Department. Cables 
(including small i.r. cables and fisxibles) and meters for twelve 
months, (See this issue.) 


Haddersfield.— May 28th. Electric light installation in 
United Methodist Church and School, Outlane. Mr. F. Roberta, 
Maplin Lea, Lindley Moor, Outlane, 


Lochgelly (Fife).— Town Council. May 2 Ist. Electric 
installation for 40 houses. Specifications from Mr. A. D. Haxton, 
меце 3, High Street, Leven. Tenders to Mr. В. Small, Town 

lork. j 


London.— SHOREDITCH.—June 7th. Electricity Depart- 
ment. Constructional steel and ironwork building, 20-ton weigh- 
bridge, b.p. steam pipes, valves, &c., for Whiston Street generating 
station. (See this issue.) 


Mexborough. — May 21st. Urban District Council. 
Electricity Department. One 750-kW rotary oonverter with 
transformer. (May 6*h.) 


Newcastle-on-Tyne. — May 17th. Electricity Supply 
Department. Half-a-mile single, I. p., lead-covered, steel-armoured 
main cable. (May 6*h.) 


New Zealaud.— June 28th. Public Works Department. 
Ten s.p. oil-filled transformers for the conversion of three-phase 
ourrent at 50 cycles, the voltage ratio being 50,000/11,000, for 
Waikato power scheme,* 

June 28th. Supply and delivery at Lyttelton of two 50-kVA, 
two 100-kVA and two 200-kVA condensers in connection with the 
Lake Coleridge electric power supply (Section 116).* 


Sale.— Urban District Council. Electricity Department. 


Converting plant, complete with e.h.p. and l. p., d.c. switchboards. 
(May Gth.) 


South Africa.—July Sth. Electrification of Capetown- 
Simonstown and Durban-Maritzburg lines. 


Southampton. — May 14th. 
8-phase, 6,000-V cable. (May 6th.) 


Wimbledon.— May 25th. Electricity Committee. H. p. 
sub- station switchgear. (See this issue.) 


Electricity Department. 


Worcester. — The Housing Committee is inviting tenders 
for the installation of electric light to the 111 housx on the 
North wick housing site. 


* A copy of the specification, &o., can be consulted at the Depart- 
ment of Overseas Trade, 35. Old Queen Street, S. W. I. 


CLOSED. 


Bradford.— Electricity Committee :— 


One 1,000-kVA transformer for Valley Road works sub station, £1,971.— 
British Electric Transformer Co., Ltd. 


Tramways Committee. 


Points and crossings, for renewal of track at Otley Road and Parkerend 
Road Junction, £3,110.— Hadfields, Ltd. (Sheftisld). 


Cauterbury.— Town Council :— 


Garrett"? 24-ton type electric street-watering van, £1,867,—Agricultural 
and General Engineers, Ltd, 
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Doncaster.— Town Council : — | 
Hand-operated travelling orane, £331.—Herbert Morris, Ltd. 
Steam piping, £593.—Aiton & Co. 

Edinbnrgh —Portobello power station :— 


Pump-house foun lations, £11,245.—Mess s. J. Best & Sons. 


Galnsborongh.— Urban District Council : — 


Electric tipping wagon, £1,824.—M  ssay & Co., Orwell. 


Gillingham (Kent).—Town Council. Wiring 62 houses 
for electric lighting :— 


W. McDonald, subject to conduit tubing (accepted), £717. 
Evans Bros. (in steel conduit), £160. 
A. E. ош & Co., in solid-drawn tubing, £761; in Henley's system, 


£ е 

W. J. Fosh (system not stated), £720. 

W. G. James & Son (solid-drawn conduit), £734; Henley's system, £957. 

A. Merritt (solid-drawn tubing), £885; as above, with welded tubing, £862; 
brazed tubing, £827; Henley's system, £721. 


South Africa.—Carz Town.—The Corporation has 
recently placed an order with Measrs. Reunert & Lenz for a Babcock 
and Wilcox water-tube boiler, rated at 35,000 lb. of steam per 
hour. The price of the whole set erected, but excluding chimney 
and draught plant, is £20,000. 


Swansea.—The Corporation Electricity Committee was 
informed by Mess в. Hornby & Oo., agents for the Siemens- 
Schuckert meters, that these were already in stock in London and 
that the 50 per oent. tax did not apply. The firm aided that in 
any case their prices were inclusive of all charges, they themeel ves 
being responsible for the payment of the 50 per cent. or any other 
tax by the Customs. On the motion of Mr. Clarry, it was decided 
that as no tax went to the Government the Committee purchase 
the British meters at 161. per meter extra cost from Messre. 
Chamberlain & Hookham, Ltd, 


FORTHCOMING EVENTS. 


Physical Society of London.—Friday, May 18th. At the Imperial College 
of Sciense, South Kensingion, S. W. At б p.m. Ordinary scientific 
meeting. 

Chemical Society.—Thursday, May 19th. At Burlington House, Piccadilly, 
W. At8p.m. Ordinary scientitic meeting. 

Roentgen Society. Thursday, May 19th. At the University College, Gower 
Street. At8.15 p.m. Silvanus Thompson Memorial Lecture, Electrical 
Instruments and Paenomena in Physiology,“ by Prof. A. V. Hill, F. R. S. 

Junior Institution of Engineers.—Friday, May 90th. At Caxton Hall, 
irte S.W. At 8 p.m. Locturette, “ Liquid Fuels,“ by Mr. 

. Arnold. 


NOTES. 


Swansea Salaries.—Ao example of the confusion 
attending the contrary decisions of the National and District Joint 
Boards was forthcoming at last week's mesting of the Swansea 
Electricity Committee, when a letter was read from the secretaty 
of the District Jo:'nt Board containing a resolution recommending 
that the constituent bodies should reduce the salaries in the area so 
аз to correspond with the fall in the cost of living. The chairman, 
Ald. Sinclair, said that this was а case in which the District Board 
was in disagreement with the National Board, which claimed that 
there should be no revision. They in Swansea followed the District 
Board's schedule, and the reduction in Swansea was in operation 
from April 1st. A letter was read from the Electrical Power 
Engineers’ Association saying that the reduction of salaries for the 
quarter commencing April lst was in direct opposition to the 
decision of the National Board, and entering a protest. The 
Committee decided to reply that the protest should be sent to the 
District Joint Board. 


New Aerial Torpedo.—M. Demblanc, a French engineer 
specialising in seronautics, has perfected a new aerial torpedo, 
which oan be released from either an airship or an aeroplane. The 
weight of explosives, borne through the air on a gradually 
descending path by a system of sustaining planes, is said to be 
sufficient tə make the torpedo a most formidable weapon—parti- 
cularly as the inventor has fitted to the torpedo wireleasly- 
controlled steering planes which enable those on the aircraft from 
which the torpedo has been released to regulute its rate of 
descent, also to guide it from side to siJe in order to direct it 
accurately to any given target.— Evening News. 


The Boy Scout Shilling Fusd.—With a view of 
assistiog the Prince of Wales's appeal on behalf of the Boy Scouts, 
a Shilling Fund has been opened by the Committee of the Hyde 
Park D.nce Club. On May 24th (Empire Day) the Fund will be 
inaugurated by an At Home and “Thé Dansant at the Hyde 
Park Hotel (4 to 6.30). 

Particulars will appear from time to time, it being the intention 
to hold attractions daily from the date of inauguration for a week, 
the whole culminating in a grand bel! to be held at the Hyde Park 
Hotel on the eve of Derby Day, May 3:at. 

The arrangements are being made with the assistance of Messrs. 
Tredega-s, Ltd , of 7, Brook Street, W., who have placed the whole 
of their organisation at the disposal of the Fund Committee, and 
from whom invitation cards for the At Home" may be obtained, 
Books containing 20 shilling vouchera, with receipts, will be issued 
to those interested. 


Hydrotechnics at Grenoble University.—In our issue of 
July 2nd, 1920, we published an article by Major T. Rich, desorib- 
ing the exceptional facilities afforded by the University of Grenoble 
for the study of water-power and power transmission during the 
Summer Holidays. A series of Vacation Lectures, with visits to 
some of the numerous installations in the neighbourhood, was 
arranged, bat, owing to the short notice, only a few students 
attended. Nevertheless, the satisfaction shown by those who 
j>ined demonstrated that the experiment was worth continuing. 
It is proposed, therefore, to hold a Vacation Course of Lectures on 
the Utilisation of Water-power, with some notes on Power Trans- 
miesion, in the summer of 1921, arrangements being made to visit 
some of the interesting local installations. A preliminary pro- 
gramme of this course has been forwarded to us, from which it is 
clear that the ground will be thoroughly covered, : 

The lectures will be given in such a way that those who have 
had French lessons at a public school can follow the work 
without diffisulty. However, a course of preparatory instruction 
in French for those who do not know the language sufficiently 
will be given during the four weeks immediately preceding the 
beginning of the technical course. The charges for board and 
lodging will vary in August next between 240 fr. and 600 fr. per 
month, i.e., between £4 10s. and £11 per month, at the present 
rate of exchange. 

The Hydro-electric Technical Course will in all probability be 
started towards August 8th or 10th, and will extend over a period 
of one month. The registration fee for this course will be 110 fr. 
(£2). The registration fee and charges for the preparatory course 
in French will be 200 fr. (£3 15з.). 

It is proposed to throw the course open to students of the 
technical colleges and engineering institutions, and also to those 
members and associate members of the Institutions who are 
interested in these questions. Grenoble is the holiday centre of 
the French Alps, with ample opportunities for amusement, and 
rooms are available to suit all purses. A special electrotechnical 
course will be held for British students and members of institu- 
tions, if a sufficient number of them attend at Grenoble in 
August next. A decision on that point will be taken at the 
beginning of June, and in order to arrive at such decision it is 
particularly requested that all those intending to join shouid 
inform the Office National des Universités et Eco'es Franc sises, 
at 45, Great Marlborough Street, W. 1, and should register on or 
before May 28th. "The registration fee will be payable on or before 
June 15th, 

Further particulars are to be obtained from Mr. Н. Sloog, hon. 
sec., British Bureau, Engineering Department of the Office National, 
at the above address. 


Service Notes, — Captain A. Кед, Tyne Electrical 
Engineers, who has just been appointed adjutant of that corps, 
was its quartermaster until recently; Wireless Telegraphist 
A. Dean, serving ashore, has been promoted commissioned tele- 
graphist from the 12th ult.; Wirelees Telegraphist H. Johnstone, 
serving with the rid at Devonport, has been promoted commis- 
sioned telegraphist from the same date; and Wireless Telegraphist 
A. H. Warburton, serving on the flotilla mother-ship Ma‘dstone, 
has been similarly promoted; Warra at Telegraphist A. E. Wither 
has been appointed to the destroyer Shakespeare for wireless tele- 
graphic duty with the Sixth Destroyer Flotilla, from May 1st. 


Electricity Supply.— In a letter to The Times of May 11th, 
Alderman Beaumont, Chairman of the District Iadustrial Council 
(London area) for the electric supply industry, stated that the 
London electricity works were not affested by the dispute tet ween 
the National Federated Electrical Association and the Electrical 
Trades Union. The employers were in negotiation with the unions 
regarding the redaction of wazesin view of the reduced cost of 
living, and in acco-dance with their agreement, the matter would, 
if necessary, be varried before the National Joint Industrial 
Council, and finally to the Industrial Coart. 


Appointments Vacant.—T wo assistant electrical engineers 
(Rs. 920 and Rs. 690 per calendar month respectively) for the East 
Indian Railway Co.; chief clerk and accountant (4320) for the 
Grimsby Corporation electricity department; chief assistant 
engineer ( £250) for the Horsham Urban D.striot Council electricity 
works ; telegraph foreman (£140) for the Government of the Gold 
Coast. Ses our advertisement pages to-day. 

The Council of the Institution of Civil Engineers is inviting 
applications for the post of secretary, at £2,°00 per annum. The 
age specified is between 33 and 48, and applications have to be 
delivered to the President by Jure 11th. 


Commemoration of Ampère in  Paris.— Representatives 
of the Union of Engincers' Syndicates, and in particular of the 
Syndicate of Electrical Engineers, gathered at the tomb of André 
Marie Ampére in the cemetery of Montmartre, in Paris, on May 8th, 
to commemorate the hundred zh anniversary of Ampcre’s discovery 
of those principles of electricity which led to many of its modern 
uses, and caused his name to be employed as that of the practical 
unit of electrical current. М. Boucherot, President of the 
Engineers’ and Electrical Syndicates, who during the war perfected 
the ground telephone, which rendered great service to the French 
and Allied Armies, spoke at the graveside, showing how from a 
small beginning the use of electricity had grown till at the present 
time more than 60,000 skilled wo:kers were employed in various 
kinds of electrical work, not including telegraphs and telephones. 
In paying a tribute to Ampé:e, M. Boucherot pointed out that 
not only was he a great scientist and a роса citizen, but also 
something of a philosopher. He was much interested in psychology, 
and left two volumes, unfortunately incomplete, on ' The Classifi- 
cation of Ideas," —Jtewer's Trade Service (Paris). 
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The Electrical Trades Benevolent Institution.—At 
the last general meeting of this Association, alterations were made 
to the rules, giving additional powers to the Local Advisory Com- 
mittees. The confirmatory meeting will be held at the 
Cable-Makers' Association’s offices, Sardinia House, Sardinia Street, 
Ж.С. 2, on Monday, June 27th, at 2.30 p.m. 


Shoe-Fitting by X- rays.—A novel X-ray apparatus, by 
which one can actually see whether new boots or shoes fit, has 
b.en installed in a Kensington boot-makers’ shop. The purchaser 
of the shoes stands on the platform of the apparatus, and the 
X-ray view of the foot and boot is displayed to the purchaser and 
wasistant. “The apparatus is perfectly safe for all ordinary 
oircumstanoces." — Daily Mail. 


Lochaber Water Power.—On Wednesday, last week, a 
Committee of the House of Commons approved or the preamble of 
the Lochaber Water-Power Bill, by which the British Aluminium 
Company is seeking powers to utilise the flood waters of the River 
Spey for the purpose of generating e'ectrical energy. 


Oil Fuel for the Uaderground.— The power stations of 
the Underground Railways at Lots Road and the Metropolitan 
Railway at Neasden are now being fitted for the use of oil 
fuel, and u proposal to use oil fuel at the tramway generating 
station is being considered, The system adopted for the Lots 
Road and Neasden power stations gives the advantage of rapid 


conversion. of existing types of coal-burning furnaces. It is 
known as the Scarab otl-burning system with the patent 


Scarab burner, and the conversion is carried out without entail- 
mg structural alterations. The conversion is being effected 
gradually, so as not to interfere with the work of the stations. 
Apart from the advantage that oil fuel is available, while coal 
supplies are likely to be short for some time, it 18 claimed that 
the conversion will result in considerable economies, because : 

(1) Consumption is 50 per cent. less than сол]. 

(2) One man can do work requiring six men in the case of 
coul fuel. 

(3) Storage 1s simpler and handling easier. 

(4) Supplies can be obtained without fear of interruption.— 
The Times. 


The Austin Motor Company.— In connection with the 
appointment of a receiver and manager in respect of this 
company, it is reported in the Birmingham papers that Sir 
Herbert Austin, M.P., chairman and managing director, ad- 
dressed a meeting of 2,000 employés of the company in the 
kinema hall at. the Longbridge works during the luncheon 
interval on April 27th, and detailed the history ot the 
strenuous efforts which had been made during the last year 
to run the company successfully with a million and a half 
less capital than the amount which was admittedly required 
for such an enterprise. The negotiations now in hand would, 
he felt sure, result in placing the company in a more satisfac- 
tory financial position. In the meantime it had. been found 
necessary to protect the interests of all concerned by placing 
the business temporarily in the hands of a receiver. He urged 
them to give loyal assistance to the company, and prophesied 
that the good sense of the English people would very shortly 
lead to a cessation of the coal strike and other trade disputes, 
Whereupon an extremely bright future might be anticipated 
for the company. 


INSTITUTION NOTES. 


Engineers.— WESTERN CENTRE 
DINNER.— Ihe twenty-second general meeting was held at 
Bristol on Monday, May 2nd, when a good audience 
assembled under the chairmanship of Mr. A. J. New- 
man to listen to an address which was delivered by 
the President of the Institution. Mr. Llewellyn B. 
Atkinson, who took as his subject “ Pour Great Electric 
Lights,” namely, Faraday the discoverer, Maxwell the in- 
terpreter, Kelvin the measurer, and Silvanus P. Thompson 
the teacher. The PReStpestT, who was in his best form, spoke 
to an appreciative audience for nearly two hours. Following 
the address a dinner was held at the Grand Hotel to enable 
members to meet the President. Unfortunately several mem- 
bers who had intended to be present found themselves unable 
to do so on account of the disorganisation of the railway 
services, and the South Wales contingent had to depart at 
an early hour in order to travel by the last train to Cardiff; 
nevertheless, a thoroughly enjoyable evening was spent. 
Mr. А. J. NEWMAN again presided, and others present 
included Mr. LLB. Atkinson. Mr. A. Ellis (inmediate past 
chairman of the Western Centre), Mr. Nicholas Watts (presi- 
dent of the Bristol Society of Engineers), Prof. D. Robertson, 
D.Se., Messrs. H. I. Rogers; А. C. MeWhirter, W. A. Саттер, 
W. Collins; S. В. Haskin, W. T. Kerr. G. H. Langdon, T. E. 
lewis. A. NS Moore, l. A. D. Pedler, H. T. Sully, 11. ©. Ellis. 
T. Hood, A. F. Coates, and. Messrs. A. J. Ostler and C. T. 
Allan. (joint hon. secretaries of the Western. Centre), the 
grand total of members and guests being 58. The. brevity 
of the speeches may be attributed to the eagerness to proceed 
with the capital musical programme, the songs of Miss 


Institution of Electrical 


O'Gorman and Messrs. J. G. Royce, L. Dore, and Huntingdon 
being greatly appreciated. 

Alter the loyal toast, Mr. NICHOLAS WATTS proposed the toast 
of he Institution of Electrical Engineers," referring to ats 
small bezinning and subsequent growth, the responsible Sark 
it was undertaking, the value of ns library, and the importance 
of the work of its territorial centres and sub-centres through- 
out the country. 

Mr. LL. B. ATKINSON (president of the I. E. E.). in respond. 
ing, said he was glad to tind himself again amongst men 
of the Western Centre, the acquaintance of many of whom he 
had made during the {Institution's summer visit to South 
Wales last year. They were looking forward to visting 
Scotland next month, but they would never forget the success 
of last year’s meeting. It was very gratifying to note how the 
president (and the Institution through him) was welcomed 
wherever he went; he had personally visited all the territoriai 
centres, with the exception of the two Irish ones (be hoped 
that omission would be excused), and be had everywhere 
been well received. The membership of the Institution now 
very nearly approached 10,000 members of all classes—a figure 
to be proud of, and one which no other institution had been 
able to approach. Those results had been arrived at largely 
by the aid of the local centres and the fact that the local 
chalrmen sat on the Council of the Institution. 

The president made an appeal on behalf of the Benevolent 
Fund, recalling Mr. Hugman's offer, and said that they must 
do all they could to comply with his conditions. If they did 
not succeed in obtaining individual offers, they might, with 
the help of the local centres gather the requisite sum collec- 
tively, but in any case no effort should be spared to do all 
thes could to help the fund, as there was no doubt that it 
would be needed in the years to come. 

Ile hoped the Institution would be back in its own building 
by the middle of this month, when they hoped to introduce 
certain improved arrangements, such as keeping the library 
open in the evenings, making the common rooms more com- 
fortable, &c. In the annual report of the Council which 
would shortly be received by members, only a brief mention 
would be found of the proposed charter, but they would have 
opportunity for discussing it at the annual general meeting; 
the Council. would doubtless have the support of the general 
body of members in its application to the Privy Council. 
They had included in the draft charter a clause which would 
give members and associate members the right to call them- 
selves “ Chartered Electrical Engineers." 

Mr. ARTHUR ELLIS proposed the toast of ‘ The Visitors,” 
and assured them that they of the Western Centre always 
enjoyed welcoming visitors, because one of their alms was 
to create interest in the Institution and its work outside of its 
membership. The toast having been briefly acknowledged by 
Mr. J. Р. Brazil, the president proposed that of The Chair- 
inan," and referred to the success of the Western Centre and 
its present session. | 

Mr. A. J. New an, in briefly replying, disclaimed any credit, 
remarking that all the members of the Centre were so keen, 
and he had had the assistance of such able officers, that the 
session could not have been anything but a successful one. 

The meeting then terminated with the singing of the 
National Anthem. 


Royal Institution. —A general meeting was held on May 9th, at 
which Sir J. J. Thomson was elected honorary Professor of Natural 
Philosophy, and Sir Ernest Rutherford Professor of Natural 
Philosophy, 

The Fridsy evening discourse on May 27th will be delivered by 
Mr. A. Mallock on Elasticity.” 

Institution of Civil Engineers.—ENGINEERING CONFERENCE, 
1921.—AÀrrangements have been made to continue this year the 
series of conferences which were interrupted by the re-building of 
the Institution premises and the war. The conference will be beld 
on Wednesday, Thursday, and Friday, June 29th and 30th, and 
July 1st—the mornings of those days being given to discussions 
upon selected topics, and the afternoons to visita to engineering 
works, For the purpose of the meetings, the conference will be 
divided into seven sections :—(I) Railways, Roads, Bridges, and 
Tunnels ; (II) Harbours, Docks, Rivers, and Canals ; (III) Machi- 
nery ; (IV) Mining and Metallurgical Processes ; (V) Shipbuilding ; 
(VI) Waterworks, Seweraze. and Gasworks ; (VII) Electricity Works 
and Power Transmission. The topics to be discussed at the meetings 
of each section will be notified early next month, and it is intended 
that prints of the notes introducing the several subjecta shall be 
made available before the date of the conference. The complete 
programme, including the list of visits to works, will, it is hoped, 
be also ready for issue early in June, and will contain particulars 
to enable members to decide upon the visits they may wish to 
attend. 

The twenty-seventh James Forrest Lecture will be delivered by 
Air George T. Beilby, F. R. S., Assoc Inst. C. E., on Tuesday, 
Juns 28th. 

Manchester Wireless Soclety.— A general meeting was held on 
April 27th, at which the work of the past session was reviewed 
and future progress discussed. On April 30th the Society conducted 
a ramble in the neighbourhood of Hale. Three portable sets were 
erected at different points, and splendid results obtained in 
r:jaption from standard stations. A congratulatory message from 
Paris to the Luton Wireless Society was intercepted. The same 
evening transmission took place from headquarters, using one 
valve, and thia was received at a point 20 miles distant. Telephony 
was also tried, with fairly good resulta, up to seven miles, 
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Association of Engineers-in-Charge.—Owing to the continu- 
ance of the coal dispute the Council has found it necessary to post- 
pone the annual dinner, and all subscriptions are being returned. 

A visit is to be paid to the Hammersmith Borough Electricity 
Works on May 21st, and early in June the works of Mesars, Fraser 
and Chalmers (G.E. Co.), Erith, are to be visited. 


The Royal Soclety.—At a meeting on Friday last Prof. Albert 
Einstein and Prof, Peter Zeeman, amongst others, were elected 
foreign members, 


Physical Society of London.—At the meeting held on March 
22nd a paper on A Method of Measuring Frequencies, by Mesars. 
В. 8. Smith and G. Е, Partridge, was read by the latter. A 
heterodyne method of measuring frequency by comparison with a 
calibrated valve oscillator was described. The calibration was 
performed by means of two valve oscillators capable of giving 
frequencies of, say, 1,000 per sec. and upwards. The frequency of 
the oscillations was raised alternately to give a beat note whose pitch 
was determined by comparison with a fork. Intermediate 
frequencies were found by interpolation on the calibration curve, 
and & method of checking the capacities of the oscillator con- 
densers was desoribed. For the measurement of acoustic fre- 
quencies the sounds were converted into alternating currents by 
means of a suitable transmitter. 


Edinburgh Electrical Society.—The annual business meeting 
of the Society was held on May 6th. The treasurer submitted а 
satisfactory statement of affairs, which showed an increased 
membership over the preceding session. Prizes were presented to 
three apprentices, A, Clunie, D. Bee and T. Mercer, for competitive 
papers which they had submitted. The following were elected for 
18 жеты seasion :—Chairman, D. S. Munro; and vice-chairman, 

. Stark, 


Association of Teachers in Technical Institutions.—On Monday 
next the annual conference will be opened at Cardiff, and it will 
extend until Wednesday. Amongst the papers to be read are the 
following :—'' A National Scheme of Technical Education," by Mr. 
C. Coles, B. So., and " Apprenticeship in its Relations to Technical 
Schools and Industries,” by Mr. R. James, Wh. Ex. Resolutions 
will be considered urging the necessity of а Royal Commisaion on 
the whole field of technical education, pressing for the speedy 
bringing into force of the Education Act of 1918, advocating an 
increase in the number of scholarships available at Day Technical 
Institutions, and calling for amendments of the Teachers' Super- 
annuation Act of 1918. An attractive programme of social 
gatherings and visits to places of interest has been arranged. 


Soclete des Ingenieurs Civils de France. —A summer meeting of 
the British Section will be held in France between June 18th and 
21th. It has been decided that, in the same way as in 1920, participa- 
tion in the tour will not be oonfined to the members of the 
British Section, and that members of recognised British Engin- 
eering Institutions or engineers in general will be welcome. 

А сору of the programme and full particulars of the meeting 
can be obtained from the Hon. Secretary, 45, Great Marlborough 
Street, W. 1. The meeting will embrace visits to Verdun, Nancy, 
Metz, and the ironworks and factories of the Lorraine ares. 
Ladies аге cordially invited. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW pusted as to their movements, 


FOLLOWING upon his election as Speaker of the House of Commons, 
the Вант Hon. J. Н. WHITLEY, M.P., haa resigned the Joint 
Presidency of the Industrial League and Council which he has held 
for вэ long in conjunction with the Right Hon. 9. H. Roberts, 
M.P. Viscount Burnham, C.H., has consented to become Joint 
President in his stead. 

Mr. H. E. Buain, C. B. E., assistant managing director of the 
Underground Group of Companies, has been retained by the Trans- 
portation Commission of Toronto to advise that ойу on its trans- 
portation problems, and is sailing for New York in the Adriatic 
on Мау 18th. Mr. Blain will be joined later by Мв. C. S. LoucH 
and Мв. J. L. B. LiNDsAY, the comptroller and accountant, and the 
assistant secretary and treasurer, respectively, of the Underground 
Group, and the party wiJl then make a tour of many of the 
important cities of the United States to study transportation 
methods. 

Вів WILIAM SLINGO, the new British Controller-General of 
Peruvian Posta, Telegraphs, and Wireless Communications under 
the concession recently granted to the Marconi Co., of London, 
arrived at Lima, last week, says Tie Times, and is taking charge 
immediately. 

Maidenhead Town Council has increased the salary of the elec- 
trical engineer (MR. MILTON), according to a formula recom- 
mended by the A.M.E.E. (approximately £621). 

We regret to learn that Мв. L. L. Ropinson, borough electrical 
engineer, Hackney, has recently undergone an operation. The 
Council has granted him two months’ leave. 

Mr. Н, PAYN has been appointed engineer and manager to the 
Northwood Electrio Light and Power Co., Ltd.. in succession to 
Mr. E. J. Small pag. During the past few months, Mr. Payn has 


. been in charge of the company's extension scheme. 


Мв. STAINER .HuTOHINS, of Davenham, Cheshire managing 
director of Electro Bleach and Bye-Produots, Ltd., has joined the 
board of directors of the Lawes’ Chemical Manure Oo., Ltd. 

The Emperor of Japan has conferred the Order of the Bising Sun 
ар SIR JAMES MCKECHNIE, of Messrs. Vickers, Ltd., Barrow-in- 

urneas. 


Obltuary.—MR. H. G. MUNRO.— The death is announced of Mr. 
Hugh George Munro, O. B. E., secretary of the Electric and Ordnance 
Accessories Co., Ltd., Birmingham, at the age of 41. The funeral 
took place at Yardley old church on Friday last. The firm was 
represented by Mr. W. Dallow, and Mr. R. Phillips attended on 
behalf of Mesers, Vickers, Ltd. (London). 


Will.—The late Мв. BERTRAM BLOUNT, KIC. F. O. S., left 
24,817. 


NEW COMPANIES REGISTERED. 


Reeve & Bayman, Ltd. (174,494).—Private company. 
Registered April 30th, Capital, £10,000 in £1 shares. To take over the 
business of electrical and mechanical engineers, carried оп by W. T. Reeve 
and W. G. Bayman at Plymouth as “ Reeve, Bayman & Co." The per- 
manent directors are: W. T. Reeve, 11, Boons Place, Plymouth; W. С. 
Bayman, 4, Hill Park Crescent, Plymouth, Qualification; £100. Solicitor : 
B. II. Chowen, Westweil Chambers, Westwell Street, Plymouth. Registered 
office: 13, Russell Street, Plymouth. 


Power & Lighting Supplies Co., Ltd. (174,477).— Private 
company. Repistered April 29th. Capital, £5,000 in £1 shares. To take 
over the business of electrical and mechanical engincers carried on by H. 
Challis-Sowerby, G. F. Jones, and R. H. Homer, at 5, Cathedral Yard, 
Manchester, as the “ Power & Lighting Supplies Co.” The first. directors 
are: G. Rigby, “ Runnymede,” Broughton Park, Manchester; H. Challis- 
Sowerby, “ The Nook," Swinton Park, Manchester; J. Price, 102, Banner 
Cross Road, Sheffield. Qualification: £100. Secretary: G. F. Jones. Solici- 
tor: J. E. M. Crowther, Z3, Abingdon Street, Westminster. Registered office : 
5, Cathedral Yard, Manchester. 


OFFICIAL RETURNS OF. ELECTRICAL 
COMPANIES. 


1 
Brierleys’ Premier Welding Co., Ltd.— Part iculars of 2500 
debentures authorised April 13th, 1921, whole amount issued, charged оп 
company’s property, present and future, including uncalled capital. 


Lincolnshire Motor & Electric Traction Co., Ltd.—Satis- 
faction in full on April Ist, 1921, of debenture dated October 19th, 1919, 
securing all moneys and liabilities due from company to bankers, Par- 
ticulars of £5,000 debentures, authorised April Ist, 1921; whole amount issued; 
charged on the company's undertaking und property, present and future, 
including uncalled capital. 


W. R. Sykes Interlocking Signal Co., Ltd.—Particulars 
of £5,000 debentures authorised April 20th, 1921, whole amount issued; charged 
on the company’s undertaking and property, present and future, including 
uncalled capital, 

New Lewca Engineering Co., Ltd. (in liquidation).— 
Satisfaction in full on February I7th, 1921, of first mortgage debentures 
dated April 3rd, 1908, securing £12,500. 

Campbell & Isherwood, Ltd.—Mortgage on certain land 
in Bootle, Lanes., dated April 28th. 1921, to secure all moneys due or to 
become due from company to Bank of Liverpool and Martins, Ltd. 


Aladdin Renew Electric Lamp Corporation, Ltd.—Issue 
on April 28th, 1921, of £1,500 debentures, part of a series already registered. 


W. T. Glover & Co., Ltd. (56,124).—Return dated April 
4th, 1921. Capital, £214.850 in £1 shares (100,000 preference and 114,850 
ordinary). АП shares taken up. £117,000 paid. £97,850 considered as paid. 
Mortgages and charges: Nil. 

Wycombe Borough Electric Light & Power Co., Ltd. 
(53,133).—Capital, £50,000 in £5 shares. Return dated April 19th, 1921. All 
shares taken up and paid for in full. Mortgages and charges : £50,000. 


Electric Zinc Co., Ltd.. (127,838).—Return dated Decem- 
ber 31st, 1920. Capital, 22,000,000 in £1 shares (400,000 preference and 
1,000,000 ordinary). Seven ordinary shares taken up. Nothing paid. Mort- 
gages and charges: Nil. 

W. S. Laycock, Ltd. (63,203).—Return dated January 
Gth, 192], Capital, £150,000 in £l shares (100,000 ordinary and 50,000 pre- 
ference), All shares taken uo 250,007 paid. 499,993 considered as paid. 
Mortgages and charges: £221,000. 


CITY NOTES. 


Mr. E. Garcke presided at the annual 

Brush Electrical meeting held on Monday at 88, Kingsway, 
Engineering W. C. Ile said the accounts again reflected 
Co., Ltd. the prosperous condition of the companv. 
The amount carried forward was subject to 


F. P. D., not only for 1920 but also for previous years, no settle- 


ment of the amount payable having yet been arrived at. The 
question of what was the liability of the company in that re- 
spect was a difficult one, and might take some time yet to 
adjust. The amount carried forward was considerably in excess 
of their liability. It was a great relief that the E.P.D. had 
heen abolished. They would not be liable for anv such duty in 
respect of the profits made since January Ist this vear. The 
gross profit on trading was £285,828, compared with £923,000 
in 1919. The expenses, of course, were higher; general 
charges were £30,391, compared with £25,000. Maintenance 
of buildings and plant had cost £40,500. compared with 
£36,500. Interest charges amounted to £24,500, compared 
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With £16,500; and for depreciation they had written off 
413.000 as against £10,0uU. At the end of 1919 they carried 
forward £85,565, and that was reduced by £10,541 in respect 
of additional remuneration to the directors. Ihe issued 
capital showed a large increase as а result of the issues made 
last year. ‘They had had to provide for the largely increased 
volume of business, necessitating extensions of buildings aud 
plant and a larger lock-up in stock of materials and of work 
m progress. Ihe magnitude of the increased business could 
be best seen by the figures representing the item of stock. 
In 1918 it amounted to 4 145,000; in 1919 to £314,000; and now 
It was close on £600,000. Ihe amounts owing to them had 
also Increased. At the end of 1919 they had owing to them 
£90,000, and at the end of 1920 the outstanding amount was 
£220,000. One of the great difficulties of а rapidly extending 
business was to provide for the extension of the buildings and 
plant and working capital. In normal times these ditheulties 
would not be onerous, but in the present state of the money 
market and of trade generally, these matters required very 
careful handling. However, they had not done badly. In 
July last year they issued an offer of 339.000 £1 ordinary 
shares at par. ‘The issue was not underwritten; nevertheless, 
it cost them £15,500 for printing and various other expenses 
Which were high but unavoidable. 218.075 shares were 
allotted in response to applications received, and, having 
regard to the not too propitious state of the money market at 
the time, he thought he might say that the issue was very 
Well received by the, public. One of the objects they had in 
mind in making the issue was to provide houses for some of 
their. workpeople, owing to the general shortage of accom- 
modation in the town; but as they did not get all the capital 
required, they had left that scheme temporarily in abeyance, 
and had had the less hesitation in doing so because since 
then conditions had changed to some extent. The town 
authorities had made progress with their own housing scheme, 
and there had been some lack of employment in other in- 
dustries, which made the shortage of houses less pronounced. 
It was probable, however, that a little later they might have 
to revive the scheme, but at the moment capital expenditure 
for other purposes was more important. Ile thought they 
might regard the present position with satisfaction, and might 
look forward to the future with confidence. The specialities 
they controlled placed them in a favourable position, notwith- 
standing the prevailing depression in most branches of in- 
dustry. Their order books were well filled, and there had been 
a gratifying increase in the demand for their Brush-Ljung- 
strom turbo-generator plant for electric power production. 
They began manufacturing the Ijungstrom turbine in 1914. 
The orders in hand to-day represented in horse-power more 
than the total they supplied in the whole of the period from 
the commencement of manufacture to the end of 1920. That 
gave some idea of the growth of the business. They hoped 
that the large new factory now under construction at Falcon 
Works. Loughborough, to be devoted to the manufacture of 
turbo plant, would enable them to cope better with the 
demand. He referred at the last meeting, to their difficulties 
in carrying through large contracts— which. necessarily took 
months to execute—due to the fluctuating markets for Ina- 
terials, and the uncertainty of labour costs which compelled 
them to stipulate for price adjustment clauses. In that respect 
the position had improved, as they were now able to take the 
risk of making contracts at firm prices, which was a more 
satisfactory basis both for their customers and themselves. In 
1020 the aftereffects of the moulders' strike were severely 
felt; and in a lesser degree the coal strike of last autumn, and 
a dispute with the Electrical. Trades Union were adverse 
factors. Those recurring labour troubles made it difficult and 
often impossible to keep faith with customers in tlie matter of 
delivery to contract dates, and were cumulative in the pre- 
judice they created, as the uncertainty attending completion 
naturally inilitated against orders being placed. The export 
trade position was far from satisfactory, and the nation was 
already suffering heavily by loss of much of its foreign busi- 
ness. The first need to-day was to bring about reductions in 
the prices of commodities. Failing such reductions, that trade, 
which was so Vital to the prosperity of the nation, could not 
be held in face of competition from countries where wages had 
not advanced in the same proportion, where the restriction of 
output was recognised as an error, and where the exchanges 
were so much in favour of the foreign buyer. Those con- 
ditions were a serious handicap to all engaged in. the. manu- 
facturing industries of this country, and could only be met by 
bringing prices more into line with those offered by their com- 
petitors abroad. If that could be accomplished by means of 
increased production per head, rather than by the alternatives 
of lower wages or longer working hours, so much the better, 
One thing was certain, viz., that their foreign trade would 
gradually be lost unless some amelioration of the prevailing 
conditions Was possible, while the home trade would also 
languish under the burden of high prices. In that connection, 
and apropos of the controversy in the coal mining industry of 
which they were now the victims, he would like to point out 
how largely the cost of coal entered into the price of all manu- 
factured goods. ‘That was especially true of the engineering 
industries, so dependent ou steel aud iron, which could not be 
produced at a reasonable cost without cheap coal. That was 
the real erux of the matter. Out of all the torrent of talk 
about nationalisation of the mines, national pools, national 


wages boards, &c., the cold economic fact emerged that, in 
order to export their coal and the manufactures of which jt 
was the basis, it niust be raised at а cost enabling it to be 
profitably sold in competition with foreign coal ot equal quality 
—otherwise no suluuon of the present dispute could be per. 
manent. But while fundamental economic facts were ignored 
on one side, they were relied on too exclusively by the other 
side. On the general question of labour disputes, be felt that 
every section ol the community and every individual member 
of it—the Government, the employers, the employed and the 
consumerst-should concentrate on the search for a permanent 
wage principle which recognised not only the economie nights 
of the capitalist, of the labourer, and of the consumer, but also 
the human or moral factors involved in the problem, as a sub- 
stitute for the system of settling wages by the attrition of 
supply and demand of labour. ‘The common phrase опе heard 
was that We must have it out." Quite so. But, as Mr. 
Clynes had said, It is better to think it out than to fight it 
out." So long, however, as the employers were under the 
delusion that economic laws were the only laws of nature enter- 
ing into the situation, and so long as the employed made the 
mistake of ignoring the rights and interests ot the community 
as a whole, so long would the relations between capital and 
labour be adjusted by physical means. The report was adopted. 


During the year 1920 the units sold were 
Calcutta Electric 38,520,539, against 31,551,770 in 1919. ‘The 
Supply houses connected increased by 1.218 to 
Corporation, Ltd. 11,505. The gross revenue was £395,339, 
| against £459,949 in 1919, and the net re- 
venue was £203,452, against £237,200 in 1919. The profit for 
the year, including interest on money on deposit, was 
£270,169, and £45,699 was brought forward, making £315,599. 
This is to be dealt with as follows: Debenture interest accrued 
£4,579; preference dividend £24,750; income tax and E.P.D. 
£32,749; interest on consumers’ deposits £1,385; writing off 
total costs of debenture issue in 1920 £24,793; reserve for 
taxation £83,000; to reserve fund £5,000; depreciation and 
renewals fund £43,760; insurance fund £3,000; retiring gratuity 
fund £2,000; dividend on ordinary shares 10 per cent. for the 
vear and a bonus of 1 per cent. (£48,457); carried forward 
£42,350. The ordinary shareholders obtain, in the interim 
and proposed dividends, the relief granted in respect of income 
tax and super tax paid in India, which for the year 1920 is 
equivalent to about an additional 1 per cent.; and with effect 
from July 1st, 1920, preference shareholders have received their 
dividends free of all taxation on income, both British and 
Indian, up to 6s. in the £. It is proposed to grant to the 
staff in India a bonus equivalent to 2 per cent. of the net 
Indian profits, in respect of service during 1920. The expendi- 
ture on capital account during 1920 amounted to 4338.47. 
the total outlay to December 3lst last being £1,764,514. The 
demand for electrical energy continues to increase, and satis- 
factory progress has been made in meeting it. An issue was 
made in July, 1920, of £500,000 of 5 per cent. first mortange 
convertible (registered) debentures, free of income tax. The 
issue was fully subscribed. 


Mr. W. Claud Johnson presided at the 
annual meeting on May tb. Не said that 
the profit for 1920 was again nearly £10,000 
more than in 1919. Referring to the 
balance sheet, he said that they had expended during the year 
43.408 on additions to buildings and plant. Ihe amount 
fur sundry debtors, £542,560, showed an increase of about 
£130,000, which was the natural consequence of a very largely 
increased business, and the same remark applied to the stock 
in trade and work in progress figure, which now stood at 
£503,350, an increase of nearly another £100,000. The profits 
earned during the year were very satisfactory, and the same 
dividend was to be paid on the increased capital ав was paid 
last year on a much lower figure, although the new capital 
was not received until well towards the middle of the year. 
so that they had only had the benefit of it for just over ЫХ 
months. ‘The profits must also be considered satisfactory from 
the point of view that the vear under review was опе of 
exceptional difficulty from the manufacturing standpoint. At 
the same time it was very pleasing to be able to report that 
their order books at the end of the year were as full as it 
was considered safe for them to be, some of the departments 
having from eight to ten months’ work in hand, which included 
large and important Government contracts, во that the pro- 
spects for the current year might be considered highly satis- 
factory. Orders were still coming in, in spite of the troubied 
times they were passing through, which fact, hg thought, 
warranted their looking forward with the fullest confidence to 
the future, as it seemed a clear indication of an early trade 
revival in which the electrical trade was bound to take the 
lead. The depression in trade, which set in during the closing 
months of 1920, and unfortunately still continued, had been 
felt by the electrical industry to a much smaller extent than 
by other branches of industry. That was largely due to the 
Increasing recognition of the fact that in the extended applica- 
tion of electric power lay the chief hope of reducing produc 
tion costs in every direction. Further, the fact that for a 
long time past the demand for their manufactures had excede 
the supply prevented their suffering losses due to depreciation 
in the value of stocks. Proceeding to refer to the resolution 
to be proposed at the extraordinary meeting to increase the 
borrowing powers of the company, he said that since 1% 
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formation in 1905 £277,477 had been spent on additions to 
plant, machinery, and buildings, and during the same period 
£146,130 had been spent on repairs and maintenance of the 
property, and £119,500 written off for depreciation out of 
profits. Those outlays had been necessary to keep the works 
and plant up to date, and were Justified by the results obtained. 
To maintain that position it had recently ‘been necessary to 
obtain financial assistance from their bankers. They now 
wished to put their finances on a more solid basis һу the 
creation of £550,000 of new debentures which would enable 
them to redeem the balance of the first debentures and pay 
off the £50,000 second debentures, also to repay their bankers’ 
advances and provide further working capital to enable them 
to tackle the ever-increasing volume of business which was 
offered to them, and for which they were now fully equipped. 
They proposed to create £300,000 8 per cent. first mortgage 
debenture stock in multiples of £l each redeemable in 25 
vears by a sinking fund to be created and applied in redeem- 
ing such debentures by 93 equal annual drawings commenc- 
ing in 1923. They might have made a preference share issue, 
but having regard to the high rate of interest which was 
being paid by other industries for such issues they would 
have had to pay 10 per cent. interest at least, and that would 
have been a permanent drag cn the business, whereas they 
would have an opportunity of paving off the debentures as 
they did in the case of the old debentures, only the remnants 
of which remained to be paid off, and so secure to the share- 
holders the full benefits of profits made. There was a further 
very interesting fact he would like to mention, which in these 
troublesome times was important, and that was, their relations 
with their workpeople were most satisfactory. They were one 
of the first businesses in the country to start a works com- 
mittee, and it had always had the most beneficial results. 

Mr. John Macgregor seconded the adoption of the report. 

Replying to questions, Mr. Масргерог said that practically 
the whole of the £563,000, at which the stock stood, repre- 
sented material which would be used in orders which were 
already in hand, and which had been taken at a profit. 

Answering questions with regard to the proposed new 
debenture issue, the solicitor explained that the reason some 
of the money would be applied in paying off the existing 
5 per cent. debentures was that it was not possible in these 
days to raise a substantial capital issue as a third charge. 
The question of underwriting the issue had not yet been 
settled, but the shareholders would have the first right of 
applv for the debentures. 

The report was then carried. 

Subsequently the meeting passed the necessary resolution 
for altering the articles of association and giving the directors 
power to make the new issue. 


The report for the .year ended March, 
The Ever-Ready 1921, states that the amount available for 
Co. (Great appropriation, after writing off deprecia- 
Britain), Ltd. tion, is £21,101. The directors recommend, 
in addition to the interim dividends at the 
rate of 7 per cent. per annum on the preference and ordinary 
shares for the period ended September, 1920, final dividends at 
the rate of 7 per cent. for the half year ended March, 1921, on 
102,007 preference shares, fully paid, and on 31,636 preference 
shares (12s. 6d. paid), plus interest at 7 per cent. per annum 
on payments in advance. During the year the company ac- 
quired the lease for 86 years of one of its factories situated at 
Carysfort Road, Stoke Newington, at a cost of £5,500 as shown 
in the accounts. ‘The saving in rental is £480 per annum, and 
the company’s surveyor reported that the erection cost at the 
time of purchase would have amounted to £13,000 apart trom 
the leasehold value of the ground. In May, 1920. the company 
offered for subscription to the shareholders 40,000 7 per cent. 
cumulative participating preference shares at par and 31,636 
were applied for and allotted. During the year the company 
completed the purchase of the additional manufacturing under- 
taking referred to in the circular letter of May, 1920. Meeting: 
June Ist at the Works, at Holloway. 


The report for 1920 states that the greater 


The British part of the extensions to the Rugby works, 


Thomson- begun during 1919, was still uncompleted, 
Houston Co., owing to the various causes which had 
Ltd. retarded building operations generally 


| throughout the country. New buildings 
which had come into occupation at the Willesden works had 
materially increased their manufacturing facilities there. 
The changes which were necessary to make the Birmingham 
works suitable for their purposes were being carried into effect 
as rapidly as possible. The profits for the year, after deducting 
all expenses and charges other than interest on debentures 
and loans. and after making provision for all estimated taxa- 
tion for the year. were £470,470, plus £208,431 brought for- 
ward. making £678,901. From this there is deducted. interest 
on debenfures and loans, £179,990. There is to he appropriated 
for depreciations, reserves, &c., £210,000. The directors recom- 
mend that dividends be paid as below, leaving to carry forward 
£225,802. The dividends recommended are on the old and new 
shares for the respective times that they were outstanding dur- 
ing the year, and are as follows:—4£100,000 old preference 
shares (since converted into ordinary shares) for eight months 
at 4 per cent., £10,667; £1,500.000 new preference shares for 
one month at 7 per cent. (free of income tax), 48.750 £400.04) 
ordinary shares for 19 months at 6 per cent. (free of income 


tax), £24,000; £773,500 ordinary shares for four months at 6 per 
cent. (free of income tax), £15,470; 826,500 ordinary shares 
for one month at 6 per cent. (free of income tax), 24,182; 
total, £63,019. In the last annual report the directors recom- 
mended that dividends aggregating 4250, 000 should be declared 
payable out of the capital reserve account. "This was carried 
out by distributing £250,000 of £1 ordinary shares, of which 
£210,000 represented accumulated dividends on the old prefer- 
ence shares, and £40,000 dividends on the old ordinary shares. 
It was also duly approved that the share capital of the com- 
pany be increased to £4,000,000; 42.000, 000 in £l ordinary 
shares, and £2,000,000 in £l preference shares. Of the 
2,000,000 ordinary shares, 400,000 replaced the 40,000 ordinary 
shares then outstanding of the par value of £10 each; 400,000 
replaced the 40,000 preference shares outstanding of the par 
value of £10 each; while 250,000 were distributed in respect of 
capital reserve account, as stated above, so that when these 
transactions were completed, ordinary shares to the extent of 
£1,050,000 had been issued, and there were no preference 
shares outstanding. During the year there were Issued at par 
the balance of the ordinary shares, amounting to £950,000, 
thereby completing the total issue of 42.000.000 ordinary share 
capital. There were also issued during the year, at par. 
£1,500,000 preference shares, leaving £500,000 to be issued here- 
after. The directors have followed their usual practice of mak- 
ing reserves to cover risks in connection with bad debts and 
other contingencies. The directors record their high apprecia- 
tion of the manner in which all departments of the company 
have discharged their duties during the year. Pressure of 
work has been very heavy, notwithstanding the fact that to- 
wards the end of the year the volume of orders began to show 
signs of decreasing. Annual meeting: London, May 18th. 


The report for 1920 of the Ateliers de 


The Charleroi Constructions Electriques de Charleroi 
Electrical states that, thanks to their entirely modern 
Works. equipment, the works at Charleroi and 


Ruysbroeck were now able to deal with the 
whole domain of electrical manufacturing. The works con- 
structed the most varied types of machines from the motor 
of 4 h.p. to the most powerful alternator, together with all 
the necessary high and low-pressure apparatus. During the 
year the company embarked on the production of large motors 
of from 15,000 to 20,000 h.p. for the direct driving of rolling 
mill trains, which had formerly to be obtained by the iron 
and steel industry from other countries, and on the other hand, 
development took place in the construction of winding engines 
for collieries, and of sets of motor-driven centrifugal pumps 
for mine drainage. The bulk production of small motors 
was organised at the new works of Ruysbroeck, where was 
also installed the department for railway and mine signalling 
apparatus, which was capable of constructing apparatus for 
the electrical operation of signals and points for the most 
important railways. Concerning the cable factory the report 
mentions that to the manufacture of armoured cables for all 
pressures and of telephone cables, there was added the pro- 
duction of signalling cables with multiple conductors, while 
the productive capacity in rubber-covered wires and cables was 
notably increased. The orders booked in 1920 exceeded 
120,000,000 fr., and this permitted of the new year being 
begun with a well-stocked order book, which it was hoped 
would enable the company without too many difficulties to 
overcome the serious crisis through which the industry was 
passing at present. Including the balance of 209,000 fr. 
brought forward. the accounts show net nrofits of 10,296,000 
fr., permitting of the payment of a dividend at the rate of 
5 per cent. on the paid-up share capital from January Ist, 1914. 
to December 31st, 1920. The number of workpeople employed 
increased from 2.344 in December, 1919, to 3,600 in the same 
month of last vear, and the directors add that a pension fund 
has been established for the employés, the company paying 
in an amount equal to that paid by the workers. 


Mr. A. M. Quill presided at the annual 

Madras Electric meeting on May 4th. He said that a strike 
Tramways had prevailed from January 26th to Feb- 
(1904), Ltd. ruary 4th, and increased wages and allow- 
ances had been granted. One of the con- 

ditions of the settlement was that the emplovés would, under 
no circumstances, in the future, cease work without referring 
their grievance to the Labour Commissioner or other authority 
whom Government might appoint, should the management 
and the Tramway Union fail to reach a settlement themselves. 
Thev considered this arrangement of great. value, but on the 
eve of the Duke of Connaught’s visit to Madras, on January 
10th last. a complete stoppage of work again occurred without: 
even a complaint being formulated. As similar measures were 
subsequently adopted in other parts of India, it was obvious 
that the stoppage was inspired by political motives. The 
management in Madras, having inquired the nature of the 
men’s grievance, was informed that the union demanded the 
reinstatement of two men who had been discharged several 
months earlier. The records of these men, however, showed 
that, if anything, thev had been treated with too much in- 
dulgence. The appointment was also demanded of an official 
(in whose selection the union was to have some voice) through 
whom dismissals should only be made. Tt was, of course, 
impossible to share with the union any question of discipline, 
and in reply to a proposal to refer the question to arbitration, 
the board indicated that while they were willing to refer 
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questions of wages, conditions of labour, or of principle to 
arbitration, they could not reter any question of management 
or discipline. Accordingly the strike went on untu Гергиагу 
“oth, when the men returned to work unconditionally. The 
effect of the stoppage would, of course, be retlected in the 
accounts for 1921. In addition to the strike early in 1930 a 
partial stoppage of the employés of the Madras Electric Supply 
Corporation, Ltd., which serves the tramways, occurred 
between May 26th. and June ZZnd, during which period they 
had а restricted service of cars running. Notwithstanding 
these labour diificulties, the traffic receipts for 1920 showed 
an increase of 16.6 per cent. on 1919. The balance from run- 
ning account, after providing for cost of maintenance and ail 
expenses in Madras, was £40,593, compared with 426,986 for 
1919. ‘Lhe increase was alinost. entirely accounted for by the 
difference in exchange. In fact, the entire increase of 16.6 
per cent. in tratfic receipts was absorbed in increased cost of 
running, an experience which was probably common to all 
tramway undertakings. In the latter part of last year the 
Madras Government authorised them to make increases in 
lares up to 50 per cent. It was decided to exercise these 
powers partially, and on March 14th last the three principal 
stages of As. 4, 1, and 1} were Increased to As. 4. 14. and 13 
respectively. There had not been time to obtain reliable data 
regarding che ellect of the merease. After reviewing the assets, 
the chairman said that the additions to the balance sheet 
amounted to £30,540, representing, chiefly, the Mount Road 
extension. They had practically completed their work, but 
until further progress had been made with the strengthening 
and widening of the bridges by Government, the line could 
not be opened for traffic. 

Mr. J. G. B. Stone, presiding at the an- 


Indian Electric nual meeting, on May 4th, said that they 


Supply and had again increased the number of units 
Traction sold in all departments, except under the 
Co., Ltd. heading of special contracts, where, owing 


to the temporary stoppage of the mills due 
to labour unrest, they had a figure of 793,240 units, against 
1,110,000 units in the previous year. The total number of 
units for 1920 in all departments was 4,334,724, against 
4,067,923. In spite of labour unrest and delay in getting the 
necessary renewals for machinery and plant delivered in 
Cawnpore, they had secured tlie best results во far obtained by 
the company. The results of their small traniway were slightly 
more satisfactory. Good progress had been made with the 
new power house in course of erection, and the new 6,000-kW 
plant was now in course of shipment. They hoped to have 
effective use of the station carly in the new year. There was 
already a demand for the whole output. The profits in Cawn- 
pore showed an increase of Rs. 95,209. The earnings of the 
company were 435.188, against £27,932 in 1919. Of the 
increase. £1,537 was due to the higher rate of exchange. "The 
average rate of exchange for the year on remittances sent 
home was just over 18. 104. 


lord Ashfield presided at the annual 


London and meeting on the 5th inst., at Westminster. 


Suburban He suid that they had not had a successful 
Traction year. Tramways throughout the country 
Co., ‘Ltd. reached an. unremunerative condition some 


months ago, not through neglect or in- 
capacity in management, but due to the fact that while all 
payments had moved upwards with the rise in economic levels 
receipts had by the maximum powers legislation been held 
almost at the old level. The increases in fares authorised last 
vear caused a steady advance in earnings. The traffic receipts 
of 1018 were 1,054,000; of 1919. 41.370.000; and 1920, 
£1,500,000, representing a growth in two years of 48 per cent. 
In the same period expenses only increased 46 per cent., so 
that there was a slight gain in net receipts. Now that ex- 
penses were once more falling, the tendency shown in these 
figures would become much more marked, and the results 
much more satisfactory; as indeed the results for the first 
three months of this year indicated. While he would not 
like to commit himself to the statement that the tramwavs 
were now out of trouble, he contidently looked forward to 
some appreciable advancement in their fortunes, and he was 
confirmed in this expectation by the results which had come 
before him month by month since January of this year. The 
first three months of this vear showed a substantial gain on 
the results for the three corresponding months of 1920. 


The net profit for the year 1920 was 
£497 468, plus £123,225. brought forward, 
less £2,100 directors’ bonus voted last Mav. 
The preference dividend of 6 per cent., less 
tax, the second. preference dividend of 5 per cent., less tax, and 
I6 per cent. free of tax on the ordinary shares being provided 
for. £150,000 is to be put to reserve and £10,000 to the Staff 
Pension Fund, leaving £00,523. to carry forward. The exten- 
sions at the works to provide for greater output and to make 
good the reduction in output occasioned һу the alteration in 
working time to 47 hours per week are now completed. This 
has entailed a large outlay. The output of the workmen is 
still on the average below pre-war standard. and the continual 
interruptions, through trade disputes, militate against the busi- 
ness. The coal strike has caused a stoppage of the works in 
certain departments. New offices at London and Renfrew have 
heen completed and occupied, and more workmen's dwellings 
have been completed during the year. New orders are just now 


Babcock & 
Wilcox, Ltd. 


somewhat difficult to obtain, owing to the high cost and the 
financial conditions that prevail. Ihe construction of the large 
works of the Sociedad Espanola de Construcciones Babcock & 
Wilcox in. Spain 18 now completed, and these works are ш 
operation and well supplied with orders. 


Mr. Follet Holt presided over an extra. 


Pernambuco ordinary general meeting on the bth Inst., 
Tramways & at which a resolution was passed стед 
Power Vo. шу the borrowing powers of the company 


by £650,000. The war held up their opera. 
tions, and it was necessary to revise their position. More 
capital was required, and the fares must be increased to meet 
the additional labour costs and the fall in the milreis. In 
order to carry into ellect the improved conditions of their 
concession they must complete the tramways to obtain im- 
proved fares. They had also to meet the indebtedness to 
their bankers and for essential materials supplied, whicu had 
accrued during the bad period through which they had passed, 
and also provide the funds for completing the lighting and 
power supply of the city, which was a most lucrative branch 
of their business. The electrification and equipment of the 
old steam  tramline could not be delayed. In its present 
condition it was very expensive to operate and maintain, and 
electrification would bring immediate benefit. They had 
laboured under this burden of inadequate fares for the lust 
siX vears, but now saw daylight, and believed that with the 
completion of the works their revenue from all sources would 
place the future of the company on a progressive und satis- 
factory footing. In spite of adverse circumstances the tram- 
way and electric light and power system had shown satis 
factory expansion. In 1915 they carried 15, 000.000 passengers 
and last year over 32,000,000. In the same years the number 
of consumers of light and power had increased from 100, who 
consumed 175,000 units, to 3,000 consumers, who purchased 
21 milhon units. With normal exchange and normal values 
for fuel and material this expansion would have led them to 
а very satisfactory revenue. There was umple room for more 
development. The public wanted more cars and more ight, 
and what the company wanted was higher fares, and these 
they would obtam when they had carried out their share of 


the bargain. 

The directors of the N.V. Hollandsche 
Dutch Wire & Draad en Kabelfabriek, of Amsterdam, re- 
Cable Works. porting on the past year, state that, owing 
to the developing depression, the results 
obtained in 1920 did not reach expectations. It was proposed 
to pay a dividend at the rate of 8 per cent. on the ordinary 
shares, as compared with 68 per cent. in 1919 (18 per cent. 
in cash and 50 per cent. in gratis shares). In forming an 
opinion of the amount of the dividend it was necessary 
to bear in mind in addition to the larger nominal 
capital, that the valuation of the stocks had been taken 
on the basis of pre-war prices, except in the case of 
rubber which, in consequence of the further fall in 
prices, had been entered at the lowest quotation in 
December. Through the return of former competitive condi- 
tions it was necessary, as before the war, to hold large stocks 
of manufactures in order to be able promptly to effect de- 
liveries, both in Holland and abroad, and considerable amounts 
had, therefore, been written off the cost prices of these stocks 
by the operation of this method of valuation. As to the pre- 
sent and future development of the company, the directors 
point out that the depression prevailing in all markets, both 
in Holland and abroad, rendered it difficult to conclude new 
business, and in this connection it is submitted that leading 
foreign competitors had the advantage of easier labour regula- 
tions and lower exchange, and the cheaper labour costs ass 
clated with it, thus causing sale prices to be greatly depressed. 
On the other hand, the raw materials, which formed a con- 
siderable part of the value of the manufactures, were derived 
from countries having a sound currency, so that competition 
on unequal conditions remained limited to the costs of labour 
and general expenses. The net profits amounted to 984,000 fr., 

as compared with 2,090,000 fr. in 1919. 


The shareholders in the A.B. Indukter 
have adopted a resolution to reconstruct 
the company. 

The accounts of the A.B. Elektrostaleerk 
show a small loss for 1920, which has been carried forward. 

The report of the Elektriska A.B. Volta, which was recon: 
structed last year, states that the expectations of the passing 
away of the crisis which started after the conclusion of peace. 
of which indications manifested themselves in the later 
months of 1919, were completely disappointed during 194. 
The year opened with a strike extending over two months. 
and this was not followed, as was expected, by an upwar 
movement, but by a depression in the second half which 
practically paralysed all industries. The value of the turnover 
amounted to 1,900,000. kr., as compared with 2.490.000 kr. in 
1919, and the stock of orders at the close of the year repre 
sented 305,000 kr. Owing to the heavy fall in prices ind 
departments, considerable amounts were written off for depre- 
ciation of stocks and of machines (1.577.000 kr.), and the 
directors report a loss of 2,205,000 kr. for the year on share 
capital of 6,500,000 kr. 

The directors of Nua Luth. Ф Nosens Elektriska d 
Stockholm, which is the successor of the old company n 
was liquidated in the spring of 1920, have issued their repor 
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for last year. Although the undertaking was taken over by 
the new company as from the beginning of 1920, the new 
management first started its activity in June. The report 
states that the economic situation was found at that time to 
have become worse for the company, partly on account ot the 
strike at the workshops for two months in the first quarter of 
the year, and partly because orders had to be accepted in the 
second half of 1919 to а great extent at prices below the costs of 
production with the object of ensuring continuity of working in 
the shops. These orders had to be executed in 1920 when the 
cost of labour and materials was considerably higher. Under 
these circumstances it was a commanding necessity for the new 
management to undertake a thorough reconstruction and cur- 
tailment of the administration which had swollen out to an 
excessive extent during the favourable situation of trade, and 
also to adopt measures for reducing the general expenses. In 
connection with this the company's branches and subsidiaries 
were reorganised, of which the report gives particulars. At 
the same time special attention was devoted to increasing the 
productive capacity of the shops in Stockholm and ot the 
foundry at Eskilstuna. All these measures rendered it pos- 
sible to equalise the losses incurred in the first half of the 
year, which closed with net profits of 19,066 kr., which sum 
has been carried forward to 1921. 


Rangoon Electric Tramway & Supply Co., Ltd.—aAs from 
April 156, 1920, the control of this company was transferred 
to Hangoon. The accounts for 1920 show a gross prohi, in- 
cluding transfer fees, &c., of £99,003, and after providing for 
debenture charges, allowing £3,115 for depreciation of sundry 
assets in Rangoon, transterring £27,900 to reserve for re- 
newals, paying £4,150 Indian income tax, and deducting other 
charges, the net profit 18 £37,642. ТҺе directors recommend 
a dividend on the ordinary shares of Hs. 1-8 per share for the 
year (free of all income tax to shareholders domiciled in India 
or Burma), leaving £9,302 to be carried forward, against £4,360 
brought in. Owing to fluctuation in the rate of Indian ex- 
change, the board took counsel's opinion regarding the pay- 
ment of dividends, und were advised that these payments 
could only be paid legally at the current rate of exchange. 
Since then dividends have been so calculated. It 18 on this 
account that the present dividend recommended on the ordi- 
nary shares will be declared in rupee currency. Warrants 
for the dividend on the ordinary shares will be posted in 
Rangoon on May 3lst.—Daily Telegraph. 


Jarrow & District Electric Traction Co., Ltd.—Total re- 
venue for 1920 £16,532, an increase of £505. After deducting 
expenses, and adding £4,620 brought forward, the balance is 
£7,215. A dividend of 5 per cent. is to be paid on the ordi- 
nary shares, and £4,219 carried forward. ‘The price of elec- 
tricity supplied to that portion of the company's undertaking 
within the borough of South Shields was increased to 1.75d. 
per unit ав from April 1st, 1920. The South Shields Corpora- 
tion having refused to entertain the company's proposal for 
mutual through-running of cars on the tramways of the 
Corporation and the company, the Minister of Transport has 
been requested to exercise his powers under Section 5 of the 
Ministry of Transport Act, 1919, to order through-running. 
and, in default of agreement between the Corporation and 
the company, to settle the terms of such through-running. 


Stock Exchange Notices.—The Committee has ordered 
the undermentioned to be officially quoted :— 

Newcastle-upon-Tyne Electric Supply Co.—£500,000 44 рег 
r consolidated first mortgage debenture stock (redeem- 
able). 

Newcastle-upon-Tyne Electric Supply Co., Ltd.—134,53 5 
per cent. preference shares (non-cumulative) of £1 each, fully 
paid, Nos. 1,359,502 to 1.442,951 and 1.443.952 to 1,495,335. 

London Electric Supply Corporation, Ltd.—£100,000 4 per 
cent. first mortgage debenture stock (redeemable). 

Yorkshire Electric Power Co.—s0,306 ordinary shares of 
£10 each, fully paid, Nos. 1 to 45.380, 45.501 to 53,203, 53.302 
to 53,949, 53,499 to 54.498, 55,396 to 65.353, and 66,954 to 
82,576; and £230,000 54 per cent. redeemable debenture 
stock. 

Application has been made to the Committee to allow the 
following to be officially quoted:— 

English. Electric Co = 41, 250.000 8 per cent. six-year secured 
notes, 


Gateshead & District Tramways Co.—Total revenue for 
192) £125,233. After deducting expenses, including £3,000 
for renewals, and adding £3,659 brought forward, the balance 
15 £35,525, out of which £10,215 is put to reserves, and £3,054 
to mortgage sinking fund. The preference dividends of 6 per 
cent. and 5 per cent. are paid, and 10 per cent. is recommended 
on the ordinary shares, carrying forward £2,015. Capital ex- 
pended during the year, £22,721. 


Adelaide Electric Supply Co., Ltd.—Interim dividend on 
the ordinary shares for the half-year at the rate of 12 per 
cent. per annum., free of British tax. 


Switzerland.—The Société pour l'Industrie de la Schappe, 
of Basle, is declaring a dividend of only 8 per cent. for last 
year, as compared with 20 per cent. in 1919. 


New Steel Works in India.—At the annual meeting of 
Messrs. Fairbairn, Lawson, Combe, Barbour, Ltd., last week, 
the chairman referred to the works that through a specially 
formed company they were putting down in India. Consider- 
able progress had been made with these Indian works, though, 
for reasons 'beyond their control, and principally delay in the 
delivery and fabrication of the necessary constructional steel 
work, progress had not been quite so rapid as they would 
have desired. The cost, however, would exceed what they, 
relying necessarily on expert advice from, and estimates pre- 
pared by consulting engineers acquainted with Indian condi- 
tions, had anticipated. In addition to increases on these esti- 
mates, they had to reckon with the fall in the rupee. They 
were assured that these works, when completed, would be 
the finest in India, and they believed that they would have 
a great future. They would be under the expert management 
of Major Alan Combe, who was brought up at their Belfast 
establishment. ; 


Bath Electric Tramways, Ltd.—Mr. J. B. Hamilton pre- 
sided at the annual meeting on May 5th. He said it was 
inevitable if business was to continue that costs would have to 
be reduced, and as the cost of living came down wages must 
also do so. They received permission last July to increase 
fares, and the result was an advance of £7,900, but this was 
not sufficient to off-set the extra cost of wages and materials. 
Fuel alone during the vear cost over 24 per cent. more than 
in the previous year, though the tonnage consumed was less. 
A short time ago they adapted their furnaces at the power 
station so as to burn a lower grade fuel. The accounts this 
vear did not include the motor business and foundry, these 
having been transferred to a separate company. It was ex- 
ceedingly difficult to make any forecast as to the future. 


Craigpark Electric Cable Co., Ltd.—During the vear 
ended March 31st. there was a net profit of 415.677 after 
providing for E.P.D. and corporation tax, plus £2,926 brought 
forward, making £18,603. Out of this £2.000 is put to de- 
preciation of buildings and machinery, £6.00 to reserve ; 6 ner 
cent. is paid on the preference shares for the year, requiring 
42,850; a dividend of 124 per cent. is to he naid on the ordinarv 
shares, absorbing 44.687; leaving £93,066 to carrv forward. 
subiect to payment of directors’ fees. The death is recorded 
of Mr. Donald Maclean, who was recently appointed a 
managing director, after serving with the company since its 
inception. Meeting held at Glasgow vesterday. 


Northern General Transport Co., Ltd.—The company 
possesses a fleet of 102 motor vehicles, and the gross traffic 
receipts again show an increase. chiefly due to the larger 
number of vehicles in service. The investments in the Gates- 
head. Tynemouth, and Jarrow electric traction companies 
stand in the books at cost (2405.519). Dividends for the vear 
6 per cent. on the preference and 10 per cent. on the ordinary 
shares; carried forward, £17,853. 


Siemens Bros. & Co., Ltd.—A final dividend is recom- 
mended of 1s. per share, making 10 per cent. for 1920. free of 
tax. The directors propose to increase the authorised capital 
by the creation of 1,000,000 10 per cent, £1 cumulative prefer- 
ence shares and to issue 300,000 of the same to all the existing 
shareholders by way of bonus, in the proportion of one fully- 
paid preference share for every five shares held. 


Tynemouth & District Electric Traction Co., Ltd.— After 
paving 5 per cent. on the cumulative preference shares for 
the year and 10 per cent. on the ordinary, £8,794 is to be 
carried forward. 


Submarine Cables Trust.—Net revenue for the vear ended 
April 15th £35,052, plus £67 brought forward. After providing 
£9,195 to meet payment of the coupons, £25,905 has been 
transferred to redemption fund, leaving £19 to carry forward. 


Melbourne Electric Supply Co., Ltd.—Interim dividend 
on the consolidated ordinary stock for the half-vear at the 
rate of 10 per cent. per annum, free of British tax. 


Western Union Telegraph Co.—Dividend of 13 per cent., 
less tax, on the common stock for the quarter. 


Cleveland & Durham Electric Power Co.—After putting 
£5,000 to reserve and paving £32,665 to debenture interest, 
&c., £5,360 is to be carried forward. 


Swansea Improvements & Tramways Co.—Dividend on 
084 preference shares at the rate of 6 per cent. for 1920, and 
en 4.016 preference shares at the rate of 5 per cent., carrying 
forward £2,099, 


Newcastle-upon-Tyne Electric Supply Co.—Messrs. Lazard 
Bros. & Co.. Ltd., have purchased £950,000 44 per cent. first 
mortgage debenture stock in this company at 70 per cent., and 
they are offering it for sale at 714 per cent., less a brokerage 
of 4 per cent. 


Anglo-Argentine Tramways Co., Ltd.—The directors re- 
commend (subject to audit) the pavment of a dividend of 
54 per cent. on the cumulative second preference shares in 
satisfaction of the arrears to December 3lst, 1916. 
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STOCKS AND SHARES. 


TUESDAY EVENING. 
Tue Stock Exchange had been looking forward to an early 
settlement of the coal strike, but Tuesday afternoon's markets 
were disturbed by extraordinary rumours as to the possibility 
of there being an immediate extension of the trouble which 
might involve railwaymen and the transport workers. Ihe 
ellect was to dim a brightness which has been fairly general 
over the markets. It brought down the prices of the War 
Loan and of oil shares, thus upsetting investment and specula- 
tive securities alike. The coming of Whitsun bas combined 
with these rumours to circumscribe the volume of business, 
and the Stock Exchange once more adopts a waiting attitude. 
This week's introduction of the Railway Bill in the House 
served as a strengthening factor in advance, its effect being 
particularly noticeable upon the Undergrounds. District ordi- 
nary stock has gone up to 17, and Underground. Electric. £10 
shares rose 7s. 6d. to 22, while the Income Bonds strengthened 
to 734. Central London stocks are better. London General 
Omnibus 44. per cent. debenture is up 1 to 03. London and 
Suburban Traction ordinary went back to half-a-crown. 
Doubtless the details of the Bill will be public property 
before these notes are published, but it may be of interest to 
recall that the Stock Exchange expectation in regard to the 
railway grouping was that all the London (local) lines would 
he merged into one group, the idea being that, by such means, 
working expenses would be reduced, competition lessened, and 
savings effected in various ways. So far as the tubes are con- 
cerned, this particular aspect of the matter will scarcely come 
into play, because competition has been practically eliminated, 
and it may be reasonably assumed that working expenses can 
scarcely be reduced except through the medium of a fall in 
wages. The railway companies have already come to a pre- 
liminary and amicable arrangement with their men, on the 
wages ‘question, when de-control of the railway industry shall 
take place 1 August. It is, indeed, this aspect of the matter 
which has helped to strengthen prices as much as anything 
else. | 
With the possibility of cheaper money, investment stocks are 
still in demand. Central Electric. Notes have advanced to 4 
premium. City of London Electrie new preference are 9d. pre- 
mium, and the new ordinary stand at IS. dd. premium. Other 
new issues which have come out just lately are decidedly 
better. The Auckland 6{ per cents. ollered not long ago at 
100 are 34 premium, and the appetite of the public for such 
investments is insistent. Debenture stocks of all kinds, and 
preference shares as well, are brought into the survey of those 
who have money to put into Stock Exchange securities. The 
strike-extension fears laid a check upon the buoyancy that gave 
signs of developing, but prices of these stocks are well main- 
ined. 
ш is worth noticing that, within the last few days. attention 
has turned to the shares of the various Indian electric con- 
cerns. There are not many of these; nor is there any appre- 
Gable amount of floating stock on offer. The buying move- 
ment has already reduced the available amount of stock in the 
market, and of the following quotations it may be said that. 
while we take the middle prices in the Stock Exchange Official 
List, a seller of to-day would probably find it no difficult 
matter to realise at these figures, while purchasers would have 
to give more, provided they were able to get the shares at all. 
These are some of the chief shares quoted :— 
Calcutta Electrie Supply ordinary 
Calcutta Electric Supply preference e 5: Ji 
Calcutta Electric Trains ordinary di “э 4i 
Calcutta Electric Trams 5 per cent. preference ... 
Calcutta Electric Trams 44 per cent. debenture ... 844 


Delhi Electric ordinary as vis Te i (S. 
Delhi Electric preferred . ee ne ss 8s. 
Indian Electrice Supply ordinary — .. 2 .. 198. 
Indian Electric Supply 7 per cent. preference... 168. 3d. 
Madras Electric Supply | е ET Js - 13s. 6d. 
Madras Electrie Supply 6 per cent. preference . — 13s. 
cent, preference °з 


Madras Electric Tramways 6 per 
Madras Electric Tramways 5 p.c. debenture stock 844 
London electricity supply shares are all steady, and business 
js very quiet pending more detinite development in ee 
with the Electricity Supply Bill. Those who are interestet 
in the market are watching, of course, with close DRO 
the various phases of the 1921 Bill, and further interest om 
been aroused by the combating of the idea that the mi ES 8 
nationalisation, or even semi-nationalisation, of a indus ry. 
A memorandum prepared by Mr. Leslie. Gordon, RA Re 
{агу to the Conference of Local Authorities DEBES о у 
undertakings in Greater London, sets up à 5 О, A 
at which the Bill should aim, namely, to Stop | e WE efu 
evstem of persisting in an ineflicient and costly 1 in 
many parts of the area by excessive capital expenditure on 
existing unsuitable generating stations. т 
Chelsea ordinary at 31 and Charing Cross pre 117 x = 
both d up. County. of London 4i per de e e йе an 
and second debenture at 671 and 66} are about a couple о 
i ther. t 
p improved to s. middle. The SD d je 
nounces @ final dividend, making 10 per uS of tax ii 
the year. At the same time it 1s announce at powers are 


* 

to be sought, at the meeting on May 23rd, for the creation of 
one million 10 per cent. preference shares, of which 300,44) 
are to be offered as а bonus to holders of the ordinary shares 
in the proportion of one preference to five ordinary now held. 
The news came as a surprise, and, at first blush, the market 
was not altogether pleased at the idea of an amount so sub- 
stantial being placed in front of the ordinary capital. Cromp- 
tons at 168. За. are ls. 3d. to the good. : 

Babcock & Wilcox are a little easier at 2 7/16, and English 
Electrics lost 6d. at 13s., although the preference at 148. ùd. 
are better. Telegraph Constructions hardened to 204, and the 
Cable group throughout is very firm, with rises in Anglo- 
American deferred, Eastern ordinary, Globes and Eastern Ex. 
tension shares. Marconi's, after being 2 11/16, reacted to 3j. 
the preference shares being quoted at the same figure, while 
Marconi Marines аге 288. Yd. News from Mexico is a litile 
more definite, but the various utility bonds and shares have 
not moved. The chairman of the Mexican Railway Co., who 
has recently returned from a visit to the country, reports that 
the capital presents a more prosperous appearance than at any 
time during the last twenty years. The United States Senate 
is again considering the question of recognising the present 
Government of Mexico, but it is assumed that a good deal 
more money will have to be spent before existing plant can be 
regarded as up-to-date and adequate. 

The rubber market is lifeless, and amongst armament shares, 
a drop in Vickers to 13s. 3d. stands out as conspicuous after 
the previous rise to 14s. in the price of the shares. The iron 
and steel group had been tolerably firm until the rumours 
already mentioned in the first paragraph came into circulation, 
These caused slight reactions in most of the leading prices. 


SHARE LIST OF ELECTRICAL COMPANIES. . 
Home ELECTRICITY COMPANIES.. 
Dividend Price 


А, Мау 10, Yield. 
1919, 1990. 1921. Rise or fall. p. o. 
Brompton Ordinary. ae .. 12 13 6 — £w 0 0 
Charing Cross Ordinary . as q 8 — 10 6 6 
do. do. do. 4 Pref... 4$ 4 8 tà 7.0 6 
Chelsea.. is ae vs xs 4 6 81 +4 9458 
City of London T Ка .. 18 14 17 — 11 16 0 
do. do. 6 per cent, Pref... 6 6 17/. = 111 
County of London .. А a 8 В ү — 10 9 10 
do. do. 6 per cent. Pref... 6 6 8 — 710 0 
Kensington Ordinary >, id 7 9 1$ — 10 18 3 
London Electric  .. - vs 24 24 1 — 710 0 
do. do. 6 per cent. Pref... 6 6 R — 10 18 1 
Metropolitan .. vg - .. 6 1 8 + 10 7 4 
do. 44 per cent. Pref 44 44 876 — 770 
8+. James’ and Pall Mall .. .. 19 12 6 — 10 0 0 
South London a s Ex 6 7 24 — 9 910 
Bouth Metropolitan Pref... б | 7 15/9 — B 17 10 
Westminster Ordinary .. . 10 10 bà — 915 3 
TELEGRAPHS AND 'TELEPHONES. 
1918 1919 
Avglo-Am, Tel. Pref. fs SQ 6 6 TRÀ — 1 13 10 
do. Def...  .. .. 88/86 1% 16 + i 97€ 
Chile Telephone  .. ic се. 8 6 "E. — 5 6 8 
Cuba Sub. Ord. ав s T 1 17 17 — 9 6 3 
Eastern Extension .. 2 .. 10 10 16 + i 623 
Eastern Tel. Ord. .. i T 8 10 1624 +1 680 
Globe Tel. and T. Отд. .. ix 8 10 164 + 4 622 
ао. do. Pref. .. s 6 6 9 — 618 4 
Great Northern Tel. Е „ 92 2 223 + 3 913 4 
Indo-European 28 e . . 18 10 80 t 8 6 8 
Marconi bes va ne 25 25 28 — "d 
Oriental Telephone Ord. .. .. 10 12 — $13 0 
United R. Plate Tel. ds T 8 8 6 — 610 8 
West India and Panama .. .. 18 Nil 12 — Nil. 
Western Telegraph.. з . 8 10 . 164 — 6 18 
Home RAILS. 
1919 1990 й 
Centra! London Ord. Assented .. 4 4 4 +1 : . - 
Metropolitan .. 2g oi Ps lj 13 25 — М! 
йо. Dean ad és A si п. м А 
nderground Electric Ordinary .. і і | 
x do. do. “A” á .. Ni Nil UE 155 Nil 5 
do. do. Income. 4 9 18 +1 2 14 
ForEIGN Trams, &c, 
1918 1919 10 9 
Anglo-Arg. Trams, First Pref. Nil 6, 98 — Nil 
do. do. 9nd Pref. .. Ni Ni 8 — аА 
до. до. 65% Deb. a 5 5 61) +2 Nil 
Brazil Tractions .. ВЕ .. Ni Nil Bt — 9 110 
British Columbia Elec. Rly. Pfce. 5 Б 55 — 4M 0 
do. do. Preferred 23 5 54 = 11 17 6 
do. do. Deb. 4 41 БА = Nil 
Mexico Trams 5 рег cent. Bonds.. Ni Nil 42 — Nil 
do. 6 percent.Bonds.. Nil Nil 2 ES Nil 
Mexican Light Common .. .. Ni Nil 11 — Nil 
do. Pref. x .. Nil Nil 18 — Nil 
do. 1st Bonds. .. Nil Nil 683 — 
MANUFACTURING COMPANIES, , 
Babcock & Wilcox... — .. .. 15 16 3; n 16 
British Aluminium Ога, .. . 10 10 16/3 — 91 0 
British Insulated Ord., .. .. 194 15 15 = 10 0 0 
Cullenders ks m . 95 15 1 = 181 
s 64 Pref. .. s к 64 64 17/6 - 12 6 1 
Crompton Ord. бл ved .. 10 10 18/3 A 2 
Edison-Swan .. аа е .. 10 10 12/- = т 210 
do. do. 5 рег cent. Deb. 5 5 70 = 11154 
Electric Construction Be .. 10 10 17/- ET 12 6 7 
English Electric... + a МЕ 8 13/- 64. 854 
Do. Pret. - "m 6 14/6 4 6d. 6 16 10 
Gen. Elec. Pref, oe os ee 64 63 19/ - 9d (8 8 0 
do. Ord, cl 40 10 23/9 -99 1088 
Henley * ee es oe 25 15 1,5 20 6 18 6 
do, 43 Pref, ee ee 43 4 M 
India Rubber s А 10 10 = 998 
. Pref, .. 3 10 i F EP NE ^ 
ns ra, oe “ee ee 2 
Sieme 20 20 А H Н 5 15 


Telegraph Con, oe T ve 
| * Dividends paid free of Income Tax. 
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SUBMARINE CABLE TELEGRAPHY. 


Oscillatory Circuit Signal Conditions: Some Graphs, Tables, and Scales. 


By EDWARD RAYMOND-BARKER. 


(Continued from p. 576.) 


28. Already the thought will have occurred to the 
reader that, considering the unsymmetrical sequence cf 
electrical -- and — impulses involved in the use of the 
customary equal-time dot-dash **cable code" for message 
traffic through a long submarine cable, the obtaining from 
the sending battery and transmitter, of an unfailing series of 
complete cycles or waves of alternate + and — sign, under 
the conditions here described, clearly is impossible. Like- 
wise in the double-current Morse style of signalling now 
(in order to simplify Creed auto-typing requirements at 
terminals) coming extensively into use on certain amplifier- 
and-relay-linked cables, there certainly is a succession of 
current reversals, but the said sequence is unsymmetrical 
owing to the difference of duration in “ dashes,” ав com- 
pared with dots.” 

24. The fact is that only in General Squier’s method of 
transmission with an unbroken current of alternating sine- 
wave electrical impulses, is an unfailing succession of com- 
plete cycles present. These regularly alternating sine- 
wave impulses of rigidly uniform and equal time value, con- 
stitute a system of symmetry absolute, excepting in so far 
as amplitude is varied in falfilment of General Squier's 
conditions for control of “dot,” * dash," and “ space." 

25. Here, one may mention that, in general practice, in 
the working of a cable, or series of cables, linked by Brown, 
Muirhead, ** Dipper,” or other cable relays, a test slip, or 


Fia. 3. 


perforated band, to enable all stations to make any re- 
adjustments necessary, is occasionally run through a 
terminal transmitter. One of the main features of the said 
test slip which includes various standard types or series of 
signals, is a long series of reversals, each pusifive signal, 
and its corresponding megalire reversal (or vire versi), 
constituting—as has been shown—a complete wave or 
cycle (~). 

. When Squier's unbroken alternating sine-wave current 
18 the medium of signal transmission, special test slips are 
no longer necessary, the reason being that, in this system, 
the cable is ever “alive” and pulsating with equal-time 

+ апа — alternations varying in amplitude, but always 
constituting a truly symmetrical frequency. Fig. 3 is a 
graph showing the formation, in Squier's true sine-wave 
alternations, of the letters A P." Fig. 4 also gives time- 
values for corresponding ordinary square-top impulse 
battery transmission, with “ earth " intervals shown normal 
—though these last may be adjustable and varied, as in 
Muirhead’s auto-transmitters. 

‚ 26. True it is that Squier's excellent transmission con- 
ditions are, to a certain very limited extent, approached by 
John Gott's 2-power inverse-current method*, in which 
equal-time contact signals alternate in polarity, but vary 
in amplitude. In another field of work Pierre Picardt had 


* See “ Alternating-Current Cable Telegraphy, by E. R.-B. in 
the ELECTRICAL REVIEW, August 20th, 1915. 

T See The Sounder in Submarine Telegraphy, by E. R.-B. in 
the ELECTRICAL REVIEW, February 28th. 1913. 


previously obtained relative symmetry by his momentary” 
impulse electrical alternations respectively at start and at 
finish of each contact signal, whether long or short, with 
zero potential intervala—a system which revolutionised the 
working on many submarine cables of moderate KR, and 
brought into being, inter alia, the Paris-Algiers multiplex 
Baudot.] Опе does not like to dogmatise on these matters, 
but one would have thought * Picard" would be very 
usefully suitable under circumstances as sketched in the 
latter portion of 23. 

27. Coming now to “a” (paragraphs 7, a, b, and c), 
one is faced with the desirability of synchronic coincidence 
between (а) the sending station’s frequency in terms of com- 
plete cycles transmitted per second — which, in 20, we have 
seen to be l.p.m. — 30 — and (b) the natural period of 
free electrical oscillations in the receiving oscillatory 
system at the other end of the cable, as shown in fig. 5 
(simplex connections) and fig. 6 (duplex connections). 

28. In the electrical oscillatory circuits embodied in 
figs. 5 and 6, the main factora to be considered are K = 
capacity, in microfarads, of receiving condenser, and L = 
inductance in henries of a Brown, a Heurtley, or a Muirhead 
inductance shunt. Regarding other symbols, Н.В.В. = 
high resistance shunt on K ; 8 В = series resistance (non- 
inductive) added to L; R = receiver; 8 = receiving 
shunt. 


AMPLITUOES :~ 


. F1G. 4. 


29. Admirably illustrated and tabulated matter cognate 
to the mutually influential action and co-operation between 
к and L — as well as to the parallelism to be found 
between electrical and corresponding mechanical condi- 
tions — i« to be found in Chapters II, III, IV and V of 
Dr. C. V. Drysdale's The Foundations of Alternate 
Current Theor$." 3 

30. All that is required now, for comparison with the 
signalling frequency I. p. m. — 30” given in 20, is an 
expression giving the frequency of electrical oscillations 
(~ per second) present in the oscillatory circuit of recep- 
tion, as shown in fig. 5 and fig. 6. Frequency, under these 
conditions, is the reciprocal of T the natural period, in 
fraction of a second, of each complete oscillation or cycle ~. 

31. Dr. H. W. Malcolm, on p. 62 of his book, The 
Theory of the Submarine Telegraph Cable," || mentions that 
“The natural period of the free oscillations is fixed by the 
constants of the circuit. Let T be the periodic time ; then— 

тукт = 27 andT = 2 V xy,” 
32. Or T =з pr , when K is expressed in farads. 
T 


dj na a ш 
1,000 х 1/27 
as it will be in this instance—in microfarads. 


» when K is expressed— 


t See letter from Mr. Н. H. Harrison, in Tre Electrician, April 
25th. 1913. 


$ London, Edward Arnold, 1910. 
| Benn Bros., Ltd., 8, Bouverie Street, E.C. 4. 
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' $4. The frequency of the oscillations (~) per second 
as stated in 30—will be the reciprocal of T the periodic 


time. 
85. So this frequency — 1900 X 1B r, 


86. We are now able—in fulfilment of conditions and 
шне mentioned in 30—to state the proportion 
us :— 


. p. m.: 80 :: 1,000 x 1/2 т: V KL. 


37. This proportion enables one to obtain L in henries 
suitable for a given К in microfarads, or vice versá, 

38. In the first instance, let к be fixed. It is required 
to know, for a given к and for а given signalling speed in 
l.p.m., what is the self-induction or inductance which, in 


Fic. 5. TABLE II. 
co-operation with K, will give in the electrical oscillatory 
circuit of reception a frequency equal to the signalling 
frequency. m 

89. l. p. m.: 80 :: 1,000 x 1/27: V KL, 

40. Lpm.x VTL = 30 х 1,000 x 1/2 x. 

Dividing both sides by J. p. n., 

41. / KL = lam 
42. Squaring both sides and dividing both sides by к, 
Жала 


L = — 


K lpm. 
• 2 
= l (555 7 henries. 
K J. p. m. 


48. In the second instance, let L be fixed, while one 
requires to know the inductive capacity in microfarads K, 
which, in co-operation with L, and with a given signalling 
speed in J.. m., will give, in the electrical oscillatory circuit 


CABLE. 


TO 
TRANSMITTER) 
— 


Fia. 6. 


of reception, a frequency equal to the signalling frequency. 
44. Reverting to 42: By dividing both sides by L, and 
proceeding as before, one obtains :— 


А 3 
15. К = 1 Es 7 microfarads. 


L V lpm 
: А 4,774°7\2 
46. Obviously the expression ( T 1 may be worked 


out once and for all for every conceivable value of l. p. m. that 

ibly may be required. The several numerical equiva- 
fenta may bə tabulated for future use and reference, as 
shown in Table II. Any one of these equivalente, on being 
divided by any particular к (or multiplied by the corres- 
ponding reciprocal, as most convenient for slide-rule work) 
will give the required L. Likewise, dividing it by a known 
L will give the required к. 

47. Table III gives, for speeds 100, 200 and 300 / p.m, 
the relative inductances L severally for nine different 
capacities K. 

48. Table IV gives, for speeds 100, 200, and 300 l. v. m., 
relative capacities K severally for nine different induct- 
ances L. 

49. These tables may be used conversely. 


[3j 


K 
28.496 | 12-665 


18-998 | 8-4435 
14-248 | 6-3326 


TABLE III, 


TABLE IV. 


50. A booklet of tables, on the model of Tablcs II, III. 
and IV, may be worked out and compiled, suitable for ary 
possible requirements that may arise in the werking ef 
any cable station, or any chain of cables. 


, 


51. Figures at the base of Tables III and IV illustrate 
how the product of the correct К and L for any given 
oscillatory frequency, at any given signalling speed, is 
always a certain fixed value. A curve illustrating this is 
shown in fig. 7, in which ordinates are /.p.m , and abecisæ 
the uniform sequence of products к L. 


(To be concluded.) 


Belgian Electrical Progress.—1In the report of the 
Société des Ateliers de Constructions Electriques, of Charleroi, 
for last year, which has just been issued, it is stated that the 
company 18 now giving employment to 3,600 workmen, as 
against only 2,443 when the war broke out in August, 1914. 
The works are now turning out all classes of electrical material 
from motors of 4 h. p. up to generators and motors of no less 
than 15,000 to 20.000 h. p., the latter being a development 
in connection with the electrical driving of rolling mills in 
iron and steel works, these large motors for the metallurgical 
industry in Belgium having hitherto been imported. D. 
velopments have also taken place during the past year in 
connection with the construction of electric welding. engines 
and pumps for collieries, electric signalling apparatus tor 
ralways and mines, while extensions have also taken lace 
in the cable factory where all types of electrical and telephone 
cables are now being produced. 
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THE DAYSOHMS LOW-PRESSURE А.С. 
WELDER. 


On the invitation of Messrs. Daysohms, Ltd., we recently 


visited their laboratory to see a demonstration of their new 
arc-welding set, which 1s a development of the Daysohms 
automatic current limiting regulators already described in our 
pages. | | | 

For the purpose of electric arc welding it is not necessary 
that the current should be mechanically regulated through its 
whole range, as shown in the previous descriptions of the 
regulators. To enable an arc to be struck and subsequently 
drawn out with as little as 50 volts on open circuit, it is 
essential that for an instant, when the arc is being struck, 
there should be very little choke in series, but as soon as the 
arc is established a relatively greater choke must be introduced 
in series to stabilise it, and keep the current within the desired 
limits. 

In the case of hand-operated electrodes it is impossible to 
maintain exact current and voltage values, through and 
across the arc. Under the saine electrical conditions the 
average values of these factors will vary with various makes 
of electrodes, various thicknesses of work with the same elec- 
trode, and also with various operators doing the same work 
with the same type of electrode. Also. owing to the unavoid- 
able variation of the length of the arc due to the hand of 
the most skilled operator, and a bubbling of the molten metal 
and slag forming the terminals of the arc, and also owing 
to the inherent tendency of an arc to set up rapid variations 
of its own, the instantaneous variations of the voltage wave 
across the arc vary widely from the impressed voltage wave. 
Rapid variations of a duration of 1/2,000th sec. and less have 
been observed with an oscillograph. 

It is also impossible for an operator to maintain an are and 
read an ammeter at the same time, without varying the current 
he is taking from that he would be taking when only welding. 

In consequence of the above facts, it is considered quite un- 
necessary to install either a voltmeter or an ammeter provided 
a regulator which can be simply and continuously set between 
the maximum and minimum current values is used. Under 
these circumstances the weld itself is the best indicator of 
whether the correct electrical values are being used. 

In the Daysohms low-pressure a.c. arc welder there is one 
adjustment only. the hand-screw shown in fig. 1. A fraction 
of a turn frees the screw, and it may then be slid up or down 
the slot and clamped at any point, turning the average value 
of the current down or up precisely as a gas flame may be 
varied. 

The construction and operation of the machine is as follows: 
The electromagnetic portion consists of a stator and rotor 


Fic. 1.—Tuk DAYSOHMS A.C. WELDER. 


wound as a two-pole machine; the stator and rotor windings 
are connected in series with one another and in series with 
the arc. There are rather more turns on one member than 
on the other. In one position of the rotor. when the stator 
and rotor coils are all in one plane, the choke introduced in 
the circuit is due to the difference between the stator and 
rotor windings, and is quite small; this is the position for 
striking the arc. When current flows there is а torque set 
up between the rotor and the stator. This torque is to some 
extent counterbalanced by a fixed spring, and the speed at 
Which the rotor cun turn is regulated by a fixed dash-pot. 

If the rotor can revolve 180 deg. the choke increases as it 
turns until it reaches a value due to the sum of the turns 
on the stator and rotor windings, and the current and pres- 
sure across the arc are reduced to the lowest value; the amount 
to which this reduction can take place is set by the position 
of the hard screw. 

This hand screw terminates in a pin projecting into the 
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case, against which an arm fixed to the rotor shaft can engage; 
the position of the pin fixes the angle through which the 


rotor can rotate, and, therefore, the amount to which the 


current will be reduced. This is the only adjustment. 

On striking the arc, a very considerable torque is set up 
between the rotor and stator, and the rotor would deflect 
so rapidly that there would not be time to volatilise the small 
bit of electrode required to set up the arc; a dash-pot is, 
therefore, provided to control the speed at which the armature 
deflects, and as the torque at striking is the same, irrespective 
of the ultimate current that the regulator is set for, the 
dash-pot is set, and does not require any regulation. 

This dash-pot, however, plays а more important part in 
the regulation; the piston is provided with a valve so that it 


retards the rotor in one direction only, and it is free to return 


Fic. 9.—MECHANISM OF WELDER. 


as rapidly as possible to the zero position under the pull 
of the controlling spring, with the result that when the arc 
is struck the pressure across it is reduced at a speed controlled 
by the dash-pot, but if, owing to the spluttering of the arc, 
its resistance is suddenly raised, the rotor can drop back and 
raise the voltage, catching the arc, as it were, before it goes 
out. 

At the time of our visit various electrodes were employed, 
and excellent results were obtained, demonstrating that the 
welder was capable of working with 40 to 60 volts on open 
circuit, according to the type of electrodes used. Once set 
to suit a particular job, the welder needs no attention, and 
several welders can be fed from a single transformer. 


Rassian ladustry under the Bolshevist Role.— The 
Russian railways are in a disastrous condition; on all sides is 
to be noted the lack of fuel and rolling stock. The track and 
bridges are in a shameful state. Renairs to track are made 
from material removed from branch-lines or even from other 
main-lines. Passenger trains run at a speed of 5 to 14 kilo- 
metres per hour. The Government has installed locomotive 
works at Sormorow, Kolumnad, and Brjansk, steel-plate works 
at Wykas, and wagon shops at Twer and Moscow. These 
works have promised to undertake a definite amount of work 
during a certain period. The Sormorow plant, for example, 
was entrusted with the production, under six months, of eight 
new locomotives, heavy repairs to 30 locomotives. and the 
manufacture of a certain number of spare parts. The works, 
which employs some 8,500 workers, simply did the follow- 
ing: New locomotives, none; locomotives repaired, 14; and 
about 80 per cent. of the number of spare parts promised. 
The results from the other factories were similar, and their 
reports show unanimously that the cause of this is lack of 
fuel and lack of competent workmen. An equally. deplorable 
condition exists in river transport. The fleet of oil boats on 
the Volga consists of 190 vessels—a totally inadequate number. 
Information from other industrial centres indicates that the 
diminution in the number of skilled workmen is general 
throughout Russia. — The greater part of the operatives are 
now either working on the land or have been turned into 
publie servants, of which there is one to every seven inhabi- 
tants. It is obvious that the representatives of the Bolshevist 
Government are well aware of the complete breakdown of its 
methods, as can be seen by the concessions on a large scale 
which they are conceding to foreign capitalists. The 
capitalists, nevertheless, who have entered into negotiations do 
so at great risk, seeing that the Bolshevist Government. what- 
ever may be its intentions, will find it exceedingly difficult to 
fulfil its guarantees.--Ingenieria Internacional. 
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MAGNETOS FOR INTERNAL-COMBUSTION 


ENGINES. 


By A. E. WATSON, A. M. I. E. E. 


(Abstract of paper read before the INSTITUTION OF ELECTRICAL ENGINEERS.) 
(Concluded from page 599). 


Sparking should be independent of the material of which 
the contact points are made, Whereas only certain metals, 
such as platinum and iridio-platinum, which. do not form 
oxides when heated, can be employed, and even with these 
metals the sparking is largely aflected by the condition of the 
points themselves, and can be greatly increased by the pre- 
sence of small traces of dirt and impurities. The problem 1s 
not so much the suppression of true sparking as that ot the 
condenser preventing local heating of the points which would 
tend to vaporise the metal and make conditions favourable for 
the production of an are. Such local heating could be reduced 
by using a large number of turns in the primary winding, and 
actually sparking is thus diminished beyond the value at pre- 
sent customary, and true sparking sets in of an appearance 
quite different from that of the arcing usually known by this 
name. At present these conditions are not emploved, as the 
voltages to which the insulation of the condenser and contact 
breaker would be subjected are considerable. 


pos Mate 
f | «exte microfaled 


Fia. 7.—Errect or CONDENSER 
CAPACITY ON LOW-SPEED 
VOLTAGE CURVES. 


Fic. 8.—Errect or VARIED 
CONDENSER CAPACITY ON 
SPARKING. 


Fig. 7 shows the way in which the secondary voltage of a 
given machine changes with variation in condenser capacity, 
and fig. 8 shows the intensity of sparking at the points in 
terms of the condenser capacity, the sparking being deter- 
mined by observing the image of the contact breaker on the 
ground glass of a camera, and finding the size of iris 
diaphragm which would just render it invisible. The capacity 
required to render a machine quite sparkless is considerably 
greater than that which gives the highest voltage for a given 
low speed, hence the capacity fitted is a compromise. 

Depending upon the characteristics of the spark-gap and 
the machine, there will be a speed at which the Пих change 
at break will be sufficient to raise the capacity of the secon- 
dary circuit to the breakdown potential of the gap. Pro- 
vided the flux-change is only just sufficient to enable this 
voltage to be attained, the spark will be a capacity spark, and 
oscillatory, of extremely high frequeney. and short duration, 
as the circuit in which it flows has little or no inductance. 
Consequently, very large currents may exist in it, although 
only for a brief period of time, and it is undoubtedly this first 
white spark which produces ignition of the charge. After the 
passage of the initial spark, we are left with a certain pro- 
portion of the working flux still distorted and a further quan- 
tity of energy available. This energy is now communicated to 
the secondary circuit, but as the passage of the initial spark 
has left the spark-gap in a highly conducting condition, the 
discharge will follow the law governing the decay of current 
in an inductive circuit. 

Although the flame which follows the initial spark is value- 
less from the point of view of ignition, it is particularly im— 
portant that at all speeds the flaming portion of the spark 
shall have died out and that the secondary current shall have 
ceased before the primary circuit has been closed again. Un- 
Tess this is the case, the flux in the armature core will not 
have been able to re-form, and consequently the energy avail- 
able in the succeeding spark will be correspondingly reduced. 

То make extinetion as complete as possible we, therefore, 
require to use as long a cam as possible, keeping the contact 
points, open. for the greatest possible angle consistent with 
the provision of the short-circuited winding necessary for pro- 
ducing field distortion. The additional spark-gaps sometimes 
inserted in the secondary circuit and provided in all Jumn- 
spark distributors increase the total resistance of the spark- 
gap cireuit and thereby reduce the spark duration. There are 
undoubtedly certain conditions of operation in which a jump- 
spark distributor will give more satisfactory ignition than one 
in Which the distributor rotor makes actual metallic connec- 
tion. 

The inductance of the secondary winding can be controlled 
by modifying the shape of the pole-tips. and also to a slight 
extent by changing the number of secondary turns. To obtain 
a satisfactory compromise between all the factors involved is 
ditticult, but the following principles will form a basis for the 


Utiuhty in micromhos 


correct relationship between them :— (a) The number of secon- 
dary turns to be the least which will satisty low-speed condi- 
tions. (b) The reluctance of the flux path to be such that 
under the worst conditions of high speed and maximum flux 
distortion the point of maximum в H Is not exceeded. (c) Lie 
duration of open circuit of the primary winding to be as large 
as possible, i. e., the points should be held open trom the sparx- 
ing position until the axis of the H armature is across. the 
pole-faces or slightly beyond this position. Шия in most ma- 
chines corresponds to a duration ot ©“ make " of 109 deg. and 
of break of 80 deg., the break occurring at approximately 
10 deg. past the mid-position of the armature. hese angles 
have been standardised by all the British. magneto manutae- 
turers. 

Curves 1 and 2 in fig. 3, р. 599, show the effect of incomplete 
spark extinction in reducing the output of the same machine, 
fitted in one case with a cam opening for 80 deg. and in the 
other for 12 deg. Fig. 9 shows the utility“ figures for a 
similar pair of machines. A short-cam machine will tend to 
miss alternate sparks, and it can frequently be made to give 
either positive or negative sparks at will; fig. 10 shows the 
results of tests made on a machine which was lable to miss- 
fire on alternate gaps, and in which an electromagnet was 
fitted in place of the ordinary permanent magnet. Thus 
putting a better magnet in a magneto may not always be a 
eure for missfiring but may even make it worse. 

The author summarises the results of his reasoning a8 
follows :— 

(1) Low-speed voltaye.—Dependent upon available magnetic 
energy, primary resistance, speed of rotation, number of 
secondary turns, energy losses, and condenser capacity. In- 
creases with increasing speed up to a limiting value, which 
Increases with increase in available magnetic energy. 

(2) Utility.—At high speeds proportional to magnetic poten- 
tial of distorted field and inversely proportional to number of 
secondary turns. At low speeds dependent upon speed and 
primary resistance. 

(3) Energy in. initial spark.—At high speeds proportional to 
available magnetic energy. Dependent upon losses in iron of 
armature, &c., and to a certain extent on condenser capacity. 


Current in field coi 65150 turns) 
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ria. 9—Utimiry Test oN Fig. 10.—Erercer or. INCOMULETE 


SHORT-CAM MAGNETO. SPARK EXTINCTION. 


If losses were absent the energy would be independent of the 
voltage, but, owing to their presence, the energy decreases as 
the voltage is raised. At low speeds it is dependent upon 
speed and primary resistance. 

(4) Total energy in spark and flame follows the same law as 
the energy in the initial spark, but is greater in value. 
Theoretically the total energy may be twice that in the initial 
spark. This energy is approximately that stored in a magnetic 
field of value 28 at a potential of H and is в à/ (r) ot 
вн (Um. If. instead of allowing this field to collapse sud- 
denly, we maintain the potential н until B=0, additional 
work B H/ (4 т) will be done upon the field, and the total avall- 
able energy will be B n/(2m). | 

(5) H.M.S. value of current in secondary circuit.—Depends 
upon characteristics of magneto itself and also to a very large 
extent upon the spark-pap resistance. A magneto may be 
made to give almost any reading desired upon a hot-wire am- 
meter, by altering the constants of the circuit. In particular. 
udding capacity to the terminals will increase the reading 
several fold. 


Discussion IN LONDON, 


The Prestpext (Mr. LIL В. Atkinson) commented on the 
fact that such a piece of apparatus as the magneto should 
have been built up on empirical lines, not without much 
experimental work, of course, but empiricism was the hall- 
mark of the Continental machine. Localised. products of that 
nature were frequently of a high quality, but often when 
attenipts were made to manufacture them elsewhere шап) 
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alterations in method becume necessary. The paper showed 
clearly how quickly research work could improve an aréicle, 
and had resulted in the production of a British-made magneto 
the equal of any in the world. The paper was very clearly 
written. 

Mr. C. С. PATERSON explained that the author was one of 
the sinall band of men who had had to face the elucidation of 
the whole technique and theory of the subject and at the 
sune time produce an enormous output of magnetos. He 
agreed with the paper; the characteristics and design of the 
magneto were not governed by the conditions necessary to 
produce ignition as energy was unimportant from the point 
ot view of ignition. Practically all the energy a magneto 
had to furnish was expended in counteracting the leakage 
which always existed in the plugs, cable, &с.. so that the 
necessary potential between the plug points could be built 
up. Together with Dr. Campbell he bad shown that as 
regurded actual ignition, the quantity of electricity passing 
between the points of the plug was unimportant; whether a 
spark was tat or otherwise had no efect on the power 
obtained from the engine. Only about 1/7Uth of the energy 
supplied by the magneto, or about 1/1,000th joule, was 
required sulely for the purpose of ignition. ‘The first portion 
of the discharge, which lasted for about one-millionth of a 
second, did the work, and into it most of the energy should 
go; the rest of the energy which followed was not required. 

Dr. N. W. McLacHLAN discussed the determination ot the 
eflicieney of magnetos, and pointed out that Dr. T. Jones 
had shown that, under ideal conditions, the ratio of the 
electrostatic. energy stored in the secondary to the electro- 
motive energy stored in the primary winding just before the 
contact points opened gave an etticlency of about 20 per cent. 
lhe speaker's own experiments indicated that the whole of 
the loss was due to hysteresis and eddy currents in the iron, 
and he suggested that more information on that point could 
probably be obtained by building the armature laminations 
into à non-metal frame. ‘There was one oscillation of low 
frequency and high amplitude and another of lower amplitude 
and a fairly high frequency; inductance depended on the 
value of those two frequencies, and a decrease in inductance 
meant a smaller secondary peak voltage, and, therefore, less 
efficiency. They were chiefly concerned with the maximum 
voltage a magneto gave, not its rate of rise, and if it was 
high enough the necessary ionisation at the gap was a 
function of the pressure and its time of application. Never- 


theless the voltage required to produce the necessary ionisa-: 


tion was greater the more rapidly it rose and, therefore, for 
any given plug leakage there must be a compromise between 
the maximum pressure and its rate of rise. 

Prof. E. W. MARCHANT regretted that information he had 
intended to give the meeting had not come to hand. The 
most important part of the paper was its indication ot the 
iniportance of minute and detailed testing of materials, and 
new steels would probably revolutionise the industry.  Oscil- 
lograph records of the p.d. in the spark gap and the current 
flowing in the primary circuit of a magneto working with 
different gas mixtures indicated that there were large differ- 
ences in the peak voltage under different working conditions. 

Mr. J. F. Kayser compared the advantages of various 
magnet steels, saying that the demagnetising rates of two 
steels should first be determined, and then the flux of the 
two magnets. Dividing the total energy of a tungsten-steel 
magnet by the muximum energy per cu. cm. of a cobalt-steel 
Inagnet would give the necessary value for obtaining the same 
result. The original area of the tungsten magnet multiplied 
by the flux density at which it worked divided by the tlux 
density at the point at which the cobalt steel would give 
its maximum available energy gave the new cross sectional 
area necessary. Magneto manufacturers made an unnecessary 
amount of fuss about remanence, which was useless prac- 
tically, but interesting academically. The only criterion of 
magnetic Worth was BH maximum. 

Capt. А. B. BurGoyne explained that research work at 
Farnborough was still “ going strong; a good deal of prac- 
tical experimental work was done, and the Air Ministry was 
anxious to assist manufacturers to meet the requirements of 
the Air Service, in which conflicting and special conditions 
were met with. It was a much stiller problem to produce 
apparatus to operate successfully on aircraft. A higher volt- 
age was necessary, and the magneto had to operate in air of 
rare density and low temperature, though the magneto itself 
might be exposed to considerable heat. It was also necessary 
to electrically screen off the wireless gear and, therefore, 
metal-braided h.p. cable had to be used, thus introducing 
additional leakage. A specification drawn up by the Air 
Ministry in conjunction with the Magneto Manufacturers’ 
Association laid down that a magneto must fire a plug having 
а leakage of 200,000) ohms, whilst running at 3,000 r.p.m. 
Moreover, it must function properly after running over 
48 hours in a saturated. atmosphere, while after. operating 
at a temperature of 120 deg. F. it must run for 500 hours 
and give satisfactory performance at 20 r.n.m., obviously 
more severe conditions than the author's utilitv test. After 
testing machines of almost every make, his considered opinion 
was that any British magneto was superior to the best Ameri- 
can one; French and German machines ran eloselv to each 
other, but while the“ Bosch "' was of excellent workmanship, 
and ran well under bad conditions, much attention having 
been paid to detail, its design was bad, and electrical per- 


formance indifferent. The workmanship of the British 
magnetos was often poor, though they were at least equal to 
the Bosch.“ The size and price of magnetos should be 
reduced by the extended use of cobalt steel. 


(To be continued.) 


JOINT ELECTRICITY AUTHORITIES. 


LONDON AND Home COUNTIES DISTRICT. 

IN connection with the local inquiry which the Electricity 
Commissioners are to hold at the Institution of Electrical 
Engineers on June 14th and following days into the reor- 
ganisation of the existing supply of electricity in, and the 
formation of a Joint Electricity Authority to control, the 
above-named area, six schemes have been submitted by in- 
terested authorities for consideration at the inquiry. Ihe 
following are abstracts of the schemes. 


L. B. & S.C. RAILWAX Co.’s SCHEME. 

The London Brighton & South Coast Railway Co. (' the 
Brighton Co.") is working parts of its London and suburban 
lines by electric traction. Prior to the war and subsequently 
considerable progress has been made in the work of equipping 
the renmining portions of such lines for similar working, and 
the Brighton Co, anticipates that this work will be completed 
in the near future. For the purpose of electrically working 
the first-ementioned parts of its London and suburban lines 
the Brighton Co. is taking from the London Electric Supply 
Corporation, Ltd. ("tne Supply Corporation "), over 
10.000,000 Board of Trade units of electricity per annum, and 
when the electrification of its London and suburban lines is 
complete it will require a supply of energy estimated at about 
125,000,000 units per annum. 

The Brighton Co. is under contract with the Supply Cor- 
poration to take from it up to 30,000,000 units per annum, 
and (subject to certain special provisions) the contract cannot 
be determined before December 31st, 1926. A comparatively 
small quantity of the electricity supplied to the Brighton Co. 
15 used for purposes other than electric traction. 

It 15 of vital importance that an adequate supply of electri- 
city should be constantly available at the lowest possible cost 
for working such lines, and the Brighton Co. considers that 
this can. best be effected by the following scheme :— 

The Brighton Co. would arrange, or co-operate with the 
Supply Corporation in arranging, for the erection and equip- 
ment of a large generating station on a suitable site, which 
it is proposed should contain sets of 25,000 KW, each generat- 
ing at a frequency of 95 periods, and that it should have an 
ultimate capacity of about 125.000 kW. The Brighton Co. 
and the Supply Corporation will agree so to operate their 
respective generating stations that any spare plant installed 
will be used to the best mutual advantage. After meeting its 
own needs the Brighton Co. would sell the surplus energy 
on reasonable terms to the Supply Corporation and to other 
authorised undertakers adjoining or near its railway. 


С.Е. Raipway Co.'s SCHEME. 

The Great Eastern Railway Co. is, by the Great Eastern 
Railway Act, 1903, empowered to work by electrical power 
the traffic on its railways and on railways leased to or worked 
by it, and for that purpose to lay down apparatus and to 
make the necessary alterations in those railways and in any 
of its stations and works. 

The company's scheme consists in the construction of a 
generating station, and to install generating plant up to the 
total capacity of approximately 120,000 kW, and to subse- 
quently extend the installation of generating plant as required 
up to the total capacity of the site which 1s approximately 
estimated at 225,000 kW. The G. E. Co. is advised that the 
load necessary for the electrical working of its railways is, 
both as regards size and load factor, such as to enable the 
proposed generating station to be economically installed and 
operated. The system of supply will be three-phase at 50 
cycles. per second. The main transmission pressure will be 
33,00) volts, and the secondary local transmission pressure 
(if required) 6,600 or 11.000 volts. 

Under powers contained in the Great Eastern Railway Act, 
1915. the company acquired certain land at West Ham lying 
between its railway at Thames Wharf and the river Thames 
and Bow Creek, one of the principal objects of acquiring such 
land having been with a view to its special suitability as a 
site for the erection of a proposed generating station for the 
purposes of working the company's railways by electric 
traction in accordance with its statutory powers. It is pro- 
posed that the generating station. should be constructed and 
operated by the G.B. Railway Co., and the company is pre- 
pared, so far as it is or may be authorised, to assist generally 
in promoting the efficient and economical supply of electricity 
within the district by the supply of any surplus energy for 
use by other railway companies associated with it or by the 
Joint Electricity Authority or authorised undertakers {о the 
best mutual advantage. 
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PobLAR BorouGH COUNCIL’S SCHEME. 


The draft scheme submitted by the Metropolitan Borough 
of Poplar, E. (Mr. J. Horace Bowden, M. I. E. E., being general 
manager and chief engineer of the electricity supply under- 
taking) proposes to modify the area already delimited by the 
Electricity Commissioners, and that a Joint Electricity Autho- 
rity to be called the East London and District Electricity 
Authority " shall be established for the district, which 
shall consist of (a) twenty-two members of the Councils 
of all local authorities being authorised undertakers 
and distributors within the district; (b) seven members of 
the Councils of all local authorities having the right to pur- 
chase the whole or part of the undertaking of any authorised 
undertakers within the district; (c) three members of all 
County Councils partly within the district; (d) three members 
representative of large consumers within the district, who 
shall be appointed by the Minister of Transport, and (e) two 
members representative of labour employed in the supply of 
electricity within the district, who shall be appointed by the 
Minister of ‘Transport. 

After dealmg with administration and powers, the latter 
including the manufacture of gus and the supply of hot water, 
steam, electrical apparatus, &c., the scheme sets forth the 
technical proposals as under [see ELECTRICAL REVIEW, Janu- 
. агу 2lst, 1921, p. 03] :— 

The system of supply to be three-phase a.c., having a 
frequency of 50 cycles per second. The main primary trans- 
mission. pressure shall be from 30,000 to 33,000 volts between 
phases, and the local secondary transmission pressure shall 
be from 6,600 to 11,000 volts between phases. 
„It is not proposed that any of the existing generating stations 

should be discarded immediately, but that they should remain 
in being so long as economic conditions justify; having regard 
to any cheaper and more reliable supply which may be avail- 
able either by the interconnection of the various existing gene- 
rating stations or from new capital stations proposed to be 
erected, but so soon as possible after the establishinent of the 
Electricity Authority, the Authority shall appoint ап advisory 
committee or committees of the engineers of all participating 
authorised undertakers which shall forth with prepare to advise 
the Electricity Authority on the most efficient organisation of 
the finance, control, co-ordination, and operation of the exist- 
ing generating systems in the prescribed area as will best 
secure convenience of administration and economy of pro- 
duction. 

It is proposed that the existing generating stations within 
the district shall be inter-connected forthwith, and inter-con- 
nection shall be carried out in. groups; in each group one 
station. shall be selected as a primary supply station, and 
another as a secondary supply station; the selection will be 
based upon the most economic plant within each group. All 
the remaining stations within each group will close down 
during hours of “light load "; the primary and secondary 
stations will supply alternatively over each week-end light-load 
period, and the primary station will supply during night light- 
load periods. The existing generating stations within the 
district on the north of the Thames already inter-connected 
are those of the metropolitan boroughs of Hackney, Poplar, 
Shoreditch, and Stepney; the latter also supplying all the 
electricity requirements of the metropolitan borough of Bethnal 
Green. The North Metropolitan Electric Power Supply Co.’s 
generating station at Brimsdown is inter-linked with the 
generating station of the metropolitan borough of Hackney, 
and the same company supphes in bulk to the metropolitan 
borough of Stoke Newington. 

It is proposed to extend inter-connection to the metropolitan 
borough of Islington to complete the group in the metropolitan 
area of the district, and to form а separate group by laying 
inter-connecting mains between the generating stations of the 
county boroughs of West Ham and East Flam, and the Urban 
District Councils of Barking Town, Ilford. Leyton. and Wal- 
thamstow. From the latter group the undeveloped areas of 
Wanstead and Woodford and others could be supplied. On 
the south of the Thames it is proposed that all authorised 
undertakings within the district shall be grouped in a similar 
manner, 

The erection of a new capital station is proposed at Dagen- 
ham on a site which offers exceptional facilities for the delivery 
of materials, for coal handling. and for ash disposal. The 
capacity of the proposed initial station is 100,000. KW, the 
site being capable of accommodating an ultimate. capacity of 
400,000. kW. The preliminary drawings have been prepared. 
and together with the consultant's report, will be submitted 
to the Commissioners. 

[t is not proposed that any works shall be constructed by 
the Ministry of Transport under Section 18 of the Act. 

It is not proposed that any existing generating station used 
solely for (a) railways or (5) tramways shall be immediately 
included in this scheme, but it is desirable that no such sta- 
tions shall be extended provided that the Electricity Autho- 
rity can prove to the satisfaction. of the Commissioners that 
it (the authority) can meet the requirements. It is also 
desirable, having regard to the. standardisation of frequency, 
that as the existing Levele and 331-cv cle plant becomes 
obsolete, 20 eyele plant shall be substituted therefor, and the 
necessary supply taken from the Electricity Authority. AN 
new supplies for railways and tramways within the district 


(or beyond with consent of the Commissioners) shall be pro- 
vided by the Electricity Authority. 

The remainder of the scheme deals with the financial ar. 
rangements proposing that the Electricity Authority may, 
with the sanction of the Commissioners, borrow money, pro- 
vide a reserve fund, and adjust the charges made for electricity 
supplied so as to meet deficiencies or vice versa. 


(To be concluded.) 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi: 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession, 


The Wiring of Ferro-concrete Factories. 


I will only oceupy your valuable space to make the following 
remarks :— | 

1. I have already explained why I joined in this correspond- 
ence, and it should be clear that it was not out of prejudice 
against C.T.S. cable. I may add that I am not unimpressed 
by the good accounts given of this system of wiring. 

2. The buildings with which I ain concerned are not of 
ferro-concrete, but of corrugated iron or brick. Neither are 
they factories within the meaning of the Factory Acts, but 
they are subject to such conditions generally as local autho- 
rities care to impose. ‘The last paragraph of my letter in vour 
issue of April 15th should have made it clear that my remarks 
did not apply to the proper subject of this correspondence. 

3. With regard to the question of fire hazard, I only raised 


this in the first instance as a possible reason for Inquirer в” 


original remark. 

If the experience of Two Phase is a common one, there 
would appear to be some reason for his condemnation of 
screwed conduit. I should like, however, to draw his attention 
to a letter in your issue of March 2th, from which it 15 ap- 
parent that the authorities at Vancouver consider that screwed 
conduit should alone be permitted in that part of the town 
where the most valuable and modern houses are located, and 
it is added that this is considered the only system that comes 
up to the requirements of modern fireproof buildings. 

I do not pretend necessarily to uphold the last statement. 
and it 1s quite possible that the use of C.T.S. may not have 
соте into so much prominence there as here. 

The experience of other readers who have had fires on their 
effects on various systems of wiring would, I should think, 
be interesting and valuable. Perhaps some insurance officials 
would be so kind as to remark upon it. 

A. C. Purday. 


Croydon. 
May 3rd, 1921. 


Telephone Cables for use on Power Schemes. 


With reference to Mr. Riley's letter in your issue of April 
20th, I would point out that my figures for the cost of solid 
impregnated paper-insulated cables were based on the use 
of a thickness of insulation between conductors and between 
conductors and sheath of 80 mils. 
for this type of cable to be ordered “ in accordance with the 
B. E. S.A. standards.“ 

I am aware that this thickness is unnecessary and, in my 
article, gave the reasons. This type of cable is uneconomical, 
and its use can rarely be justificd even with the thickness 
of insulation deemed necessary by Mr. Riley. 

With regard to the transmission distances given in the 
article, I should have stated that they referred to type 2 cable 
(loosely insulated with impregnated paper), and are therefore 
not directly comparable with either of the series of figures 
given by Mr. Riley. I admit that they are low when com- 
pared with his, but much depends on the allowances made 
and the standard of speech aimed at. As it is obviously im- 
possible to give figures which would cover every case, those 
quoted were intended only for general guidance. Speech 
transmission over longer distances could onlv be dealt with 
satisfactorily when details of à scheme were known. 


Your Contributor. 


Charging for Idle Current. 


In your issue No. 2,267 Mr. E. W. Dorey says that a sine 
meter would have to be fitted with some sort of ratchet 
mechanism, so that it might run backward for a leading power 
factor. This is not so. Since the meter integrates ЕЛ. sin 
b d f, it will naturally run backward if ¢ is negative! 

Your correspondent also calls the tariff I described my 
tariff. This, too, is not correct: the tariff. is one that has 
been adopted bv a leading power company. [ quite agree 
that this tariff is more severe on customers with very bad pf. 
than the tariff he suggests, which is generally known under 
the name '' Midland Tariff." He will find a discussion 0 
the principle on which this tariff is based at the end of mv 
book on " Electrical Engineering," and he will see that I 
am in favour of it because it is just to the supply company 
as well as to the consumer. The trouble is that this Midland 


This because it is usual. 
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Tariff does not permit of rew arding а customer with a leading 
p.f. Mr. Dorey says that a bonus for leading p.f. is un- 
questionably desirable.“ With a tariff based on the ratio of 
two cosines this policy can easily be applied; will he make a 
suggestion how it can be applied under the Midland Tariff? 


Gisbert Kapp. 
Birmingham. 
May Yth, 1921. 


I have read with interest the letters of Prof. Kapp and 
Mr. E. W. Dorey, following on the article by Mr. Carrothers 
in your issue No. 2,262. 

I agree with Mr. Dorey that а two-part charge, whether 
based on kVA or kW demand, is sound in principle. The 
running charge only should be altered in proportion to the 
power factor, on а scale similar to that proposed by Prof. 
Карр. 

This can quite satisfactorily be accomplished by the inser- 
tion of an ordinary 3-phase meter in series with the main 
meter, but connected with the slow " phase reversed. The 
average power factor of the three-phase load over any period 
can then be found from the well-known formula tan $ = 


ы the main meter giving wi + w, and the 
3 


reversed meter giving w, — w, This method has the merit 
of requiring ordinary meters only, and any slight inaccuracy 
of the meter due to reversal of the “ slow ° element will 
not be serious, as the charge based on it will be a very small 
proportion of the total charge in ordinary cases. 

I have used this method with success both from my own 
and the consumers’ point of view, and have made a scale on 
my slide-rule which gives cos $ direct from the ratio w,/ W, 
(w,/ — w, where cos ф is below 0.5). 

11 leading power factors are anticipated, then the * fast ” 
element of the meter can be reversed to give a positive 
integration on the meter. 

J. D. Watson. 


Aberdeen. 
May 8th, 1921. 


The Maintenance of Intercommunication Telephones. 


I am one of those extraordinary persons who find pleasure 
in shouldering contractors’ troubles with intercommunicating 
telephones, by taking their systems over in their name and 
maintaining them at a contract price. It would be interesting 
to know if there is another firm that has built a successful 
business in this branch alone of the electrical trade. 

The average Wireman not being conversant with the internal 
circuit of the intercom. phones and switchboard, finds it 
difficult to locate a fault; with this on the contractors’ minds, 
I had a pleasant reception from them. 

The B.E. Co. 
London. G. THEOBALD. 
May Tth, 1921. 


Transformers and Changed Frequency. 


Your reply almost solves '' Kilowatt's problem, by say- 
ing: If the frequency is halved the flux is doubled“; but 
the Voltage ratio would probably change a good deal if the 
transformer were not liberally designed for iron. 

On half-rated frequency, in order to double the flux in a 
saturated core, an enormous magnetising current would be 
necessary. Then owing to the large R.I. drop, only a much 
diminished e.m.f. is available for transformation. 

Н. Howwitz. 


London. 
May 7th, 1921. 


[We avoided details in our reply. for the sake of brevity, and 
dealt only with the broad principles, using the words roughly 
speaking " advisedly. In practice the iron losses would be 
seriously increased on the lower frequency.—Enps. ELEC. REV. 


A Peculiar Phenomenon. 


In your issue of April 29th, Mr. James A. Lang states as 
follows: “ Notably in the X-ray tube, w here green rays are 
given off at the same time as the X-ray.’ 

In 1915 I was doing a large amount of X-ray work, and 
was using Muller's tubes. The green light (or rays) was 
given off as stated in Mr. Lang’s letter. However, when 
Muller’s tubes could not be obtained, I was supplied with 
tubes which, I believe, were of British make. On using the 
E tubes the light (or rays) was distinctly of а bluish 
colour. 

I should be pleased if any reader of the ELECTRICAL REVIEW 
could give me the theory of this diflerence in the colour of the 
visible light, in two diflerent X-ray tubes. Му theory is that 
the tvpe of glass of which the tube is made is responsible; 
but why? 

H. E. 


Halifax. 
May Ath, 1921. 


Cables for Hot Situations. 


I should be pleased if you or any of your readers would 
advise me of the best cable to use to stand a temperature of 
not less than 105 deg. F. dry air (sometimes considerably more). 
Permanence is essential. — 


Water-tube Boilers. 


With further reference to Mr. Cauthery’s article on water- 
tube boilers in the ELECTRICAL Review dated April 186, and 
the letter from Mr. A. Murray, our experience is that it is 
not safe to exceed one half a 1/32nd density for water-tube 
boilers, as we have found serious troubles to be experienced if 
this density is much exceeded, due to priming and pitting or 
corrosion of the tubes. ‘The chemical action on the steel plates 
is greatly increased at high densities. As regards blowing 
down to reduce density, of course if the feed water is so pure 
that at the end of the run and when the boiler is due for 
cleaning, the density of the boiler water does not exceed the 
limit above mentioned, then there is no necessity to blow 
down at all; but as soon as the limit of density is reached, 
sufficient water should be blown out daily so that no further 
concentration takes place. If the make-up water is suitably 
softened. no appreciable scale will be deposited. We do not 
of course imply that the density above mentioned should be 
maintained by blowing out, with a leaky condenser. The 
only remedy is to repair the condenser às soon as possible. 
Serious damage may, however, be done to the boiler before 
the leakage is noted. 

We know of a number of electricity stations where the boiler 
water is not allowed to exceed one quarter of a 1/32nd den- 
sity, as they find from practical experience that this gives the 
best results. We are putting on the market a densimeter 
gauge for indicating the density of boiler water continuously. 
This does away with salinometer tests, and is a reliable safe- 
guard against overheating due to excessive density. This 
gauge 18 recommended by all the boiler insurance companies. 


Porter Water зене Со. 
W. H. Porter. 
Flixton, Manchester. 
May 9th, 1921. 


Dynamic and Potentiometer Control for Cranes. 


I should be pleased to hear the views of any of your readers 
on their experience of the electrical control of the hoisting 
motion of electric cranes. 

Several of the leading controller firms are favouring a system 
of plain series hoisting and dynamic or potentiometer control 
for lowering depending upon the load on the hook. It is in 
connection with the lowering side when using a drum revers- 
ing controller and having no mechanical braking that I desire 
information. 

It would appear that to lower the hook light (no load) a 
current equal to full-load hoisting is taken from the line on 
the first notch and 50 per cent. full-load current on the last 
notch, also full-load current is taken from the line with half 
and full loads, but in the case of half load about 10 per cent. 
current is taken from the line on the last notch, and current 
is generated back into,the line to the extent of 20 per cent. on 
the last notch with full-load lowering. 

The speed of lowering is interesting. With no load the 
speed on the last notch is 140 per cent. (approximate), and at 
full load the speed is 170 per cent. (approximate) of the full- 
load hoisting speeds. 

The arrangement of the circuit when lowering ів that of a 
shunt motor, and the speed is determined by the values of 
resistance in the branches. I should be pleased to hear how 
these values are fixed and what would be the effect of varying 
the resistance in the field and armature (1) when the motor is 
being driven down (no load) and (2) when the load is driving 
the motor (1 to full load). With contactor equipments, I 
understand, load discriminators are fitted. 

Drum Control. 

May 8th, 1921. 


Mme. Curle's American Visit.—M me. Curie has left 
Paris for the U.S.A., where she is to receive a gift of one 
granume of radium, valued at £32,000. According to Science, 
the following societies have appointed committees to arrange 
for the reception of Mme. Curie: The American Chemical 
Society, American Electrochemical Society, American Sections 
of the Société de Chimie Industrielle, and the Society of 
Chemical Industry, and the Chemists’ Club of New York City. 
A luncheon is to be given in her honour at the Hotel Waldorf 
Astoria on May 17th, and President Harding, in subscribing 
50 dollars to the Madame Curie Radium Fund, wrote: “I 
am so anxious about the success of the programme to present 
to this distinguished woman a gramme of radium that I would 
like to have a small part toward making the necessary pro- 
vision.“ 
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NEW PATENTS APPLIED FOR, 1921. 


(NOT YET PUBLISHED.) 


Gempiled expressly for this journal by Mzssrs. Szrrow-JoNzs, О'Овц. аир 
SrgEPHENS, Chartered Patent Agents, 385, High Holborn, London, W. C. 1. 


11,560. “ Electro-magnetic switches or contactors.” — Mctropolitan-Vickers 
Electrical Co., Ltd. April 215. (United. States, April. 23rd, 1920.) 

11,5602. *'* Lead for are lamps.” X. Н. Argill. April 21st. 

11,565. “ Electric irons," II. II. Berry and W. J. Markham. April 21м. 

11,969. ' Electric cooking devices." 5. hncevkosky. April 21м. (Czccho- 
Slovakia, May l4th, 1920.) | 

11,569. Лопеса high-frequency amplifiers lor  radio-telegraphy." C. T. 
Hughes. April 2lst. 

11.599, „ Electric. devices for heating fluids.” E. A. Dinmore. April 21st. 

11,602.“ Magnetos." A. Christmas. April nd. 

П. Transmitting apparatus for automatic telephones, &с.” 
April And. 

11,047. © Electrical show-case and advertisement holder combined." E. E. 
Bayies and II. MeResnoids, April 22nd. 

11.60. Shpper trolley heads for electric traction.“ Brecknell, Munro and 
Rogers, Ltd., and H. L. Rogers. April 22nd. 

11. % . Electric heaters.” W. Hayhurst. April 22nd. 

11.6 “ Eletric current transformers.”’ Fetranti, Lid., and А. II. Higgs. 
April And. 

11.0%. Sparking plugs." T. J. Puplett. April. 22nd. 

11.673. Amplitier for electric. сисин,” Soc. des Telesraphes Multiplex 
(Svsteme E. Mereandier, II. Мариппа). April nd. (France, April. 24th, 
1720.) 

11.679. Electric arc. lamps," S. B. Ausas. April 2204. 

11.0% . ** Protective devices.” British. Fhomson-Houston Co., Ltd., and А. S. 
FitzGerald. April 22nd. 

11,700 * High-frequency telephony," R. B. Ransford (Naamlooze Ven- 
nootschap. Nedenlandsche Radio Industrie). April 22nd. 

11.732. 8 Бепо» for resistance welding processes.” R. F. 
April 28rd. 

II. 7852. Means. for controlling or regulating. electric arc lamps, voltage 
regulators, &c." F. M. Lewis. April 23rd. 

ТАЗ. “ Vacuum electric discharge tubes.” 
and Halke AkKt-Ges.). April 23rd. 

11.7%. Method of compressing water for power purposes and generating 
electricity," J. Worthington. April 25th. 

II. . . ectrical distribution fuse boards, fuse boxes, &c." W. I.. 
Barber and Midland Electric Manufacturing Co I. td. April 25th. 

II. SIB. Electric lamps." W. E. Bladon. April. 25th. 

11.517. „ Electric connections.” E. l'. Hall. April 2 th. 

II. 21. Accumulator charging board." G. A. II. Wootton, April 25th. 

11.29. Method of manufacture of laminated magnetic masses with 
cooling, vanes dor electric machines.” P. Ehrmann. April 25th. (France, 
April 4th, 1919.) 

II. &. IJ. Combined oil indicators and ignition switches for internal com- 
busiion engines.” A. E. Eyles and К. Rotherham. April 25th. 

11. X . Ensulatedd. electric wires, &.“ Calender Cable & Construction 
Co., Ltd, L. V. Gibson, and M. A. S. Warburg. April 25th. 

11,44. " Electric. contactor controllers." R. F. baerlocher. April 25th. 

1l,597. '' Dynamo-celectiic machines" G. A. Juhlin and Metropolitan- 
Vickers Electrical Co., Ltd. April 25th. 

II. I. Measurement of temperature by electrical. resistance thermome- 
ters.” C. E. Foster. April 25th. 

11.8656. Device. for dimming electric head lamps on motor cars.” C. 
Killelea and Vandys, Ltd. April 25th. 

11.8574. “Search lights or head lights," H. Bicitbart and Pallas-Zenith 
Ges. April 23th. 

II. LTI. Means for heating filaments of thermionic desices.” Ges für 
Drahtlose Telegraphie. Ары 25th. (Germany, April 27th, 1920.) 

II. dW. Ilectric heating." А. II. Pehrson. April 25th. (Sweden, April 
26th, 120.) 

II. W. Electrically heated Kettles, бє” W. W. 
and Sons, Ltd. April 26th. 

11.4911. „ Primary and secondary batteries" J. T. Niblett. April 26th. 

11. . ** Flexible cele trie conductor.’ G. Moarshman. pri 26ih. 

ILSR, “ Method. of operating discharge tubes or. electric gas lamps with 
glow discharge.’ F. Каиру and. Studien Ges. fur Elektiis«he Beleuchtung. 
Apul 26th. 

11. % Commutator or ignition timer for motor саг” II. I.. Pitt. 
April 26th. 

HER I! Electric burglir alarms.” G. Kirk. April 26th. 

11,945. „ Electrically bested) vaporiser for internal combustion engines.“ 
F. J. Reed and Jo S. Reed, April 26th, 

11.955. t" Rlectroumaguedie machines; E. S. Carey. April 26h. 

11. % ** Electric  power4iransmission and braking tems.“ British 
Thomson-Houston Co., Ltd. (General Electric Co.). April 26th. 

ILYS. © Eba tropneumade relays for organs, Фе," J. H. 
April 26th. 

12.005. '* Means. for mounting and driving magneto-leetrie machines on 
motot vehicles.” А. M. Allen) and R. B. North. April Poh. 

12.008, © Rotors of turbo-idlternators." Brush Electrical Engineering Co., 
Lil. and €. €. Sutton, April. 26th. 

12,009. ** Electrie. lighters for cigars, &e," A, 
(Haly, April 261th, 1920.) 

12.010 "Plug box for 
(Germany, Мау 2150, 1920.) 

12,004. "" Ventilation and 
Jacoby. April от. 

1.015, Ее phone systems.’ Automatic Telephone Manufacturing Co., 
Ltd. April Anh. (United States, April 26th, 120.) 

12.026. Combined ignition and lighting magneto generators," J. Bradley 
and Villiers. Engineering Co, Lid. April. 27th. à 

12.047. Eictrical transformer tanks having oil bath, &.“ Ateliers. de 
Constructions FE'ectriques. de Charleroi Sec. Anon. April 27th. (Belgium, 
O tober 201, Pay 

12.0%. Etectrei connectors" E. W. 
Corporation). Ары 27th. 

12.0% . Cable Supports.“ E. W. 
peronon), Mri 27 ih, 

ias. t . „tf -es. warning мила” D. Me Gregor, April 27th. 

{р өг]. 7 Беги sewing machine cabinet.” W. Fatriweather (Singer Manu- 
factoring? Co.). April 2th. 

12076. Irans to prevent use of telephones.” C. Monk and H. Vallop. 
April 2th. 

12.45. „ Teb graph systems | 
(Unite States, April 27th. IRO.) 


A. Lambot. 


Woodburn. 


E. C. R. Marks (Siemens 


Soutter and W. Soutter 


, 


Compton. 


Zeechini. April 26th. 


electric installations." W. Sack. April 26th. 


cooling of electrical machines." H. C. E. 


Patterson. (Dictograph Products 


Patterson (Dictograph Products. Cor- 


Western Electric Со, Lid. Apit 27th. 


Wate » Electric resistance welling.” F. A. Cramer and H. Marryat. 
April 2h. А . 
12.124 Во Йе тоғ for sear blights, Kr.“ X. Ви пр r. Api i! 2th. (Ger- 


mans, Мау 215t, 100) 

12.123, Ch Bee tri hghters for ctgars, Ac,“ A. Zecchini. April 27th. 

213]. „ Speed controling devices for гаа, tramway, Ac., trains.“ E. 
En ante. April 27th. (France, April 27h, 1920 

RAT ttd enn, C, E Prime and Мо Тигпег. April 2718. 

2. 138. На freque nes t. pbone systems " s. fur Drahtlos Tek- 
Apri 27th. Germans, May 20th, 1920.) 
„ . . . trie beaters изи Ме пи Cog Ltd, (Cutl rHEammer 
Vent 2th. 


iet. 
12.100 
Morol e turing бо}. 
1214. Sound: bers for Сату machines, and асобас боге of 
eam 7 А I. Halt. НОН Duchesne. ond Jo I. Мин April 27th. 
12145. К юлем  Metropalitan Vickers Flctaica? Со, Lid, and N. E. 


North Apri th. 


12,148. Static frequency changers, Ges. für Drahtlose Telegraphic and 
M. Osnos. April 27th. 

12,154. “ Laying electric wires in conduits, &c." L. Greger and F. 
Zachhuber. April 27th. (Germany, November lùth, 1920.) 

2.470. Electric mercury vapour lamps." A. Cohen. April th. 

12.181. Electric welding." W. Langdon-Davies and А. Soumes. April 
28th. 

12.187. Electric terminal couplings." W. J. Polyblank. April ?Wth. 

12.197. Thermal switches.“ W. K. Barker and 5. G. Jones. April 2*8, 

2,241. *' Electric light shades or reflectors’ F. Noke. April 2th, 

12,213. Sound amplifiers for игаторһопев, &c." T. M. Price. April 
28h. 

12,224. *'* Electrically-operated signal." J. H. Combs. April 28th. 

12.27. Protective devices for polyphase electric currents" X. C. Lang. 
rish and Metropolitan-Vickers Electrical. Co., Ltd. April 28th. 

12,231. * Pendant chains for electroliers, с. F. C. Shrimpton and G S, 
Shrimpton. April 28th. 

12.2.8. Method of mounting terminals of chetric heating elements, &c" 
Electric Fires, Ltd.. F. L. Newhouse, and C. H. Smith. April 28th. 

12.249. Cord grip holders for electric wires.” J. Y. Fletcher. April 28 

2.258. Cases for electrical apparatus.“ British. Thonmson-Houston. Co, 
Lid. (General Electric. Co.). April 28th. 

2.270. Electric switches.“ Metallurgique Electrique. Ар kth. 
(France, October 29th, 1920.) 


PUBLISHED SPECIFICATIONS, 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subeequent proceedings will be taken. 


. A914. 
12.157. Electric gastilled glow discharge. lamps." Lederer. May luth. 
1913. 
1919 
23,700. ** Distribution connected with single-phase alternating current sys 


tems.“ А. М. Taylor. September 26th, 191a. (Cognate application 2,8 20 
(161,602.) 

24,450.  '* Electrically-hested melting and other furnaces.” 
cible Co., иф, and C. W. Speirs. Oktober. 7th, 1919. (161,003.) 

25,0522. Electric furnaces." M. R. Trembour. March 24th. 19]. 
(133.924) 

25,088. '' Electric rail and other metal body bonds and like connivting 
devices." British Insulated. & Helsby Cables, Ltda, and J. M. Asdo. Odo. 
ber 4th, 1919. (161,607.) 

28. 8 41. Wirciess transmission of sound." E. C. Hanson. 
Tth, 1915. (135,504) 

2.7236. Electric discharge apparatus.“ Western Electric Co., Lid. 
(Western Electric, Inc.). November 28th, 1919. (161,619.) 


Morgan Cru- 


Sepiember 


1920. 


793. '' Electro-magnetic clocks." B. M. M. Moulin (née. Chenard) and 
M. P. Favre-Bulle, January 9th, 1920. (161,650,) 

ROY. UU Wireless. telegraph calling devices.“ W. II. 
Parkin, January 9th, La. 4161.62.) 

Мек. - leetrie plug connecting appliances," T. 
Jefferson, Lid. January loth, 120. (161,659.) 
BAY. UC Electric switches and like apparatus.“ British Flhomson-Houston 
Co., Ltd. (General Electric Co.). January loth, 1920. (161.61. 
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ENGINEERING COSTS HAVE 


HOW 
RISEN. 

AN important paper, comparing pre-war and post-war 
production costs in the engineering industry, уаз read 
before the Royal Statistical Society on April 19th last, 
by Mr. R. J. A. Pearson, M. Sc., NM. Inst. C. E., 
M. I. Mech. E., and published in our contemporary En— 
gineering on April 29th. The subject is one the import- 
ance of which is scarcely capable of exaggeration, and 
the essential fact of price increase touches—if that is 
the right word—all sections of the community. Sys- 
tematic investigations of the reasons for price increase 
have been undertaken by individual firms, and some 
useful facts were collated and published in tabular form 
in last July’s issue of ДАМА by Mr. Frank Walker. 
We had not, however, until we read this paper, come 
acruss any attempt to reduce the facts to a scientific 
system, acting according to discoverable laws, and 
capable, therefore, of being used to estimate the future 
as well as to guide the immediate present. Since Mr. 
Pearson does not pretend to exhaust the subject, it 
would, we think, be well if it were taken further, pre- 
ferably by а paper before the Institution of Electrical 
Engineers, where it could be discussed fully by those 
actually engaged in the production of the material and 
apparatus dealt with. 

Four grouped items of cost cover all the expenditure 
of any industrial establishment, viz., direct wages, 
direct material, standing charges, and running charges, 
and since direct wages can be ascertained readily, it is 
convenient to express the remaining items as percent- 
ages of the amount represented by that cost group. 
Direct material, including sub-contracts, need not be 
considered under the head of costs, and this item, after 
receiving mention, is not further dealt with. Indirect 
material, indirect wages, interest, depreciation, rent, 
rates and taxes, advertising, insurance, and other ex- 
penses incidental to the manufacture and sale of goods, 
go to make up the oncosts, or those costs which do not 
vary directly with the amount of the product made, 

The ratio between pre-war and post-war rates of 
wages 1s shown to vary considerably, in inverse propor- 
tion to the degree of skill of the worker affected. The 
limiting values tabulated by Mr. Pearson are 334.5 
and 188 per cent. That is to say, the man who, before 
the war, was paid £l per week has risen to £3 6s. lld., 
and the man who received £2 18s. 8]d. is now paid 
45 10s. 24d. Mr. Pearson reckons that the cost of 
supervision has increased in the ratio of 100 to 175, 
but here we think he has decidedly overestimated the 
increase. If design and sales staffs are included, the 
estimate is certainly on the high side, and this is borne 
out by the financial results of some of the concerns to 
which this paper might be applicable. Commercial 
charges, before the war, bore a certain ratio to works 
cost, and in many instances that ratio has continued 
to be used right up to the present time, with the result 
that commercial expenses have been consider ably over- 
absorbed, and profits have been vouchsafed to those 
who never knew what it was to pay a dividend. 

An important point, which, as the author remarks, 
has hardly been sufficiently appreciated, is the levelling 
of the percentage between indirect and direct wages for 
different classes of work as contrasted with pre-war con- 
ditions.. In repetition work the ratio has fallen from 
200 to 133, but in miscellaneous work. such as most. of 
our larger engineering factories are concerned with, 
the ratio has risen from 75 to 112. This must have a 
most serious effect upon the prices that British firms are 
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able to quote for electrical plant, for instance. Further, 
since the capital cost of manufacturing plant has about 
trebled, and rates of interest on borrowed money have 
about doubled, the amount of interest pavable in respect 
of a machine has gone up in the ratio of something like 
one to six. 

It is clear, as we have pointed out in these columns 
оп numerous occasions, that overhead charges fall as 
the number of articles made increases. In other words, 
total costs are reduced as the load factor is increased. 
If output is doubled, however, it 18 too much to expect 
that running charges (other than direct labour) will 
remain absolutely constant, and Mr. Pearson makes the 
interesting deduction that running charges vary as the 
square root of the direct wages. This is modified by 
his observation that where a new department is in 
process of development a straight-line relationship exists 
between running charges and direct wages until the 
supply of standard accessories and stock becomes es- 
tablished. 

Tables are given which show most clearly the differ- 
ence that is made to profits by even a small falling-off 
in output. We have emphasised over und over again 
the fact that production means profit, and ca’ canny, 
whoever practises it, means scarcity, dearness, loss, and 
dissatisfaction all round; and those who still have any 
lingering belief in the amount of work there is to go 
round being а finite quantity, which must be spread 
over the whole tield of the workers, will do well to con- 
sider the matter in the light that Mr. Pearson sheds 
upon it. An enormous increase on the amount of the 
pre-war net output is required to .produce the same 
percentage of profit, and this means that the capital 
locked up in work in progress has been correspondingly 
multiplied—a fact which is causing disquiet to even 
the largest and wealthiest industrial concerns at the 
present time. 

The timely warning is given that the management 
inust avoid becoming enslaved by some elaborate costing 
system, aud that intelligent use should be made of the 
figures and results obtained. It is evident, however, 
that manufacturing costs must be reduced if the British 
nation is to continue in the forefront of industrial 
progress; and while we are of the opinion that there 
will have to be some fall in wages, we believe that in- 
creased intensity of effort is required from all. It has 
frequently been stated that this has notably diminished 
Since the introduction of the shorter week, and instanced 
therefore as an example of the perfidy of labour, who 
promised that output should not suffer for that reason. 
We know, however, of cases where it has been definitely 
established that the production per man per hour is 
ereater now than at any previous time, and we believe 
that with the keener competition that must henceforth 
exist in the labour as well as all other markets, the 
necessity for everyone to put his best foot foremost 
will be generally realised. Some are inclined to say 
that there are to be found, even now, in the middle of 
the coal stoppage, signs of revival in trade. We doubt 
this. although it is remarkable to see what a tremendous 
amount of business awaits more settled conditions, and 
nothing else, before it can be placed. The demand is 
there, as we have said before, and buvers are just hold- 
ing off until prices have fallen, or have shown unmis- 
tukable signs of having hardened. Which of these two 
things will happen it is hardly possible to say. Con- 
ditions are far too unstable for prophecy to be safe. 
We still continue to рау income tax at the rate of бз. 
in the pound in order to pay ourselves interest at the 
rate of £5 14s. per cent. А lot of time and patience 
will be required from us all before things settle down. 
but two things are certain. One is that the needs of 
the world are far from being satisfied. The other 1s, 
that that nation will gain the most, not materially only, 
hut. spiritually foo. whose menibers work hardest. and 
most intelligently with their brains and, with their 
hands: are not afraid to vive a little more than they get: 
and are prepared to carry Into practice the good old 
copy book maxims relating to patience and industry, 


In view of the strong opposition that 
The Electricity is being organised to the Electricity 
Supply Bill. (Supply) Bill in Parliament and in the 
lav Press, it is evident that the passage 
of the Bill will be far from peaceful; in fact, as the 
Government is chary of promoting contentious legis- 
lation, it may be doubted whether this Bill, which repre- 
sents the third attempt to make good the deficiencies of 
the Act of 1919, will stand any chance of passing into 
law during the current session. Its failure to do so 
would undoubtedly be a calamity to the electrical in- 
dustry. 
Опе of the arguments advanced against the Bill is 
that it involves a nationalisation or *' 
tion " of the electricity supply industry. 


semi-nationalisa- 
If that alle- 
vation had a solid basis, it would obviously be applic- 
able to the principal Act, and not to the Bill, which 
merely provides for the execution of the principles that 
were embodied in the Act. Again, it is urged that it 
introduces u hybrid " form of nationalisation that is 
unprecedented. This is not true, even with regard 
to this country; moreover, the essential characteristics 
of the Joint Authority " scheme are to be found 
in active operation in France and Germany, where 
the system of industrial and financial collaboration 
of municipalities and companies under State control 
has been in successful operation for years. A more 
dangerous charge, under the existing conditions, is that 
it constitutes an attempt to legalise the pledging ot the 
rates on behalf of speculative trading; this argument 
requires some hardihood to put forward at this date. 
By the Act of 1882 authority was given to pledge the 
rates for the purpose of trading in electricity supply, 
which was at that time a vastly more speculative busi- 
ness than it is now. It has, in fact, ceased to be specu- 
lative; the business is there, without а doubt ; customers 
are waiting metaphorically in queues for electricity, 
and to talk about it as ‘‘ speculative ’’ is pure nonsense 
—especially as those who raise that cry are quite willing 
to take up the ''speculation." The position is quite 
plain: the ratepayers, backed by the Government, have 
long supported the policy of trading in electricity ; they 
are now faced with the urgent necessity of developing 
that business as it ought to be developed, and if they 
refuse that responsibility, the alternative is for them to 
stand aside and let the concessions be granted to com- 
panies. We believe that this would be the best outcome 
in the public interest ; but we cannot endure to hear tlie 
companies hypocritically denounce the Bill on the 
ground of *''speculative trading " whilst they are 
hoping to secure the trade themselves. Attempts are 
being made to confuse the issues, and to represent that 
companies and municipalities are in the same boat ; that 
co-operation is all that is necessary to fulfil the pur- 
poses of the 1919 Act, without Joint Authorities, and 
above all, without the Bill—but we have seen what the 
co-operative spirit amounts to, and it is evident that 
nothing effective will be done without this Bill, except 
in certain districts. 

It is clear that the purpose of the opponents of the 
Bill is to wreck it, and with it the whole scheme of Joint 
Authorities; they wish to leave nothing of the 101 Act 
but the Electricity Commissioners with power to make 
recommendations and draw up reports—in a word, the 
“ nerveless figurehead’? to which we have previously 
referred. 

It is alleged that the local rates may be involved to 
the tune of 50 millions sterling. This is a gross mis- 
statement; in the first place, a still greater expenditure 
on the securitv of the rates will he necessary if the local 
authorities are left. to provide the extensions which are 
so urgently needed, and which they are bound to make 
in order to meet their statutory obligations; and in the 
secoud place, the demand for increased supply is already 
in existence and clamouring to'be satisfied—there is no- 
thing speculative about the business, and there 18 ne 
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reason to anticipate any call upon the rates at all. То 
suggest that 450, 000,000 may go on local rates — 
the words used by the Dal) Mazl—is worse than dis- 
ingenuous ; it is false, for the reference is to capital out- 
lav, but it is made to appear that the sum named would 
have to be met out of the rates. It has even been stated 
in a financial paper that the omission of the financial 
clauses proves that the Act of 1919 was a “ hasty, hotch- 
potch measure, whereas it was examined with minute 
care by a Committee of the House of Commons over a 
period of months. 

There is some truth, however, in the suggestion that 
the municipalities may refuse to accept the financial 
responsibility imposed upon them, if we may judge by 
recent indications. If so, they will have only them- 
selves to blame if the supply industry passes from their 
hands. They welcomed the complete Bill of 1919 with 
open arms, and would have had it made even more 
oppressive to the companies by denying them representa- 
tion on the Joint Authorities. If they now reject the 
financial clauses, they stultify their previous attitude 
und throw the whole business into the hands of the com- 
panies—for the Governinent will unquestionably decline 
to shoulder the burden, a blessing for which we are 
truly thankful. State control is inevitable, and may 
well be salutary; but State ownership and operation is 
synonymous with economic disaster and technical stag- 
nation. 

The case of London is unique, in that it is impos- 
sible to solve the problem of its electricity supply with- 
out the necessary financial powers. Schemes have been 
submitted to the Electricity Commissioners by various 
parties to which these powers are indispensable, and 
unless they are granted, the inquiry which is shortly to 
be held, and which is sure to be protracted and expen- 
sive, will be a waste of time and money. The reform 
of London's electricity supply depends on the passing of 
the Bill. The only alternative is the purchase of the 
undertakings concerned by the London County Council 
when the time matures, and in the meantime the in- 
dustry will languish and London will be handicapped. 

Further capital outlay is inevitable in all the indus- 
trial areas, and is urgently necessary ; the Joint Autho- 
rities will decide how it can be expended to the best 
advantage, and they will act at every step under the 
control of the Commissioners and of Parliament, whose 
sanction is' necessary to every Scheme. Hence it is 
absurd to speak of the expenditure as “© uncontrolled."' 

In dealing with these great questions, all political con- 
siderations should be excluded ; the matter in each case 
should be settled оп sound engineering and economic 
lines, aud the Commissioners have shown, in the case of 
the North Wales district, that it is their intention to 
carry out this policy. 

lt is true that the Bill is capable of amendinent, and 
one of the most important directions in which improve- 
ment is called for is in connection with the system of 
charging for electrical energy. At present it is obliga- 
tory to offer a flat rate per kilowatt-hour, a system 
which has repeatedly been shown to be unsuitable to the 
existing conditions, and the subject has recently been 
fully discussed by the Institution of Electrical Engi- 
neers. All parties are agreed that a multipart tariff is 
essential, without the short-circuit of a flat rate, and it 
is to be hoped that steps will be taken to provide in the 
Bill the necessary authority to charge on this basis. 

In conclusion, we earnestly hope that the Bill will 
shortly become law. We have no fear that it will be used 
to prejudice the interests of the companies, which can- 
not be dispossessed or bought out compulsorily so long 
as they carry out their obligations. We anticipate that. 
Where companies possessing the necessary powers exist. 
the Conimissioners will entrust to them a due share of 
the work of electricity supply. and that in all their 
actions they will keep in view the prime necessity of a 
cheap and abundant supply of electrical energy through- 
out the whole country. ` | | 


Does Mr. Walter Runciman, for- 
Are We merly President of the Board of Trade, 
Downhearted? and now President of the Association 
of Trade Protection Societies of the 
United Kingdom, imagine that he is going to do any 
good by prophesying ‘that Britain will not regain her 
position in the world within a period of ten years? We 
have little faith in prophets who hazard guesses of this 
kind. When the war wis at its height there were always 
some to say that it would be ‘‘ all over by Christmas, 
and their optimism was as useless as was the gloom 
of the pessimist who foretold a struggle of long 
duration, and consoled us with the assertion that ‘‘ the 
first seven years of a war were the worst." And we are 
as little inclined to-day to pay serious heed to those 
who predict a rapid fall in the cost of living, almost 
countless points in a few months, as we are to place 
the slightest confidence in those who gloomily predict 
a long-drawn-out continuance of our present adversity, 
and affect to possess some exceptional means of fixing 
the date when we shall once again—if ever—be on the 
flood tide of prosperity. 

The situation, of course, is bad, everybody ought {о 
know that it is so, but we shall only make things 
worse than they are, or than they need be, by uttering 
forecasts which add to depression of spirit, and suggest 
that there is plenty of time to spare before enterprising 
men can proceed to repair the breaches in the wall. 
Sir Arthur Steel Maitland, formerly of the Overseas 


Trade Department and subsequently associated with the 
l'ederation of British Industries, has just returned from 
a Journey to South America and other countries, where 
he has been considering the possibilities of British 
trade. We have not yet taken advantage of the oppor- 
tunities that were ours at the close of the war, but Sir 
Arthur says: ‘‘ The chance, however, is stil ours," 
though naturally it will grow less week by week and day 
by day. He writes a letter to The Times (May I4th), 
which we consider a very useful addition to the discus- 
sion on the coal controversy which is at the moment the 
chief obstacle in the way of our taking advantage of the 
export trade opportunity that still remains open to us. 
If Mr. Runcnnan were chairman of an electrical manu- 
facturing or engineering company instead of being 
personally more intimate with coal and shipping 
inatters, he might take a different view of some sections 
of our national trade. While the coal struggle is in 
progress its consequences are adding considerably to 
the number of the electrical and engineering unem- 
ployed, but that is not because there is not work for 
them to do. Many of our manufacturers have plenty 


of business in hand, and there is plenty more to follow 


when confidence is restored and financial stringency is 
relieved. We believe that the placing of many millions 
of pounds’ worth of electrical and allied contracts can- 
not be long deferred, and the healthy activity of the elec- 
trical industry will have a direct and indirect effect 
of an exhilarating kind upon other industries. The 
natural and inherent possibilities of electrivity acting 
simultaneously both as the pioneer and as the servant 
of mankind are so great that everv electrical man ought 
to be an optimist. Unfortunately, however, we cannot 
escape the consequences of the narrowness and folly of 
the extremist, the striker, the slacker, and the wrong- 
doer, who hinder the progress of the trade upon which 
their daily bread depends. If onlv we could secure the 
cordial co-operation of employers and eniploved in seek- 
ing the full development of the electrical industry in the 
interests of all, there would be little need for fear, and 
no need for gloomy prophecy. Would to Heaven that 
we would all settle down to our own particular tasks in 
the great work of setting the electrical industrial house 
in order instead of busving ourselves with clamouring 
for our individual rights, regardless of the best in- 
terests of the whole! 
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THE ROYAL SOCIETY'S SOIREE. 


On Wednesday evening, last week, a representative 
gathering of Fellows and guests of the Royal Society 
assembled. at Burlington House, Piccadilly, being re- 
ceived by Prof. Charles Sherrington, M.A., M.D., presi- 
dent, on the occasion of the first of the two annual 
conversaziones that are held by the Society. As usual 


main interest centred on the exhibits, and demonstra- 
tions constantly attracted attention during the evening; 
one noticed, however, nothing very novel of an electrical 
character. : 

One of the most interesting exhibits was the latest 


CLOUD EXPANSION APPARATUS. 


improyed pattern of cloud expansion apparatus by 
means of which the tracks of a and В rays and X-rays 
were continually demonstrated. It will be remembered 
that.Mr. C. T. R. Wilson described his original cloud 
expansion apparatus, as used for this purpose, before 
the Royal Society in April, 1911, and at that time the 
Cambridge Scientific Instrument Co. undertook the pro- 
duction of the device. The manufacture, however, of 
this class of apparatus was entirely stopped by the war. 

Lately Mr. Takeo Shimizu, of Japan, while working 
at the Cavendish Laboratory, Cambridge, considerably 
modified Mr. Wilson's original apparatus, апа the 
Cambridge & Paul Instrument Co., Ltd., is now putting 
the improved design upon the market. In Mr. Wilson's 
original apparatus only a single expansion was obtained, 
and it was thought to be necessary to give a compara- 
tively rapid expansion in the working chamber, which 
was obtained by connecting the space under the moving 
piston to another space which was previously evacuated ; 
the moving piston was, in consequence, suddenly sucked 
down against a rubber.stop. Mr. Shimizu found, how- 
ever, that sudden expansion was not necessary, and he, 
therefore, arranged a reciprocating piston by means of 
which he obtains cloud tracks of the rays at each ex- 
pansion which may be timed to occur at rates of from 
about 50 to 200 per minute. The instrument thus de- 
signed is extremely simple, but there are several im- 
portant points to which attention must be given for 
successful operation. 

In fig. 1 a is the crank which is driven either by a 
hand-wheel or by means of а small motor. This crank 
drives the upright connecting rod c which, in turn. 
drives the horizontal connecting rod D; the far end of 
p slides in a sleeve E and is free to rock in Е, which can 
be adjusted in a horizontal direction by means of the 
screw G. The piston rod н is connected near the middle 
of this latter connecting rod, and it will be seen, there- 
fore, that as the crank a is a constant length, the hori- 
zontal adjustment of Е alters the length of the stroke 
given to tlie piston rod H. - By this means the expansion 
ratio nt each stroke in the working chamber к can be 
adjusted while the instrument is in operation. 

Now, in order to obtain a good picture of the ravs 
which become visible at each expansion by the formation 


^ Fro. 2. | 


of linear clouds on the ionised particles in the ray 
tracks, 1t ls necessary that the clouds be dissipated dur- 
ing the compression stroke. This is done by forming a 
vérticul electrostatic field in the expansion chamber. 
The upper glass plate of the expansion chamber through 
which the ‘tracks are observed or photographed is 
covered on the inside with a gelatine film which is 
made conducting, and this film is charged negatively 
with reference to the metal piston, but by means of the 
commutator L (see fig. 2) which rotates with the crank 
A, the plate is discharged just before the occurrence of 
the cloud formation. In the same way as the expansion 
ratio can be adjusted while the instrument is running, 
‘so the length of the period during 
which the electric field is cut off can 
also be adjusted while the instru- 
ment is functioning by means of the 
screw P, which traverses the contact 
bush Q along the commutator 1, 
which is shaped (as will clearly be 
seen in fig. 2) in the manner re- 
‚ quired to give this adjustment. Also 
rotating with the crank a are two 
adjustable lead seginents M and 3, 
Which can be used as shutters for 
admitting X-rays to the expansion 
chamber at the proper intervals. 
It is on the back of the disk carry- 
ing these segments that the abore- 
described commutator L is fitted. 
The expansion chamber is provided 
with a small tube o by means of 
which жайдак е matter сап be introduced into the 
chamber for the production of а or G rays. The present 
chamber is made 55 mm. in diameter, which is, of 
course, less than the length of the tracks of some of 
the a rays in air, but the velocity of the a rays can 
be reduced by passing them through a mica screen. А 
small screen can also be placed on the piston to cut off 
the u rays, except at the moment of greatest expansion. 


D 


ecu | 
Fic. 3.—DIAGRAM SHOWING PRINCIPLE OF PULSATOR SPEED 
TELEGRAPH. 


The expansion chamber must be perfectly air-tight, 25 
the minutest leak produces eddy currents which at once 
destrov the tracks. 

The instrument is very quickly set up and easily 
operated, as a few expansions serve to filter out апу 
dust originally in the air. The piston forming the 
floor of the expansion chamber is covered with a com- 
paratively thick layer of gelatine containing about 1 
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per cent. of Indian ink. This gives a’ ‘good black back- 
yround against which the tracks show up brilliantly. 
For demonstration purposes a Pointolite lamp gives 
excellent results, but for photography a rather more 
brilliant lamp is desirable. Looking at fig. 1 the 
apparatus is seen as illuminated by means of a parallel 
beam of light coming from the left-hand side. The 
screen R cuts off all light except a small rectangular 
pencil passing through the middle of the expansion 
chamber. | | 

Mr. Shimizu has taken many stereoscopic pictures on 
kinematograph films with his original apparatus, and 
by means of these stereoscopic pictures the exact paths 


Fic. 4.— TRANSMITTER OR 
SPEED METER. 


FIG. 5.—CHAIN-DRIVEN 
PULSATOR. 


of the particles in space can be calculated. The Cam- 
bridge & Paul Instrument Co., Ltd., hopes shortly to 
bring out а suitable stereoscopic camera as ап accessory. 

Needham's pulsator system of speed measurement 
and control was shown in operation by Messrs. Ever- 
shed & Vignoles, Ltd. It provides a sensitive electrical 
means of measuring speed, and may be employed as 
à speed telegraph of novel and extremely trustworthy 
character. In addition to signalling from one or a 
number of control positions, measurements may be 
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. Fic. 6.—CompBtxep BALANCE AND DIRECTION INDICATOR. 


efleeted simultaneously and independently at а imber 
of positions, so that the system 18 опе of great flexi- 
bility; it also indicates the direction of rotation of the 
machinery, and provides an absolutely automatic relay 
by which it may be ascertained if an order to the engine 
room has been obeyed, The system is extremely suitable 
for use on ships, in power houses, and other places 


where a measurement or an indication of speed is de- 
sired at a distance from the moving machinery. 

The system depends for the constancy of its indications 
on the capacity of an electrical condenser and on the 
value of an ordinary non-inductive resistance. The 
method of working is analogous in electrical principle 
to the operation of balancing a Wheatstone bridge and 
it, therefore, gives great accuracy and has a very large 
range. The diagram, fig. 3, shews the principle on 
which the device operates. 

The action of the system is quite independent of 
voltage variation in the d.c. supply from which it is 
operated, and the apparatus may consequently be run 
from a ship's clectric lighting circuit or any other con- 
venient source of supply. The current taken is less 
than a quarter ot an ampere for each transmitting or 
measuring position: оп a 220-volt circuit, while at 100 
volts the ‘current i8 halved. 

The reply which the device provides when employed 
as a speed telegraph is automatic, and when the appara- 
tus is.in operation it 18 absolutely impossible to indicate 
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Кто. 7. —IAY-oUT DIAGRAM. 


that an order has been obeyed unless the apparatus 
under control is actually running at the speed which 
has been signalled to it. 

The essential instruments of the ву stem comprise а 
rheostat, fig. 4, serving either as a speed transmitter 
or speed meter, or both; a '' Pulsator," fig. 5, driven 
by the engine or other apparatus, the speed of which 
is to be controlled or measured; and balance indicators 
which show when the pulsator is revolving at a speed 
corresponding to the position of a contactor in the 
rheostat. The speed transmitter and meter is mounted 
at the position from which control is to be effected which, 
in the case of a ship, would be generally on the bridge. 
One of the balance indicators is mounted in the engine 
room in a convenient position; the other, fig. v, is 
mounted close to the transmitter or meter. The whole 
system is connected together by means of suitable cables, 
and is supplied from any available d.c. supply. _ 

The diagram, fig. 7, shows the lay-out in the case of 
a simple installation capable of measuring and for 
controling at one position the speed of an engine or 
other apparatus at а distance, but the arrangement 
shown does not indicate in any way the limit of the 
possibilities of the system. Arrangements can be made 
to suit cases in which a large number of alternative 
control or measuring positions is required, and the 
system can also be arranged to indicate or signal the 
direction of rotation of the engine or other apparatus. 

The method of using the apparatus is as follows:— 
For controlling, the transmitter is set to the desired 
speed when, if the engine is not running at this speed, 
the pointers of the balance indicators will deflect to 
either“ reduce ог to increase speed, depending 
on the nature of the order. The engineer must alter 
the speed of the engine accordingly until the pointer of 
his indicator shows balance, when the indicator at the 
control station will also show balance. and the operator 
will know that the order is obeyed. To measure speed, 
the dial of the meter is moved until the indicator is 
balanced. The speed can then be read off the dial of 
the meter against the fixed fiducial mark or pointer, 


(To be concluded.) 
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OBSCURE DEFECTS IN HOUSE FITTINGS 
AND SOME UNUSUAL REMEDIES. 


By ‘‘ VOLTMAN.”’ 


Tux electrical troubles of the ordinary householder with 
regard to his lighting fittings generally prove on in- 
vestigation to be what might be termed ‘‘ obscure but 
minor faults.’’ They are the little things that one would 
least suspect, and if one could go straight to them, one 
would save time, worry, and expense. When one gets 
a reputation amongst one’s acquaintances as a dabbler 
iu the electric arts one is liable to get all sorts of queer 
commissions to investigate faults which have nonplussed 
the local self-styled ‘‘ electrician,’’ who, one imagines, 
is really more in his element amongst gramophones and 
cycle accessories than in scenting out an elusive bad 
contact or using a galvanometer or test set. 

One rather interesting case of the kind the writer 
investigated some little time ago. The centre light 
over à friend's billiard table was definitely ` out, and 
holding up play. The local man had been called in, 
and as might be expected promptly diagnosed the trouble 
as а burnt-out lamp, but as a new lamp failed to func- 
tion, the matter was held over to examine the fittings, 
and if need be re-wire them. The fuse on the three 
lights had meanwhile been found to be intact. Actually 
the fault proved to be a ludicrously simple one. At 
the suggestion of the writer it was decided to unscrew 
the cover of the ceiling rose. The cable ends, where 
they came through the terminals to which the flexible 
was connected, were found to be very much '“ alive. 
The terminal screws were tight up, and apparently 
firmly gripping the wires, but that was precisely the 
trouble; they were not long enough to' grip, and both 
cable ends were, in fact, quite loose in the terminuls. 
Luckily a small bit of the wire had been brought through 
the terminals and bent back. These ends were pushed 
into the terminals with the point of a penknife blade, 
and sufficient metal obtained to enable the screws to 
get a firm grip, and contact was restored. — Thus the 
local man with his bag of tools and coil of cable was 
done out of a job. 

Another house lighting problem which had proved 
a mvstery to the household concerned was the case of a 
hall lamp which frequently switched itself on. How 
much current had been wasted was never known, but 
it ix certain that the lamp used to be alight in the 
davtime continuously for hours. Again the solution 
of the mystery proved ridiculously sinple. Inquiry 
indicated that when the light had been found ““ on! 
the switch seemed to be but partly * on," and only 
required а mere touch to put it“ off.” A glance inside 
the switch showed at once what was wrong. The throw- 
off spring had broken, and the contact arm was quite 
loose and had no positive off action. The application 
of Sherlock Holmes's methods of deduction infallibly 
showed that anvone putting on an overcoat or even 
brushing past would probably lightly and unconsciously 
touch the switch knob and close the circuit. An efiicient 
substitute for a new spring was soon found by cutting 
a bit of rubber from an old motor tire tube. This was 
packed under the contact arm and provided ample ten- 
sion. The ''repair'' has stood for three vears, and 
шау last indefinitely. — 

Obscure faults in lampholders are another source of 
worry to the non-technical householder. Here, again, 
it is nearly always a bad contact that causes trouble. 
The writer has ‘ faked " two or three cases where lamps 
would averavatingly light sometimes and not at other 
times, due to one or both of the spring plungers in the 
holder sticking. Areing takes place and, of course, 
good contact soon disappears. A quite practical dodge 
of the writer's in such cases is to put a touch of solder 
on the lamp contacts so that firmer pressure is obtained 
against the plungers, which generally have a little 
apris left. but not much. 


New lamps, owing, it would seem, to incorrect fitting 
of the cap, not infrequently fail to make contact even 
when the holder is in perfectly good order. The touch 
of solder treatment on the contact plates will quickly 
put this defect right and enable tlie lamp to be used, 


AN EMBRGENCY EXTRACTION PUMP FOR 
A CONDENSER. 


By W. N. Y. KING, A. C. G. I., A. M. I. E. E. 


THE reliability of the steam turbine has been so proved 
that a supply of power can be depended on continuously 
for commercial purposes from two or three generating 
sets. Sometimes one set only is considered sufficient 


equipment to rely on for a private plant. In view of 
the fact that several such plants are in operation, many 
engineers are keenly interested in reducing any chance 
of failure to a minimum. The auxiliary plant is an 
important factor in this connection, principally as re- 
gards the condenser. While a steam turbine can operate 
successfully exhausting to atmosphere when the con- 
denser fails, the boiler plant may, and very probably 
will, not have sufficient capacity to meet the extra 
demand for steam; especially with the class of fuel 
which has been and is likely to be obtainable for some 


EwxEnGENCY Puwperna PLANT. 


time now. It may happen, then, that the full load can- 
not be maintained for long, and in addition the cost 
of the extra steain required will be about 50 per cent. 
more. Therefore, in case of a failure involving the 
closing down of a condenser, any temporary means of 
avoiding these consequences will prove a valuable asset. 
One example of this occurred in the case of a 1,500-kW 
turbine on the failure of a condensate extraction pump 
of the centrifugal tvpe, running at 1,420 r.p.m. The 
pump cover was fractured and the vacuum gradually 
failed during a period of about 15 minutes, allow- 
ing time for another machine to be run up on load 
before turning on to atmosphere. There being no 
spare extraction pump, a temporary arrangement was 
made to enable the condenser to work by coupling 3 
centrifugal water pump of the ordinary type to the 
condenser outlet, and driving it by means of a 20-h.p. 
motor and belt. The actual power required would have 
been met bv a smaller. motor, but the most readily 
available machine was made use of. The arrangement. 
illustrated in the accompanying sketch. proved 
thoroughly satisfactory, the whole condensate being 
dealt with, and full vacuum maintained, 28 in. to 29 in., 
In spite of the fact that the pump was of a different type 
to that designed for the purpose. Repairs to the frac 
tured pump were then carried out at convenience. 
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JOINT ELECTRICITY AUTHORITIES. 


(Concluded from page 634.) 
LONDON ELECTRICITY JOINT COMMITTEE 1920 (Lb.). 


The London Electricity Joint Committee 1920, (Ltd.), in 
submitting a scheme for the constitution of a Joint Electricity 
Authority, does so under the following reservations :— 

The Joint Committee 18 not satistied that the district, as 
provisionally determined by the Electricity Commissioners, 18 
the best and most economical that could be devised for the 
supply of the London area. "This being the case, in adopting 
the technical scheme prepared by the Engineering Committee 
appointed by the London County Council, the local authorities 
and the Joint Committee,* it adopts it as the best scheme 
for the district so provisionally determined as a whole, and 
not necessarily the best scheme for an altered London area. 
In certain circumstances it might be necessary to modify 
the district provisionally delimited by the Commissioners, 
but any modificaton would depend upon the extent to which 
the local authority and company undertakers within the 
district were prepared to join in a scheme for the establish- 
ment of a Joint Electricity Authority and the extent of the 
urea covered by the undertakings which might so join. 

The chairman and vice-chairman shall be appointed by the 
authority, and may, but need not, be appointed members. 
‘The members of the authority shall be appointed by the: 
(а) London County Council, tive; (b) City Corporation, one; 
authorised undertakers in the district, being local authorities, 
(c) whether they have entered into an agreement with the 
authority or not (one for every 100 million units sold by 
the whole of such authorised undertakers within the district 
during the year ending March 3lst next preceding the ap- 
pointment); (d) who have entered into an agreement as 
aforesaid (one for every 50 million units sold by the whole 
of such authorised undertakers within the district during the 
year ending March 31st next preceding the appointment); 
authorised undertakers in the distriet (not being local autho- 
rities), (e) whether they have entered into an agreement or 
not (one for every 100 million units sold by the whole of 
such authorised undertakers within the district during the 
year ending March 3lst next preceding the appointment); 
(f) who have entered into an agreement as aforesaid (one for 
every 50 million units sold by the whole of such authorised 
undertakers within the district during the year ending March 
alst next preceding the appointment); (g) local authorities 
of areas in the district outside the County of London, from 
whom any right to purchase any or part of an undertaking 
is transferred to the authority by this scheme,two; () railway 
companies and large consumers (i. e., consuming not less than 
250,000 units per annum), three. 

Notwithstanding anything in the Act or in this scheme, the 
authority shall not afford any supply of electrical energy to 
any rallway company during the continuance of any agree- 
ment in force on the appointed day for the supply of elec- 
trical energy to such railway company by any authorised 
undertaker without the consent of such authorised undertaker. 
Agreements to transfer to the Authority generating stations 
and main transmission lines of authorised undertakers within 
the district shall not apply to any part of the undertaking 
of the Metropolitan Electric Supply Co., Ltd., which is outside 
the County of London, and is not subject to any right of 
purchase by a local authority. 

It shall not be obligatory on the Authority to supply elec- 
tricity to any authorised undertakers who have not agreed 
to transfer to the Authority their generating stations and 
main transmission lines within the district. 

With regard to the financial proposals, as the law now 
stands the Authority could presumably borrow money for 
the purposes of carrying out the scheme on the security of 
Its undertaking, but further capital powers seem open to 
doubt. 

The remaining two schemes, submitted bv the London 
County Council and the Conference of Local Authorities Own- 
ing Electricity Undertakings in Greater London respectively, 
have already been outlined in our pages (see Erre. Rev., 
Dec. 10th, 1920, p. 744; Mar. 18th, 1921, p. 363; and Feb. 11th, 
1921, p. 169), 

THe Kent ELECTRICITY ARFA. 


AT a meeting at Gwydyr House (London headquarters of the 
Electricity Commission) in July, 1920, a committee consisting 
of the following gentlemen: Messrs. E. O. Forster Brown. 
E. E. Hoadley (Maidstone Corporation), H. B. Harvey (Kent 
Electric Power Co., Chatham), J. A. Forde (Isle of Thanet 
Electric ‘Tramways & Lighting Co., Ltd., Broadstairs), A. 
Ra worth. and Thomas Hesketh, acting secretary (Folkestone 
Electricity Supply Co., Ltd.), was appointed to survey the 
present position and potential requiremenas of electricity 
supply in the County of Kent (exclusive of the London area), 
und to recommend a general policy of development. The 
committee's report, which is dated November, 1920, has just 
been submitted to the Electricity Commissioners, and. what 
follows is an abstract of it. 

Present Position.—The bulk of the existing demand for and 
Supply of electricity in the district under consideration (see 


EICH, Review, Mar, ISth, 1921. p. 363; Dec. lou 
193), p. 744. ; ‚р. 363; Dec. 10th, 


fig. 1; the diameters of the circles are proportional to the 
electricity demands) are broadly for manufacturing purposes 
in the western area and for lighting and colliery purposes in 
the eastern area; while in the central area, which is mainly 
confined to agriculture, electrical developments are practically 
non-existent. The western manufacturing urea may be 
defined as that lying approximately to the north-west of a 
line drawn through Tunbridge Wells, Maidstone, Sittingbourne 
and the coast. ‘The eastern area lies approximately east of 
a line drawn a little west of Whitstable, Canterbury, and 
Folkestone. 'The only generating plant of which the committee 
is aware in the central and agricultural area is one of 500 kW 
at Ashford, belonging to the South-Eastern & Chatham Rail- 
way, and one of 250 kW at Faversham. 

The demand for electricity for manufacturing purposes in 
the western area is a very rapidly increasing one, whereas 
in the eastern area the lighting demand is increasing at a 
more normal rate. It should be emphasised that in neither 
area has the development of electricity supply attained pro- 
portions in any way comparable with the inore highly in- 
dustrialised districts of Great Britain. ‘The existing position 
of affairs in the eastern area, however, is likely to be entirely 
altered as the existing colliery undertakings in the south-east 
Kent coalfield become fully developed, and when new col- 
heries are sunk in the undeveloped portion of the coalfield. 
The development of this field, and the effect is will have in 
creating conditions for the generation of electricity on a large 
scale at a relatively low cost, will eventually therefore convert 
an essentially lighting area into an intensified industrial one. 

Another important factor which may in the future influence 
the scope and direction of electrical development 1s the electri- 
fication of the South-Eastern & Chatham Railway. ‘The 
materialisation of this project might influence general electri- 
cal development not only in the western and eastern areas, 
but also in the intervening agricultural area ; altogether apart 
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Fic. 1.—Counry or Kent ELECTRICITY SUPPLY DISTRICT. 


from the possible construction, at some future date, of the 
Channel Tunnel. 

The existing arrangements are not adequate to deal with 
the future requirements of the district, which should be con- 
trolled by one Joint Electricity Authority, although in the 
first instance there will probably be two independent areas 
of supply, situate in east and west Kent respectively. As 
development matures, however, it may become desirable to 
link up these two areas and form one entity. 

Western Area.—Up to the end of 1919, the actual demand 
on the stations of this area has been in the neighbourhood of 
6,458 kW, whereas the demand for 1923 may approximate to 
15.120 kW; when the S. E. & C. Railway has been electrified, 
however, the demand may reach 27,420 kW. The total 
generating plant in the area approximates to 15,725 kW, 


und the amount of 3-phase 40-cycle plant included in this 


figure totals approximately 19,220 KW. of which a considerable 
proportion is of modern efficiency. 

Ignoring for the moment the financial side of the matter, it 
would appear desirable to consider whether as a preliminary 
step the Maidstone and Chatham generating stations should 
be linked up to form the nucleus of an interlinking svsteni 
for the western area, which might gradually be developed 
from this basis. | 

Husten Area.—The major portion of the electricity in this 
area Will probably in the future be consumed at the collieries 
and generated. by means of coal produced from them. Even 
at the present incipient stage of development of the coalfield. 
the generating plant installed or provided for at the various 
colheries furnishes an important percentage of the total 
generating plant in the district. 

Apart from financial considerations, a preliminary survey 
indicates that considerable benefits might accrue if the four 
existing collieries were linked up, and also connected with 
some of the more important towns in their vicinitv. such as 
Dover, Canterbury, and Folkestone. The effect of this linkin: 
up, with the benefits of improved load factor and increased 
Stand-by plant to which it would give-rise, would probably 
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go а long way towards meeting any increased demand, not 
only from the existing collieries, but also trom tbe towns 
interlinked with them, lor some time to come. 

‘Lhe conditions ot electricity. supply in. the final stage of 
the development of the coaifield would be entirely different. 
During this stage it 18 anticipated that a considerable pro- 
portion ot the output of the coaltield would be made into coke 
und employed in conjunction with iron and steel works on 
the spot. Ihis development would give rise to various secon- 
dary products of coal such as waste heat, waste gas, coke 
breeze, and washery sludge, produced in large quantities in 
the neighbourhood of tidal waters which could be utilised 
for condensing: purposes. By these means electricity could 
be produced on a large scale at a relatively low cost. Ihe 
Ditimate peak load ot all the colheries may then amount to 
50.00 kW ; and in addition the accessory works, towns, and 
factories connected with the system would have to be provided 
for. 

Electrification of S. E. & C. Hailway.—The S. E. & C. Rail- 
Way has a scheme prepared for the electrification of the lines 
to Chatham and Tonbridge, and the committee believes that, 
in the not far future, electrical operation of the maim and 
Kent coast lines will be considered. Ihe load factor of the 
railway demand will be excellent, and there 1s no doubt that 
if it is found practicable to supply both the railway and other 
demands from the sume source, the advantages to the com- 
munity will be considerable. 

There are, however, certain difficulties in the way of attain- 
ment of this admittedly desirable arrangement which have 
been pointed out by Mr. Haworth, namely, that “ the 
whole of the modern three-phase plant at present existing 
within the district 18 designed for the generation of energy 
at 50 cycles. If rotary converters are used, owing to the 
Impossibility of obtaining a 50-C v ele machine to produce d.c. 
at 1.500 volts, it will be necessary to employ 720-volt machines 
arranged in pairs and connected in series, an obviously costly 
and complicated arrangement. In this connection evidence 
js available which appears to justify the following conclusions : 
(1) That the cost of d.c. at 1.500 volts, if obtained through 
5U-cycle motor generators, would be some 15 per cent. higher 
than if obtained through 25-cycle rotary converters. (2) That 
dU-cycle rotary converters are not sufficiently reliable for rail- 
way operating purposes.“ 

Finance.—1he Committee emphasises the fact that finance 
is the dominating factor. Before any scheme is entered upon 
it will be necessary to know where the moncy аә coming 
from. and upon that information it will be provided, and in 
the absence of that information the committee did not feel 
justified in attempting to do more than indicate the general 
lines upon which development might proceed. 

Conclusions.—Sununarised, the conclusions arrived at are 
as follows: (1) The district under review 15 at present 1nade- 
quately supplied with electricity, and insufficiently organised 
in view of modern developments. That there is an urgent 
eall for some form of control to be set up to supervise and 
mould the individual undertakings into a well organised whole, 
in order that full advantage may be taken of future develop- 
ments. (2) To enable this to be done a Joint Electricity Au- 
thority should be set up forthwith for the district. (3) To 
commence with, the district should be divided into two main 
supply areas, viz., the western area and the eastern area. 
with the ultimate aim in view of their becoming interlinked 
and forming one complete whole as far as transmission is 
concerned. (4) The most promising line of development at 
the present moment would take the form of interlinking the 
best of the three-phase stations. (5) If any organisation is to 
be set up to deal with the matter, it is important it should 
' be formed at an early date, and (6) it should be left to the 
Joint Electricity Authority to decide upon what periodicity 
the district as a whole should ultimately be developed. 

An appendix to the report contains, amongst others, the 
following figures :— 


Western Eastern Col. Private 
area. area. lieries. plant. Totals. 


Maximum demand, 1919, kW .. = 6,458 4,755 1.42% 955 13.7193 
Estimated demand, 1923, kW .. = 13.120 7.200 7.570 2.800 80 6:0 
Existing plant, kW .... - 15725. 9.178 5 0% 2.620 359.523 
Existing B. phase 50-cvcle plant, KW 12.220 2.00 8.000 — . 19820 
3-phase plant on order, kW  .. = — 3,250 5,000 ? 8,260 

The possible demand for the S.E. & C. Railway electrifica- 
tion may be in the western area 12.300 kW and in the 
eastern area [3,200 KW. ; 

The Electricity Commissioners have not vet. come to any 
decision on the contents of the report. 


The Swedish Electric Works.—The report of the A. B. 
Flektraverken states that the general industrial depression 
affected the company’s manufacturing branches in 1920. More- 
over, German competition based upon exchange dumping 
hampered the company's activity. Restrictions in working 
had to be made on а large scale in the second half ot the 
vear, and the unfavourable results were also prejudiced by 
a lock-out and the introduction of the eight-hour dav. The 
accoupts show a loss of 311,000. kroner, as against net profits 
of. 557.000 kroner in 1919. when no dividend was paid. After 
extinguishing the loss by the absorption of most of the balance 
of IS. n kroner brought forward, the sum of 7,000 kroner 
was carried to the accounts for 1921. 


MULTI-PART TARIFFS, 


MEMORANDUM FOR THE ELECTRICITY COMMISSION, 

In November, 1920, the Electricity Commissioners received ag 
a deputation the Joint. Committee ot the British. Electrical 
Devetopment Association. (Inc.), which was appointed to deal 
with tariis and methods ot charging for electricity supply in 
relation to proposed legislation; they indicated their wilung— 
ness to consider any further statement of the case presented 
by the Committee, and asked for exainples showing tne opera- 
tion of tariis of the class Which the deputation had in mind. 

As a result of further deliberations by the Committee the 
memorandum abstracted below was submitted to: the Electri— 
city Commissioners, together With examples of multipart 


tarifs in practice, namely, that at Grimsby, the floor space 


system at Dundee, and the rateable value systems at Giou- 
cester, Norwich and Ilford (London). | 

‘the main object of the deputation was to ask that it should 
be made lawful for the Commissioners to grant requests trom 
electricity suppliers for powers to enforce, 1n any particular 
distribution urea or part thereof and with regard to any class 
or classes of consumers, systems of charging for supply which 
should secure to the suppliers payments or subsceripuons sutt- 
clent to recoup them for the expense of being "ready to 
supply and, in addition to such subscriptions, to charge for 
the energy actually used by the consumers as metered or other- 
wise computed. In order to etlect this object the following 
draft clause was submitted as suitable for insertion in the 
Electricity (Supply) (No. 2) Bill :— 

" Notwithstanding anything contained in any Act or Order 
confirmed by or having the effect of an Act, it shall be lawful 
for any undertakers on the application of such undertakers for 
any private purposes and any public purposes other than the 
lighting of any street, to charge by any method approved by 
the Electricity Commissioners for any particular urea or class 
of consumers and any such method may authorise a periodical 
charge in addition to or in lieu of a charge for the energy 
supplied to Шш.” 

Ihe systems of charging contemplated are generally referred 
to as fwo-part or multi-part tariffs, and are already in fairly 
extensive use (by agreement with consumers) for power and 
also for business and domestic supplies.“ 

The advantages of this method of charging are :— 

(a) To the Supplier.—À guaranteed return from each con- 
sumer on account of the costs incurred in being ready to supply 
him,'&c.; such return being secured irrespectively of the 
amount of electricity used and also if for any reason mo clec- 
tricity is used. The ability to offer to consumers electricity at 
an average rate per kWh which diminishes as the load factor 
increases and in diminishing may be made to follow closely 
the characteristic of the curve of the cost of supply in relation 
to load and other factors in any given undertaking; and a 
relief from the risk of energy being used from a lower rated 
circuit for purposes which are chargeable at a higher rate. In 
effect, a tariff with which, if suitable values are chosen for the 
fixed and running charges, encouragement is offered to the 
consumer to use appliances and methods which tend to increase 
the efficiency of generation and distribution (i.e., to lower 
costs). 

(b) To the Consumer.—A supply of energy for all purposes 
through one meter at a single rate per unit. The ability to 
use apparatus of any kind on any part or circuit of the instal- 
lation, subject only to its capacity, and without regard to vary- 
ing charges; simplification of wiring; and freedom to use stau- 
dard and interchangeable plugs and sockets for all purposes. 
within limits of capacity. Reduced cost of accidental waste or 
occasional abnormal use. Some control over average rates pay- 
able, and abilitv to lower it by arranging the use of the supply 
so as to improve the conditions of the suppliers; and in the 
case of a small user, knowledge in advance of the principal 
item of the account for supply. 

(c) To the industry generally.—Encouragement to extend the 
general use of electricity, increased. demand for apparatus and 
installation work, and simplification of methods. 

The consumer automatically secures the service on a falling 
curve of average price which, to a great extent, coincides with 
the falling curve of the cost of supply. Other publie utilities 
charge for service on a similar basis, and as in the case of 
water supply and telephone service the most equitable arrange- 
ment lies in collecting. annual amounts from the consumers n 
relation to the rate of use " and, in addition, making some 
further charge based upon their actual use of the commodity or 
service in question. Charges can in this way be made equit- 
able to all. 

Minimum Charge.—Although large increases in the charge 
per kWh have been necessary in recent vears. vet the small 
consumer has really secured an advantage, his expenditure 
upon * electricity. service " being actually rediced in certain 
cases. Until recently the constaner was hable to pav a mim- 
mum charge, generally equivalent. to 50 kWh per vear at sd. 
per kWh. or £2 Bs. fd... In connection with maximun price 
revision this has been altered generally to 2 quarters X 15 
kWh X maximum price; 2 quarters X 10 kWh X maximum 
price: or 50 KWh per vear at, for example, IS. per kWh опу 
£2 Hs. so that a 20 per eent. increase on the rate per KW h 
results in the guaranteed minhnum revenue from the consumer 
falling £2 105. / 42 Ps. 4d. — about 6 per cent. 
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Presumably the object of reducing the minimum number of 


kWh to be used or paid for from 80 to 50 {87 per cent.) is to. 


allow the consumer a concession in view of the increased 
efficiency of the inodern lump. The result is to benefit the 
small consumer who had become a source of loss (i.e., expense 
to all the consumers us a body) before the change; it in no way: 
helps the consumer whose use exceeds the minimum, and it 
renders the position of the supply undertaking more difficult. 

In the muiti-part tariffs under consideration, the annua] fixed 
charge is in the nature of a minimum payment, but does not 
covet any supply of energy, and merely to increase the mini- 
mum charges at present in force would not meet the require- 
ments во Well, and would only accentuate the disadvantages 
always attaching to such minimum demands. 

There is little doubt that unification schemes for large areas 

wóuld lead the public to demand more uniformity of the charge 
than exists to-day, and to satisfy such a demand might con- 
ceivably lead to an increase in charges near the centres of 
generation for the benefit of the more remote parts of the dis- 
tricts. It is contended that, so far as concerns the domestic 
load at least, multipart systema of charging would help to 
overcome this difficulty. Consumers could be made to under- 
stand that the rates of a fixed charge or annual subscription 
must vary considerably in relation to distance along the distri- 
buting lines, the density of local loading, &c., whilst the run- 
ning rate per kWh could be made uniform or nearly so over 
the whole are. 
„Тһе potential domestic demand in this country is very large 
indeed. Even at present, and with the main heating of the 
house carried out by means of raw fuel, the use of electricity 
for. lighting, for cooking, for occasional heating, and for 
mechanical appliances in the house may well call for from ten 
to fifteen times as.much electricity as the lighting only, say, 
2.000 to 3,000 kWh per home per annum as a moderate estimate 
against 200 for lighting only. 

Cheap and abundant supplies of electricity“ have been put 
forward as the working ideal for industry, and as one of the 
most essential features of future prosperity. Within limits the 
statement is correct; in the majority of businesses, however, 
the expenditure upon electricity for light, power, or even heat 
ranks amongst the smallest of their outgoings. 

Many. machines. and labour-saving devices now in use could 
never have been invented but for the ability to employ electri- 
city in operating them. For some purposes also the cost of the 
eléctrical energy employed is so small compared with the value 
of the article produced, or with the incidental savings secured, 
that „ in the changes for supply is of no parti- 
cular moment. 

So far as concerns the soniy as a whole, it would appear 
more ‘urgent for the supplies of electricity | to be abundant.“ 
1.6., obtainable everywhere, than to be cheap.“ and thev 
must become abundant (widely distributed) before thev can 
become cheap." The maintenance of the flat rate method of 
ebarging and the. restriction of maximum prices is responsible 
for delay in extension and for the refusal of business in many 
districts. . Complaints of inability to obtain electricity are at 


present more шеше than complaints relating to the prices 
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- CORRESPONDENCE. 


Letters received by из after Б P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment, No letter can be published 
unless we have the writer's name and address in our possession, 


Wear of Rotary: -Converter Slip Rings. 


- The machines to which I refer are of the following КОО 
500. kW, 240 volts; d.c.. the a.c. supply being 6-phase, 40 
cycles, and the speed 800 r.p.m. | 

Оп:.еасһ shp ring there are three tapping points, and we 
have found that the parts of the rings near these. points 


become apparently high, whilst the parts between become | 


low. The brushes used are '' Metite," and'the metal of the 
ring is of а copper bronze colour. T.ubrication is effected 
by an oil swab lightly touching each ring. ; 
Is it possible that the metal of the ring is transferred to 
the brush and vice versa, depending on the direction of the 
current. which will clearly go through three complete cycles 
during each revolution? 

We find that an average run of 2.000 hours is about the 
maximum that can be obtained before a regrinding of the 
rings becomes necessary. ' Perhaps some other reader can 
elucidate. this. matter. | | 
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Variable-speed а.с. Motors. | 
We are very much interested in the lecture by Dr. S. P. 


Smith. reported in vour issue of May 6th. and although it 


is possibly not quite fair to criticise Dr. Smith in the absence 
of an absolutely complete report of his remarks, it would 
seem from vour abstract as if he cannot be entirelv acquitted 
of paving more attention to work done on the Contibent than 
to that done in this country. 


It is true he refers to Mr. Creedy’ g method of varying the 


ET 


speed of the polyphase induction motor, but he makes no 
reference to the variable single-phase commutator motor. 

developed by him, which has been on sale: by us in this- 
country for the past six years. These have been fully de- 
scribed in the Press on numerous occasions, and notably:an 
abstract from a paper read before the Association of Super- 

vising Electricians on April 9th, 1918, appeared in your 
columns and in the remainder of the technical Press. 

We must all admire the work of Mr. Ll. B. Atkinson, but 
it is.far from true that his conceptions have. been developed 
not in this country but in Germany. | 

A very large number of these motors are running, some 
of which have been in operation for many years. m 

Pooley & Austin.. 

London. | E 

May 10th, 1921. 
The Grading of Mains Engineers. 

It seems strange that no one has followed up the pertinent: 
remarks of your correspondent * N. B." in your issue, of 
April 22nd, for he really voices one of the anomalies of station 
work. Why should a mains superintendent get more pay. 
than a charge engineer? One can answer that it is customary.’ 
But these are days when ancient customs are going by the 
board one after the other, and this particular custom will not, 
really stand close analysis. The minimum necessary technical 
knowledge and practical experience are very considerably less 
to make a passable mains superintendent than a passable 
charge engineer. Against this must be set the fact that я 
mains superintendent is head of а department, and should. 
have a certain amount more managerial and business respon- 
sibility, though in municipal stations this is not really a lot. 
On the other hand, the charge engineer has to possess certain: 
physical and mental qualities in a considerably higher degree 
than the mains superintendent, and these qualities are pro- 
bably rarer than the modicum of business ability set off 
against them. In close on 90 years of station experience I 
have come across over a dozen cases of men having to give 
up charge engineers' jobs because of the physical, mental, and 
nervous strain; yet the same men were almost invariably. 
able to stand other branches of station work, and I cannot 
recall a single case of men in other positions having to seek 
a change. I can count up also a very large number of men 
with far less responsible positions in charge of running plant. 
from switchboard attendants to stokers, who were unable to 
“stick it," and it is recorded of the late Andrew Carnegie 
that as a youth he had a nervous collapse and had to give up 
his job through being put in charge of a boiler for heating. 
a building. 

If we take a benothetical test case, I maintain ‘that an 
intelligent clerk or layman, given a year's diligent. work at 
a technical school and six months’ practical experience, would 
make a better show asa mains superintendent than a similar 
man with two vears' technical training and a year's practical 
experience would as a charge engineer, having the unrelieved 
responsibility for eight hours on end of engines, boilers, 
generators, switchboard, steam, and water auxiliaries, - flues, 
fans, steam and water mains, &c. 

I don't wish to detract from a mains superintendent's 
responsibilities: I have exnerienced the delights of turning out 
in a blinding storm at midnight with six inches of snow on 
the ground to trv to locate a fault. I have also experienced 
considerable displays of fireworks on various switchboards, 
and honestly rather enjoyed the excitement of them as a rule. 
But a case of water hammer in a steam main at 4 am. a 
series of terrific unaccountable bangs that fairly shook the 
bnilding. left me in a cold sweat for a month. as did also 
a breakdown of a pump (while the only other one was under 
repair) at the neak of a heavy load, with a bank of boilers 
all steaming their hardest. 

But supposing, in deference to ancient tan. we ET 
the mains sunerintendent one grade above the charge en- 
сіпесг. By what freak of the maddest reasoning can we place 
him in the same grade as the station superintendent, as the 
E. P. E. A. schednle does? The station superintendent, whose 
necessarv technical qualifications leave the mains superinten- 
dent in the infants’ class! The station superintendent. -who 
is responsible more than any man except the chief, for“ pro- 
ducing cheanly." whose business abilities must he of a verv 
high order to trace out the elusive B.th.u.’s through their 
m^nv ramifications, and account for all of them! 

The station superintendent and the charge engineers are 
really the kev men of the electricitv supply industrv; without 
them anv station will eventuallv stop; with them it can run 
almost indefinitely. Why. therefore. are thev both sa, slighted 
in the F. P. E. A. schednle?—the one lumped in with the mains 
superintendent, and the other nlaced at the bottom of the 
list (for those grades from 8 to 10h are mere camonflage, 
no one is officially graded in them that T have heen able to 
find out vet) with every Tom, Dick. and Harry in or ahout 
the station ranking with or over him! The explanation T 
ha ve heard (Т am open to correction on it) is that the schedule 
sub-committee was composed of three chief assistants and 
one mains man. "Tis an ancient axiom of our race that 
„God helps those who heln themselves," and that lonely 
but hichlv efficient representative of the mains department 
certainly got his ample fist wel into the mess of IUS 
while it was being handed round. | 
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It is а striking comment on the chastening effects of much 
shift work on the human svstem that, with the lonely excep- 
tion of N. B.,“ the charge engineers have accepted with 
humble and contrite hearts what the mains department has 
been pleased to give them. T 


May 10th, 1921. 


The Speed of Electric Motors as a National Problem. 


The electric motor should be the prime mover for all in- 
dustries, having the advantages of simplicity. safety, silence, 
and absence of offensive exhaust, among many others. 

Electricity supply will become available in every part of the 
country when transmission is permitted with high-pressure 
overhead lines, as in Canada. 

A large number of electric motors will be needed to make 
the factories they are required for efficient, whether placed in 
rural areas or in great and. too often, slumm towns. The 
capital required for these electric motors is а serious matter, 
and it 18 a clear proposition that, given the same durability. 
efficiency. and workmanship, the lowest first cost is the correct 
one. 

The electric motor as a non-reciprocating prime mover is 
capable of rotating at high speed with no mechanical or elec- 
trical drawbacks; vide the generators of turbo sets. 

Petrol-driven prime movers, with many delicate recipro- 
cating parts, run at as high speed as the average electric 
motor, and in many cases at twice the speed. | 

The advertising pages of a leading mechanical engineering 
journal give -the following machines that require driving: 
Pumps, cranes, fans, grinders, blowers, rolling mills, centri- 
fugals, conveyors, mixers, lathes and machine tools, wood- 
working machinery, presses, vacuum plant, drills, out of 
which only one or two demand a low-speed mover. 

Why then has the idea of low speed pot standardised in the 
purchasing side of the electrical industry, and why does the 
electrical engineer of to-day permit his customer to specify 
low-speed machines? 

The explanation often given is that the motor is to drive a 
line shaft. and this must not run above 160 r.p.m. Possibly 
the electrical engineer comes too late on the field to see that 
the shaft runs at 400 to 500 r.p.m., with corresponding saving 
in cost, weight, and maintenance. 

Take wood-working machinery, where high-speed tools can 
alone secure perfect results; there are many instances where 
motors of 600 or 800 r.p.m. are being used to drive machines 
running at from 3,000 to 5.000 r. pn., with intermediate shafts 
and corresponding want of efficiency. 

The spread of polyphase supplies has tended to accustom 
buvers to speeds of the order of 1.500 to 1,800 r.p.m., even 
in large-sized motors, and that is to the good. 

The object of this letter is to push forward the practical point 
that too much money is being laid out on low-speed motors to 
the detriment of the general purchasing power of electric 
motors and consequent spread of the demand for electric power 
which inevitably means more cables, switches. fuses, starters, 
conduit, electricity, work, and many other advantages to the 
electrical industry. 


Southalf. 
May 16th, 1921. 


Justus Eck. 


The Maintenance of Intercommunication Telephones. 


We noted with interest the letter of. Mr. G. Theobald, of 
the B.E. Co., in your last issue. We have, since our com- 
panv'8 formation, carried out work of this description, and 
we have no hesitation in saving that we have alwavs given 
our clients. every. satisfaction. Anv telephone installation 
overhauls which we undertake we always guarantee, and we 
also specialise in any complicated electrical systems not within 
the scope of the average electrical contractor. 

We beg to state that our staff of expert telenhone engineers 
is always at the service of all contractors—and Mr. Theobald. 


W. E. Weekes & Co. 
London. Cras. H. Ci. ARK. 


May 14th, 1921. 


[To avoid confusion, we mav mention that the initials 
“ B.F. Co. here denote the Balding Electric Co.—Ens. ELEC. 
Rev.] 
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The Wiring of Ferro-concrete Factories. 


In mv previous letter on this subject T said that as a' result 
of considerable experience in wiring ferro-concrete factories, T 
had found the screwed steel conduit system te be the most svit- 
able for this class of bnildine. Opinions since sired on the 
subject seem to favour the СТС. cable system Тт designing 
a ferro-concrete building T take it that evervthing that goes 
into its eaninmert skould also be as nearly fir prof as the 
structure itself. Tn classifving wiring svstems, T should cer- 
tainly nlace aniv those having a non-combustible outer cover- 
in^ in the firenroof category. 

In vonr current issue Mr. ^. C. Purdav quotes me ar mav- 
ing that in Vancouver the onlv svetem recognised as coming 
un to the reeuirements of the modern firenroof building is the 
ccrewed steel conduit avetem. This is quite correct, and the 
City of Vancouver is exceptionally advanced electrically, and 


probably contains more buildings of this class than any city 
of a similar size in the British Empire. 

Regarding ferro-concrete factories especially, the selection of 
the wiring installation depends largely upon whether the sys- 
tem is embedded in the concrete during building construction 
or run on the surface of the completed structure. Taking the 
former case as being more up to date, all the tedious cutting, 
chasing, and plugging of ceilings and walls, so common in 
English practice, 15 obviated. 

I believe I am right im saying that there is no other con- 
cealed system of wiring that so lends itself to subsequent 
examination and repair as that of screwed steel conduit, it 
being possible to draw the wires out or in at any time with. 
out the slightest interference or damage to the finish of the 
building. Also with the additional protection of the concrete, 
it is as fireproof as it is possible to make electrical work. and 
will remain so as long as the building stands. In concluding, 
I may state that the Admiralty specifies screwed steel conduit 
wherever there 18 a particular danger from fire, and in addi- 
tion uses it almost exclusively for the permanent general 
wiring throughout H.M. Dockyards. 

Р. Davis. 


Portsmouth. 
May 16th, 1921. 


Cables for Hot Situations. 


I should be very pleased to give R. A. H.“ my idea of the 
ideal cable for use in situations where the temperature is nor- 
mally 105 deg. F. and sometimes exceeds that value. I was 
recently wiring a rag-drving room, and not being aware of the 
amount of heat required for the drying process, in accordance 
with orders 1 carried out the Job with V. I. R. cable in conduit. 

Only 14 days elapsed before I was called in to replace fuses, 
which persisted in blowing; on making a strict inspection I 
discovered that the insulation was literally as dry as sticks, 
and in places had completely left the conductors. I was then 
confronted with the problem of finding a suitable class of cable 
which would withstand the heat. What was required was a 
cable the condition of the insulation of which could easily be 
ascertained, also which had a protective covering; the only 
cable which fulfils these conditions is C.T.S. Eventually I 
rewired the drying room with C.T.S., which I found stood up 
to the heat exceedingly well; one very good point about it is 
that, on examining the condition of the outer rubber sheath- 
ing. the condition of the inner insulation can easily be ascer- 
tained. I should be pleased to hear of any other cable which 
is sultahle for high temperatures. Mechanically enclosed 
cables are, to my idea, retainers of heat. 

Two Phase. 


May 16th, 1921. 


Conservative Methods. 


Surely it is time that a strong protest was made against the 
perfectly idiotic method of packing accuinulator plates adopted 
by certain well-known manufacturers. The plates are sent out 
immovably wedged into unbreakable crates by means of 
wooden distance pieces which nowhere project bevond the 
battery plates, and so are impossible to seize. Two strong 
battens are then jammed across the row of plates from side 
to side of the crate, to which they are fastened by huge nails 
driven through from the outside into their ends. 

If these crates are as valuable as the makers would have us 
believe, why are thev &o packed that the average man con- 
cludes that nothing but force without stint will unpack them? 
If they are not really valuable, why is such a preposterous 
price put upon them? On my desk as I write is an account 
for over £50 for the cases of a small 50-volt battery. 

Can anvone tell us of a maker who has heard of such 
mechanical aids as screws and bolts and nuts, and who uss 
them on his packing cases? I have orders waiting for that 
maker, but no more for the wild men of the nail age. 


Twice Shy. 
May 183th, 1921. 


Electrical Dock Eqpipment.—4A dry dock of the Tietjen 
and Lang Dry Docks Co., at Hoboken, New Jersey, which 
has been in operation since 1900, has been recently fitted with 
a complete svstem of electrically controlled pumps and motors. 
The dock consists of sections having a total overall length. 
including outriggers, of 468 ft. The new pumping equipment 
consists of ten 18-in. vertical-shaft single-hottom suction 
pumps. One of these pumps is placed in the centre com- 
partment of each wing of each of the five sections; ]2-n. 
cast-iron nipes are connected from the bottom of each pump 
and terminate at the two end compartments in the same 
section. Twelve-inch valves are installed in these lines, and 
the stems are extended ta the decks of the wings. Fighteen- 
inch gate and check valves are placed in discharge lines. 
“ЇЇ suction lines are terminated hy foot valves which bring 
the snctions to within 8 in. of the hottom of the dock. The 
electrical equipment consists of ten vertical squirrel-cage tyne 
3RD r.p.m. constant speed induction motors. designed for 
75 h.n. capacity in 150-h.p. frames and for use on 2,400-volt. 
two-phase, 60 cycle alternating current circuits. The motor? 
are coupled һу means of flexible couplings to the shafts of 
the pumps.—Journal of Commerce. 
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THE TEMPERATURE LIMITS OF LARGE 
ALTERNATORS. 


DISCUSSION АТ LIVERPOOL. 


MEMBERS of the LIVERPOOL SUB-CENTRE OF THE NORTH-WESTERN 
CENTRE of the INSTITUTION OF ELECTRICAL ENGINEERS, discussed 
Mr. G. A. Juhlin's paper on the above subject, which was 
abstracted in our issues of February 4th and lith, on February 
28th, when Mr. HOLLINGSWORTH remarked that in connection 
with electric generating plant, they should try and further 
any proposition leading towards reduced capital cost and 
increased efficiency, provided it was not at the sacrifice of 
reliability. That was the crux of the question; were they 
going to sacrifice anything in the direction of reliability by 
adopting the proposals put forward by the author?  Experi- 
ence with alternators had been generally satisfactory during 
recent yeurs, and unless a very great advantage was to be 
obtained it was not advisable to make any great change in 
the design or construction of such plant. A machine the 
speaker had control of (one manufactured by Messrs. Dick 
Kerr, of Preston, and of which Mr. Juhlin was the designer) 
had been the cause of sleepless nights owing to a hot spot 
on the top of the yoke. It was not'an easy matter to ascertain 
the correct temperature on such a surface, and the spot in 
question seemed to get hotter every time they felt it. Not 
to his knowledge had the machine in question given any 
trouble, and in all probability it was working at a higher 
temperature than that which Mr. Juhlin was now advocating 
such machines should be worked at. Engineers would not 
disagree with the author’s plea for the adoption of tempera- 
ture detectors, in fact manufacturers had been backward in 
that respect, for speaking as an operating engineer, he would 
have welcomed anything of the sort years ago. In the case 
of machines running at the same speed. those with high 
temperature rating are cheaper," but would that mean any 
great decrease in capital cost? There would be a reduction 
in material, but the labour costs would not be reduced very 
much, and in any case would the reduced capital cost com- 
pensate for the reduced reliability? The speaker could not 
understand what Mr. Juhlin meant by higher efficiencies 
are obtainable ’’; how did a decrease in copper mean increased 
efficiency? Larger units can be built at higher speeds, 
but with their present knowledge of the steam turbine that 
was the limiting factor, and they could not deal with the 
alternators without taking the turbines into consideration. 
Mr. Juhlin was prepared to build alternators of considerably 
greater capacity than at present at a speed of 3,000 r.p.m., 
but the speaker said he would not like to install one of more 
than 8,000 kW at 3,000 r.p.m.; therefore, he did not see that 
any great claim could be made for higher alternator speeds 
until Mr. Juhlin could get some of his brother engineers to 
produce а reliable turbine. 

Mr. F. J. Teaco pointed out that the author proposed that 
the limit of the ultimate temperature, as measured on the 
conductors in the core, should be 160 deg. С. The existing 
rule was that, for mica, paper, and like materials, the limiting 
ultimate temperature should be 125 deg. C. The latter figure, 
then, would be measured on the end windings and not in the 
slots, since the insulation in the slots was practically pure 
mica. Now, in general, if the end windings were worked 


at a total temperature of 125 deg. C., the windings in the 


slots would be 160 deg. C. and perfectly safe, since micanite 
tubes would withstand temperatures far in excess of anything 
yet proposed. Since the end windings formed the weak spot, 
and since 195 deg. C. measured there would rate the machine 
as high as 160 deg. C. measured in the slots, why not use 
the end windings as the point of reference? "The end wind- 
ings also had the advantage of accessibility. In any case, 
Mr. Juhlin's proposals were in no way revolutionary, because 
existing plant was operating round about his figures. 

Prof. E. W. MancHANT asked Mr. Juhlin whether he had 
ever measured the temperature rise of windings Бу measuring 
their increase in resistance by  superimposing a small 
d.c.? A scheme of that kind would be practicable. The 


speaker sketched a Wheatstone bridge circuit which would . 


enable one to determine the increase in resistance of 
the windings when hot, with the alternator running, which 
would not be of very great value if thermo-couples were fitted, 
but if a machine was built without thermo-couples, and one 
wanted to find the average temperature rise of the windings 
1t would be useful. With regard to thermal resistivity, ex- 
Periments on some insulating materials used on buried cables 
showed that apparentlv, although the alteration was not very 
marked. there was a diminution in the resistivity with increase 
of temperature. 

Mr. A. E. Matras explained that the author's opening state- 
ment gave 40 deg. as the limiting temperature rise generally 
adopted in this country. but on the Continent the speaker 
had generally seen 45 deg. specified, and the difference of 
5 deg., of course, gave the Continental makers an advantage 
In competition. To emplov a liberal number of embedded 
temperature detectors would add to the cost of the machine, 
although the addition might not be very serious in the case 


of really large apparatus. With regard to the type of indicat- 
ing device, some years ago he used a thermo-couple instru- 
ment by Le Chatelier to measure the temperature of hot 
gases, but found that the millvoltmeter used in conjunction 
therewith was во sensitive as to be seriously interfered 
with by stray fields. There was no d.c. anywhere near the 
instrument, but the conclusion come to was that atmospheric 
disturbances caused a great deal of interference. It happened 
to be very hot, dry, weather at the time, and it was conceivable 
that atmospheric influence could at times have the same 
effect in this country. For that reason, the resistance ther- 
mometer would appear to offer a great advantage, more especi- 
ally as the null method of measurement was more accurate 
than any direct-reading method. In the case of large machines 
of new design, it was highly desirable to provide embedded 
temperature detectors, but whether the advantage to be gained 
by fitting those devices to every large machine turned out 
would justify their cost was open to some doubt. It must 
not be lost sight of that their use would involve some danger. 
since if the detectors did not happen to be placed at the spot 
of maximum temperature, their readings might induce the 
operator to overload his machine beyond the real danger point. 

Mr. С. RETTIE, referring to the electric propulsion of ships, 
the conditions in which were totally different from anything 
ashore, said that the sudden reversal of motors totalling 
180,000 h.p. from full speed ahead to full speed astern, and 
also the possibility of the propellers rising out of the water 
and sudden turning movements, demanded a safe temperature 
limit for the machinery. In later ships, as well as in the 
New Mezico, a new instrument had been installed for measur- 
ing the field temperatures, which showed the temperature of 
the field conductor and depended for its operation on the 
change in resistance of a conductor with the change in its 
temperature.“ It really indicated electrical resistance, but in- 
stead of a scale of resistance а scale graduated in degrees 
Fahrenheit was used. The instrument was employed on the 
alternator field only, no such instrument being necessary m 
the field of the synchronous motor. He felt they were being 
left behind in the development of the electric propulsion of 
ships. Other countries were building ships of all kinds which 
were being electrically driven, and were having every success. 


LEGAL. 


DISPUTE re ELECTRICAL APPRENTICES’ WAGES. 


A WAGES dispute between Mr. E. E. Newbald. electrical engi- 
neer, Sutton, Surrey, and the Electrical Trades Union was 
amicably settled at the Sutton Police Court on May 12th. 

Mr. Newbald’s men and three apprentices, it was stated, 
came out on strike because he declined to pay the apprentices 
higher wages, and he applied to the Court for an order setting 
aside or rescinding the indentures in consequence of the action 
of the youths. ‹ 

The parties, however, consulted in private, and Mr. C. 
Doughty, counsel for Mr. Newbald, informed the Court of the 
settlement. If the Court had made an order for the youths to 
return to work he feared they would not have done во, 
with the result that they would have been sent to prison. 
The settlement was this: The indentures of the three appren- 
tics would be transferred to another employer. and Mr. New- 
bald had agreed to carry on their wages until that- transfer 
took place, but not for longer than a month. The wages 
agreed upon were slightly more than the indenture wages, 
and the figure was fixed on pre-war wages with the addition 
of war increases which had been piven under the various 
orders of the Industrial Courts. The last condition was that 
the men in Mr. Newbald’s employ should return to work at 
once, and that the embargo placed on Mr. Newbald's activities 
should be immediately removed. | 

Mr. G. W. H. Jones, M. P., for the Union, said the Union 
was fighting for a principle which, he was glad to say, 
had been recognised, and in order to get rid of the differences 
the Union had agreed to concede half the amount. 

Sir RALPH Forster, J. P.: What is the principle? These 
boys are serving by indenture; a rate of pay is fixed and the 
шр comes along and says you must alter that rate. Is that 
80 

Mr. Jones: Not quite. We say certain awards have been 
made, and these boys are to benefit as a right to them. 

Mr. DouGuty observed that that principle, although not 
recognised by people not within trade unions, was established 
to some extent during the war, but there was nothing to-day 
to prevent employers paying any wages they thought fit. but 
if they did they would have to combat the hostility of the 
unions. 


HAMPTON & Soxs v. MONROE. 


Mr. Epwanp Porrock, High Court Official Referee, on May 
13th, continued the hearing of this action, which was com- 
тепсей on April 18th and adjourned on the 28rd for the evi- 
ine of Mrs. Monroe, who was unable to attend owing t^ 
illness. 


* ELECTRICAL REVIEW, April 15th, 1921, p. 496. 
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. On the case being resumed, some further evidence chiefly of 
a formal character was called, Mr. Pollock having in the mean- 
time taken the testimony of Mrs, Monroe at her residence at 
Chessington, she being still too unwell to attend the court. 
Mr. SAVILLE PERCY MORRELL, costs clerk employed by the 

laintiff firm, gave evidence as to certain charges which had 

en made in excess of the contract prices. He said there was 
‘an amount of £105 charged, owing to increase of wages result- 
ing from the advance in the scale upon which they had to pay, 
and the calculations upon which he had arrived at that figure 
were correct. That was upon two items only, £64 in respect 
of decorations and £41 in the sanitary and hot water trades. 
In every case he had taken the figures out of the actual wages 
sheets, and had rectified them in accordance with the new 
wages prevailing. 

In crossexamination, the witness further explained the 
method by which he had made his calculations. He said he 
had the award and instructions from the head office, and on the 
basis of the award he worked out the increased cost by adding 
124 per cent. 

Mr. Compston, K.C., for plaintiffs, said that the firm had 
lost on two of the estimates and slightly gained on the others, 
but on the whole it was less than it had expected. E 

In further cross-examination, witness said that where the 
name of Mrs. Monroe appeared it was a clerical error, as most 
of the orders were in the name of Mr. Monroe. 

The Official Referee, in the result, found that the husband 
and wife were jointly liable, and gave judgment against both 
for the sum of £4,800 with costs. He also gave judgment for 
the plaintiffs on в counterclaim set up by the defendants with 
costa. 


UNAUTHORISED SUPPLY. 


Summoned for unlawfully connecting an electricity meter with 
an electric line through which energv was supplied by the 
Wallasey Corporation, without giving forty-eight hours’ notice 
of his intention to do so, Francis Bisson, of Trafalgar Road, 
Egremont. appeared before the magistrates at the Wallasev 
Petty Sessions on May 11th. For the Corporation it was stated 
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BUSINESS 


Bankruptcy Proceedings.— FRANOIS EDWARD JAMES 
PADMORE, Marlborough Road, Nuneaton, electrical oontractor.— 
The debtor's statement of affairs, issued by the Official Receiver 
(Mr. C. J. Bend, Coventry), shows gross liabilities amounting to 
£211. the whole of which is expected to rank for dividend. The 
assets are returned as nil.“ leaving a deficiency of £211. Debtor 
gives as the causes of failure illness of self and family; bad trade; 
competition in trade." It appears that he commenced business 
with а cash capital of £5, in November, 1918, at his present 
address. The only books of account disclosed by the debtor 
are debtors’ and creditora’ ledgers. He became aware of his 
position 12 months ago. The household furniture is claimed by his 
wife. 

HERBERT DOYLE, trading as the Accessories Supply Co., 56, Hard- 
man Street Deansgate, Manchester. Factor in electrical aocessories. 
—The first meeting of the creditors of the above was held on 
May llth at the Official Receiver's Offices, Byrom Street, Man- 
chester. * According to the statement of affairs submittel, the 
ranking liabilities amounted to £624, while the assets were esti- 
mated to realise £423. Debtor attribnted his position to lack of 
capital, depression in trade, and general decline of the business 
partly owing to inattention, It was stated that the business had 
gradully declined since May, 1920, with the result that the debtor 
had been obliged to borrow money mainly from his friends. The 
matter was left in the hands of the Official Receiver as trustee of 
the estate. 


8. Н. DovanHERTY (MERSEY ELECTRICAL Co.) electrical 
engineer, late of 36, Renshaw Street, Liverpool Receiving order 
made May 12th, on creditors’ petition. Е | 

W. Н. PEASE, electrical engineer, late of Royal Hotel Shops, 
Scarborough, and Doncaster.—Last day for proofs for dividend, 
June lst. Trustee, Mr. L. J. Clegg, Official Reoeiver's Office, 
14, Figtree Lane, Sheffield. 


Company Liquldatlons. — Morris, VALENTINE AND 
WILLIS, LTD., electrical and mechanical engineers, Highfield 
Avenue, Golders Green, London, N.W.—In pursuance of the pro- 
visions of the Companies (Consolidation) Act a meeting of the 
creditors of the above was held recently at the offices of Messrs. 
Bate & Co., 35. Bedford Row, London, W.O. The company, it was 
stated, had gone into voluntary liquidation, and had appointed Mr. 
A. O. Gearing, of 29, Highfield Avenue, Golders Green, London, N. W., 
to act as liquidator. The liquidator stated that the liabilities to 
the trade amounted to approximately £150, and only two firms 
were interested for more than £10 each. A sum of £170 was 
owing for rent, while Mr. Willis, one of the directors of the 
concern, was a creditor in respect of loans amounting to £800, 
Mr. Morris had also made advances to the company totalling £300. 
The assets of the company included stock of electrical goods, £43 ; 
mechanical stock, £23; motor stock, £599; and plant, drilling 
machines, Ko., $200. It was pointed out that the company had 


that as defendant did not Pay for electricity which had been 
supplied, the supply was cut off. Defendant afterwards ‘pdid 
the bill and connected the wires himgelf,, He pleaded that he 
acted in ignorance. Не was going to pay the bill when the 
workman came to cut off the supply. He told the man that, 
and he said that another man would be there in the afternoon 
to put it on again. When the bill had been paid and the man 
did not come, he connected the wires himself, as he bad 
done many times aboard ship. The chairman of the magis 
trates agreed that defendant had done what he had no right 
to do, and ordered him to pay the cost of the summons. 


. #2 - DTP 


SEDITION CHARGE. 


AT the South-Western Police Court on Tuesday, Frederick 
Newington, district secretary of the Wandsworth Branch of 
the Electrical Trades Union, was summoned under Regula: 
tion 19 of the Emergency Regulations for acting in a manner 
likely to cause disaffection among H.M. Forces, It appeared 
that Е. К. А. Freeman, a member of the E.T.U.. joined. the 
Defence Force, and was expelled by the branch '' for conduct 
contrary to the interests of the union," the resolution being 
cammunicated to him by Newington. In defence it was 
alleged that Freeman and another were expelled because a 
strike was called, and instead of. standing by their comrades 
they joined the Defence Force. The case was adjourned till 
Ting 2nd to enable the union to consider the reinstatement of 
the men. \ \ | 


' 
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BUTLER о. HAMEL. ы * 


Ат the Nottingham County Court last week. Clifford Butler, 
trading as Clifford Butler & Co., electrical engineers, Mansfield 
Road. sued E. Hamel, of Holly Dene. Mansfield Road, for 
£17 12s. 3d. for electrical work done. Defendant admitted the 
claim, but he also claimed £100 from plaintiff for damage done 
to a candelabrum by the latter's workmen. Conflicting evidence 
was given as to the value of the candelabrum. Judgment was 
given for Butler on the claim and for Hamel on the counter: 
claim for £75 and costs: e Se gee ANA M 
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not failed, but there had been some differences of opinion with 
regard to the management, and it Had been decided ii the 
interests of all concerned to go into liquidation, and pay the 
creditors in full. The two cash creditors who had been referred to 
would stand aside until the other creditors had been paid in full 
A resolution was passed unanimously confirming the appointmen. 
of Mr. Gearing as the liquidator. ROS OR UE 
PINKNEY & FonsTER, Lro., electrical engineers, Newosatle.— 
At Newoaatle-on-Tyne Bankruptoy Court, оп 12th inst. his Honout 
Judge Greenwell had before him the petition of J. H. Rutherford, 
contractor, of 199, Westgate Road, Newcastle (a creditor), for the 
compulsory winding up of this company. Mr. Н. B. Mundabl 
appeared for the petitioner, and stated that the parties were 
trying to arrive at a settlement by way of & volantary winding ü 
In those circumstances he applied for an adjournment. 
Honour granted the application. MEA 
` Bastian ELzcTRIC Co, Lrp.—Following upon the recent 
hearing in the Winding-U p Courts, a meeting of oreditors has been 
called for May 24th, at Oarey Street, W. O. 9, for the purpose of 
ascertaining whether they desire the company to be wound up 
and, if so, whether such winding-up shall be hy the Court or 
voluntarily. OE Е | | 
Trade Aunoumcements.— Messrs. LEO SUNDBEBLAND 
AND Co, have removed their offices only to.119, Jermyn Sires, 
S.W.l. 'Phone, Regent 8395. The workshops and stores stili 
remain at 33, Strutton Ground, Victoria Street, S. W. ‘Phone, 
Victoria 3068. ee ee кш р он 
-Мкезвв, SALTERNS, LTD., of Selterns Works, Parkstone, Dateet, 
have taken over the water-turbine manufacturing business hitherto 
carried on by Mr. P. Pitman, of 35, Viotoria Street, London.“ The 
company will manufacture end sell turbines. and ani 
carry-on hydraulio engineering work under Mt. Pitmán's duper 
vision. АЕ d ae 
‚Тнк Born ELECTRICAL: ENGINEERING Co. has opened op 
tions at 32, High West Street, Dorchester, and Mr. 8. M. Osborn 
desires to receive manufacturers’ catalogues. : ath sates 
The telephone number of Мквввв. GOLDFARB & BOTTON, 
8, Leadenhall Street, London, E.O. 3, is now Avenue 8700"; 
telegraphic address, Electengin, Stock, London.” 


THE OREDENDA ConpuiTs Co., LTO., now. has an office s 
97, Waterloo Street, Glasgow. elas, Cae е 

Messrs. D. SELBY, Braam & Co., consulting engineers, bare 
removed their Glasgow offices to 121, Douglas Street, as from 
May 21st, their present offices having been aoquired by Mets 
Scottish Oils, Ltd. . „ 

Мв. FRED. LAKE has removed from 182, Upper Thames Street, 
Е.0. 4, to 44-47, Devonshire Street, Theobald Road, kondon, 
W.O.1. Telephone number, Museum 4116" ; o address, 
“Garnham, Westcent, London.“ | EUR ае AES 
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‘Dissolution of . Partnership. — GRassENDALE Мотов 
OO automobile and electrical engineers and dealers, 25, Aigburth 
Bond, Grassendale.—Mr.: Н. М. Watkinson and Mr. C. Sutherland 
have dissolved partnership; Mr. H. M. Watkinson will attend to 
debts. 


Catalogues aud Lists. — THE PERFECTA SEAMLESS STEEL 
TuBE AND ConpviT Co., LTD., Plume Street, Birmingham.—An 
illustrated list giving prices and dimensions of steel tubes of a wide 
range. of sizes. У = Y | 

‘THE Нвуіттіс BEnECTRIO Co. Lrp., 80, York Road, King's 
Cross, N. 1.—List No. 75, giving very full particulars of mercury 
vapour, reot iflers of different types and for various purposes, The 
booklet is well illustrated by diagrams and photographio repro- 
dnotions. "AH | "TEE | 

Tax Бох ELECTRICAL Co., LTD., 118-120, Charing Cross Road, 
W.O. 2.—List No. 313, illustrating and describing switch and fuse- 
hoards, switcher, fuses, motor starters, motor control panels, 
charging boards, &.; List No. 287, dealing with the Xcel” 
electric iron; and List No, 324, advertising the Lasco " electric 
lampholder. All three lists are full priced. | 
„TRT GENERAL ELECTRICO Co., LTD., Magnet House. Kingsway; 
W. O. 3.—Leafiet O. S. 2,490, dealing with low-voltage “ Osram ' 
lamps for electric signs, with bayonet or Edison screw ceps. 
Priced. Also Folder No. OS 2,393, giving prices. of " Osram " 
gesfilled lampę of various sizes and types; and Publication 
No. L 2,524, an illustrated description of train signalling or 
controlling by the vibratory sleeper contact. š - 

М ROPOLITAN-VICKERS ELECTRICAL Co., LTD., 20, Brazennose 
Street, ——Bpeoial Publication No. 7,875/2, describing 
loom motors for textile mills. A number of. illustrations show 
these. motors, accessories and applications; and the advantages of 
іе :ејесігіс drive for this purpose are fully set out. _ 

 MATBRIEL EL*CTRIQUE ALEX. LEPEBVRE, Export Department, 
9% :Bue Artóne Houssaye, Paris (VIIIe). List of plant for sale 
No. 49, giving full details and prices in francs of complete power 
Plant and generating sete, electrical machinery, and prime movers. 

. Messrs. бковав М№оввз, LTD. 89, Oleveland Street, Fitzroy 
Square, W. I.— List No. 185, giving an illustration, prices, and des- 
oription of “Genii” hot-water radiators fitted with electric 
immerston : heaters:;. List No. 120, illustrating and describing 
^ Genii " warming plates. P 
MxSsSsnS. G. W. Doworna & Co., 66, Victoria Street, S.W. 1.— 
List No. 64. giving ah illustrated description of a grinding outfit 
for attaching to lathés, Priced. Е 


Private Meeting.— WILLIAM Morris, electrician, Brid- 
gend, Glamorganshire.—A meeting of the creditors was held 
recently at, Bridgend, when a statement of affaira was submitted, 
which. showed liabilities amounting to £406. The bank were fully 
seonred creditors for £310, and held securities valued at £5.0. 
Debtor, had borrowed £98 from his brother, which was still 
ewing. He had a debt of £15 due to him for work done, while the 
huwe furniture was estimated to be worth £200. No offer was 
forthooming, aad the creditors decided, in view of that fact, that 
the debtor should be asked to execute a deed of assignment. The 
principal creditors are : — 


General Electric Co., Ltd. £205 Simpson Baker 4 Co.  ..  .. £53 
.. . .. 68 Metallic Electric Engineering Co. 16 
Bopesdale & Co. 50 


on May llth, at Leeds, decided to adhere to the wage reduction 
notices. It was reported at the Leeds meeting that only а amall 
торэгіоп of men in Yorkshire had yet come out on strike, About 
ial the. men affected in Bradford ceased work on May 10th, but 
others continued at work. | | 
; The E. T. U. has issued an instrustion that in the event of апу 
employer offering to reinstate his men at the wages prevailing 

fore the dispute, the men may return to work. Reports from 
some centres indicate that many men have resumed work upon 
these tem. | | 

We are informed by the Secretary of the N.F.E.A. that. so far, 
no definite move towards settlement has been made, although it has 
kean reported in the daily Press that the E. T. U. intends to bring 
the matter to the notice of the Minister of Labour for decision 
under the Industrial Courts Act. . 

So far as can be ascertained, between 8 00) and 9,000 men are 
e as a result of the dispute ; 2,000 of these аге in the Liverpool 

iat riot. : 
As we go to press we learn from a Blackpool correspondent that 
a special national delegate meeting of the Electrical Trades Union 
was held there on Tuesday. The Executive Council was instructed 
to open up negotiations a‘ once with the employers’ organisations 
witha view to arriving at a settlement. 
^ Safeguarding Key Industries.—The discussion on this 
Bitt-was resumed in the House of Commons on May 12th. Various 
amendments were moved, bot they were defeated by overwhelmi:¢ 
msjorities. They proposed the limitation of the 314 per cent. duty 
to articles made in Germany, and to exempt optical glasses and 
scientific glassware. 
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Book Notices.—Souvenir Menu of the Twenty-First 
Anniversary Commemoratior of the 1,000 Miles Trial of 1900. 
London: Iliffe & Sons, Ltd. This was presented by The Autocar at 
the banquet beld on May 12th, in which only those who took part 
in the 1900 trial participated. The souvenir takes the form of an 
illustrated description of the affair, together with a list of prize- 
winners, The illustrations are particularly good as affording a 
means of comparing the cars of the far-off days of 1900 with 
modern automobiles. 

Useful Engineers’ Constanta for the Slide Rule, and How they 
are Obtained.” By J. A. Burns, M. I. Mech. E. Third Edition, 
(78 pp.) London: Percival Marshall & Co. Price 28. net.— 4 
quantity of new material has been added to the third edition, 
enlarging the scope of the work, but not sufficiently to suggest an 
alteration of title. There is a lack of uniformity in published data 
concerning several of the subjects chosen. but an effort bas been 
made to select average safe figures. In some cases (especially in 
the Weights and Measures” section), the quantities have been 


extended to more figures than can be read on au ordinary slide 


rule, the object being to make the book as useful as possible, 

" The Metropolitan-Vickers Gazette," Vol. VI, No. 97. April, 
1921. (22 pp.) Price 1s., post free.— The April issue contains an 
interesting illustrated article un the M.V. patent overspeed device 
for electric windera, as well as a description of tests on a large 
alternator (illustrated), and a number of reprinted articles. | 

The Journal of the South African Institution of Engineers, 
Vol. XIX, No. 9, April, 1921.—' This issue includes a paper on 
" Wire Ropes,” by G. W. Westgarth, and some remarks upon the 
work of the Low Grade Mines Commission and ite report. 

" Elements of Direct Current Electrical Engineering." By Н. F. 
Trewman and G. E, Condliffe. Pp. viii + 220, 146 figs. London : 
Sir I. Pitman & Sons. Price 7a. 6d. net. | 

Engineering Electricity." By R. G. Hudson. Pp. viii + 190, 
194 figs. London: Chapman & Hall, Ltd. Price 13s. 6d. net. 

“ Journal of the American Institute of Electrical Engineers." 
Vol. XL. May, 1921. No. 5. New York: The Institute. Price $1, 


New Swiss Company.—4A new company has been formed 
in Geneva, with the title La Société des Ateliers de Charmille, to 
oontinue the oonstruction of hydraulio turbines formerly manu- 
factu: ed by Piccard, Piotet & Co. 


Holland's Electrical Imports.—According to a report 
recently drawn up by Н M. Commercial Secretary at the Hague, 
Germany supplied 60 per cent. of theinsulated cablesand wires im- 
ported last year into Holland ; the British share was only 30 per cent., 
the remainder coming from other countries." As regards electric 
motors and transformers, Germany supplied 50 per cent. of the 
requirements, and Switzerland 174 per cent. In the case of elec- 
trical instruments, 70 per cent. of the imports were of German 
manufacture. 


Wages in Bradford.—The Advisory and Co-ordination 
Sub-Committee of the Bradford Corporation Finance Committee 
(a Sub-Committee created especially with a view to curtailing 
expenditure) recently received deputations from four Trade Unions, 
including the United Tramway and Vehicle Workers’ Union, the 
Electrical Trades Union, and the Society of Engineers, who asked 
that no reductions should be made at present in the wages of Cor- 
poration employés, as had been recommended by the Committee, 
The Committee eventually decided to recommend to the Corporation 
that, as from May 18th, employés affected by national awards. &o., 
then or thereafter in operation. should be paid strictly in accordance 
with the minimum rates therein, provided that where this would 
involve а reduction of more thau 24. per hour, the 2d. reduction 
should be made from the 18th inst., with a subsequent reduotion of 
2d., or such sum as may be necessary, at the end of each four weeks, 
until full effect be given to the resolution. A Sub-Committee was 
appointed to deal with avy matters of doubt or uncertainty arising 
out of the operation of this resolution, or in cases of special 
circumstances, | 


Rules of Golf.— We bave received from the Royal 
Insurance Company, Ltd. (2t to 28, Lombard Street. E C. 3) a new 
edition of their booklet, " Rules of Golf," as approved by the Royal 
and Ancient Golf Club of St, Andrews, September 28th, 1920. 
The Official Rules operate as from May Ist, and the booklet 
contains an inset showing the differences between the old rules and 
the new. Copies will be sent to any reader on application until the 
stock is exhausted, 


Testing German Electrical Apparatus.— The Technical 
Review, quoting from Elektrotechnische Zeitsch-ift, says that the 
Association of German Electrical Engineers has drawn up new regu- 
lations concerning the organieation that it is setting up to carry 
out tests on electrical apparatus. It is hoped that all manu- 
facturers in Germany will send their products for official testing 
by the Association, and point out in their catalogues which of 
their appliances have b»en thus officially tested. To goods that are 
in accordance with the regulations of the A:s^ciation. a mark will 
be affixed. oor sisting of the letters VDE enclosed in a triangle with 
rounded corners. The testa will be oarried out either st the 
laborato'y of the Asscciation in Berlin or at one of the accredited 
laboratories in the country. 


For Sale.— By direction of the Disposal Board, Messrs. 
Kina & KING will sell by auction on June ist and 2nd, at Eastleigh 
Aerodrome, plant and machinery, including electric motors, 
electric winches, portable telephone exchange, remi-Diesel oil 
engines, хс. For particulars see our advertisement pages to-day. 
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Electricity Supply in Sonth Africa. — An Electricity 
Supply Bill is being introduced in the Union Parliament this 
session, containing novel and extended provisions. According 
to the S.A. Mining and Engineering Journal, it has been 
drawn up by a Commission, and provides for the establish- 
ment of an Electricity Board " in which the control ot all 
electricity supply 18 vested, and which will decide all questions 
relating thereto." It also provides for the appointment of 
local advisory committees, consisting of suppliers and con- 
sumers, Which will have no executive powers but will be 
charged with the duty of advising the Board. The establish- 
ment of Government generating stations is contemplated, the 
frst of which will probably be those required for the electriti- 
cation of the railways. 

It is stated that the powers to be conferred on the Board are 
very far-reaching, and will have a great eflect on municipalities 
which supply electricity. For instance, in the interests of 
economy, the Board may require the amalgamation of two or 
more undertakings, whether municipal or private, or may 


order that where an available bulk supply is cheaper than thate 


generated by a corporation, the bulk supply shall be purchased. 
This would enable the Board to order the Johannesburg ‘lown 
Council to obtain a supply from the Victoria Falls Power Co., 
which, the Commission states, is cheaper than that of the 
Council. Other provisions will enable consumere to obtain 
permission to get a supply of power from any other source 
than the municipal power station, and will empower private 
suppliers to break up streets and lay cables 1n a town. 

Naturally the municipalities are oflering strong opposition to 
a number of the clauses, 


The Coal Dispute.— One of the most important develop- 
ments of the strike has been the installation of oil-fuel burners 
in power stations all over the country. Leeds was one of the 
first authorities to realise the importance of this measure, 
and, as a result, it has been found possible to augment the 
depleted ігашсаг services and to maintain better supplies of 
power for industrial purposes. One of the largest stations in 
the country—Lots Road, which supplies the underground 
railways—is now running almost entirely on oil fuel. Other 
stations to which oil has been introduced include those at Hull, 
Sunderland, Swansea, Barrow, Blackburn, Blackpool, and 
Newcastle. With regard to the last undertaking it 1s freely 
stated that no attempt will be made .to revert to coal, and no 
doubt this will prove to be the case in many instances; Swan- 
үе was contemplating the change before the mines closed 

own. 

In spite of threats of drastic action by the transport workers, 
large quantities of foreign coal have been brought into the 
country and distributed, principally among undertakings sus- 
taining public services. The only undertaking that has been 
seriously affected by the workers' objection to handling foreign 
coal is Ње L.C.C. station at Greenwich. The employés 
struck work on May l4th, but naval men and others have 
been keeping the plant running with but опе or two tem- 
porary stoppages, which the Daily Herald describes as ап 
'" amusing result . . owing to the blacklegs requiring a rest. 
The same organ states that conductors and drivers are to ballot 
on the question of ceasing work. The unions participating in 
the Greenwich strike are the E.T.U., the Dockers’ Union, the 
A. E. U., and the Enginemen's and Firemen's Union; about 300 
шеп are affected. 

The daily loss to the State occasioned by the coal stoppage 
is estimated at £3,250,000, including defence measures, unem- 
ployment allowances, loss in taxes, &c. 


Transformer Tenders for Wallasey. — The Wallasey 
Council last week discussed a situation which had arisen 
following its acceptance of a tender for a transformer required 
by the Electricity Committee. At a previous meeting the 
Council considered whether it should accept the quotation of a 
British firm at a higher cost or that of a Swedish firm at a 
lower, and eventually the tender of the Swedish concern was 
accepted. On Thursday last week, however, the deputy chair- 
man of the Electricity Committee reported that the firm now 
said it had made a mistake in its offer, and wished to amend 
it’ The tender as amended was still lower. Members of the 
Council expressed dissatisfaction at the course events had 
taken, and it was stated that there had been an irregularity 
in the method of receiving the tenders. It was decided to 
start all over again and invite new tenders. 


E.T.U. Observations on the Situation.— Viewing the 
electrical trades through the spectacles of the Electrical Trades 
Union, as focused in their monthly Journal, employment 
would seem to be going from bad to worse, and the past 
month has seen a very large increase in the number of 
branches applying for funds from the General Office. We 
had a somewhat optimistic feeling a little while ago.“ states 
Mr. J. Rowan, and thought we could discern signs of a 
revival of trade. There is no shadow of a doubt that there 
are many firins declining to open out work in anticipation of a 
fall in Waves. We cannot see that there is any justification 
for expecting a material decline in waxes while the cost of 
living remains so high. The engineering employers are much 
more exacting in their demands than the shipbuiders, and 
are insisting on a reduction of 6s. and, in addition, the 12} per 
cent. bonus as well. The unions have conferred on this, and 
while they have not yet indicated the exact steps they propose 


to take, they have indicated to the employers that the reduc- 
ton will be resisted. The attitude of the engineering em. 
ployers 18 all the more unreasonable when we remember that 
the prospects of а revival in trade are distinctly more rosy 
than in the case of shipbuilding. We are among those who 
believe that trade is already on the turn, and that before the 
end of the year there will be a distinct revival something 
approaching a boom.” 

ihe E. I. C. Journal reports that a Central Strike Committee 
has been formed for Scotland, and this has resulted in а 
Breater co-ordination between the districts. It is also stated 
that the Е.Р.Е.А. has appealed to the E. T. U. for support at 
Aberdeen, where it anticipates having to withdraw its mew- 
bers to force the Corporation to pay the agreed rates w ite 
members. The E. T. U. has promised support. 

In the organisers’ reports, 1t 18 recorded that the Scottish 
members accepted the challenge of the Scottish Electrical Сор. 
tractors’ Association to fight against a reduction of 3d. per 
hour. The Glasgow Strike Committee had been successful in 
getting 40 employers to guarantee they would pay the dis- 
trict rate of 2s. 3d. per hour to all men in their employment. 

Blackburn branch of the Electrical Trades Union reports 
that trade 18 very moderate in the district, mainly owing to 
the lack of supply, which it is hoped will be augmented in 


September, when the new power station is erected. 


A new branch of the E.T.U. has been opened in Bristol, 

Trade in Cardiff and the surrounding district is said to be 
very slack. The Gorton secretary says they are faced with the 
worst spell of unemployment he has yet experienced. The 
branch members at Govan are not in the least pessimistic 
on account of the lack of work on the Clyde through depression 
in trade, strikes, &c.“ : 

The Mersey District Committee says it is heartbreaking to 
meet its members who are looking for a job. It is thought 
the shipping section will remain in its present bad state until 
the joiners’ strike is settled. ‘There are about 120 ships lying 
up. 
А committee of kinema and station engineers' branches has 
been established at Liverpool, and the question of non-unionist 
operators has been gone into. The non-unionist question at the 
Liverpool Corporation is said to be well m hand. The report 
continues: —'' The local N.F.E.A. have replied that the result 
of our joint meeting re regrading from Grade B to Grade А is 
that they cannot see their way clear to support the application 
in any way. I think the time has arrived for the E. T. U. to 
consider the question of withdrawing from the Whitley Coun- 
cil," states the committee's scribe. 


A District Industria! Conncii's Report.—The first annual 


report of the No. 5 (West Midlands Area) District Industrial 


Council for the Electricity Supply Industry shows that, apart 
from the settlement of wages questions, the Council bas in 
mind the other objects for which it was formed. ‘hese, while 
generally considered of secondary importance, will do quite as 
much to make tor harmonious and easy running. ‘This Council 
has nine representatives of municipal undertakings and three 
company representatives on the employers’ side, while on the 
other side eight different trade unions are represented by 
twelve members. The questions to be considered include: 
The feasibility of preparing а scheme for indentured appren- 
tices, and the desirability of setting up a contributory scheme 
for payment of sick benefits and superannuation allowances to 
men no longer capable of performing their duties ethciently. 
и accounts of the Council show а small balance on the right 
side. 


London's Electricity Supply.— We have received from 
Mr. Leshe Gordon, hon. secretary of the Conference of Local 
Authorities owning Electricity Undertakings in Greater 
London, a copy of a memorandum which he submitted to the 
Executive Committee of the Conference on May 10th. Its pur- 
pose is to review the principal provisions ot the Electricity 
(Supply) Bill which is now béfore the House of Commons, and 
to combat the suggestions which have been made regarding 
the alleged tendency of the Bill towards the nationalisation 
of the industry. Wath this object Mr. Gordon summarises the 
history of the subject as dealt with in the reports of the Recon- 
struction Committee, the Board of Trade Committee on Elec- 
tric Power Supply, and the Ministry of Transport Committee 
of Chairmen on Electric Power Supply, showing bow the re- 
commendations of these Committees have been embodied ш 
the Act of 1919 and the present Bill. Mr. Gordon points out 
that none of the schemes for the formation of a Joint Elec- 
tricity Authority for the London area, whether emanating 
from municipal sources or from the London companies, сап 
carried into effect without the necessary financial powers con- 
tained in the Dill. These schemes are based upon co-operation 
and unity of control, with the view of stopping the waste due 
to excessive capital expenditure on existing but unsuitable 
generating stations, and effecting a great saving in working 
costs. He further states that the risk of any charge falling 
upon the rates in any part of the area is a very remote соп- 
tingency. 

Mr. Hoover Resigns Engineering Presidency.—Stating 
that he cannot remain president of a society which seeks to influence 
legislation, even though he be in favour of such action. owing {0 
his appointment to an official Government position, Mr. Hoover 
has resigned the post of President of the Federated American 
Engineering Societies, 
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Trade Mark Applications.—Appended is a summary of 
the recent applications for British trade-marks in respect of 
goods and productions connected with the electrical trades and 
industries :— 

Vincent (lettering and design). No. 410,072. Class 13. 
Electric switches, switch fuses and electrical fuses.—F. W. 
Abbott, trading as the Vincent Switchgear Manufacturing Co., 
61, Vincent Parade, Balsall Heath, birmingham. November 
25th, 1920. 

Thermica. No. 412,710. Class 50. Electric insulating ma- 
terials made from mica.— Bertie G. Levis, trading as В. G. 
Levis, 1, Leadenhall Street, London, E. C. February 2nd, 
1931. 

Isolac. No. 412,869. Class 50. Electric insulating prepara- 
tions and materials.—Pinchin, Johnson & Co., Ltd., General 
Buildings, Aldwych, London, W.C. February 26th, 1921. 

Bellerite. No. 402,319. Class 40. An ebonite compound for 
heat-insulating purposes.—Barrett & Elers, Ltd., 127-9, Wallis 
Road, Hackney Wick, London, E. February 9th, 1921. 

А Chave (lettering with key design). No. 411,733. Class 8. 
Rubber-insulated electric cables.—Callender’s Cable and Con- 
struction Co., Ltd., Hamilton House, Victoria Embankment, 
London, E.C. January 20th, 1921. 

Celec. No. 412,717. Class 8. Resistances, charging boards, 
switchboards, &c.—Frederick C. Curtis, trading as the Curtis 
Manufacturing Co., Conduit Place, Paddington, London, W. 
February 21st, 1921. 

Maxiphone. No. 418,430. Class 8. Electrical instruments 
for magnifying sounds.—Herbert Powell Rees, 8, Grange Park, 
Ealing, W. March 15th, 1921. 


‘Austin Motor Co.— With reference to the affairs of 
this company (Erec. Rev., March 18th, p. 622) the financial 
Press states, on the authority of Sir Herbert Austin, that all 
the additional finance required to put the company on a 
sound financial basis has been definitely settled, subject to 
the approval of the créditors of the company. There will not 
be any public issue. 

The petition for the compulsory winding-up of the company 
has been adjourned. 


The Proposed Inquiry into Industrial Unrest. — 
With reference to this proposal, which we discussed in a 
leading article in our issue of April 20th, the Times quotes 
the following terms of a reply by the Premier to a question 
put in Parhament by Lord Robert Cecil:— 

The Government are considering whether some form of 
systematic inquiry into industrial unrest is desirable, but at 
the moment 1 cannot say more. It will be appreciated that 
the matter is not free from difficulty; we must, for instance, 
remember that at the present time, by means of conciliation 
boards, industrial councils, and other joint bodies, negotiations 
are going on between employers and employed in a large 
number of trades, and I am glad to say that in many instances 
recently these negotiations have resulted in mutual agreement. 

Two years ago the Government urged upon employers’ 
associations and trade unions the need for mutual discussion, 
without external interference, and I am glad to say that the 
views we then expressed have been accepted, as the joint 
negotiations now in progress show. I am sure my noble 
friend will agree that, in these circumstances, in coming to a 
decision on the matter he has raised we must consider care- 
fully whether a general inquiry might not retard rather than 
accelerate the progress of these negotiations.“ 


Electrical Trade in Italy. — The vista Tecnica 
d' Elett ricitdà gives the following details of the gradual expan- 
sion in the varied uses of electricity in Italy in 1920. it is 
based on the Customs reports of the Ministerio delle Finanze. 
which compares the imports of 1920 with those of 1913. 
Dynamos weighing over а ton weight were imported in 1920 
to a little over 10,300 tons, against 20,000 in 1913; the prin- 
cipal suppliers being the United States with 5,000 tons and 
England with 3,600 tons. Lighter dynamos were imported to 
10,500 cwt. against 15,000 in 1913, the United States being 
again the chief suppliers with 4,500 cwt. — Of transformers 
there were imports of a little above 1,000 cwt., contrasted with 
13,000 in 1913. Taken altogether, reduction was more marked 
in generator and network plant and less in accessory material, 
the aggregate imports being 27,500 cwt. in 1920 against 73,300 
cwt. in 1913—a fall of two-thirds. ` Does this contraction,“ 
asks the writer, answer to a reduction in consumption or to 
a growth in national output? Before the war we imported 
yearly about 40,000 cwt. of dynamo and transformer sheet 
iron—to be exact we imported 385,000 ewt. in 1913. Since then, 
in the six years 1914-19, the imports varied between the mini- 
mum of 33,000 ewt. (1915) and the maximum of 55.200 (1916), 
or an average of 45,000 cwt., and certainly by 1919 the stocks 
accumulated in the war period were exhausted. But in 1920 
imports sprang up to 59,000 cwt., or nearly half as much again 
a8 before the war. Hence it must be concluded that the out- 
put of electric machines. in Italy in 1920 approximated to 
225.000 cwt., equal to the full requirements of 1913. The 
home consumption did not increase to the extent which these 
data would lead one to suppose; but, as a fact, Italy in 1920 ex- 
ported over 15,000 ewt. of electric machines. а not inappre- 
ciable set-off for the 27,000 cwt. imports for the same period. 
These exports consisted primarilv of the lighter dynamos and 
transformers. Hence no appreciable increase of home con- 


sumption happened between 1913 and 1920, but our output 
sufficed to cover our requirements and, in some lines, to 
strengthen our efforts abroad. 


Passing to the examination of other lines, we find that the 
12,200 cwt. of apparatus, heavy and light, imported in 1913 
had sunk in 1920 to 3,000 cwt.; the ditference must 
undoubtedly have been covered by the national industry, since 
the consumption could not have varied greatly from that of 
1913. We may recall the case of arc lamps, whose fatal decline 
had already begun in 1918; the 500 cwt. of that year having 
shrunk to 37 cwt. in 1920. On the other hand, glow lamp im- 
ports markedly bettered before-the-war figures, being 
12,300,000 against 9,670,000 in 1913. In this field we have 
no privileged suppliers, the most important being Hol- 
land, Switzerland and Austria. Our own exports were in- 
significant. Electric furnace electrodes record a noteworthy 
advance, the 8,000 of 1913 having sprung to 50,000 in 1920, but 
it is to be observed that in 1919 they had risen to 150,000. 
Carbons for arc lamps and other small uses fell from 10,000 
cwt. to 1,200 cwt. Copper wire of over 4 mm. thickness, 
which in 1919 rose from about 8,700 cwt. to nearly 50,000 cwt., 
fell to about 6,000; while insulated wire dwindled from 3,600 
cwt. to 550, and cable from 8,350 to 63. Our exports of bare 
wire are practically nil, but those of insulated wire advanced 
from 10,000 to 21,600 cwt.; electric cable from 13,000 to 93,000 
cwt., and all the countries of the world strove to become our 
customers. In subsidiary products, imports of rubber and 
gutta-percha advanced from 34,000 cwt. to nearly 70,000, which 
figure, although the rubber industry shows undeniable pro- 
gress, is a fall from the 1919 total (190,000 cwt.). Exports of 
rubber goods, which recorded 30,000 cwt. in 1918, rose to 69,000 
cwt. in 1920." 


Engineering Wages.— According to the Daily Chronicle, 
a long conference took place at York on 12th inst. between the 
Engineering and National Employers’ Federation and representa- 
tives of the Amalgamated Engineering Union, the Engineering 
and Shipbuilding Federation, the National Union of General 
Workers, the Electrical Trades Union, and other organisations on 
the proposed reduction of wages in the engineering industry. 

The proposals have already been stated in the ELECTRICAL 
Review. Our contemporary reporta that the men's representa- 
tives declined to consider the employers’ proposals, on the ground 
that they were too drastic. They also asked that the matter 
should be submitted to arbitration under the Industrial Courts 
Act. This the employers refused, and after five hours’ discussion 
the conference broke up. 

It is understood that the men will bring the matter to the 
notice of the Ministry of Labour, with a request that the Govern- 
ment put into operation the powers of the Industrial Courts Act.” 


Manchester Chair of Commerce.—A new chair in the 
Faculty of Commerce, to be known as Commerce and Adminis- 
tration," has been instituted at the Manchester University, and 
Mr. G. W. Daniela has been appointed first professor.— Daily 
Dispatch. 


St. Dunstan’s.—A сору of the sixth annual report of 
the St. Dunstan's Blinded Soldiers’ and Sailors’ Hostel has been 
received from Sir Arthur Pearson, the chairman of the Blinded 
Soldiers’ and Sailors’ Care Committee. It tells a wonderful story, 
and contains a number of photographic views of the workshops 
where those who were blinded, in what we trust we shall never 
forget was the cause of righteousness, are engaged. "There are now 
1.772 names on the books of St. Dunstan's; 106 new-comers were 
admitted during 1920, and in the course of the year 305 blinded 
soldiers completed their training and were set up in ocoupations 
that they had mastered. As the report shows, therefore, more 
than 1,200 men are already established at work. 


Inquiry.—The makers of Parry (or Perry) electric 
punkahs are asked for. 


Fire.—Fire broke out, last week, at the premises of 
Messrs. Е. W. BIRKETT & Sons, LTD., electrical engineers, Cleck- 
heaton. The damage is estimated at £5,000. 


Sports.—The Sterling Club (Sterling Telephone and 
Electric Co., Ltd.) wound up & very suocessful season on Whit 
Monday by defeating Grest Eastern Railway (holders), who had 
four Essex County players in their team, by 5 goals to 2, in the 
final of the Ilford Hospital Senior Oharity Competition. Last 
season аз a junior team, Stecco won the above competition's 
Junior Cup. 16 is the first team to win both oompetitions in 
successive seasons. 


A New Motor Fuel.— An experimental consignment of the 
new patent alcohol fuel Natalite" will errive at the Port of 
London next week, from South Africa. Natalite has been manu- 
factured, and has been in general use, in South Africa for four 
years, and is now also being produoed in East Africa. India, and 
Australia, but this is the first consignment to reach this country, 
and is being imported under special permit given by the Excise and 
Customs authorities. The whole of it will be used exclusively for 
demonstration and experimental purposes. Tests are reported to 
have shown that Natalite will give as good mileage as petrol, and 


in many other respects is superior as a fuel for internal-combostion | 


engines. 
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„Algeria. —POwRR AT MiNE.—Considerable extensions are 
taking place in connection with the electrical equi»ment of the 
iron: оге mines of the Société des Mines de Fer de Rouina, in Algeria. 
A hydro-electric power station is being established about 61 miles 
away to utilise the water power of the river Cheliff. The plant 
will have a capacity of 1,200 h.p., and the power will be trans- 
mitted to the mines at a high voltage. The plant at the existing 
steam-operated generating station is being increased by the addi- 
tion of a 350-h.p. engine and dynamo, bringing the capacity of this 
plant up to 630 h.p. The company’s railway which carries the ore 
between the mines and the railway station at Rouina is aleo being 
electrified, while a number of electrically-operated exhaust pumps 
are also being installed. At the Breira Mines of the same company 
a generating plant of 200 h. p. capacity is being installed. | 


Australla.— VICTORIA. Some criticism has been offered 
on the 25,000-kW proposal, in which two seta would be in com- 
mission, with a third set as a standby. It is said that it is putting 
too many eggs in one basket." This criticism would have more 
weight if the Morwell scheme were entirely self-contained and 
independent. It will, however, Ъз closely linked up with Newport, 
and so, if there were a failure at Morwell, Newport could always 
come to the rescue, It should be remembered, too, that if 
25,000-kW seta are decided upon, this will be only the initial 
installation ; the complete scheme provides for an output of 
100,000 kW, provided either by four large sets and a standby, or by 
eight small seta and a standby. The small seta, with their 
auxiliaries, would cost more, and with them there would be a 
alight loss in economy. They would also be more liab'e to break- 
down, for they would be speeded up to 3,0200 r.p.m., whereas the 
large sets would be run only at half that speed. But whether large 
or small sets are decided upon will depend э good deal upon the 
tenders: The probability is, however, that the Electricity Com- 
missioners would prefer large seta, other things being equal. Then 
the Commissioners have made arrangements for putting down an 
experimental briquetting plant, which will briquette 70 tons а 
day. The cost of this will be about £30,000.—Reuter's Trade 
Service (Melbourne). 


— Aylesbary.—Loan.—The Town Council has applied for. 
а loan of £27,632 for additional plant at the electricity works. 


Ballgcastie (Co. Antrim).—LicoHTING AGREBMENT.— 
The Urban Council has given instructions for the completion of 
the agreement with a Belfast electricity supply company for the 
lighting of the town. 


-Bristol,—ExTENSIONS.—AL& a meeting of the Town 
Council held on May 10th, a report was submitted by the Elec- 
tricity Committee. This stated that it was necessary to erect а 
number of new sub-stations, and to alter some of the existing ones. 
Apart from this it was stated that large additions to the power 
station plant were required. The total estimated cost of these 
works is £200,062, and application is to be made to the Electricity 
Commissioners for powers to borrow this amount. 


Carmarthen. FARA Power PLANT.—The Carmarthen 


Committee appointed to inquire int) the best means of obtaining 


electricity for the Pibwrlwyd demonstration farm, has decided: 


that the installation of a small oil engine and generator, at з cost 
of 2500, will be more satisfactory than а supply from tbe town. 
It was thought that the students should have some knowledge of 


the working of small farm plants, and that the suggested 


procedure would provide additional education. 
Cheadie and Gatley.—The Urban District Council has 


applied to the Electricity Commissioners for authority to purchase in: 


bulk, geaerate and distribute electrical energy for public and 
private purposes in the urban district of Cheadle and Gatley. 


Continental.— FRANCE. — Application has been made by 
а syndicate for а State subvention in sid of an electrical distri- 
bution network to be set up in the Département de l'Ain, in an 


agricultural district comprising 19 communes in the Cantons of: 


Collonges, Ferney-Voltaire, and Gex. The cost of the work ia 
estimated at 2.500, 000 fr. Two networks are contemplated—high 
and low pressure the former being three-phase, 15,000 volts, 
and the latter three-phase 200/115 volta. The length of the 
first network will be 57 km., and of the eecond БО km, Four 


other syndicat es, representing 30 communes, are also interested in 


similar schemes in the same departement, and they are expected to 
eventually combine and join foroes. 

La Compagnie des Forges et Acieries Electriques Paul Girod, of 
Ugine, has applied for а concession to utilise the water power of 
the Doron de Beaufort Falls, near Chambery Savoy, for the genera- 
tion of electrical energy. Part of the power is required for the 
works of the company, which has, however, undertaken to supply 
the electricity necessary to meet the public requirements of the 
Department. 


BELGIUM.—The Société Intercommunale Belge d'Electricité ie 
steadily extending ita programme. During the past year it took 
over the working of the generating stations at Roux, Paturages, 
and Malines, while it also repurchased the plant at Sweveghem. 
In order to meet the increasing demand for electricity, particularly 


for power purposes, not only is the plant at these stations being 
enlarged, but new generating stations are being established at 
Alost ani Monceau-sur-Sabre. New interconnection lines are also 
being established between the Monoeau power plant and Chose at 
Roux and Paturages. | | | | 


‚. ITALY.—AÀ big scheme for the supply of. Trieste with electrical 
energy and drinking water has been drawn up by the Unione 
Esercizi Elettrici, of Milan. The scheme prop dees to extract water 
from the Upper Reka, and a 43,000,000 cb. m. storage reservoir fed 
by the Padez and Suhorka Falls. The water will be taken vic a 
tunnel and cast-iron pipes to a station of a capacity of 1,700 e. h. p., 
equal to 10,000,000 kWh yearly ; 50,000 ob. m. of tbe water taken 
from the Padez Fall daily will be filtered and sterilised. The cost 
of this part of the scheme is set at 50,000,000 lire. The cost of the 
electrical portion of the scheme is reckoned at 88,000,000 lire. 


Searn.—A recent company formation in Barcelona illustrates a 
growing tendency in Spain to the formation of co-operative elec- 
tricity supply undertakings. The Sociedad. Anonima Co-operativs 
La Fluido Electrico has been formed by the Asociacion de Oon- 
sumidores de Fuerza Motriz de Oataluna, with a capital of 
25,300,000 pesetas, the whole of which has been sübscribed by 
its founders, who themselves will be the chief consumers of the 
energy produced.’ This is estimated at 25,000 h. p. at the least, but 
will probably be raised to 75,000 h.p. by the absorption of the 
Sociedad Hidroelectrioo del Cadi, a company formed а year ago 
with a capital of 7,500,000 pesetas, whose -asseta inolude seven 
waterfalls on the slopes of the Sierra del Cadi (Provinee of Lerida), 
and the rivers La Vausa, Cardoner, and Segre, whose aggregate 
output is estimated at about 140,000 h. p. The Co-operativa also 
owns falls on the River Esera, and has taken over the shares of the 
Sociedad Espanola de Construcciones Electricas (formed in 1912 
пе of 12,500,900 pesetas), with ite worke and trained 


Derby.—F:RE at Power Sration.—A fire in the base- 
ment of the power station, on May 13th, did considerable damage, 
and also seriously interfered with the whole supply of power, the 
tramcars being stopped for several hours, The fire sterted, it is 
believed, through the fusing of & cable, and the Derby Fire Brigade 
was promptly summoned, With water from two standpipes they 
confined the fire to the basement, and soon extinguished the flames. 
James Morell (59), a cleaner, was badly burned about the hands, 
arms, and face, and had to be taken to the infirmar 7x. 


Glasgew.— IsPxction oF Housine SOHEME.— The Cor- 
poration electrical engineer has called the attention of the Corpors- 
tion Housing Committee to the working-class garden village at 
Billingham, near Stockton-on-Tees, where, apart from the domestic 
hot water supply, which is afforded by a boiler behind the coal fire 
in the living room. all heating, cooking, and lighting are done by 
electricity, and the Committee has agreed to send a deputation to 
inspect them. | a „ жыз Лы шк: 


Grange,—Counom’s Parotest.—The Urban. District 
Council has in formed Messrs. Т. Wilkinson (Arnside), Led., who ly 
electricity to the town, that unless a ciroular issued with т to 
the minimum charge for energy is withdrawn, the Council will give 
notice to terminate the agreement with the firm. 


^ 


Harrofate,.—LoAN SANOTIONED.—It was reported at 4 
Town Council meeting, on May 9th, that the Electricity Commis- 
sionera had sanctioned the borrowing of £46,000 for electricity 
purposes. B ы 


Hall.—AREA or SuPPLYy.—The Corporation is applying 
to the Electricity Commissioners for powers to extend tbe area of 
supply of electricity in the Western area of the rural district of 
Sculcoates, and to alter the maximum price and the method of 
charging. | 

Iadla.— G RRSO PX ELECTRICITY SCHEME.—The chief 
engineer of the Government of Mysore has submitted his report on 
the scheme for harnessing Gersoppa Falls with the object of pro- 
ducing electric power. The total cost of the scheme is eati 
at about Rs. 4} crores.— Геиѓег'г Trade Service (Bombay). 


CALCUTTA.—À Special Committee of the Municipal Council states 
that it is unanimously of opinion that if any concession isto begranted 
to the Calcutta Electric Supply Corporation, Ltd., it should only be 
оп the basis of a corresponding concession to consumers in 
matter of rates. It suggests, therefore, that in the matter of the 
extension of the period of option for the purchase of the undertaking, 
in the manner suggested by the company, the question of reduetion 
of rates (whenever practicable) in the interests of the pablic, 
should be safeguarded by the Government, 


Jedburgh.—PRic& INcREASE. —An order has been issued 
authorising the Electric Supply Corporation to increase the charge 
for electricity from 10d. to Is. per unit as from January let last, 
and to impose minimum charges of 15s, up to 15 units for each 
winter quarter, and 10s. up to 10 units for each summer 
quarter. The company had asked for power to charge up to Is. 2d. 
per unit. 


Lyme Regis, — PuROHASE or Unsparrakine.— The 
Town Council has decided to seal the contract for the purchase of 


the undertaking of the E.L. & P. Co., Ltd., Oo'ober Ий being the 


date for the completion of the purchase, 
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Lynn.—Naw PLANT.—Àt a recent meeting of the Town 
Oounoil, the eleotrical engineer reported that the new turbo- 
generator set and rotary converter had been completed. The Elec- 
tricity Committee arranged a visit of inspection. 


- Matlock. — Paoposep  HypRo-ELxcrRIO  SCHEMR.— 
Another small scheme for the utilisation of water power for 
generating electricity has been put. before the Urban District 
Council by-a Mr. Pearson. He suggests the construction of works 
oa the Derwent, near the new Suspension Bridge. 


Mexico.—Pov£R  CoMPANY'8 EXTENSIONS.—A cable 
from a special correspondent of the Agence Economique states 
that the Mexican Light and Power Со. is gaing to install a 
turbine of 6,000 h.p. and a new power set of 20,000h.p. The 
eompany has just secured the fuads necessary for the utilisation of 
a 60,000-h.p. waterfall The work will occupy two years. The 
company suffers much from the drought, and is now obliged to 
make ue of petrol engines. Financial Times, 


. Nuneaton.—STBREET LraurING.—On May 6th, Major 
Stewart, O;B.E., R. E., of the Ministry of Transport, held an inquiry 
into the circumstances attending the Borough Council's application 
for sanction to borrow & 1,050 for the purpose of street lighting. The 
electrical engineer, in reply to the Inspector, said that this require- 
ment was not foreseen when the previous amount for the same 
purpose was applied for. They had spent nearly £2,500 already 
this year out of revenue, and it was impossible to meet any more 
charges in that way. 


- Redditch.—F NANOIAL POSITION or UNDERTAKING.—À(0 
a recent meeting of the Urban Council, it was reported that the 
electricity undertaking had incurred a heavy loss, the liabilities 
totalling £17,651. The only remedies were said to be increased 
charges or the levying of a general district rate of 2s. 6d. in the £. 
The latter course is being adopted subject to the approval of the 
Finance Committee. | 


Scunthorpe and Frodingham.— BULK SuPPLY.— The 
Urban District Council is applying to the Electricity Commis- 
sionera for authority to purchase electricity in bulk from Messrs. 
John Lysaght, Ltd., or any other company, and to supply the same 
for public and private purposes within the urban d'strict of Scun- 
thorpe and Frodingham. 


_ Stafford. —Yeak’s WonkKiNG.— The accounts of the 
electricity department for the year ended March 31st last, show an 
inc me of £20,817 (an increase of £4,007), and expenditure of £15,984 
(an increase of £3,992) leaving a trading balance of £4,833— 
an increase of £15, Deducting loan: charges, income-tax, and a 
deficit brought forward, there was a surplus of £501. The Mayor 
(chairman of the Electricity Committee) said they had made a 
profit of £500, but this had been done by taking money from the 
depreciation account to wipe out some of the deficits. Alderman 
Bostock said there had been a serious falling-off in the sales, and 
this seemed likely to continue unless trade took an unexpected 
turn. They were at a critical point with regard to the under- 
taking, and it was of the first importanoe to secure an increased 
number of consumers. To do this there would have to be a con- 
siderable outlay on new mains, which would not be immediately 
remunerative. | | 


Sunderland.—PRicE IxcREASE.—The Town Council has 
adopted a revised tariff for supplies from the low-preasure network, 
to take effect from the June meter readings. The general effect of 
the new tariff is to raise prices by about 10 per cent. It was 
argued that the small consumers were being penalised by this 
increase in order that the large users could continue to receive 
supplies of power at a low cost, but the chairman of the Elec- 
tricity Committee replied that the new charges were justified, and 


were the lowest they could impose to ensure the prosperity of the 


undertaking. | 


Surbiton.—Rerort Uron Meters.—Complaints having 
been received from consumers that the amount of power registered 
by their meters seemed to be exceasive, Mr. A. H. Preece, of 
Messrs. Preece, Cardew, & Rider, was asked to report on the 
matter. He considers the meters, all of which are of reliable 
make, are accurate, but that any tendency towards incorrectness is 
in favour of the consumer. The methods adopted by the supply 
company for testing the meters are stated to be excellent. The 
report was considered satisfactory, and was adopted. 


. Taunton, —PuBLIC Ілонтіма. —Тһе borough electrical 
engineer informs us that the whole of the public lighting standards 
in the main streets have been fitted with 20)-W gasfilled lamps in 
Holophane Refractor” fittings. The illumination is quite equal 
to the old seven-ampere open type d.o, arc lamps. 

Liquip FuEL.—The boilers are being fittei to burn liquid fuel 
in place of coal. It is expected to effect a saving in the fuel bill 
as well as to make the undertaking independent of coal supplies, 

EXTENSION.—The Council is applying for an order authorising a 
aupply to certain farms and residences in the Norton Fitzwarren 


and Bishops Lydeard districts through 2,200-V single-phase over- ` 


head mains, 


Tregaron (Cardiganshire) —PseoroseD WATERR-POW RR 
SOHEME.—A committee has been formed with the object of estab- 
lishing electricity works in the town, It is proposed to utilise 
water as the motive power. 


ғ 
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. Worthing.—New | Puant.—The Electricity Committee 
reporte that it will b» necessary to install a 850- W generating 
865 to meet the probable requirements ef the undertaking by the 
winter of 1922, and the electrical engineer has been instructed" te. 
prepare apeoifications and plans with a view to tenders being invited 
in the early autumn. * Ww de * A т NL. 
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TRAMWAY AND RAILWAY. NOTES, 


Australla.—ELxOrRT ICA TON OF MELBOURNE RAILWAYN, 
—The latest railway figures published show that the partial elec- 
trification of the Melbourne suburban railways has proved a great 
financial success, the saving effected thereby amounting already to 
£191,000 per annum.— Reuter's Trade Service (Melbourne). j' ^ 


Bootle, — TAE — RgNEWALS,-— A resolution of the 
Electric Power and Lighting Oommittee deciding that the wofk of 
relaying the troughing for tramway purposes throughout Strand 
Road should be proceeded with at an estimated cost of £1,040, and 
that the expenditure be defrayed out of the electricity reserve 
fund account, has been approved by the Town Council, 


Continental. — Seram. — The Railway Bill, recently 
brought before the Legislative Chamber by the Minister of ‘Public 
Works, ge aks to nationalise the railways when this is considered 
expedient. In the meantime-a olose arrangement isto be made 
between the railway companies and the Government. If.neoessary, 
rates are to be brought down to below working costs and the 
deficit will be made up by the State. Sanction is sought to 
construct new lines, and for the subsequent electrification of the 
. Exeter.—OFFER or PURCHASE.—At a meeting of the 
City Council on May 10th, it was reported that the National 
Electrie Construction Co. recently had inquired whether&he Couneil 
was disposed to sell or lease the tramway undertakinz, and the 
Tramways Committee recommended a reply in the negative. 

А £4,0)0 loss on the tramways had been included in the esti» 
mates, and at previous meetings the question of sale had been 
mooted. There was a disposition to criticise the committee fer 
not putting fuller particulars of the offer before the Council. Mr. 
M. J. McGahey thought the majority of the Council might be 
against selling or leasing, but some were ia favour of it, Мр. 
Towill, chairman of the committee, said the eommittee weg 
unanimous in its recommendation. It was deoided to report farther 
at the next meeting. 5 | aet Ж А 

ELECTRIC VEHICLES.—Reference was made in the-accounte to 
£500 expenditure in connection with eleotrio vehicles. Mr. J. & 
Steele-Perkins thought there should be a faller report. The 
Council had been promised a large reduction in men and horses 
through the introduction of the vehicles. He supposed the com- 
mittee concerned had spent between £7,000 and £8,000 in conr 
nection with these vehicles. The surveyor said he had promised a 
report after the vehicles had been in use for three months. 


Stockton-on-Tees. — LOAN SANCTIONED.—The town cler® 
reported ata recent meeting of the Town Connoil that the borrow; 
ing of £155,201, repayable in 30 years, in respect of the purchase 
of the tramways had been sanotioned. Rs ca, 2 


South Africa, — RAILWAY ELvCTRIFICATION. — In the 
Union Senate, on April 6th, Mr. Ehrlich asked the Minister of 
Railways and Harbours :—(a) Is the Minister aware that tha High 
Commissioner's office in London, on behalf of the Railway Depart? 
ment, has called for tenders for various supplies required for the 
electrification of the line from Cape Town to Simon’s Town and 
from Durban to Maritzburg, and the time for tendering exptrds 
on May 2nd next? ; (5) does the Minister, at this inopportune time 
intend to accept a tender, or will he agree to suspend these works 
and divert the money required, and estimated at nearly: f 
millions sterling, to the building of new lines instead, and ‘thus 
provide nearly 1,000 miles of additional new railway lines for the 
opening up of the country not yet served by railways, and providb 
work for many unemployed ? Bid ru LES UR 

The reply was: (a) Yes; (5) the estimated cost of the electrif- 
cation scheme as sanctioned is £4,385,400. Electric traction 15 
being introduced in South Africa for the same reason that it is 
being introduced in other parts of the world—namely, to effect 
economy in working, and help to oounteract the large aud 
universal increase in operating costs. Traffic has fallen off some: 
what on certain lines, and the outlook at the moment is ‘not 
ao reassuring as when the electrification scheme was sanctioned; 
but, while reasonable prudence must be observed in capital expendi- 
ture, it would be unwise to provide for the future on the basis of 
present-day trade and treftic conditions or the present-day’ outléok, 
which are abnormal and transitory. The desirability of con- 
atructing additional developing railways for the opening up of the 
country districts is appreciated, and is likely to be hastened 
rather than retarded, by the introduction of modern and 
economical methods of working. To build a large mileage ‘of 
branch lines at the expense of modern methods would only mean 
increasing the loas on working without introducing any counters 
balancing economies in the operation of existing lines.— Suth 
Africa. - | ers PA B 

While the Government is proceeding with the electrification of 
the Natal line, owing to the financial position it is postponing 
temporarily the electrification of the Capetown-Simonstown line.c7 
Reuter's Trade Service (Capetown). 
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Sonthend.—Ram.ess Cars.—A deputation appointed 
by the Southend Corporation to inspect the railless system 
at Rotherham, Bradford, and York recommends the adoption 
of the system in Southend, stating that the cost of power 
for driving a rail less trolley car is 1 17d. per mile, as oom- 
pared with Ба. per mile for а pet-ol bus. In its report to the 
Corporation the deputation says that the systems in Rotherham 
and Bradford were amongst the first to be operated in this country. 
The York syetem was started last December. Rotherham and 
Bradford having old systems and rolling stock of the earliest 
type, with complicated propelling machinery, the cost of upkeep 
is heavy, and in both these towns it is proposed to scrap the 
existing rolling stuck, and to build entirely new and up-to-date 
vehicles. Last year there were losses of £1,660 at Rotherham and 


£10,000 at Bradford, but the engineers there are of opinion that 


when modern cars are secured the undertakings will be able to 
operate at a profit. At Bradford the deputation saw the experi- 
mental double-deck vehicle, which seats 57, and reports that it ran 
smoothly and satisfactorily. Dietrints served in Rotherham and 
Bradford would not have justified the heavy expense of ordinary 
tramways. In York the raillese service is through narrow streets, 
which forbade the installation of tramways.— Electrie Railway 
and Tramway Jouraal, | 


TELEGRAPH AND TELEPHONE NOTES. 


A Magnetic Storm.— The electrical storm which had 
been growing since May 13th became ao violent on the 15th inst. 
that it caused widespread interruption of telegraphic communi- 
cation. Опе of the first warnings of the magnetic disturbance 
came last week when wireless telegraph operators on the airways " 
between London and the Continent reported frequent interruptions 
in the continuity of their messages. Another symptom was seen 
on the night of the 18th, when Aurora Boreales were observed 
about 11 p.m, from the aerodrome at Croydon, Surrey, in the form 
of a band of light acroes the sky, which appeared to alternately 
contract and expand. The severity of the storm put out of order 
for a time the telegraph and telephone services in Sweden, and it 
was impossible to communicate between Stockholm and Gothen- 
burg from 10 p.m. on the 13th until 8.30 a.m. on the 14th. A fire 
was started st the Karlstad (Sweden) telephone exchange, which 
was destroyed, and electrical flashes were observed at other tele- 
graph and telephone offices. “А very nice sunspot has appeared,” 
Sir Frank Dyson. the Astronomer Royal, reported on the 15th, 
" and although I do not know that sunspots cause magnetic storms, 
they often oome together. The sunspot will go round with the 
sun in 25 days, but the magnetic storm will not last as long as 
that.“ A New York message says that Aurora Borealis, on the 
14th, caused one of the most severe electrical disturbances there 
for 30 years. Nearly every telegraph wire in the United States 
outside New York was out of order. The Naval Observatory at 
Washington considers the phenomenon due to a sunspot, which 
was estimated to be 91,000 miles long and 21,000 miles wide, 
and which was observed and photographed on the 10th and 11th. 

The Daily Chronicle states :—'' А group of sunspots, of quite 
exceptional size, i8 at present visible on the sun, one of the 
individual spots being large enough to be seen with the naked eye. 
The group stretches from near the oentre of the aun almost half- 
way to the western limb, and extends for at least 150,000 miles in 
length. The total area occupied by the group is probably not less 
than 2,000 million sq. miles, and the largest spot which is nearest 
the sun's limb. exceeds 700,000,000 sq. miles in area.” 

On Sunday last the storm abated, but there was a fresh increase 
in intensity about 3 am. on Monday morning, and by noon the 
disturbance was believed to be over. Meanwhile, although British 
postal authorities suffered but little from the disturbance, which 
happened during a quiet period of telegraphic and telephonic trans- 
mission, cable companies and wireless operators found repeate1 
breaks in messages both from America and Canada, and from 
practically every part of the world. At the offices of the Western 
Union Co. the effect of the storm was very pronounced. 

An Aurora Australis was distinctly seen in Australis and New 
Zealand on Sunday night. Telegraph circuits throughout Austra- 
lasia were affected. 

Mr. Carlton, President of the Western Union Telegraph Co., 
announces that the damage done by the storm on Saturday evening 
may necessitate the lifting of some of the trans-Atlantic cables 
for repairs, He saya the oceanic currents accompanying the 
phenomenon found out the weak spots in the insulation and 
aggravated them, thus interrupting the service.— /teuter's Trade 
Sor vice (New York). 


Peru.—CoNcESSION TO Marcosi Co.—The Peruvian 
concession to Marconi's Wireless Telegraph Co., of London, to 
operate the Peruvian wireless postal and telegraphic services for a 
period of 25 years, has been made the subject of representations by 
the United States Government. The communication to the 
Peruvian Government has not been published. and officials of the 
State Department decline to discuss it, but it is learned that it 
ie not in the form of а protest.— Reuters Trade Service 
(Washington). 

River Plate.—CanLe RENEWALS.—The directors of the 
" Compsnia Telegrifico-Telefonica del Plata," in their report for 
the year ended December 31st, 1920, state that their lines continue 
to receive preference for communications between Buenos Aires and 


Monte Video. Working results amounted to $504.715.49 min. sa - 


against $379.114.69 m/n. in the previous year, but expenses of 
administration rose from $266.447.61 m/n. to $332.45246 шп, 
Some extraordinary expenditure was incurred on repairs, primarily 
for mending cables which had been cut in several places, due to the 
resumption of sailings by large trans-Atlantic liners. It was also 
found that the old cables were in such ‘a bad state, owing to their 
lengthy use, that they might easily have endangered the security of 
service, and the Board arranged immediately to replace them. Two 
new single-conductor cables arrived at the end of the year, the 
laying of which was expected to be completed during March. The 
cost of these cables and of laying them amounted to $160.000 mja., 
and as the company had only recently terminated the construction 
of the two new conductors mentioned in the preceding report, it 
was necessarily obliged to have recourse to oredit. The Board was 
unable to recommend the distribution of a dividend, and 
Placed towards the amortisation of the cables the surplus of 
$126.136.70 mia. Review of the Hiver Plate, 


South  America.—lIMPRovgD CABLE FaciLITIES.—Mr 
Carlton, president of the Western Union Cable Co., stated before 
the Commeroe Committee of the House of Representatives that his 
company expects to double its cable facilities to the South 
American east coast, and also to lay a oable on the west coast of 
that continent.— Reuters Trade Service (Washington). 


The Telephone Service.— The Postmaster-General in 
reply to a question in the House of Commons, said that the 
number of subscribers who had given up the telephone owing to 
the increased charges was rather less than 3 per cent. of the 
number of those who had so far signed the new agreement, and 
if that proportion was maintained throughout, the gain from the 
ravieed tariff would not be seriously affected. 


U.S.A.— WIRELESS PHENOMENA.—A co-operative study 
is being carried on by the American Radio Relay League and the 
Bareau of Standards, testa having been conducted during June and 
October, 1920, and January, 1921. A further series of tests was to 
be carried out in April, in which from five to ten stations were to 
transmit signals in succession, these signals being received simul- 
taneously at about 100 receiving stations, whose operators were 
provided with forms for recording the variation in the intensity of 
the signale as received. A paper presented before the Philo. 
sophical Society at Washington on January 29th described the 
results of the testa so far conducted and proposed an explanation 
of the phenomena which associates the long-distance transmission 
accomplished at night with the boundary of the highly conducting 
outer portion of the atmosphere, whioh is also the origin of 
auroral disturbances. Fluctuations ia intensity are probably 
caused by irregular absorption of the waves by masses of slightly 
ionised air through which the waves travel in their course. The 
fading phenomena are closely associated with the strays or atmos- 
pheric disturbances which affect all radio communication.— 
T. $ Т. Аде. 


Wireless Telephony.— On May 11th two representatives 
of The Times, one at Zandvoort, in Holland, and the other at 
Southwold, on the East Coast between Lowestoft aud Harwich, 
held & conversation lasting 50 minutes without an interruption by 
wireless telephone across 125 miles of the North Sea. The expen- 
ment, which was completely successful, was arranged by the 
Marconi Co., which has been granted a licence by the British and 
Dutch Governments to test its newest apparatus. The station in 
Holland is only а temporary one, but that at the English end is 
fully equipped; the familiar telephone receiver and transmitter 
were used in conjunction with valve amplifiers, and it is stated 
that a new screening device was employed which warded off alien 
disturbances of natural origin, aud (at least, to a greater extent than 
has hitherto been achieved) even those caused by other wireless 
waves, Hitherto, when speaking with the aid of wireless, 
it has been necessary for the first speaker to finish what he had 
to say, and then switch over from the transmitting to the receiving 
circuit before being able to listen to incoming speech. This process, 
however, has not only been done away with, but apparatus is 
practically parfected. so that instead of there being the necessity 
of keeping & watch on the instrument for calls, it will be 
possible to ring up & wireless telephone station in just the same 
way as one rings up on the ordinary line instrument. 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph indicates 
the issue of the ELECTRICAL REVIEW in which the “ Official 
Notice" appeared.) 


OPEN. 


Australia, — MELBOURNE. — June 15th. Victorian 
Government Railways. 50 oil-immersed single-phase track and 
signal transformers for power signalling (Contract No. 33,901). 

June 22nd. One eleotrio lifting magnet (capacity J ton), one 
440-V motor generator.* 

June 29th. Supply of 1-ton platform type industrial storage 
battery trucks, also battery-charging equipment.“ 

August 10th. 250 core-type impedance bonds for power 
signalling, with & capacity of 1,000 amperes per rail; also 50 
miles of solid insulated copper wire, No. 14 Brown & Sharpe 
gauge, and 50 miles of solid insulated copper wire, 16 standard 
gauge. 
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August 17th. 3,000 sets of renewals for caustic soda primary 


cells. 
August 80th. Board of Works. Four electrical centrifugal 
pumps, each with a capacity of twelve million gallons daily. 


Aldershot.—May 24th. Urban District Council Elec- 


tricity Department. Three miles of 6,000-volt, 3-phase cable. 
(May 13th.) 


Belglum.—ANTwERP. May 27th. Municipal authori- 
ties. Paper-ingulated telegraph cables required in connection with 
the fire brigade service. Particulars, 1 frano, from the Service 
Electrique, Hotel de Ville, Antwerp.“ 

June 7th. Municipal authorities. Construction of a transformer 
post at the canal dock. Particulars for one franc from the Service 
Electrique, Hotel de Ville, Antwerp. 

June 30th, Municipal authorities of Lokeren. For an under- 
ground system of electricity supply mains. Particulars (15 francs) 
from the Directeur des Services du Gaz et de l'Electricité de la 
Ville de Lokeren. Tenders to the College des Bourgmestres et 
Echevins, Hotel de Ville, Lokeren, by registered post. 


Brighton.—June 7th. Electricity Department. Oil 
fuel plant. (See this issue.) 


Canada. — EDMONTON. — Provincial Government of 
Alberta. Construction of 2,000 miles of pole lines for telephones 
and stringing 4,000 miles copper wire.—Jteuter's Trade Service. 


Doncaster.—May 28rd. Tramways Department. Doubling 
of Balby route, from Cleveland Street to Balby Bridge. Mr. F. O. 
Kirby, borough engineer, 2, Priory Place, Doncaster. 


Dundee. Corporation. Electric lighting fittings for new 
City Hall and for the supply of a kinematograph and appliances. 
Mr. Jas. Thompson, city architect. 

June 6th. Electricity Department. One coupled motor-genera- 
tor, consisting of two interpole machines; motor, 400 V, d.c. ; 
generator, 75 V, 130 amp. ; also regulator, 60 to 70 V. (See this 
issue.) 

Fiji—Suva.—June 30th. Municipal Council. One 
200-kW, 480/520-V, 3-wire, d.c. generator, directly coupled to a 
300-h.p. vertical Diesel oil engine, with accessories and generator 
panel. Specifications (2 18.) from the Town Clerk, Suva, Fiji, 
clo Box 2,557, G.P.O., Sydney. 


France.—French Post and Telegraph authorities, Paris. 
A 60-element battery of accumulators of 1,500 amp.-hour capacity 
for the wireless telegraph station at Ouessant (Finisterre). 


Glasgow.—May 31st. Electricity Department. Cables 
(including small ir. cables and flexibles) and meters for twelve 
months. (May 13th.) 


Gravesend. — May 24th. Town Council. Electrical 
wiring of houses, King’s Farm Estate. Borough Engineer. 


Huddersfield.— May 28th. Electric light installation in 
United Methodist Church and School, Outlane. Мт. F. Roberta, 
Maplin Lea, Lindley Moor, Outlane. 


London.— SHoREDITCH.—June 7th. Electricity Depart- 
ment. Oonstructional steel and ironwork building, 20-ton weigh- 
bridge, h.p. steam pipes, valves, &o., for Whiston Street generating 
station. (May 13th.) 


Mexborongh. — May 21st. Urban District Council. 
Electricity Department. One 750-kW rotary converter with 
transformer. (May 6th.) 


New Zealand.—June 28th. Public Works Department. 
Ten s.p. oil-filled transformers for the conversion of three-phase 
current at 50 oycles, the voltage ratio being 50,000/11,000, for 
Waikato power scheme.* 

June 28th. Supply and delivery at Lyttelton of two 50-kVA, 
two 100-kVA and two 200-kVA condensers in connection with the 
Lake Coleridge electric power supply (Section 116)." 

WELLINGTON.—June l4th. Post and Telegraph Department. 
7,460 lamps, various voltages." 

August 9th. Public Works Department. Suspension-type porce- 
lain insulators for the Waikato power scheme.* 


Oldham, — Electric lighting of 50 houses at Hollin's 
housing site. Particulars from Borough Surveyor's Office. 


South Africa.— July 5th. Electrification of Capetown- 
Simonstown and Durban-Maritzburg lines. 


Wimbledon.— May 25th. Electricity Committee. Н.р. . 


sub-station switchgear. (May 13th.) 


A сору of the specification, &c., can be consulted at the Depart- 
ment of Overseas Trade, 35, Old Queen Street, S. W. I. 


CLOSED. 


Australia.—A Reuter dispatch from Melbourne states 
that the Victorian Electricity Commission has accepted a single 
American tender of £379,000 for switchgear and transformers. It 
16 stated that this figure represents a saving of £200,000 on a com- 
bination of sectional tenders by various British firms, and that no 
British firm put in a tender for the material in one lot. 


Barnsley.— Town Council :— 
H. and l. p. cables, £5,821.— Western Electric Co. 


Erith,— Urban District Council: 


Cables, &c., for the bulk supply from Woolwich.—Callender's, Ltd. 


France.— La Société des Constructions Electriques de 
France, of Paris, has secured the contract for the electrio loco- 
motives and the equipment of the hydro-electrio power generating 
stations required in connection with the electrification of the 
steam railways of the Compagnie des Chemins de Fer du Midi. 


Glasgow.—Corporation. Electricity Department. Ac- 
cepted :— | 
Cast-iron boxes, section pillars, &c.—J. Allan, Sen., & Sons; James 
Carmichael & Co., Ltd.; Carron Co.; Falkirk Iron Co., Ltd.; Lion 
Foundry Co.; McDowall, Steven & Co. 
Malleable iron tube and fittings, —Boottish Tube Co., Ltd. 


Londos.—Sr. MARYLEBONE. — Electric Supply Com- 
mittee :— 


Constructional work in connection with the new boiler-house and pump- 
room extension, £23,495,—A. E. Symes (recommended). 


Worksop (Notts.).—The Urban Council has accepted the 
following tenders in connection with the supply of electricity from 
the Manton Colliery :— | 


Switchgear, £3,764; transformers, £2,828; and rotary converter, £4,881.— 
Metropolitan-Vickers Electrical Co., Ltd. 


The total cost of the scheme will be £23,166. 


FORTHCOMING EVENTS. 
—Friday, May 20th. A 


institution of En i 
“ Liquid 


estminster, S.W. At 8 p.m.  Lecturette o 
A. Arnold. 

Friday, May 97th. At Caxton Hall, Westminster, S.W. At 8 p.m. 
“ Notes on Electrieal Transformer Breakdowns,” by Mr. B. A. Stigant. 


Royal Photographic Society (Scientific and Technical Group).— Tuesday. 
May 2ith. At Зо, Russell Square, W.C.]. At 7 p.m. Discussion, opened 
by A J. С. Elvy, A. M. I. H. B., on "Illumination Problems in Kinemato- 
graphy.” 

institution of Electrical Engineers.—Thursday, May 26th. At the Instito- 
tion, Savoy Place, Victoria Embankment. At6p.m. Lecture on A Physical 
Phenomenon and its Application to Telegraphy, Telephony, &0.,“ by 
Messrs. A. Johnsen and К. Ranbek. 

Wireless Section Meeting.—Wednesday, May 25th. At the Institu, 
tion of Mechanical Hngineers, Storey's Gate, S. W. At 5.30 p.m. Discussion 
оп “ оное Wireless Transmission." To be opened by Мг. С. Е. 
Elwell. 


Institution of Mechanical Engineers.—Friday, May 27th. At the Institu- 
tion, Btorey's Gate, Westminster, S. W. At6p.m. Special meeting. 


1 Society of London.—Friday, May 27th. At the Imperial College 
of Science, South Kensington, S. W. At5p.m. Ordinary meeting. 


t Caxton Hall, 
Fuels," by Mr. 


Elght- Hour Day Bill Passed in Belginm.— The Senate, 
on May 13th, passed the Bill providing for the establishment of an 
eight-hour day and a 48-hour week. An amendment was made in 
the Bill as originally presented whereby the King was empowered to 
suspend the application of the limitations provided in the Bill in 
the event of war. or of any other emergency constituting a danger 
to national security, and when advised by the Supreme Councils of 
Labour and of Industry and Commerce that such a suspension was 
required as а matter of national necessity, in order to ensure by 
the development of the export trade the means of exchange 
indispensable for the importation of foodstuffs.— Reuter's Trade 
Service (Brussels). 


Reproduction of Speech by Galena and Undamped 
Waves.—As far back as 1913 Brazier and Dongier showed that the 
passage of a sufficiently strong alternating current across the 
surface of contact of a metal point with a crystal of galena caused 
a sonorous effect. Mr. P. Collet (Comptes Rendus, June 7th, 1920), 
in continuing these experiments used a primary circuit in which 
undamped waves were set up, and a secondary circuit, entirely 
separate from the primary, and tuned to it by means of a variable 
condenser. From the terminals of this run off two line wires 
several metres long, at the end of one of which is a oryatal of 
sensitive galena, while a platinum point is at the extremity of the 
other touching the galena, thus forming a circuit shunting the 
condenser. The point is fixed to the centre of a phonograph disk 
mounted on the horn of the instrument, and if the secondary 
sirouit be turned to the primary, and the latter be periodically 
interrupted by a tuning fork, then the phonograph will emit a note 
of the same pitch as the fork. When а carbon microphone was 
joined in the secondary circuit, the sounds of a voice speaking in 
front of it were reproduced in ап adjacent room with grest 
intensity and with remarkable fidelity in quality; the singing 
voice was likewise admirably rendered in all detail. There is no 
advantage gained by using loud voices or intense currents, The 
phenomenon is attributed to thermal effects, being kindred to the 
Trevelyan rocker made well known in America by Prof. Tyndall 
half a century ago. VJourxal of the Franklin Institute, 
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OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Strand Electric and Engineering Co., Ltd.—Particulars of 
42.000 debentures authorised March IIth, 1:721, present issue £1,200, charged 
on company’s property, present and future, including uncalled capital. 


Woking Electric Supply Co., Ltd.—Issue on various dates 
from August 7th, 1919, to April 26th, 1921, of £5,070 debentures, parts of a 
ries aready registered. 


Marston Billington, Ltd.—Debenture dated May 3rd, 1921, 


to secure £1,000 charged on the company's undertaking and property, present 
and future, ао uncalled capital. Holder. F. G. W. Pearson, Highlands, 
rarnham Common, Bucks. 


Comac Manufacturing Co., Ltd.—Particulars of £2,000 
debentures authorised April 2th, 1921, present issue £700, charged on com- 
Pany’s property, present and future, including uncalled capital. 


J. E. Lester & Folwell, Ltd.—Satisfaction in full on April 
28th, 1921 (a) of mortgage dated August 17th, 1920, securing 41.500, and (b) 
of equitable charge dated. December 13th, 1920, securing all moneys then due 
or to become due notified. Transfer of mortgage and further charge on 
60, London Road, Leicester, dated April 29th, 1921, to sccure £8,000, including 
£3,500 transierred. Holder: Mrs. G. A. Hill, Cedar House, Aylestone Road, 
Leicester, 


CITY NOTES. 


| The report shows that the capital ex- 
Potteries Electric pended during 1920 was £22,081, chietly 
Traction tor additional motor omnibuses. The re- 
Co., Ltd. venue was £299,929. гае and parcel 
receipts £250,032, or £25,194 in excess of 
1919. Expenses increased by £44,261, due principally to ìn- 
creases in wages and to the higher cost of fuel. After deduct- 
ing all expenses chargeable to revenue, including £11,025 for 
debenture interest and a provision of £15,000 tor renewals, 
there remains £25,200. (against. £44,141 in 1019), plus £12,082 
brought forward. There is put to reserve £10,000; о per cent. 
preference dividend, £12,250; dividend of 5 per cent. on the 
ordinary shares, £12,200; carried 1orward, 46.082. The re- 
serve will now stand at £110,057, and the renewals fund at 
£71,919. The increases in Mages granted. during the year 
were heavier than during any previous year, and as it was 
not possible to increase the revenue to the same extent, the 
balunce available for distribution is consequently less. The 
traffic receipts for the current year were satisfactory until 
the mines closed down. Considerable competition with the 
regular services of the company is being experienced at pre- 
sent from motor vehicles, and steps are being taken to meet 
it. Additional omnibus services have been opened and are 
providing travelling facilities in districts. formerly without 
adequate means of communication. 
At the annual meeting, held on May 
Calcutta 12th, Lord Meston, K. C. S. I., explained how 
Electric Supply the company's business had developed in 
Corporation, Ltd, spite of the check which Calcutta: experi- 
enced in its general prosperity during 1920, 
The demand rose steadily, ара 89 inillions of units had been 
sold, as against 32 millions in 1919. Every class of consumer 
contributed to the increase; the demand for power for in- 
dustrial purposes rose by nearly 20 per cent., and for private 
lighting and fans by nearly 25 per cent. [n addition to the 
regular supply the company's staff came to the assistance of 
Calcutta in October, when the gas strike plunged the city 
in darkness; for this they received the thanks of the munici- 
рау. The expenditure had gone up considerably, due largely 
to the increased output, but also to a serious increase in 
the cost of coal, the bill for which rose by over 42 per cent. 
Wages and salaries had also been increased in view of the 
high cost of living. The effect. of the depreciation of tlie 
rupee Was not so marked in 112) as it would be in 1921. But 
to meet all these adverse circumstances the scale of. charges 
had to be revised and a surcharge of 15 per cent. was added to 
all consumers other than those with special contracts—to 
take effect. from January Ist. Even with the additions the 
rates were not only below the legal maximum, but below 
those charged before the war. Owing to the chenpening of 
the supply in March. 1920, on a flat rate of 3 annas per unit 
for domestic purposes other than cooking, the rise 1n revenue 
had not been proportionate to the increase in demand. The 
new increase in rates was but a temporary measure to be 
abolished as soon as possible. The policy of reducing rates 
had been fully justified in the past. and in their business the 
maxim of a large turnover and small profits would probably 
command their approval, as well as that of the customers. 
The extensions foreshadowed а vear ago had been prepared 
for, but in. view of existing conditions the directors had post- 
poned all capita! expenditure which could possibly be allowed 
to stand over. However, £500,000 of the first mortgage deben- 
tures were floated last Julv. the proceeds enabling the directors 
to push on with the provision of one 15,000-KW set and one 
6 MKM set with boilers. auxthames, and transmission mains. 
These were still much short of the vlant originally contem- 
plated. The directors had written off the whole cost of the 
recent debenture issue. £24,703, out of the profits, and re- 
served £53.000 for E.P.D. and other taxation in England. 
443.700 had been carried to the depreciation fund, and the 
reserve and other funds strengthened to the extent of £10,000. 


The directors proposed a final dividend on the ordinary shares 
of 6 per cent., with an additional bonus of 1 per cent., making 
11 per cent. in all for the year. 1Шшь is subject to moglish 
income tax at the rate of only gs. 64d., allowance being made 
on account of the tax already paid by the company on its 
profits in India. & bonus of 2 per cent. on the net rupee 
profits of the company was proposed for the staff in India, 
who had worked loyally and well in the middle of a local 
epidemic of strikes and labour unrest. Figures were quoted 
to show the remarkable progress of the company. ‘Twenty 
years ago, only 407 houses in Calcutta. were supplied with 
current; the present number was 11,500. The cable mileage 
rose in the same period from 26 to 525 ines, and the sales 
of electrical. energy from under half a million to nearly 39 
million units. And yet the business was capable of almost 
infinite development in a city like Calcutta, with its steady 
Increase of industrial enterprise and a dense population nuw 
breaking through their innate. conservatism. ‘The company's 
Position Was very sound; there was no need for uneasiness 
about good Indian investments. The wave of unrest was 
passing, and the risks attending well employed capital in 
India were not greater, but probably on the whole less, than 
under present industrial conditions in England. 

The resolution was seconded by Mr. P. V. Luke. 

Col. Westrop asked what was the average rate of exchange 
at which the net profits had been brought home froin India, 
and was informed that it was rather over 2 shillings. 

Mr. Lamert commented on the iniquity of the excess profits 
duty and other taxation. Altogether taxation accounted for 
about £120,000 out of a revenue of £270,000. 

In reply, the chairman agreed that the disappearance of 
the E.P.D. would benefit the company; but on the other 
hand, it would mean a higher range of income tax, while 
there was always the possibility of an extension of the 
corporation profits tax. Though next year a considerable re. 
duction in taxation might be expected, 1t was prudent to keep 
a fair margin for the future. The chairman also raised the 
point of having a shareholders’ register in Calcutta. It was 
urged that it would be good for the company if Indians and 
Anglo-Indians were personally interested. The board had 
considered the matter for some time, and for various reasons 
had gone slow in that connection, but had now practically 
decided to open a register in Calcutta. 

The resolution was unanimously approved. 

At a subsequent special meeting the directors were piven 
additional borrowing powers up to £100,000; and it was agreed 
to sub-divide the existing £5 preference and ordinary shares 
into five shares of £1 each. 


The accounts of the Welter Elektrizitats 


German und Hebezeugwerk A.G., of Cologne- 
Companies. Zollstock, whose manufactures include 
lifting appliances, show net profits of 


252.000 marks for 1920, as contrasted with 135,060. marks in 
1919, and the dividend is at the rate of 15 per cent. and 10 per 
cent. in the two years respectively. 

The accounts of the Ver. Isolatoren Werke . G., of Berlin, 
show net profits of 363,000 marks for 1920, as compared with 
166.000 marks in the previous vear. and the dividend is at the 
rate of 12 per cent., as in 1919. The report states that the 
great activity in the first half was followed by a decrease in 
the demand for insulators and falling prices in the second half 
of the year. | 

The directors of the Accumulatoren Fabrik A. G., of Berlin 
and Hagen, whose share capital was increased from 12.000,00) 
marks to 20,000,000 marks last year, report net profits of 
5,056,000 marks, as against 2,525,000 marks in 1919. and that 
the dividend rises from 17 per cent. in the latter year to 20 per 
cent. for 1920 on the larger amount of share capital. The 
report expresses the hope of a revival in manufacturing, and 
states that the maintenance of accumulators was being con. 
tinued in return for additional payments on the part of 
customers. 

The report of the Suchseniverk, Licht und Kraft A.G.. of 
Dresden, states that the production in 1920 was considerably 
greater both in value and quantity than in the. pre-war year 
of 1913. It was possible for the Radeberg works, which was 
acquired from the State, to employ a larger number of men 
than the 800 originally provided for: the transformer factory 
at Niedersedlitz was considerably enlarged and the construc: 
tion of apparatus was extended, while 100,000-volt transmission 
lines for Saxonv and the Reich were being made. The net 
profits in 1920 were 17.100.000 marks, as compared with 
2. 100,000. marks, and the dividend is 16 per cent., as against 
20 per cent. on less capital in 1919. 


The report of the Società Generale 
Italian Italiana Edison di Elettricita shows 8 
Companies. steady increase in the cost of working. 


resulting more particularly from the wages 
increase authorised by the Labriola award which is. however. 
counterbalanced in part by the higher tariff granted by Decree 
No. 2.264. The accounts show a balance of 10315551 lire. 
which allows of a dividend of 36 lire on each of the 210.000 
fullv paid shares of December 31st. 1919, and of 133 lire to 
80,000 shares partly paid up. To carry out the installation 
new plant, the shareholders have sanctioned the increase О 
the comnanv's capital from 96.000.000 to 108.000.000 lire. and 
eventually to 180,000,000 lire by the further issue of 240,000 
300-lire new shares. 
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The report of the Società Anonima per Imprese Elettriche 


Conti refers to the unfavourable conditions created by the 
Labriola wages award as well as to the increasing dearness of 
raw materials, which had seriously affected the working of the 
company. Besides carrying out the works under way at 
Valdo, plans were being prepared for the installation at 
Crevoladossola. The accounts disclosed a net balance of 
4,905,000 lire, from which a dividend of 22.50 lire to each of 
the 184,000 old shares and 2.25 to each of the 06,000 new shares 
would be distributed. 

Steady progress marked last year's working of the Società 
Elettrica et Elettrochinuca del Caffaro, the accounts closing 
with a net balance of 909,000 lire, allowing of a distribution of 
95 lire to each of the 32,000 250-lire shares. Power was given 
the directors to increase the capital from 8,000,000 to 12,000,000 
lire by the issue of 16,000 new shares. The company has 
recently secured a concession to develop the Upper Caffaro 
river, for which the new capital was demanded. 

Società Lombarda per Distribuzione di Energia Elettrica.— 
The report, closing with December 31st last, showed a consider- 
able increase both in the receipts and in the disbursements. 
The net balance was 3,810,282 lire, which allowed of the distri- 
bution of a dividend of 52 lire to each of the 65,000 fully paid 
up shares. | 

Società Adriatica di Elettricità (Venice).—The sanctioned in- 
crease of the capital to 100,000,000 lire had been carried out, 
and the augmented demand for energy during the past year 
had necessitated the resort to the reserve thermic plant. The 
works for the utilisation of the water power of the Veneto 
had been carried on uninterruptedly, while those for the more 
thorough utilisation of the waters of the river Adige by the 
Milan company were almost completed. The company’s opera- 
tions during 1920 were concerned with the repairs of the lines 
and plant damaged during the war. The Labriola wages award 
had imposed heavy sacrifices, having raised the cost of hand 
labour eight times above that ruling before the war. The 
accounts showed а net balance of 6,019,224 lire, out of which а 
distribution of 9 lire per share was declared. 


— — 


Siemens Bros. & Co., Ltd.—The report for 1920 shows a 
profit of £253,254, plus £315,776 brought in. The directors 
recommend a final dividend of 1з. per share, free of tax, mak- 
ing 10 per cent., free of fax, for the year, placing to а special 
surplus fund £30,000, and carrying forward, subject to excess 
profits duty for 1918, 1919 and 1920, and to corporation tax, 
£435,918. It 1s proposed to increase the share capital from 
41. 500, 000 to £2,500,000 by the creation of ten per cent. cumu- 
lative preference shares, to be issued when required, and to 
capitalise £300,000 surplus assets, to be distributed in the pro- 
portion of one ten per cent. cumulative preference shures for 
every five shares paid.—Financial Times. 


Mackay Companies.—Receipts of the Mackay Companies 
for the year to February Ist, 1921, from investments in other 
companies totalled 94, 868.988. Dividends paid absorbed 
$4,230,330. Operating expenses, including Federal income tax, 
transfer agents’, registrars’, auditors’ and trustees’ compensa- 
tion, office rent, salaries, stationery, engraving of certiticates, 
&c., totalled $535,400, leaving to be carried forward $103,251. 
A contract has been signed with Swan Hunter and Wigham 
Richardson, of Newcastle, for the construction of a new cable 
repairing steamer to replace present cable ship Mackay- 
Bennett. The new steamer will be completed early in 1922.— 
l'inancial Times. 


Chesham Electric Light & Power Co., Ltd.—The profit for 
1920 on electricity supply, after deducting all costs of genera- 
tion and distribution, and on contracting and other work, was 
45.642. Deducting general expenses, rent, rates, &c., leaves 
£4,332, plus £4,577 brought forward. Debenture and loan in- 
terest absorb £1,796, depreciation on property £1.000, balance 
H 910 of debenture issue £402; dividend, £900; balance, 

4,910. 


Oldham, Ashton & Hyde Electric Tramway, Ltd. — The 
report for 1920 shows a net profit of 411.500. plus 45.987 
brought forward. There is put to reserve 46.000. The divi- 
dend on the ordinary shares is 6 per cent. for the year, and 
45.987 is to be carried forward. Asa result of the arbitration 
proceedings and subsequent negotiations, the directors have 
received a definite offer from the local authorities of £125,000 
for the systern (in addition to the price of stores) and to settle 
all matters outstanding. The directors advise the shareholders 
to accept the offer. The amount that will ultimately be avail- 
able for distribution cannot at present be definitely stated, but 
there will be a surplus for both classes of shareholders after 
repayment of the capital. 


Constantinople Telephone Co.— After providing for interest 
on obligations and debt certificates and debiting 5 per cent. 
Interest on share capital, full amount of amortisation. together 
with reserves for renewals, &c.. accounts for year ending 
December 31st show a loss of £T18,431, which makes a total 
deficiency of 2774 ,095. 


Craigpark Electric Cable Co.. Ltd.—The annual meeting | 


was held in Glasgow on May 12th, Dr. Magnus Maclean in 
the chair. 


New York Telephone Co.—Net earnings for 1920, 
$12,164,575; deduct interest, 56,094, 502; balance, $6,070,073; 
add surplus at January Ist, 1920, 538,814,111; total, 
$44,554,184; dividends (8 per cent.), $12,000,000; miscellaneous 
items, $351,022; surplus, December 3lst, 1920, $32,903,162.— 
Financial News. 


Anglo-American Telegraph Co., Ltd.—' The report is 
issued for the year ended March, 1021. It states that the four 
dividend payments announced already absorbed altogether 
£42,500, being the rent paid by the Western Union Tele- 
graph Co. for the year, equal to 32 per cent. on the ordinary 
stock, 6 per cent. on the preferred, and 14 per cent. on the 
deferred. The balance at credit of revenue account, £72,158, 
includes £6,533 interest received, and the balance (65,625) is 
avallable for the payment of dividends for the quarter to 
March, 1921. 


STOCKS AND SHARES. 


| TUESDAY EVENING. ` 
WiTH the labour crisis fluctuating daily (if not hourly), the 
Stock Exchange niarkets are at some loss to know in which 
direction the immediate indications point. There жав a certain 
amount of accumulated business to be dealt with after the 
Whitsun holiday, but as soon as this was cleared off, markets 
settled down to await developments in the coal trade. Publi- 
cation of the Railways Bill had an eflect surprisingly little 
upon quotations of stocks and shares in the railway markets. 
Indeed it may almost be said that the result was practically 
nil, and the reason may be partially ascribed to the difficulty 
Which the ordinary mind experiences in grappling with the 
intricacies of the Bill's provisions, | 

So far as the electric railways are concerned, we have al- 
ready pointed out that the Bull is not likely to influence their 
financial position seriously one way or the other. Gorgeous 
weather at Whitsun caused motor-’bus traffic, in and out of 
London, to break all records, and this lent fresh courage to 
those who have been maintaining for some time past that the 
tube companies are getting into a strong position. As soon 
as the companies are able to take full advantage of their profit- 
earning capacities, the shareholders are likely to reap the 
reward of a long-exercised patience. Because of this, the 
prices of the various stocks are well maintained on the whole. 
Though steam stocks may droop, the Undergrounds, with occa- 
sional ups-and-downs, manage to hold rises on balance. The 
enthusiasts are talking about the possibility of a dividend 
being declared on Districts about the end of next year, though 
this did not prevent the stock losing 10s. at 163. Underground 
Incomes have risen to 743. 

The way in which the prices of new issues continue to ad- 
vance is remarkable. Central Electric Notes have risen 1} to 
54 premium. Тһе new City of London Electric second prefer- 
ences left, it may be recalled, in the hands of underwriters to 
the tune of about 60 per cent., are now up to ls. 3d. premium, 
instead of being 1s. discount, at which the price opened when 
dealings started. Auckland 6 per cents. have improved to 6 
premium. British Oxvgen 8 per cent. debentures, which came 
out at 96, are 44 premium. Melbourne Electric 8 per cent. 
preference, now £3 paid, and offered to the shareholders at 
4ifor the £5 shares, stand at 3 1/16, while the ordinary shares 
5s. paid are 6d. premium. It is expected that when the pro- 
posals for the issue of Siemens new 10 per cent. preference 
shares are passed, and a market opens in the shares, there 
will also be a premium on these. The meeting to sanction the 
increase of capital is being held this week, and the ordinary 
shares, which drooped to Bs. 9d., have recovered to Bs. 

Babcock & Wilcox are firm at 2 7/16 on the issue of a report 
Which shows the gross profit of 2770.800 to have risen nearly 
£104,000, and the net profit of 2497.468 is £42,500 up on the 
year. The dividend, which remained at 15 per cent. for five 
consecutive vears, 1s raised to 16 per cent., the same rate as 
was paid for the vear before the war. It has to be remem- 
bered, too, that new eapital ranks for dividends this time, and 
the report speaks of there being a considerable increase in the 
amount of work in hand, though this is qualified by the state- 
ment that new orders are now difficult to obtain, while the 
coal dispute has caused a cessation in some departments. In 
these latter considerations. shareholders will find food for re- 
flection that is not altogether palatable, but it must be ad- 
mitted that the company has had wonderfully good luck and 
goed management in the past decade. 

The only change in the home electricity supply market is a 
rise of à in County of London ordinary. which puts up the price 
to 74. Calcutta Electric Supply shares are better at 54. and 
Melbourne preference at 5 are 3 higher. In the list of manu- 
facturing companies. Edison Swans have given way to 118. 3d. 
Electric Constructions at 16s, 3d. are also 9d. down. On the 
other hand, Metropolitan-Vickers preference at 1 13/16 are $ 
higher, and the market generally is steady. 

Montreal Light, Heat and Power shares have: improved {о 
994. Shawinigan shares at 190 and the 5 per cent. bonds at 
113 are both lower. British Columbia Electric preferred at 


533 is down a point, and the Anglo-Argentine Tramways list is. 
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Electrical Adhesion.—The following is а synopsis of the 
lecture by Messrs. Alfred Johnsen and Knud Rahbek, which 
will be delivered before the Institation of Electrical Engineers 
on May 26th (see Institution Notes). ug 

The lecturers discovered in 1917 that strong adhesive forces 
Were developed in some cases where an electric potential differ- 
ence Was applied to a solid body consisting of certain badly 
conducting inaterials, i.e., various minerals, and a conducting 
body, sich as a metal disk, resting on the former body. This 
adhesion was found to be proportional to the true area of con- 
taet between the bodies, so that ground and polished surfaces 
fitting accurately together afforded the best results. | 
-dtr Was found that the adhesion was due to an extraordinaril¥ 
strong electrostatic attraction between the two surfaces in con- 
tact. The solid materials in question conduct electrolytically, 
and show a very high contact-resistance with regard to an 
adjacent conductor, if no conducting liquid, cement, &c., be 
interposed between the two surfaces. The contact resistance 
Sa cea крк the interior resistance in the material used. 
f а potential difference be applied to the metal disk and a 
BER electrode cemented to the semi-conductor (as the ma- 
terial may be called), ażwéak current will flow through this 
semi-conductor and across the contact surface to the metal 
disk. This causes a finite potential difference between the sur- 
fares in contact, due to the very. high contact resistance. The 
result’ is an ` unusually ‘strong static attraction, which may 
easily be understood if it is borne in mind that the attraction 
between the plates of an air condenser '' for a given poten- 
tial difference between the plates is proportional to the in- 
verse square of the distanee between the plates. The distance 
between the attracting surfaces being, theoretically, in this 
case zero, an infinitely large attraction should be expected. 
In practice, a limited attraction is manifested, the limitation 
being probably due both to electrolytic phenomena and to 
ionisation; nevertheless, an exceedingly strong attraction can 
be obtained at moderate potentials. It has been found that 
an electrostatic attraction of several pounds can be obtained 
between a thick lithographic stone, fitted with an electrode at 
the back, and a metal disk, two inches in diameter, resting 
thereon; when- a potential of 440 volts is applied. The current 
je, of, the value of a few micro-amperes. The disk will lift the 
stone in an exactly similar manner to that in which an electro- 
magnet can be lifted with its armature, and the stone will 
drop if the current be interrupted. Similar qualities are ex- 
hibited by flint, agate, some species of slate, and many other 
minerals and salts, as well as many organic substances, for 
instance, animal membranes. skin, gelatine, bone, &c. On the 
other hand, the experiment cannot be carried out with true 
insulators, such as glass, mica, ebonite, &c., as the necessary 
éurrent cannot flow. | 


. The attraction naturally causes a considerable friction be- 


tween the two surfaces. This is utilised for technical pur- 
poses by using the seini-conductor in the form of a cylinder, 
maintained in rotation, and on which a metal band slides. 
As soon as a suitable potential is applied to the apparatus the 
band will adhere firmly to the cylinder, and can be made to 
operate various devices, the whole forming an effective electro- 
static relay. In connection with telegraph apparatus, it is 
essentially useful as a radio recorder, the current from ordinary 
small valves being suthcient for its operation at a speed up to 
several hundred words per minute, if a sufficiently high poten- 
taal (100 to 200 volts) be used for the valves. If the metal 
bund be connected to a diaphragm or similar sound-reproducer, 
and telephone -vurrents be applied, a very loud-speaking tele- 
phone is obtained. This and other applications, among which 
i$ а low-pressure pocket electroscope, will be demonstrated at 
the lecture. — | 

4 dt is obvious that the phenomenon forms a wide basis for 
Scientific investigation, and that it will probably in the future 
be used. for the construction of electrical apparatus for various 
purposes, especially in cases where a small current consump- 


D 


tion 18 essential. 


- Australian Wiring Rales, — The Fire Underwriters’ 
Association of Victoria announce several alterations and addi- 
tions to tbe general wiring rules previously issued. 

„According to the Australian Mining Standard, in the rule 
specifying minimum sive of eonductor, an alteration is made 
in the wording te conform with the new method of defining 
size of conductors. Under the heading Cased Wiring,” a 
clause is added to the effect that metal conduit of class “В” 
must be used when protecting conductors any one of which 
convevs: 50 amps., or.more. while wood casing must not now 
be laid under floors. in hollow walls or where liable to be 
damaged by rodents. Insulated conductors, protected by an 
outer reinforeing cover of tough rubber compound, &c., may 
now be used when m view or not exposed to mechanical injury 
or damage by rodents, subject to the conditions obtaining 
in the rules as previously set out. Unarmoured conductors 
having a lend sheathing. &c.. must be protected when laid 
between walls,  &c., where liable to damage by rodents. 
Fhexibles mav be used for connections to lifts, subject to their 
being supported by porcelain insulators. and of such length 
that thev will not come into contact with the bottom of the 
Hft well when the lift is at the lowest point of its run. Unless 
permission be obained from the inspector, no flexible extension 
shall be taken across a ceiling to a drop-light or other fitting. 
Switch and distribution boards must be so arranged that а 
fire there т cannot spread, whether occurring at the front 


or back, and when placed on or within 6 in. of а wooden wall 
or 18 in. of a wooden ceiling, a thickness of hard insulating 
fire-resisting material is to be placed between switch or dis- 
tribution boards and the wall or ceiling, and must extend at 
least 6 in. beyond the board all round. Wire. &c., -passin 
through this material must fit the holes -through which. { 
passes as tightly as possible. Switch and distribution boards 
must be fixed on incombustible supports. -The space ag the 
back of the boards shall in no case be less than 4 1n. between 
any live metal and the wall, supports, or tubing, except that 
where the potential above earth does not exceed 250 volts, the 
provisions of 87 (c) shall apply, and the distance between 
charged metal parts of fuses connected io opposite poles or 
phases shall be 4 in. „ BC 


Educational,—In its report for 1919-20, the University 
Grants Committee comments on the large inorease in the number 
of students which has occurred eince the close of ‘the wer. 
Excluding Universities which are not in receipt of annnal grasi 
aid, and those institutions receiving a grant for. the first time in 
1919-20, the figures compare: as follows for full-time students in 
the United Kingdom :—1913-14, 22,284; 1919-20, 86.494. . The 
increase is mainly due to the presence of ex-Service studente.. In 
the 1919-20 session there were nearly 17,000 ex-Servioe students 
in attendance at university institutions in the United Kingdom 
Of these, rather more than 11,500 were attending institotióni 
oovered by the table.— Daily Jelegraph. m 7 

Lecture on Electricity.—AÀn interesting discussion thok 
place at the Rotary Club luncheon at the Grand Hotel, Sheffield, 
on May 9th, following an instructive paper by Mr. A. Е. Jepgon, 
on The Domestic Uses of Electricity.” The speaker laid streesos 
the importance of the development of electricity for domestie pur- 
poses, especially in view of the difficulties which frequently arise 
with regard to coal supplies. He referred particularly, to-electrie 
radiators, washers, irons, vacuum sweepers, and toasters, aod said 
that his own experience showed that the cost was leas than that of 
coal and gas, the house was kept cleaner with less effort, and wash- 
day became a pleasure. He had eveniused electricity for heating his 
fowlhome, and found that under its influence hens laid earlier and 
more RUN ADI MD was the case ordinarily.— Yorkshire Telegraph 
and r. 


— 


Economy !—As a measure of economy no officials or 
chairmen of committees of Leigh, Lancashire, are to be sent to any 
of the annual eonferences.— Zhe Times. 


Electric Battleship Trlals.— In a trial test with all four 
propellers working, the electrically-driven battleship Tennesse 
achieved an average speed of 21 knots. Her engines developed 
30,909 h.p. The Trial Board announces that the engines, turbines, 
and generators worked excellently. The vessel carries 13 14-in. 
guns mounted in triple tarreta. Reuter (Rookland, Me.). | 


Appolutments Vacant.— Assistant officers in’: charge 
(£300 +). for the Government wireless stations at Leafield (Oxon.), 
and Abu Zabal, near Cairo; cable jointer (94s. Id.), for the Косім 
Corporation Electricity Works ; oharge engineer, for the Bedford 
Corporation Electricity Department ; assistant charge engineer 
(£309), for the Islington Borough Council Electrioity Depertment ; 
engineer-in-charge (£438), for the Hammersmith Boroogh Council 
Electricity Department, For particulars, see our advertisement 
pages to-day. ey do 


Electric Fornaces In America,—The net increase in the 
number of electric furnaces in the United States last year was 
33, as against 36 in 1919, 54 in 1918, 97 in 1917, and 63 in 1916. 
The total is now 356, as against 323 on January lst, 1920. The 
expansion of the industry will be appreciated when it is recalled 
that there were only 19 furnaces of all types in the United States 
on July lat, 1913. In Canada the industry is virtually at a standstill. 
As heretofore, the Héroult furnaoe maintains its leadership in 
installations and output. Most conspicuous in the progress of the 
American steel industry last year were the Green and Greaves- 
Etchells types. Expansion in the installation of other types hes 
either been small or absent. A new furnace of small sizé. but o 
decided interest and practical use, is the Von Schlegel repelling ato 
furnace sold by the Industrial Electric Farnace Co., Chicago. Only 
one of them is operating in the steel industry, but about six arb in 
аге in the non-ferrous industry. The Volta furnace, sold by tbe 
Volta Manufacturing Co., Welland. Ontario, ia an outgrowth of 
the war, and two are being installed near Pittsburg. The worlds 
ateel industry, as a whole, is credited with 961 furnaces, of which 
the United States and Canada are credited with 399, or over 40 per 
cent. The numbers of furnaces in the other leading countries sre 
as follows: —England, 150; Germany, 100; France, 69; Italy, 50; 
Swe den, 50; and Norway, 20.— Scientific American Monthly. 


Synthetic Resins and Varnishes, — The Electrical 
Research Association is actively interested in furthering the manu 
facture and use of electrical insulating materials made from 
synthetic resins and varnishes, and having the well-known best 
resisting characteristics associated with some of these 
Leading manufacturers and users of the raw materiale and flaished 
products are already co-operating, and it is hoped that persons not 
already in touch with the work will take sn early opportanity of 
communicating with Mr. E. B. Wedmore, Director апа Seoretary of 
the British Electrical and Allied Industries Besearoh 
19, Tothill Street, Westminster, 8.W. 1. 
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„ Institution of Electrical Englneers.— REI URN TOI.E.E. BUILDING. 
— he removal of the Institution offices to its own building began 
on Tuesday, May 17th, and all communications to the Institution 
should now be sent to Savoy Place, Victoria Embankment, London. 
W.O. 2. The telephone number will continue to be " Gerrard 764," 
and the telegraphic address, “ Voltampere, Phone, London." 

SPECIAL LECTURE.—On Мау 26th, at 6 p.m, at the I. E. E. 
buildirg, Mesar. A. Johnsen and K. Rahbek, two Danish 
enginrers, will lecture on A Physical Phenomenon and ita 
Application to Telegraphy, Telephony, &o.," and will repeat the 
demonstrations of their inventions, which, {t will be remembered, 
took place at the Polytechnic Academy at Copenhagen, recently, 
on the occasion of the centenary of Hans Christian Oersted. The 
fecturers claim that by sending an electric current through certain 
substances—such, for instance, as lithographic stone (slaty lime- 
tone) - an adherent force, in some respects resembling, but 
entirely different from, electromagnetism, is produced. The 
discovery will, it is thought, inspire a serixs of inventions, both 
within and outside the field of wireless telegraphy, such as, for 
instance, greater speed in wireless reception. The lecturers will 
also give a demonstration of a violin being used as a loud-speaking 
telephone. A synopsis of the lecture appears on р. 656. 

' BENEVOLENT Funp.—In order to secure the 19 donations of 
£250 required to comply with Mr. E. M. Hughman's offer of £250, 
it has been suggested that some members might be willing to 
invest that sum in the name of the Fund, subject to their 
receiving the income during their lifetime; or they might take 
out fully-paid-up policies ot their lives and assign them to the 
trustees of the Fund. ATE | 

ANNUAL GENERAL MEETING.—On May 31st, at 5 p.m., at th 
I. E. E. building, the annual general meeting of the Institution will 
be held to receive and consider the accounts for the year ended 
December 318+, 1920, and the annual report of the Council, and to 
elect auditors. | | 
Тнв CHARTER.—At 5.45 p.m. on the same evening and at the 
same pls oe a special general meeting will be held for the purpose 
of considering and, if thought fit, of passing the following 
resolution, namely :— AM. 

ë That the Council of the Institution of Electrical Engineers be 
requested to apply to the Privy Council for a Royal Charter of 
Inoorporation, and that the draft petition and draft charter 
tl or, which have been init ialled for purposes of identification 
by the chairman of this meeting, be approved, subject to such 
alterations as the Council of the Institution may deem it necessary 
or expedient to make therein prior to the application to the Privy 
Council, and to such alterations as may be made therein by the 
Privy Counoil and approved by the Council of the Institution." 

Oopies of the draft petition and charter have been circulated to 
members. - ps x | "E " 

- котов. Аб 6.30 p.m. on the same evening and at the same 
place Dr. F. B. Jewett will lecture on “Research Work in the 
United States. er i | 

WIRELESS SECTION.—On May 25th, at 6 p.m., at the Institution 

of Mechanical Engineers, Mr. C. F. Elwell will open а discussion on 
5 Long-distance Wireless Transmission, and on June 8th, at 
6 p.m, in the I. E. E. building, Prof. J. В, Townsend, F. R. S., will 
read a paper on “Electric Oscillations along Straight Wires and 
Solenoids,” | | 3 
. NORTH-EASTERN CENTRE.—The annual meeting of this Oentre 
was held on May 9th, at Newcastle-on-Tyne, Mr. J. R. Beard pre- 
siding. The report of the Committee stated that the membership 
of the Centre again showed an increase, from 396 to 431. * 
At the beginning of last session the Committee decided to 
award annually a local premium valued at £2 бв. for the 
best. paper read by a Student before. the Students Section 
which is not awarded one of the Institutions Student 
premiums. Last session the premium was awarded to Mr. L. 
Champney, for a paper entitled Wave form ofan Alternator.” The 
premium for the closing session has been provisionally awarded to 
Mr. H. M. Rochester for his paper entitled “Electricity in 
Mines"; but the award cannot be confirmed until the Council's 
ewards are known. The Committee also decided at the commenoe- 
ment of the session that a further local premium, valued at £2 28., 
should be awarded to the Student who made the best contribution 
to the discussions at the Students’ meetings, and thia premium has 
been awarded to Mr. E. T, Jones. The officers and members of 
Oe mmittce for the ensuing year, are :— 

Chairman,—Prof, W. M. Thornton, D. Bo. 

Vice- Chairmen.—Meatra, E. Fawssett and T. Carter. 
- Past Chairmen.—Measrs. J. R. Beard, M. So., and W. Cross. 

Committee. Роше" Supply, Undertakings —Messrs. W. F. T. 
Pinkney. C. Vernier, and A. A. Hughes. | | 

. Manufacturers and Contractors.—Meaars, P. F. Allan, A. Р. Pyne, 
H. W. Clothier, N. W. Prangnell, and J. Rosen. * 
Universities and Technical Colleges. Mr. W. T. MacCall, ` 


- 


` Municipal Engine rs. — Mr. E. Moxon. 
Consulting Engineers. —Mr. C. Н, Davidson. 
Civil Service and Railways. Messra. Е. G. О. Baldwin, G. L. 

Drury, and H. Kitchen. | PED 

Miscellaneous Sections.—Mr. A. O. Michie, _ | 

Hon. Secretary.—Mr. H. B. Poynder. | 

. Auditurs.—Messre, C. Turnbull and J. M. Heslop: 


- Institution of Civil Englneers.—At the annual general теве. 


on April 26th, the result of the ballot for the election of 
efficera for the year 1921-22 was declared. The President-Elect is 
Mr, W. B. Worthington. Amongst the members of Council are 


- оаа 


Colonel В. E. Crompton, С.В., В.Е. (T.) ; Sir Robert A. Hadfield, 
F. R. S.; Captain H. Віа] Senkey,.0.B., В.Е. (xetired) » add fix John 
F. O. Srell. The new Council will take office on the first Tuesday 
in November, 1931. e 
Royal Photographic Soclety.— On Tuesday next, at a meeting 
ef the Scientific and Teobnisal Group, by request of tha &odiety, 
Mr. J. C. Elvy will open а discussion on." Illumination Problems. in 
Kinematography.” It is expected: that -Messre.. Walsh and 
Buckley, of the N.P.L., and Mr. Priest, of the U.S, Bureau of 
Standards, will take part. © rt... e 
OUR PERSONAL COLUMN... ЕГ 
The Editors invite electrical engineers, whether connected with the 
technical or-the commercial side. of the profession and industry, 


alto electric tramway and’ railway officials, to Авер readers gf. the 
ELECTRICAL REVIEW posted as to their movements, es. 
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At a Mexboro' (Yorks.) Urban Counoil meeting an animated 
discussion took place on the question of the salary of the eleotrical 
engineer (Мв, J. B. FELTHAM). In 1919 his salary of £300 per 
annum was referred to arbitration, the Council and the engineer 
agreeing to abide by the award. A year later a salary of £660 
was awarded. The Council, however, decided that it could not 
afford to pay such a. salary, and it rescinded the agreement to 
accept the decision of the arbitrators, and offered a salary of £500, 
which Mr. Feltham acoepted without prejudice, The question that 
now faces the Council is that of the payment to the engineer of 
£480, representing the difference between £300 and £666 over a 
period of 16 months, during which time the question of aslary was 

abeyance. The Council has rejected the Finanee Committee's 
recommendation that the amount de paid, and has also rejected 
amendments that a smaller sum of £266 be paid, and that. the 
matter be further considered. . . - EN ы ETC wis 

Aylesbury Town Oouneil has granted £370 to. the electrical 
engineer (Мв, W. A. TURNBULL), as remuneration for work in 
connection with the installation of additional plant. 
MR. F. FLYNN has been appointed acting borough electrical 
engineer by the Limerick Corporation, with Мв, GRUND as acting 
assistant engineer. e Е er UP TE 

A recommendation by the West Hartlepool Electricity Committee 
to increase the salary of the engineer to £900-has been rejected. 

Mr. GEORGE SUTTON, who was already an elected member of the 
Council of the Bribery and Seoret Commissions Prevention League, 
Ino. has been nominated as representative of the Cable-Makers’ 
Association on the Council. C 5 

Mr, DAvip T. WILSON, director of William MoGeoch & Oo., Ltd., 
announces his retirement, for reasons of health, as from June 30th, 
1921. Mr. Wilson has been associated with the firm for close on 
40 years as assistant manager, and latterly as director, and is. well 
known in the electrical trade, | XD du AME уй 

Obituary.— Ma. A. G. NEWINGTON, M. I. E. E. We regret ta record 
the death, which ocourred on April 30th at Dunfermline, at the 
age of 49 years, of Mr. A. G. Newington, M. I. E. E., who waa on the 
electrical engineering staff of H.M. Dockyard, Rosyth. The 
deceased gentleman was a brother of Mr, F. A. Newington, M.LE.E,, 
city electrical engineer of Edinburgh. | | ae A 

Мв. C. L. OECHSNER. — We deeply regret to record that Mr. C. L. 


Oechaner, publicity manager to the British Thomson-Houston - 


Co., Ltd., at Rugby, passed away on Sunday last at Bournemouth. 
He had been in failing health for some time, The funeral was to 
take place yesterday, Thursday. Í „„ „„ леге 


NEW COMPANIES REGISTERED. 


Electric Traction Developments, Ltd. (174,459).—Private 
company. Registered May 4th. Capital, £4,000 in £1 shares. To acquire and 
turn to account any patents, licences and concessions relating to (1) railways, 
tramways and other methods of traction, and (2) and (3) the production, treat- 
ment, storage, distribution, application and use of electricity, motive power 
and lighting and apparatus therefor. The first directors are: T. H. Minshall, 
34, Victoria Street, S.W.l, engineer; P. Horsfall, Queen's House, Kingswey, 
W.C., secretary. S a aa as fixed by the company. Solicitor: L. H. 
Booth, Milburn House, Newcastle-on-Tyne. Registered office: 34, Victoria 
Street, Westminster, S.W. ORE О 


Scottish Industrial Exhibition, Ltd. (11,712) .— Private 
company. Registered in Edinburgh May 4th. Capital, £500 in £1 shares. 
To promote and carry on in any part of the U.K. exhibitions of the manu- 
factures, products, Industries and material resources of Scotland amd of alt 
articles illustrative of science and art, &c. The first directors E Cousin 
Stevens, 57, Queen Street, Edinburgh, S.S.C.; К. Morrison Ireland, 57, Queen 
Street, Edinburgh, W.S. Secretaries: Kitchen and Stevens, 57, Queen Street, 
Edinburgh. i à t ИЄ: 


Combination Metallic Packing Со. (1921), Ltd. (174,649). 
Private company. Registered May lth. Capital, £5,000 in £1 shares. To 
take over the business and certain of the assets of the Combination Metallic 
Packing Co., Ltd. (incorporated in 1900, and now in voluntary liquidation), and 
to carry on the business of packing manufacturers, dealers in metallic and 
other packing, engineers, brass and aluminium founders, forge masters, elec- 
tric welders, shipping agents, ship repairers and owners, &c. The first directore 
are: W. M. Brown, 46, Bede Burn Road, Jarrow; G. H. Mackrow, 5, Gordon 
Terrace, Whitley Bay; W. Matheson, The Clach, Hebburn-on-Tyne. Secretary: 
G. H. Mackrow. Registered office: Hillgate, Gateshead. "M B C 


Aylesbury Motor Co., Ltd. (174,646).—Private company. 
Registered May llth. Capital, £6,000 in £1 shares. To take over the business 
of a motor, electrical and general engineer carried on by W. H. Perry “at 
48 and 50, Kingsbury Square, Aylesbury, Bucks.- The first permanent directors 
are: W. H. Perry, 1, Woodside Avenue, Highgate, N.6; Ellen F. C. Perry, 
1, Woodside Avenue, Highgate, N.6; R. R. Gordon’ Barrett, 48, Kingsbury 
Square, Aylésbury, Bucks. W. H. Perry may retain office as governing 
director while holding 1,000 shares, with £250 per annum ag remuneration. 
Registered office: 48-50, Kingsbury Square, Aylesbury, Bucks. ee 
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steady at the previous quotations. Mexicans are better as a 
whole, but the only change in the Utility-issues is a dollar rise 
m the 5 per cent. first mortgage bonds of the Mexican Light 
and Power Co.: Stock Exchange gossip hints at a scheme to 
be promulgated at an early date under which the arrears of 
interest on the bonds of the Mexican Utility Companies may 
be dealt with. Part of the overdue money, according to this 
report, will be paid in cash and part in Funding scrip. Some 
such arrangement has been long expected, and the revival of 
the talk may serve to cheer the fainting spirits of bondholders 
who have received no interest on their investments for nearly 
seven years. We give the rumour for what it may be worth; 
some day, of course, it is sure to materialise. Pharaoh's 
dreum came true of seven fat years being succeeded by an 
equal period of lean. What happened in the third seven years 
"must present itself as an interesting speculation to holders of 
onds in Mexican Utility companies. | 

Great Northern Telegraphs, with a rise of 20s:, and Indo- 
Europeans, with a rise of 40s.. are outstanding features of 
strength in the market for cable stocks. Eastern ordinary has 
hardened to 1634. Westerns are 5s. better at 163. Oriental 
Telephones have picked up to 23/16. Marconi's continue 
steady at . but speculation has given place to renewed 
quietude in the market. — 

Passing of their dividends by rubber-producing companies is 
во ramman nowadays as to arouse no comment, Prices natur- 
ally sag. The armament group attracts but mild attention. 
Prospects of early settlement in the coal trade are canvassed, 
and. if these fructify, a fall to 6 per cent. in the Bank Rate is 
held to be inevitable. It is this latter consideration which 
serves to maintain investment securities at good prices. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


552595555... Номк ErrcrRciTY COMPANIES, 
Dividend Price 
ЗС d — MAU Yield. 
:! ago tg, Sa + 2919. 1990. 1921. Rise or fall. p. o. 
Brompton Ordinary.. s 19 12 — 210 0 0 
do. do. do. A Prell. 4 4 8 7 10 6 
Cheleea.. * ee ° 6 ee 4 а 6 9. 4 8 
City of London ee ee ee 18 M 1 — 11 10 0 
do. do. 6 per cent, Pref... 6 6 17 — 11 2 
County of London .. es .. B 8 72 +è 10 6 6 
= до. оова cent. Pref... : : т — i B : 
epsington nary ee ee : ERE 
London Electrio  .. MA .. 9$ 9 1 — 710 0 
do. do. 6 per cent. Pref... 6 6 E — 1018 3 
Metropolitan ee ee ee ee 6 q ` —€ 10 1 4 
` do. 44 рет cent. Pref, . fe 43 43 jt 87, — 7 10 
84. James’ and Pall Mall .. „ 19 19 6 — 10 0 0 
South London i a 3 6 7 15 — 9 210 
Bouth Metropolitan Pref... TENE. 1 15/9 — 8 17 10 
Westminster Ordinary oo . өв 10, . 19 P 5k — 915 3 
i 'ITELEGRAPES AND TELEPHONES. - 
Кайди, Tel. Pret. a a T8À 11910 
Anglo- m, Te e Pre . oe ee — 
do. Def... m .. 886 14 16 — 9176 
Chile Telephone. „ „„ 8 6 5 — & 6 8 
Cuba Sub. Ord. d sie SN 1 7 7 — 968 
Eastern Extension «s .. 10 10 16 — 62 3 
Eastern Tel. Ord. .. Уз „ 8 10 165 +1 624 
Globe Tel. and т. Ord, ee ee 8 168 gaz i 6 2 2 
* :- do. do. Pret. .. — 6 6 9 — 618 4 
reat Nortbern Tel. - oe 92 23 94 ME 98 4 
ndo-European oe ee oe 18 10 83 + 1 16 E! 
Marconi M ea PR 96 96 28 — — 
Oriental Telephone Ord. .. .. 10 19 Pu + & *5 18 0 
ре R. Plate Tel. ET Р 8 8 — 610 8 
est India and Panama .. .. 18 Nil % — Nil. 
Western Telegraph.. 8 10 1 — 5 19 5 
, ОИЕ ТЕ Home RAILS. 
1919 1920 
Central London Ord. Assented .. 4 4 4 — 8 15 10 
Metropolitan .. Vd T . 1} 54 =} 517 8 
do. District... SUN Ni lt — Nil 
Underground Electrio Ordinary.. Nil Nil 2 — Nil 
do. do. "A" .. Nil Nil *j- = Nil 
do. do. Inoome .. 4 9 144 +14 218 5 
TATEAN Lae Forgicx Trams, o. 
Angh-drg m Pre Nü B 9 0 9 
. Trams, First E ux — 1 
. . do., do. 9nd Pref. .. Nil Nd 8 — Nil 
dó. : до. 5% Deb. M 6 6 614 = 8 2 8 
Brazil Tractions .. А .. Ni Nil 81 — Nil 
British Columba Elec. My. Píce. b 6 65 — 9 110 
„ do. do. Preferred A 6 65 —1 3 15 0 
„ do. do. Deferred МІ В 51 — *117 6 
Во. * do. Deb... 4 41 — 76 4 
Mexico Trams 5 рег cent. Bonds.. Nil Nil 42 — Nil 
do. 6 per oent, Bonds.. Nil Nil 2 — Nil 
Mexican Light Common . Ni Nil 11 — Nil 
: 0. ef. s .. Ni Nil 18 — Nil 
pi ae - 1ss Bonds .. Nil Nil 69} +1 Nil 
n Fe xe CH MANUFACTURING COMPANIES, Е 
Babcock & Wilcox .. ре .. 16 16 97, — 6 11 2 
British Aluminium Ord. .. 10 10 16/8 — 13 6 3 
British Insulated Ord. ... .. 124 15 1 — 9 12 0 
enders  .. - - .. 9b 15 1 — 10 0 0 
T] 63 Pref, oe ee oe 64 64 1 18 = 7 8 7 
rompton Ord, ais " .. 10 10 18/8 — 12 6 2 
Edson Suan ET "S E: гы 10 10 11/8 +94. — 
do. do. 6 percent, Deb. .. b 5 70 — 7 310 
flectric Construction .. 10 10 18/3 —9d 12 8 3 
English Electrio .. ae «= 8 18/- — 14 6 8 
Do. Pref, s Sa — 6 14/6 — 8 6 6 
den. Elec. Pre. 63 19/ E 6 13 10 
t: de, Ord. 10 10 23/9 -. 28 8 0 
Benley К be ee 95 16 1 T 10 8 8 
do. 44 Pref, ee ee . 43 4a — 6 19 6 
lodia Rubber ee ee ees 10 10 те — 
Met.- Vickers Fref. TL 8 14 *à 8 18 10 
Biemens Ord, E pe . . 10 10 14 — *3 0 
Telegraph. Соп, ' @8 ee ee 20 20 i — А} 18 


_ * Dividends paid free of Income Tax, 
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MARKET QUOTATIONS. .. 


Ir should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general, 


and they may vary according to quantities and other ciroumstences, 


Tuesday, May 17th. 


ase — 
Е 


| Latest | Fortnight's 
CHEMICALS, &c. Price. ; Inc. or Dec, 
| 
a Acid, Oxalic per lb. 10d | 
а Ammoniac Sal T 20 .. рег ton £75 
a Ammonia, Muriate (large crystal) % £65 
a Bisulphide of Carbon m 2d " Є: 
а Borax .. m T Е e ji £984 
a Copper Sulphate - e a js £38 
а Potash, Chiorate LA as .. per lb. 6d. б. 
а „5 Perchlorate - та ‘a 8d. 3d. d с, 
а Shellac .. 5 is к, per cwt £19 10s £3 inc, 
a bulphate of Magnesia vL .. per ton 416 d 
а Sulphur, Sublimed Flowers S s £19 | е 
а E Lump ix 1. 5 £18 LE 
а Sods, Chlorate per ib. 5d. 
a. Crystals  .. а .. per ton £1 
а Sodium Bichromate, casks .. per lo. dd. . . 
: METALS, &c. кт ; 
р Babbitt’s Metal Ingots  .. .. per ton £95 to £300 p | 
c Brass (rolled metal 2” to 12” basis) per Ib. 1144. А i 
c „ Tubes (solid drawn) НЕ " 1/13 wo 12 " 
с „~ Wire, basis д ыз Үн 1148. Е 
с Copper Tubes (solid drawn) «8 Р 154 Ж 
c M Bars (best selected) per ton £114 £1 dec 
c is Sheet .. га m a £114 £23 dec. 
€ » Rod .. - нЕ з - , &114 £1 dec. 
d n (Electrolytic) Bars T A 4273 m 
d » E Sheets T » | £145 - 1 
d œ» M Wire Rods.. » 489 ' ve 
d „ M Н.С. Wire.. per lb. пу T 
f Ebonite Rod oh es ms - ; _ 8/6 | Wa 
a Sheet.. oe t 25 ES | 8j- РЕ 
в German Silver Wire va 8 Ж | 2/9 ЖЕРЕ 
& Gutta-percha, fine К? ya в" | Mj- to 16. : 
h India-rubber, Para fine .. А: ё 103d. -- 
і Iron Pig (Cleveland Warrants) .. per ton Nom. y 
„ Wire, galv. No. 8, P.O. qual. ji | £40 1 у 
g Lead, English Pig | £25 | £1 10s. inc, 
g Mercury $3 is is рег bos. £11 5 to £11 10 - 
e Mica (in original cases) small .. per lb. 4d. to 4/- | " 
e " " a a medium.. T t 5/- ta 10/- о DERE eet 
е .. T „> large a ‚ 12/6 to 25 / 4 up., . e 
р Phosphor Bronze, plain castings.. 15 1/4 to 1/9 e 
р Е „ rolled bars and rods * 271 to 2/6 js 
p " „ rolled strip & shee we d 2/2 to 2/7 NT 
d Silicium Bronze Wire " e per Id. 1478 | 
г Steel, Magnet, in bars e га is 1/ | oe 
п Tin, Block (English) = per ton £178 ell to Eh ino. 
п . Wire, Nos. 1 to 16 .. per lb. íl- | Gis Св 
p White Anti-friction Metals .. per ton | £78 to £300 | 
Ц 
Quotations supplied by— = 


g James & Shakespeare. 
h Edward Till & Co. 
1 Bolling & Lowe. 


а G. Boor & Co. 
c Thos. Bolton & Sons, Ltd. 
d Frederick Smith & Co. 
e F. Wiggins & Sons. 1 Richard Johnson & Nephew, Ltd. 
f Indis-Rubber. Gutta-Percha and m P. Ormiston & Sons. 

Telegraph Works Co., Ltd. p 
r W. F. Dennis & Co. 


ЛА 
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British Engineering Standards Association.—A 0° 
ference, unofficial in character, of the secretaries of the various 
standardising organisations at present in existenoe, has recen 
been held in London. The conference was opened by the chairman 
of the Association, Sir Archibald Denny, Bart. 

The following secretaries were present:—Dr. P. G. Agnew 
(U.8.A.), Mr. J. R. Durley (Canada), Mr. A. Eriksen (Norway), 
M. G. Gerard (Belgium), Mr. E. Hijmans (Holland), M. Zollinger 
(Switzerland), and Mr. C. le Maistre, C.B.E. (Great Britain). | 

Each secretary gave a brief report of the general organisation of 
the work in his own country, the methods adopted in arriving at 
the standards, as well as the principles followed to ensure their 
adoption when issued. It is interesting to note that in most 
countries it is becoming more and more recognised that in 
standardisation, whether of quality or dimensions, to be really 
useful must be arrived at through à process of unifying the needs 
of industry ratherthan by attempting to set up an ideal. It also 
appears that whereas engineers are everywhere giving freely of 
their time and experience to this important work, ite value to 
commerce generally is far too little appreciated, and it is, there- 
fore, not being supported financially to the extent it should be. 

The conference preferred to see international standardisation 
develop along nation d lines, and s:c‘ionally, similar to those 
adopted for instance by the electrical industry in the ome of the 
now well-established International Electrotechnical Commission. 
Esch secretary will, in due oourse, submit to his respective 
organisation the suggestions of the conference on the various 
points discussed. К 

The secretaries were entertained by the British Engineering 
Standards Association during their four days’ conference. 


Assistant Examlners In the Patent Office. —Theopenco™ 
petitive examination will begin on Tuesday, July 26th, instead 0 
on Tuesday, July 12th (as stated in the printed regulations) and 
will last until Saturday, July 30th. Any candidate who тр 
attained the age of 20 on July 26th, 1921, and has not attained t 9 
age of 25 on July 12th, 1921, will be regarded as eligible in respect 
of age to compete on this occasion. : SAP 


fat 
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SUBMARINE CABLE TELEGRAPHY. 
Oscillatory Circuit Signal Conditions: Some Graphs, Tables, and Scales. 


By EDWARD RAYMOND-BARKER. 


— — 


(Concluded from page 680.) 


52. Expressions 42 and 45 may be used for the plotting 
of corresponding curves, for calibration of scales, or— as has 
been seen— for compilation of tables. The various curves 
in the following series (considerably reduced from originals) 
happened to be called for in connection with trials over laid 
cables, and for laboratory purposes Judging from 
герог{в received, these curves have proved their value. 
They are reproduced here, on a necessarily much reduced 
scale, ав examples of a few out of very many ways in which 
these matters may be treated graphically. 

53. A pair of compasses, or a paper straight-edge and 
pencil marks, may conveniently be used in deriving data 
from these curves. 

54. Fig. 8 shows K, in microfarads, suitable severally 
for L of 2, 3, 5, and 10 henries, at various speeds in /.p.m. 


Example.—At a signalling speed of 300 /.p.m., and with 
an inductance shunt of 10 henries, areceiving condenser of 
25 mfd. ought to be used. Checking by actual figures, (see 45), 

1 85665 
Kk о ü е РЕР к=з лл 
10 300 
55. Fig. 9, electrically, is the same as fig. 8, but is on a 


y == 25°3 mfd. 
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smaller scale in order to show more extensively, over a 
given space, the general trend of the curves. 
56. Fig. 10 shows r in henries suitable severally for K 
of 5, 10, 15, and 20 mfd. at various speeds in /..m. 
Example.— At a signalling speed of 180 /p. m., and with 
. receiving condenser of 20 mfd., an inductance shunt of 
just over 35 henries ought to be used. (The curve shows 
this at a glance). Checking by actual figures (see 42) 
1 [ 


Dom = 35˙2 henries. 
180 


20 
57. Fig. 11, electrically, is the same as fig. 10, but is on 


a smaller and more extended scale, showing the general 
trend of the curves. 


i 


D 


58. Figs. 12, 13 and 14 constitute valuable graph- 
records of к and L relativity severally for signalling speeds 
of (fig. 12) 150, 175 and 200 : (fig. 13) 300, 400 and 500: 
(fig. 14) 600, 700 and 800 /.p.. 
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59. Table V affords an example of one out of innumer- 
able ways in which the foregoing curves may be used for 
calibrating speed scales for any required purpose. 

The three calibrated (K) scales shown in Table V were 

e taken from the three curves in fig. 12. These scales, of 


di 
E 
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83 8 2 5 5 F б 
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TABLE V. 


course, might have been calibrated directly by calculation, 
and not by means of preliminary curves, 

60. A straight-edge extended horizontally from any given 
reading (on 1, scale) in henries, will indicate on the 
three K scales the microfarads necessary for these three 
signalling speeds. The number of scales thus built up, 
and included in an extended series, may be continued at 
pleasure. | 

61. Before concluding, let us revert, for а moment, to 
the oscillatory circuits of reception respectively in simplex 
working and in duplex as shown in figs. 5 and 6. 
Inspection of these two diagrams discloses the fact that 
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there is nothing novel in these connections and general elec- 
trical arrangement as portrayed in the two diagrams in 
question. Electrically—similar diagrams are to be found 
in Patent Specifications of more than 20 years ago, e.g., the 
British Specification 12,731 of the year 1898, due to the 
late Dr. Alexander Muirhead, F.R.S. Invaluable matter of 
cognate nature, also, is to be found in the British Patent 
1,434, of 1899, emanating from Mr. S. G. Brown, F. R. S. 
Cable telegraphy owes much to these two distinguished 
investigators. 

62. However, notwithstanding this apparent sameness, 
the fact is that only in recent years has the actual nature of 
the problem of high-speed cable transmission and reception 


| at various speeds in 1р m. 


been perceived, and the necessity realised as to bringing 
about correlative conditions with regard to transmitting 
frequency, and reception natural frequency as referred 
to in 7. 

63. In the first afore-mentioned Specification (Muir-' 
head’s) the student is shown how the inductance coil L can 
be varied readily in relation to the capacity к of the 
receiving condenser employed ; and how, when the receiving 
instrument and condenser are shunted by an inductance L, 
more sudden changes are attained in the circuit of the 
receiver which, by the way, at the present day, is invariably 


r 


Relative microtarads (К) and Hennes (L) severally tor signalling speeds of (А) 150 1pm. (В) 175 lpm, 

| end (C) 200 ipm Data roler to Muirhead Adjustable inductance Shunt, No 39207. 
‚+ Cable Staton Minimum and Maximum Henries (tested with 2 mithamperes) given by station 
Relative microtareds added by Е Я .В ` 


FIG. 12. 


an amplifier. Thus, all initia] impulses of received current 
flow through, and affect, the receiving instrument, while 
subsequent steady current i8 shunted off to earth through 
the self-inductance L. 

64. In connection with the second specification before 
referred to (Brown's), one is shown how the resistance of the 
magnetic shunt (or heavy inductance) L is much less than 
that of the receiving instrument. For iustance, the resis- 
tance of the former may be, say, 30 ohms, and that of the 
latter, say, 500. The result, according to the inventor, is 
that all slow impulses flow through L, leaving the receiving 
instrument, unaffected, while all sudden impulses, such as 
the line signalling currents, are resisted by the choking 
action of the iron-cored inductanoe L, and, therefore, are 
free to affect the receiving instrument. Also any varying 
эго, such as is due to slow irregular currents, is thus pre- 
vented, maximum signal-definition ie attained, signal 
efficiency is thereby enhanced, and speed increased. 

65. In spite of all this excellent work done more than 
20 years ago, it was much later on that the close relation- 
ship, or rather, relativity which, in a truly coherent signal- 


ling system, must exist between transmitted-signal frequency, 
and the natural oscillation frequency of the receiving 
apparatus (as already expressed in 7) was at length recop- 
nised and taken into account. The present writer is unable 
to state from actual knowledge, to whom,“ personally, this 
advance in applied electro-physics has principally been due, 
but the fact is clear thut much light has been thrown on 
these matters by Dr. H. W. Malcolm in his book already 
referred to. Also, invaluable investigation work, under the 
enlightened régime of progressive electricians-in-chief, has 


3 
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Relative microfarads (К) and Hennes (L) severally for speeds (A) of 300 Ip m (В) 400 lp m }- 
| _ p]. and (С) 50010 m. These data roler to Muirhead 40-Henry Shunt _ 
30 Inductance values given by Mr J Lockhart А 
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been carried on for years past by the Eastern Telegraph Co.’s 
Experimental Department successively by such well-known 
specialists as Mr. J. Elton Young, and by his present suc- 
cessor, Mr. Benjamin Davies. 

66. In conclusion, the writer lays no claim to have done 
more here than to touch the fringe of one particular section 
of technics relating to the working of long submarine tele- 


ae ub решш nw M E 
50 Relative microtarads (Капа Hefe (L) severally tor signaling scecds of (A) 600 1р т (8) 700199». 
and (С) 8OG Ip L values are trose of Muirhead Adjustable Inductance Shunt, No 3999] 
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FIG. 14. 


graph cables under modern conditions. All he has tried to 
do has been to deduce, from already-known methods, an 
easily workable system of tables, graphs, and scales as best 
suited to time-saving requirements of telegraph-cable men. 
[ We understand that Mr. Raymond-Barker has received 
additional information of great interest, which will be 
embodied in a supplementary article.—Eps. Esec. Rev. | 


British Traders in Australia: A Protest.— According to 
the Daily Mail, British traders are raising a protest against 
an Act passed by the Australian Government known as the 
‘“Who Are You?” Act. Agents for British goods in the 
Commonwealth now have to furnish details of the total capital 
of the firms they represent, a list of directors, and a proli 
and loss account, and answer a long list of questions wb! 
have no bearing on the goods they sell. The Colonial Office 
is to be approached to see if British firms can be exclude 
from the provisions of the Act. 


J KA 

In all probability Kay Oscar Arthur Gulstad, of the Gres 
Northern Telegraph Co., of Copenhagen, was the firat to devise, aod 
produce over a submarine cable circuit, instrumental oscillatory 
synchronism between current-impulse transmission and reception. 
Bee description of the Gulstad Vibrating Oable Relay in the ELEC 
TBICAL REVIEW. June 3rd and June 10th, 1898, also August, 1903, 
and, lastly, Mr. Walter Judd's concise little monograph on the same 
subject in the ELECTRICAL REVIEW of March 27th, 1914.—EB.B. 
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THE PRESENT ECONOMIC POSITION OF THE 
ENGINEERING AND ALLIED INDUSTRIES. 


(Continued from page 610.) 
| THE INFLUENCE OF 'TAXATION. 

When introducing his Budget in April, 1920, the Chancellor 
of the Exchequer evidently failed fo realise that the causes 
which had stimulated the boom in trade were beginning to fail. 
Counting unjustitiably on а continuance of the boom, he 
naturally sought the opportunity to obtain as great а revenue 
as possible, for the purpose mainly of reducing our debt abroad 
and that form of debt at home known as the *' Floating 
Debt. 

Economically these added to our burden and aggravated the 
financial stringency, and therelore contributed to the present 
situation, 

1n the case of the Excess Profits Duty (a tax imposed for 
the very proper purpose of preventing, so far as migut be 
possible, tne accumulation ol huge prouts out oi the nation’s 
necessity) the trouble was that account was not taken ot the 
changed valide OL money, and prouts were described as exces- 
sive, wuch in purchasing value were ігедиепиу below the pre- 


war level, ana in consequence the suppiy ol new capital lor” 


the mainvenauce and development ої industry was diverted to 
otner purposes, and the inancial strinpency reacned such a 
pitch ша, ш сошошаноц Wilh tne other causes already 
described, à slump ресише inevitable. 


THE PARTICULAR CASE OF THE ENGINEERING AND ALLIED 
INDUSTRIES. 

As between a period of good trade and bad trade, the busi- 
ness Of à baker шау ошу Uuctuate by as little as 10 per cent., 
whereas to-uay there are engineering urms Which are obtain- 
ing no orders at all, and in some cases whole branches or the 
inuustry are only receiving orders equal to one quarter (ог 
less) ot their productive capacity. 

During the present crisis cancellation and suspension of 
orders have taken place and are sull taking place to a very 
serious extent, and in consequence the slump in employment 
has been more rapid and more serious than on any previous 
occasion. 


How THE BuRDEN OF UNEMPLOYMENT IS EASED. 


By manufacturing for stock, employers help to reduce the 
volume of unemployment, and, at the same шше, by preserv- 
ing their productive organisation, they are better able to take 
advantage of the trade revival when 1t comes. 

Moreover, by keeping men at work, even Ш short time has 
to be worked, the moral and physical ‘deterioration which pro- 
longed unemploy ment causes 18 prevented. 

Manufacturing for stock, however, 1s limited to certain 
trades and does not much affect the general position. 

Further, where it is customary for manufacturers to make 
for stock they are unable to face the loss which would be in- 
curred by having to dispose of stock made at the present high 
cost of production. 


No Conspiracy TO REDUCE WaGES. 


It is unfortunate that in certain quarters 1% should be 
alleged that employers have entered into a conspiracy, having 
for its object the forcing down of wages. 

Every employer is doing all in his power to obtain all the 
orders possible. 

While employers, in order to lower the price of their pro- 
ducts with a view to stimulating demand, are unanimous in 
their view that reductions in wages are essential, this does 
not imply a desire to lower the standard of living, and they 
are equally unanimous in hoping that the fall in. rates of 
Wages will be balanced by a fall m the cost of Jiving, just as 
rapid, if not more rapid. On the other hand, none can predict 
with certainty what will happen over any particular period, 
and some change in the standard may be inevitable. The only 
permanent remedy for such change is increased individual 
output. 

THE EFFECT OF THE MOULDERS’ STRIKE. 


It is impossible to overlook the disastrous effect af the 
moulders’ strike. 


This came at a time when there was a world-wide demand 


for goods. 

The strike interfered with deliveries, not only while it 
lasted, but for long after, and it occasioned financial losses far 
in excess of the actual loss of foundry production, because the 
indirect loss of production in other departments was greater 
than in the foundries themselves, while during its progress 
many orders Were diverted to other countries. 

The strike gravely weakened the ability of industry to stand 
up against the present slump, and was probably the heaviest 
blow ever struck against industry. 


Cost оғ Сол, PRODUCTION. 


The influence of w ages on eost is well illustrated in the case 
of coal production. 


The following official figures for January are of interest :— 
Per ton of coal 
disposable commercially. 
Wages "T 2 s сеа з 318. 7.014. 
Stores, timber, &c. ee T 58. 6.414. 


Other costs (management, Salaries: in- 
surances, repairs, oflice, selling and 


general expenses. &с.) nd see 9s. 8.914. 
Royalties ... s E pu ES 7.504. 
Total cost ... 2i i 40s. 5.434. 

Deduct proceeds of miners' coal € 2.41d. 
Net cost “ae .. 7 4s. 3.094. 


In this case it will be noticed that wages constitute just over 
78 per cent. of the total cost of production. 

In 1913, the average pit-head price per ton sold was lls., 
while to-day £5,000,000 a month is being lost despite the fact 
that it is being sold at a price three times as high. 

The wages per ton in 1913 were 6s. 4d., while now (March, 
1921) they are about 25s. a ton, i.e., nearly four times as 
high. In 1919 wages were about £7 10s. a month and now 
they are about £17 10s., or about 135 per cent. higher. 

The difference between the 300 per cent. increase in the 
wages per ton and 135 per cent. increase in the wage per 
worker is due to the appalling loss of prcductivity. 

Cost or ENGINEERING PRODUCTION. 

Owing to the complexity of engineering production, statistics 
as simple as those tor coal mining cannot be obtained for the 
engineering industry. 

With the help or the census of producticn of 1907, it is 
possible to show the cost for the whole engineering and ship- 
building industry for а normal pre-war year of good trade. 

Ihe average number of wage earners ut work on four 
selected days was 1,152,400, in addition to 100,920 salaried 
einployes. 

‘Lhe selling value of the whole production was £375,196,000, 
the value or the materials used was 4212, 24, 000, und the 
value of the work given out to other hrms to do was 3:9,99U,UuU. 
This last item 15 counted twice over, first in the return of 
the firm which did it and then in the value of the finished 
work of the urm which gave it out, so that the real total 
production was 4365.06, 00.  Deducting the value of the 
materials used, the whole of the work aone by the two in- 
dustries was 4159,U82,000. 

Now in 1906, when the last inquiry of wages took place, 
the average earnings for all the men, women, boys or girls 
in the two industries was 278. 4d. a week. 

Trade was rather better in 1907, so the average in that 
year was approximately 29s. 

Аз the figures for those at work exclude all who were absent 
due to unemployment or sickness, we cun take the total 
average earnings for the year for the 1,432,499 persons counted 
as the earnings for every week except for days when works 
were closed for holidays, i. e., for, say, 50 weeks. 

This gives an average income of £7U a year, or a total 
wage bill of about 4100, 270.000, leaving for the salaries of 
100,926 staff employés (managers, draughtsmen, foremen, 
clerks, &c.) for ац depreciation, insurances, rent, rates and 
taxes, power, lighting, heating, oiling, painting, maintenance, 
upkeep of small tools, depreciation, and otner management 
expenses, and also for protits, the balance of the 4153, C82, 000, 
namely, £52,812,000. 

Wages thus absorbed 65.5 per cent. of the value added to 
the materials used, while staff salaries, all the almost 1nnumer- 
able overhead expenses referred to above and profits, repre- 
sented 84.5 per cent. 

It has to be kept in mind that dividends are paid out of 
profits, and if satisfactory dividends to the millions of share- 
holders are not available, capital will not be furnished for 
industry. 

There is no reason to believe that the position was materially 
different just before the war. 

It is evident that profits alone represented but a small 
percentage of turnover even though in the aggregate a large 
sum. Two very large firms, which published information on 
the subject relating to the year 1018, showed proportion of 
wages to prolits of about 10 to l in one case and about 12 
to 1 in the other. 

FOREIGN COMPETITION. 


The United Kingdom is not and cannot be a self-contained 
unit. 

It is dependent upon the outside world for half its food, 
all its raw cotton, more than half its wool, all its non-ferrous 
metals except some tin and lead, for all its rubber, and most 
of its oil, to say nothing of innumerable cther materials. 

It ean only pay for this if it can sell abroad that surplus 
of its coal and of its manufactured products for which it has 
no market at home. 

The 1907 Census of Production showed that nearly one-third 
of its total industrial output was sold abroad. 

Unless we can maintain our overseas markets, one-third 
of our industrial labour must be idle, even if we could 
somehow obtain the materials on which to employ the re- 
mainder. 
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` PRODUCTIVITY oF LABOUR. 


The great misfortune is that at present, for a variety of 
Teasons, the productivity of British labour is below its pre- 
War standard, and below that of workmen in competing 
countries. | 

It was hoped that the reduction of hours by the improve- 
ment of the physical conditions ot. manual labour would have 
led to a much higher output per hour so as to compensate for 
the loss ot productive hours. | | 

Up to now this desirable change hus not materialised. 

lf output per hour 15 high, there is no inconsistency between 
high earnings per hour and a low wage per piece. 

if the foreign exchange position were normal, if the burden 
of taxation were not inevitably so high, even apart from any 
increased burden due to extravagance, real or alleged, on the 
part of the Government, it might be possible to overcome our 
ditticulties by increased. productivity, but with all the dis- 
advantages under which we are working, employers are 
regretlutly forced to the conclusion that this is not sutlicient 
and that there must also be a reduction of wage rates. 


Соль, WAGES, &С., AND Cost or PRODUCTION. 


The influence of the price of coal on the cost of engineering 
production is of the highest unportance. In the case of steel 
about four tons of coal are used to produce а ton of steel in 
the ingot. 

With coal wages about 19s. a ton higher than in 1913, this 
alone adds practically £4 a ton to the price of steel before 
it reaches the stage of the plate, the bar, or the forging. 

When, however, there are added the increased wages in 
steel represented by the increased wages of railwaymen, which 
shows itself in the higher railway rates on coal, coke, pi iron, 
iron ore, limestone, &c., another large element is added to the 
price of steel. (NorE.—Hailway wages were about £47,000,000 
a year in 1913; they are about £173,000.000 to-day.) 

Further wage items in steel are contamed in the increased 
wages of the iron ore miners, the blast furnacemen, the lime— 
stone workers, and во on. 

Then last of all we have the enormously enhanced wages 
of the steel workers themselves. 

A complete analysis of the ultimate cost of producing a ton 
of steel would show that 80 to 90 per cent. was wages and 
0 to 10 per cent. was salaries, profits, and taxation. 


NECESSITY FOR IMMEDIATE ACTION. 


It may be said that the consumers’ strike“ will collapse 
and that foreign exchange will improve; that the financial 
stringency Will pass, and so no reduction in the cost of produc- 
tion is needed. 

All past experience is conclusive that the reaction from a 
slump is stimulated most promptly by a reduction in selling 
prices. 

The inflation of prices has been so great and the present 
level of prices at which orders can be obtained is so much 
lower than the high level on the basis of which wages were 
advanced to the present height, that the needed reduction in 
price is something far in excess of the employers’ margin of 
profit, even taking into account the relief which will come 
with cheaper coal and steel following or accompanying lower 
coal and steel wages. 

The alternative to 
unemployment owing 
prices, 

It has to be kept in inind that if а reduction in wages takes 
place there is ample opportunity for workinen, by ап increase 
in output, to increase their earnings to such ап extent аз 
will greatly, if not entirely, compensate for reduction in 
wages rates. 

The workman quite naturally and properly seeks the highest 
weekly income the industry can afford. The employer, who 
has to find à market for the products of the joint efforts of 
himself and those he employs, seeks the lowest cost per 
article that every aid to production сап aflord. 


reduction now 18 а vast increase in 
to inability to obtain orders at present 


CONCLUSION, 


The only ray of hope at the moinent is that there are signs 
of ап easing of the financial stringency. The National Debt 
has been reduced by nearly 230 millions since April, 1920, and 
the total reduction by the close of the financial year may 
reach a considerably higher figure. 

The Chancellor of the Exchequer is of. the opinion that 
Treasury Bills will now be received. in sutinent quantities 
at 6 per cent. Instead of the rate of ©} per cent. whieh has 
been in force for the last eleven months. 

This will help manufacturers somewhat in their efforts to 
reduce the cost of production. 

It is hoped that this statement is as fair and as reasonable 
as it is possible to make it. 

There has been no conscious seeking for dramatie effect; but 
only a straighttorward effort by the employers to disclose. to 
their workshop colleagues in the industry, those facts with 
which an employer, from the nature of his work, is brought 
into constant touch. but which facts are often unknown to 
the worker in the shop though bound, vitally to affect. him 
eventually, 

For over A years the engineering industry has been able 
to solve ats dithculties by a frank exchange of views. and in 
the belief that the greatest difficulty it has ever faced can only 


be solved m the same way, this document has been prepared 
as un etlort to present a comprehensive and reasoned state- 
ment of the case, and thereby secure the co-operation of 
workpeople in bringing about the changes necessary to over- 
come the ditticulty. 

At dillerent points throughout this statement the necesaty 
of decreasing the cost of production has been emphasised. 

It is the considered opinion of the employers that a definite 
reduction in hourly rates and an increase in individual output 
are both necessary. The effect of the reduction on the stan. 
dard of lite will depend on the fall in the cost of living and 
the extent to which the workpeople maintam and increase 
their actual earnings by a greater intensity of output.“ 

Here follows an appendix of the highest importance, giving 
Chapter and Verse as to the recent vast loss of orders 
directly due to high costs of production, in connection with 
marine, agricultural, locomotive, machine tool, electrical, tex- 
tile, motor, colliery, chemical, and general engineering, for 
which we must refer our readers to the original text. 


Below we commence an abstract of the reply of the Amal- 
gamated Engineering Union to the foregoing statement. 

The reply first quotes the dividends of à number of British 
engineering firms for the year 1920 and the Stock. Exchange 
prices of shares in engineering companies at April lst, J921. 
fhe object is to show that British engineering firms have 
not been doing so badly." The writers continue :— | 

As a matter of fact the volume of British engineering 
exports during 120 compares very favourably with that of the 


booming year, 1913. Here are some comparative export 
figures :— | : 
1913. 19230. 
Machinery e. AEX002474.— £63,451, 01 
Electrical apparatus 3,386,273 11,600.86 
Scientific instruments 2.056.417 3,144.779 
Implements and tools 2,190,535 6,837,540 
Cutlery : 836,122 1,397,243 
Iron and steel manufactures, viz :— 
Anchors and cables (687,207 2, 010.863 
Bedsteads 747,514 1,585,808 
Hollow ware 1.066,75 3,059,952 
Otliers beo -— . 4,549,055 8.247.589 


If it be said that the demand has now ceased, it may be 
pointed out that the exports for the month of February, 11 
(the last available), were still on much the same scale. Cutlery 
was twice what it was in February, 1913; implements and 
tools, twice as much; scientific instruments, one-third more; 
electrical apparatus, nearly three times as much; and machi- 
nery generally, £6,397,929, as against £2,471,994. Not so bad: 


Tur FOREIGN EXCHANGES. 


The employers’ pamphlet (which quotes no Stock Exchange 
prices, and names no dividends) starts off with an elaborate 
disquisition on the evil complications of the foreign exchanges 
—a subject, by the way, which the average manufacturer 
understands as little as the average Workman. The disquisition 
шау be simply disregarded. It is an impudent attempt to 
create a bogey by mystification. . .. But no prospect 153 
allowed to alleviate the woe of the writer of the pamphlet. 
lle sees nothing but obstacles to business whether the rates 
of exchange are favourable or adverse. At present it is the 
currency of France and Germany, Poland and Russia, and Italy 
and the Balkans which is depreciated, so that the equivalent in 
native money of a pound sterling is very high. This i8 repre- 
sented as seriously discouraging the export of engineering pro- 
ducts to these countries. What the writer does not mention 
is that exactly the opposite state of things prevails in the 
United States and Canada, India and Chile, Argentine and 
Uruguay, Holland and Portugal, and Sweden and Switzerland. 
With these countries the rates of exchange are low, and 1t 15 
not the native currency but the pound sterling which is ata 
discount. If the rates of exchange are discouraging our 
exports to France and Germany, Poland and Russia, and Italy 
and the Balkans, in exactly the same way the rates of ex- 
change are positively stimulating and facilitating our exports 
to the United States and Canada, India and Chile, Argentine 
and Uruguay, Holland and Portugal, and Sweden and Swit 
verland. But the writer of the pamphlet ignores this. He 
even claims to have it both wavs, blaming, for the failure te 
make export sales, first the high rates of exchange with (r. 
many, and then the low rates of exchange with India. where 
there has been such an orgy of imports. (largely of engineerinz 
products) from this country that there is a temporary Con 
gestion of stocks! 

It is unnecessary to pursue the matter further. Whilst the 
social and economic conditions of other countries ave of the 
greatest importance to our trade, and the adoption of a we 
and humane policy in foreign affairs is therefore nperative. 
meunibers of. the A.B.U. (or their employers) need concern 
themselves no more about the rates of exchange than about 
the readings of the barometer. ‘Those who wish further ev 
planation of the subject may study the able Meiiorandum 
printed as Appendix 1. | 

(To be continued.) 
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MAGNETOS FOR INTERNAL-COMBUSTION 
ENGINES. | 


— — 


DISCUSSION IN LONDON. 


(Concluded from page 633.) 


Mr. A. P. YounaG explained that it had always seemed to 
him that the h.p. magneto was one of the most interesting and 
coniplicated pieces of apparatus to be found in the whole range 
of electrical appliances. 

The armature was usually only 2 in. in diameter; it com- 
prised some 200 turns of primary winding and from 9,000 to 
10,000 turns in the secondary. The voltage generated each time 
the primary winding was open circuited might reach a maxi- 
mum value of 11,000. Magnetos had been built to give over 
250 distinct sparks per second, so from the standpoint of volt- 
age alone the problem of satisfactorily insulating the secondary 
winding was quite complex, and analogous in many respects to 
the general problem of insulating high-voltage electrical ma- 
chinery, but obviously made more difficult by the very small 
space occupied by the windings. Prof. Taylor Jones's mathe- 
matical treatment of the magneto showed that high-frequency 
oscillations occurred in the secondary circuit, which came 


CAM FIBRE HEEL. FIBRE BUSH. 


CONTACT LEVER- 


SPRING: 


INSULATED BLOCK. 


Fic. 11.—Contact BREAKER. 
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within the range of wireless frequencies. In fact, one of the 
problems which had to be faced in connection with the in- 
stallation of magnetos on aeroplanes fitted with wireless 
apparatus was the prevention of interference that might arise 
from high-frequency oscillations in the h.p. circuit of the 
magneto. A detailed consideration of the muagnet’s function, 
and the relationship between the magnetic characteristics of 
the steel and the electrical performance of the magneto, be- 
came a very complex problem. Such a study covered the whale 
range of permanent magnetism, whilst an inquiry into the 
influence of the composition of the steel. hardening tempera- 
ture, &c., on the magnetic characteristics led one into the 
realms of metallurgy. The contact breaker was, perhaps, the 
most wonderful part of a magneto. A study of its operation 
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FIG. 12.—DISPLACEMENT CURVE. 


magnetos. The limits of accuracy were necessarily very fine 
—miuch smaller than in any other class of electrical apparatus. 
For example, the air gap between the armature and pole 
pieces was usually about 0.005 in., a limit of only + 0.001 in. 
being allowed. For a certain type of multi-cylinder aero 
magneto manufactured during the war period no less than 
TX) gauges were necessary. That particular magneto had in 
its composition 400 parts of different design. the total number 
of parts being S6U. The finest limit of accuracy worked to 
was а tolerance of 0.0003 in. 

lig. 11 illustrated the type of contact-breaker construction 
used on the orthodox rotating-armature type of magneto. A 
little steel spring-controlled contact arm was free to oscillate 
on an insulating bush usually made of fibre, such oscillation 
being imparted to the lever by virtue of the fibre heel 
attached to one end of it coming in contact with an annular 
cam which surrounded the revolving unit. The maximum 
gap between the contacts was only 0.012 in., but although 
the movement was so small, the forces that were brought into 
play at high speeds became relatively great. Figs. 12 and 13 
showed curves which related to the relatively short period of 
time during which the contacts were opening. on the assump- 
tion that the heel and cam profile were such as to impart har- 
monic motion. The point of special interest was that at the 
moment of impact the acceleration was a maximum (see 
fig. 12 and, in consequence, the pressure between the heel and 
the cam at that moment, which was equal to the spring pres- 
sure, plus the force required to impart that acceleration to the 
lever, also reached a maximum. When operating at high 
speeds, the acceleration. component of the force greatly ex- 
ceeded that due to the spring pressure, and in a certain design 
of four-cylinder magneto that acceleration force might reach 
seven pounds at a speed of 3,000 r.p.m. On a multi-cylinder 
aeroplane magneto that the speaker designed during the war 
period, the acceleration force was as much as 14 pounds. 

The phenomenon of contact arcing opened up wide fielas for 
further research and investigation, because it was doubtful 
whether that phenomenon was clearly understood even at the 
present time. Mr. Watson suggested that the theory of spark- 
ing voltages which had been put forward in an attempt to 
explain what happened at the moment of separation of the 
contacts was hardly compatible with the theory of arcing. 
It was perfectly true that local heating at the final point of 
contact between the two contact faces was а factor of primary 
importance in determining whether arcing was likely to occur, 
and the speaker believed that other important factors were 
the variation in the contact resistance just prior to actual 
separation, the current passing at that instant, and the tem- 
perature of the contact faces as well as the degree of volatili- 
sation that obtained, all of which tended to reduce the sparking 
voltage, looking at the two contacts as two electrodes separated 
by a short distance ; and if the local heating was excessive just 
before separation. the resistance of the gap would be so small 
as to make the sparking voltage practically zero, so that from 
that standpoint the two theories would be brought somewhat 
Into line. | 

At the present time, the most satisfactory contact metal was 
undoubtedly & platinum iridium alloy containing from 15 to 
25 per cent. of iridium... Under certain conditions tungsten 
gave reasonably good results, but it was inferior to the plati- 
num iridium alloy in respect of its range of adaptability, using 
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Fic. 14.—RELATION BETWEEN FIG. 15.— PLUG 
SPARKING SPEED AND POLE GAP. INSULATION TESTS. 


Nork.— In fig. 18, A — displacement; B = velocity; C = acceleration, 


introduced one to many interesting mechanical problems, 
whilst the phenomenon of contact urcing, if examined in great 
detail, led one to consider many difficult problems їп the 
realms of metallurgy and physics. The condenser was one of 
the vital parts of a magneto. It had to be built into such a 
small compass that the problem of securmg à suitable 
dielectric was a very difficult one. A great deal had vet to be 
learnt concerning the exact nature and magnitude of electrical 
and mechanicul strains to which a condenser was subjected in 
service. The insulating parts. such as the distributor, slip 
ring, &c., were made of a moulded insulating material having 
а rubber base. The manufacture of those parts in moulds. 
starting with a plastic mass. introduced a branch of electrical 
engineering which had not in the past received adequate con- 
sideration, and the potentialities of that particular line of 
manufacture were very great. Finally. there were the in- 
teresting and complex problems involved in manufacturing 


that expression to denote such factors as current, flux and 
speed. Even so, however, it was the next best contact metal 
to the platinuin iridium alloy, and on the battery-coil systems 
tungsten yielded satisfactory results. Probably, however, in 
the case of tungsten there was a critical value of the current 
which must not be exceeded no matter what the size of the 
contacts might be, and as the contact current in all battery-coil 
systems of ignition was much less than that in a magneto 
(see fig. 16), that was probably the reason why tungsten was 
used successfully in America. It would appear also that 2 
humid atmosphere such as frequently obtained in this country 
had a more detrimental effect on the operation of tungsten 
contacts than it had in the case of a platinum iridium alloy. 
In a recent investigation that the speaker made on the subject 
he found there was a relationship between the performance of 
different materials. when used as magneto contacts, and the 
physical characteristics of the materiale. Thus by arranging 
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different metals in their order of merit, as determined by 
their suitability for use as contact metals, starting with the 
best and going down the scale to the worst metal, the density 
dnuinished, the specific resistance diminished, whilst the heat 
conductivity increased. There was still a large amount of re- 
search to be done on the whole subject, and a careful investi— 
gation should yield results that would be of great benefit to 
the magneto industry. Fig. 17 showed how in a solid-pole 
machine the active flux in the armature core diminished with 
inerease in speed, solely as a result of the eddy-current damp- 
ing in the solid masses of iron through which the flux had to 
pass. The curves were plotted from results of tests carried out 
on à 6-cvlinder Bosch magneto built during the war period. 
The flux dropped from about 32,000 at low speeds to 16,000 at 
a speed of 5,000 r. pm. Corresponding to this reduction in 
tlux the energy in the spark also fell off rapidly as the speed 
was increased. In using laminated poles it was an advantage 
to make the lamination as thin as possible. The speaker some 
time ago obtained a comparison between the operation 
characteristics of a magneto when it was fitted with pole pieces 
made up of laminations of different thicknesses. The thickness 
of lamination was increased from 0.016 in. in steps up to 
0.064 in., a final series of tests being made with a solid cast- 
Iron pole piece as gencrally adopted by the Bosch Cu. The 
results obtained were as follows :— 


(a) Minimum sparking speed, 70 r.p... 100 r.p.m., 130 


r. Pein. "Thickness of lamination, .016 in., .06{ in. Solid pole 
piece. 

(b) Peak voltage measured across a standard 5.5 m/in 
3-point spark gap. 7,500, 7.700. 7,200. — Thickness of lamina— 
tion. .016 in., .064 in. Solid pole piece. 

‘The above voltages were measured at a speed of 2.000 r.p.m. 

(c) Energy in h.p. spark. .060 joule, .059 joule. . 053 joule. 


Thickness of lamination, .016 in., .064 in. Solid pole piece. 
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Fig, 16.—" BREAK " 
CURRENT. 


One of the difficulties that had to be contended with in the 
orthodox form of rotating-armature magneto was the variation 
in the minigium sparking speed that resulted from any adjust- 
ment of the timing lever. Fig. 14 was of special interest in that 
connection as showing the relationship between the minimum 
sparking speed and that particular gap in the case of a small 
laminated-pole 4-cylinder magneto. The curve was plotted 
from the results of tests, and showed the actual relationship 
existing between the minimum sparking speed and the angle 6, 
the latter being the inclination of the axis of the armature core 
to a line drawn at right angles to the magnetic axis when 
'" break "" occurred. There was a critical gap which gave the 
lowest minimum sparking speed, and in that particular design 
of machine that gap corresponded to an angle of ө of about 
7 deg., i.e., an actual air gap of about 2 m/m between the trail- 
ing edge of the armature core and the leading edge of the pole 
tip at the moment of "' break." Most manufacturers ** timed“ 
their magnetos to give a gap of that order, so that when the 
timing lever was fully advanced, the minimum sparking speed 
was at its optimum value. When the timing lever was re- 
tarded, however, the minimum sparking speed increased 
rapidly, and various methods had been introduced, such as the 
use of extended pole pieces, to make that inequality as small 
as possible. Actually it was possible so to modity the ordinary 
rotating-armature magneto as to give uniform sparking over the 
whole timing range by introducing polar segments which were 
mechanically linked to the contact-breaker cam cage. Those 
segments were adapted to be rotated between the revolving 
armature and the fixed pole pieces with which the polar seg- 
ments were in magnetic contact. In that construction, the air 
gap between the trailing edge of the armature core and the 
leading edge of the pole tip at the moment of '' break '' was 
constant for all positions of the timing lever, and as a result 
the intensity of the spark was uniform over that whole range. 
Such a magneto, particularly when it was used on high- 
powered engines, had a wonderful effect on the flexibility and 
performance of the engine, as it enabled the spark to be very 
considerably retarded. such, for example, as when going up a 
hill, without any appreciable reduction in power, as was likely 
to occur with the more usual form of magneto. 

The speaker did not quite agree that from the point of view 
of enabling the magneto more readily to cope with excessive 
leakage in the h.p. circuit, the spark сар was of no material 
valne. In support of this contention fig. 18 was of interest, 
which represented the results of tests made to determine the 
etiect on the «parking voltage of a given gap connected to a 
magneto, of introducing In series with the gap a small auxiliary 
spark дар such as was used in the jump spark system. With 
а gap enb 002 in. in length the sparking voltage across the 
malt gap was inereased from 2.200 to 3,500 volts. when а resiat- 
ance of 112,000 oluns was connected in parallel with the main 


FId. 17.—VARIATION OF ARMATURE 
СОВЕ FLUX WITH SPEED. 


gap. The conditions obtaining in that test approximated some- 
what closely to the worst conditions that might result in prac. 
tice when the insulation resistance of the plug was reduced ty 
а very low figure. Fig. 15 showed how the insulation resist- 
ance fell away very rapidly with increase in temperature jn 
the case of three plugs fitted with different forms of insulator. 
Plug insulation resistances under working conditions which 
were as low as 100,000 or 200,000 ohms were not at all impos. 
sible, and when the magneto had to function under such ad- 
verse operating conditions, the speaker believed that the 
auxiliary spark gap was beneficial in enabling the voltage more 
quickly to rise to its maximum value than happened when 
there was no such spark in the h.p. circuit and the end of the 
secondary winding was connected directly to the plug. 

The speaker could afso hardly agree that the heat energy con- 
tained in the flame portion of the spark was of no value, and 
although Mr. Watson's contention was probably quite correct 
when applied to normal running conditions, 1t was the adverse 
operating conditions that really determined what the design of 
an efficient ignition unit should be. One of the most important 
considerations was that of starting, and when everything was 
cold the petrol entered the cylinder in the form of a mist, and 
the mixture to be exploded was not a homogeneous gas. Under 
those conditions the heat energy contained in the spark was 
of value in volatilising some of the minute petrol globules held 
in suspension in the air. thus forming 1n the vicinity of the 
spark plug electrodes an explosive mixture which approximate4 
to the ideal. 

Fig. 19 showed the amount of energy actually required to 
ignite an explosive mixture of petrol and air, the curve being 
taken from one of the papers written by Mr. Paterson and Dr. 
Campbell, giving the results of a large amount of research 
work carried out at the N.P.L. The curve showed that a spark 
containing as little energy as 0.0035 joule was sufficient to 


| r 


ay ee 
ep 2200 voit 


| | [ | P 
* 2 4 14 
ET! „ 0 0 os “66 T -06 07 ов ЕТ 70 м 11 П 
l a engin е! eee KAP . - z voso wt P 2 -— 1 


Fig. 19.—SPARK 
ENERGY. 


FIG. 18.—EFFICIENCY OF 
AUXILIARY SPARK GAP. 


ignite an explosive mixture, and that amount of energy was 
less than one-tenth of that given by alinost any form of mag- 
neto. Fig. 20 indicated the heat energy contained in the spark 
generated by different ignition units. In the case of the small 
magneto fitted with laminated poles (5B), the energy in the 
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Fig. 20.—Srark ENERGY. 


spark was maintained over the whole range of speed, whilst in 
the case of the larger solid-pole machine (4) the energy quickly 
reached a maximum and then fell rapidly away. The battery- 
coll system of ignition (c), on the other hand, gave a spark con- 
taining much less energy than that liberated by any form of 
h.p. magneto, the spark energy being a maximum at zero 
speed, and falling away gradually as the speed was increased. 


Electrical incnbators.— The Tunner and Stock Breeder 
says that electricity is used for incubation to a small extent, 
the difficulty being in must cases distance from a source of 
supply. Better results can be had from electricity than from 
oll. gas, or coal, the temperature is alwavs constant, there are 
no fumes, and labour is saved. The simple feature of this 
method is that the current is supplied through an ordinary 
plug-in termine! and cord to the machine, and а resistane" 
with a sliding scale is fixed so that we can increase or decrease 
the temperature. Existing hot-air machines сап be easily con 
verted by a handy man in a short. time if he has an elemen 
tary knowledge of electricity and magnetism. 
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THE RAILWAY BILL, 1921. 


TAE Railway Bil which the Minister of Transport, Sir Eric 
Geddes, introduced into the House of Commons last week, 
is a complicated measure, filling nearly 7U printed pages. 
^ he present condition of the railways is the outcome ot war, 
a retlex of trade conditions, and a result of great change in 
the economic handling of all great industrial undertakings. 
It is absolutely necessary that provision should be made to 
ineet the changes that must ensue when control lapses in 
August next. Such changes should, of course, secure u 
greater efficiency in service, a large economy in management, 
and a gradual extension of the existing public facilities. 

It has been decided in the first instance thut the proper 
line of progress hes through the establishment of larger and 
better operating units. In order to abolish as far as possible 
competitive services for the same traflic, and a system of 
competition that exhausts competing railway lines without 
ultimate advantage to those they serve, it has been decided 
to bring about a wide measure of co-operation by organising 
the railways of Great Britain into six groups—amalgamatiny 
the principal lines, absorbing the smaller ones, and giving 
each group a strong incentive to develop the special area 
which it serves. In arranging these groups, operating econo- 
mies and the financial position have been the determining 
causes, but it was clear from the outset that legislative action 
must stand in reserve behind negotiations. 

The Railway Bill proposes to leave companies in the six 
groups to arrange their own amalgamation scheme, but if 
they cannot agree between themselves, a Railway Amalgama- 
tion Tribunal will be set up to take the responsibilities they 
аге unwilling or unable to assume. <A very large measure 
of assent has been obtained through negotiation with all the 
interests concerned, and at the time of bringing the Bill 
before the House of Commons only a few railways, including 
the Scottish companies, were in opposition to its principles. 
The position of the Scottish railways is a difficult one. They 
appear to have gone a little outside their usual practice in 
the matter of expenditure, and are undoubtedly rather un- 
certain about their own future. Scottish railway rates are 
on a lower ‘basis than those obtaining in England, but the 
opinion is held that, with a return to normal trade conditions, 
they are at least sufficiently high to enable the Scottish Rail- 
way companies to maintain a standard of prosperity and 
efficiency. 

Hitherto the principle on which rates have been regulated 
has been the establishment of maxima by statute. This has 
left the actual rates within the maxima to the discretion of 
the companies (subject. of course. to the Act of 1594), but 
this condition could not be maintained after the amalgama- 
tions outlined by the Bill came into force. Moreover, the 
Railway and Canal Conunissioners, to whom all appeals lay 
hitherto, are an expensive body to approach, and their juris- 
diction is limited. These Comnunissioners will retain very 
considerable powers. They will continue to act as arbitrators 
for the Ministry of Transport or the Board of Trade. Thev 
will exercise Jurisdiction in Public or Private Acts and decide 
the services and facilities due from the railway companies 
in return for the advantages conferred upon them. But for 
the purpose of deciding the incidence of rating, a new Rates 
Tribunal is set up under the Bill, and the Tribunal will seek 
in general terms to impose upon each class of merchandise a 
fair share of the burden that railway companies must carry. 
The basis on which rates are to be fixed will be one designed 
to secure for each company a standard revenue, based upon 
that obtained in 1913, together with 5 per cent. upon capital 
expenditure made under Government control, and a further 
allowance in respect of large capital expenditure not fully 
remunerative in 19013. Rates established in the immediate 
future will be upon the basis of existing conditions, which 
cannot be regarded as stable; consequently these rates must 
be modified as conditions change. To this end they will be 
reviewed annually for three vears, and thereafter at stated 
periods in the Minister's discretion. A standard revenue 
that would be invariable would go far to destroy that initia- 
tive in railway companies upon which both the general 
Prosperity of the companies and the country must depend. 
Where the rates vield a return in excess of the standard. 
80 per cent. of such excess will go in rate reduction and Ж) 
per cent. to the revenue of the company earning it. We 
understand that the railway companies, the Federation of 
British Industries, and other bodies anxious to protect their 
respective interests and privileges are satisfied with the prin- 
ciples of the Bill. Йй 

The Light Railways Acts have not been nearly as effective 
as they were intended to be. The Ministry of Transport Act 
of 1919, empowers the Minister, with the consent of the 
Treasury, to make advances in aid of light railways without 
the restrictive conditions referred to. For the better promo- 
tion. of enterprise in districts that would benefit greatlv һу 
tlie establishment of a light railway, the financial provisions 
of the Light Railways Acts will be repealed and the pro- 
visions of the Ministry of Transport Act will take their place. 
The Act in many wavs encourages light railway enterprise, 
notably by giving such railways higher charging powers than 
main lines, and also securing to them a proportion out of 
the rates which will reflect these higher powers. 

The proposed relations between the boards of management 


and the employés of the railway companies have lately under- 
gone a change. The original intention of the Government 
was that workers should be represented on the boards of the 
various new groups, and although this decision was opposed 
strenuously by the Railway Companies’ Association the 
Government had arrived at a very carefully considered de- 
cision and was not disposed to modify it in response to 
pressure. In the light of this decision, which was of definite 
value as a basis for bargaining, the National Union of Rail- 
waymen, the Associated Society of Locomotive Engineers 
and Firemen, and the Railway Clerks’ Association—the three 
largest unions connected with the railway service—entered 
into direct negotiation with the railway companies, and 
arrived at an agreement which makes for peace and tran- 
quillity in the service, and is conditional, as to its principal 
provisions, on the understanding that the Railway Bill shall 
contain no other references to management or conditions of 
service than those to which the parties chiefly concerned 
have agreed. The workers have withdrawn their original 
demand for representation on boards of directors, and in 
place they have accepted а scheme of Joint councils of oflicers 
and elected employés. "These councils will function along the 
lines of Clause 16 of the Whitley Report. The agreement 
maintains the Central and National Wages Boards, subject to 
a twelve months’ notice which may not be given before 
January Ist next (1922). Each of the parties to the agree- 
ment will have several representatives on the boards and, in 
default of agreement between the unions and individual 
rallway companies on questions relating to payment, hours 
and conditions of service, reference will be made to the 
Central and National Wages Boards, provided that the con- 
stitution of this body does nothing to prejudice such appeal. 
Provision is made for the setting up of a committee consisting 
of six representatives of the companies and six representatives 
of the unions to prepare schemes for carrying this new agree- 
ment into effect. 


EXPORTS AND IMPORTS OF ELECTRICAL 
GOODS FOR APRIL, 1921. 


IT is satisfactory to note that, in face of an enormous fall in the 
general trade figures during the month of April owing to the 
effecta of the dispute in the coal industry, electrical goods were 
practically unaffected, and, in fact, showed an increase in several 
items and in the total export figure. This last increase was equivalent 
to about 18 per cent. above the March total. A Jarge but probably 
easily accounted for increare was apparent inthe exportof submarine 
telegraph and telephone cables, the April value being more than four 
times that of the previous month. The value of railway and tram- 
way motors exported also increased three-fold, and rises occurred in 
the export values of arc lamps and parts, switchboards, glow lamps, 
batteries, and insulated wire. Falls occurred in telegraph and tele- 
phone apparatus. unenumerated electrical goods, and other items. 
The total value of imports fell by just over 11 per cent., the decrease 
being fairly evenly distributed over the constituent items. A 
decline of 11 per cent. also occurred in the re-export figure, chiefly 
occasioned by a large drop in the value of re-exported unenumerated 
goods and apparatus. 


VALUES OF ELECTRICAL EXPORTS AND IMPORTS FOR 
APRIL, 1921. 


Exports. Imports. Re-exports 
Electrical goods and apparatus £198,537 £81,803 £65,213 
(unenumerated) 
Insulated wire ое TII вео 392,638 1,155 d 
Glow lamps 888 ces aes 53,499 38,049 7,647 
Arc lamps and parts... EN 2,152 1,743 — 
Batteries eve ove өзө eee 74,436 9,680 әк 
Meters ose ees ove T 43,452 16,921 9,040 
Carbons ... is T ов 3,178 1,918 183 
Electrical machinery : — 
Railway and tramway motors... 27,421 — — 
Other motors and generators ... 219,070 — — 
Electrical machinery  (unenu- 176,266 52,157 3,696 
merated) 
Switchboards (not:telegraph or 22,507 106 23 
telephone) 
Telegraph and telephone cable 
and material :— 
Telegraph and telephone wire 127,081 10,605 100 
and cable (not submarine) 
Submarine telegraph and tele- 387,949 — — 
phone cable 
Telegraph and telephone instru- 130,680 37,028 2,974 
ments and apparatus 


Totals... . 81,818,866 $263,160 £25,876 


SC EE EO OE . —— 


Coming Norweglan General Strike.—The Christiania 
correspondent of Zhe Times saya that Trade Union leaders and the 
Socialist Press emphasise that the general strike, which is to com- 
mence on May 26th, has no political character, and that its only 
object ia to prevent a reduction of wages. Conservative and Liberal 
papers prophesy that the strike will prove a great failure. 
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NEW PATENTS APPLIED FOR, 1921, 


(NOT YET PUBLISHED) . 


Gempiled expressiy for thie journal by Msssrs. Sevron-Jonzs, O' DMI AND. 
Stspuzns, Chartered Patent Agents, 985, High Holborn, London, W. C. 1. 


12.271. Electric transformers.” 


(France, Octeber 20th, 1920.) 

12.272. Liectrie Insulators.” 
(France, October 29th, 1920.) : 

2.273. Conducturs tor dynamo- lectrice machines.“ 
Gincering Co., Ltd., and C. C. Sutton. April. 28th. 

12.317. "' Electric. motor starting and controlling switchgear.” C. C. 
Garrard, А. II. Rating, and W. Wilson. April 29th. В 

12.318. Syndhroniang stens.“ Western Electric Co., Lid. April 29th, 
(United States, May Ist, 1920.) 

12.344. Means for operating track-sanding apparatus of trainwuy, Xc., 
vehicles.“ G. A. Bradfield and M. F. Keen. April. 29th. 

12. 52. Sound receiving equipment for ships." Signal Ges. April 20th, 
(Germany, May 31st, 1020.) 

12.363. Electrical fitting connections.“ J. А, McKay. April. 29th. 

12,370. *' Electro-magnetic relays, &c," Automatie Telephone Manufactur- 
ing Co., Ltd. April 29th. (United. States, May 6th, 1920.) 

2,379. Electric. lighting, heating, and ventilating installations for rail- 
way, Ac., vehicles," А. H. Darker and J. Stone & Cu., Lid. April ЭҺ. 

12,341. “ Induction train control systems," J. B. Regan. April 29th. 

12,386. ** Electric switches," Bristol Tramways & Carriage Co., Ltd., and 
B. А. Payne, April 29th. 

12.397. Maygncto-electric 
C. P. Godfree. April 20th. 

12,406. Current conducting wire for hermetically brazing in glass." 
. P. Thompson (Vereinigte Giuhlampen-und. Elektrizitats. Akt.-Ges.). April 
JOth. 

12. 10. Screen for. head lamps, &c., to eliminate. glare. V. W. Turner. 
April. 30th. 

2.40. Electrical. means for operating mechanisms by sound." C. P. 
Ryan. April Auth. 

12.4714. Electric radiators.” II. Harrison and J. R. Quain. April 30th. 

12. % ** Means for obtaining high-voltage electrical impulses.“ N. W. 
McI.aichlan. April 301^. 

12.404. t Ehermoe-electrie generator of steam.“ G. Durando. 
(Italy. April Joch, 1920.) 

12 % . „ Electric switches." R. W. Bill and H. Heath. May 2nd. 

12.470. *" Auxiliary electric light for use with acetylene lamps, &c., on 
motor vehicles." W. H. Date. May 2nd. 

12.500. ** Movable letter electric sign for cars.“ R. Winterburn. May 2nd. 

12,501. '* Means of generating electricity.“ J. Evans. May 2nd. 

12.515. Device for converting alternating into continuous current for 
feeding three-clectrode thermionic tubes, &.“ R. Vallette. May 2nd. (France 
December 9th, 1920.) 


Metallurgique Electrique. April 28th, 
Metallurgique Electrique. April 28th, 


Brush Electrical En- 


generators for internal combustion engines.’ 


* 


April 30th. 


12.532. '' Appliance. for registering telephone calls.“ C. F. Kubec and J. 
Phillips. May 2nd. | 

12,44. [Ignition arrangements for internal combustion engines." A. E. 
Lamkin. May 2nd. i | 

12.561. Telegraphic apparatus." М. B. Rodriguez. May 2nd. 

12,562. '* Electric meters.“ F. Holden. Мау 2nd. 

12,566. Dynamo-electric machine group." A. F. Beach, May 2nd. 


12.573. Process for electrolytic production of potassium carbonate from 
potassium chloride solutions," Chemische Fabrik. Griesheim-Elektron and 
R. Suchy. May 2nd. 

12,980. '' Telephone call recorder." L. Boyes and E. R. Simmonds. May 


12.638. “Cable attaching device for Aying electric cables to carbon. brushes.” 
E. Cindre. May 3rd. | _ | | | 

12,042. Electrical controllers  Metropolitan-Vickers Electrical Co., 1.14. 
May 3rd. (United. States, Mas IFrh. 1920.) | 

12.654. PTH phone + hinge эуе ms" I.. Polinkowsky and 
Electric Co. ltd. Мах 379. | 

12.630. Electrical boiling rings 
and €. H. Smith. Mav Bed. | mE 

12.658. System of „eric current. distribution.“ C. X. 


Western 
Көен. Fires, Ltd, F. L. Newhouse, 
Turner. May 


Н. Lucas and W. C. Turner. 


* 


* Electric switches.” Мау 3rd. 

12. %%. Signalling: devices for telephone, Фе... systems. Automatic Tele- 
phone Manufacturing Co., Lid. May 3rd. (United States, June Ist, 1920.) 

12,694. Duples, Ас. telegraphy. ОН. W. Sullivan. Mav Ard. 

12.703, ‘Secondary batteries.“ Hart Accumulator Co., Ltd., and F. J. 
Holmes. Мау 3rd. 

12.706. secondary batteries and secondary cell containers." Hart Accu- 
манто Co., Lad. and F. J. Holmes. May За. 

12.719. "t Fhstrie terminale, W. Owens. May 4th. | 

12.27. “Apparatus for swit hing clectiicity, gas, or liquids on or ой.” 
C. Sueden. XI. ev 41h. 

12.744. Means. tor conveying electric current from overhead wires to 
tramecars," С. G. Millington and W. Sharp. May $h. 

12.746. » Transmitting photographs, messages, &c., by telegraphy." E. W. 
Whiston, May 4th. ‘ 

12,749. Arc generaters and methods of regulating same.’ Т. E. Robert- 
son (S. Davis). May 4th. 

S063. Sparking plugs.” J. F. Spalding. Mav 4th. 

pe Трпо system for internal combustion engines." C. E. 
and €. Lamb, May 4th. . 

12.776. “Telephone exchange systems.” L. 
Шин Co, Lid. May 4th. 

12.70. '* Electric burelar alarms Polvp Ges. Fur Apparatebau der 
Feinmachanik Ges., and G. Wittwer. May 4th. 

12.810. „ Manufacture of metal tubes by electrolytic. deposition." М. A. 


Jans 


Polinkowsky and Western 


э 


Jullien, May 4th. ИЛ 
12.836. t Machine for registering) telephone calls. S. Gavner. May 5th, 
QAM.  Rlectrieal fuse bridges" W. OE. Flower. May oth. 
12.9443. Resistance grid for. electric motor starters, &.“ J. Schuil. May 
» 
oth 
12.88], i Electric fuses.” W. Clark and Clitk's Neo Electric Devices, 
I. td. May orb 
2. . » Commutators.”” A. H. Steptoe and E G. Steptoe. Mav Sth. 
15 ` ptoe and FE. n th. 
o6, Selective switches.“ Mestern Ebsti Co., Ltd. (Western Electric 


Со. Unc). Мах Sth. 


12.902 б Electrical machines with fon ventilation!"  Stemens-Schuckert- 
werke M ** oth. (Germany, M iv oth, 1920 5 

Wwe Spork caps 1. II T. Hollen. May Sth, 

15.917. Controlling mechanism oof tramway, &., switches.” S. S, 


Wriohtson M av Sth. 

woe Apparatus for convertim! olternatino to. direct. electric currents 
and sue versi J. E. САМ егех and M. E. Higbt Ма oth, 

012,923. t] Etectric switches” R *. K Bohon. May Sth, 


Ur tle trial plug switches, NU Ek. Jones Ма 6th 

pap o рн тох for awtomobil, Ае. cle tre ghnog svateme . X. 
Мө, F0]. Miller, and E A Sanders Mos 6th. 

oa Ееее сми” F H Rell Mas 6th. 

pue? e, eri beilo set 7 ЛО Hewitt May 6th 

зр oM aun ne cutout 6 Dorn Mas 6th 

reap Атон current motors M. Dewhurst and Dewhurst and 
Pero; [е Mos Ah, 

[рөө n Method of pro tuong frown tungsten mires ". Patent Treuhand 


Ges aar ЕТК he Glubtbampen Mas 6th, (. ien, Mas 7th. 1720) 


13,021. “ Electric signalling and telegraphic devices, &c." E. O. Symonds 
May 6th. : | 
13,030. “ Circuit connection fittings for electric wiring systems.“ L. М. 
Waterhouse. May 7th. | 
13.063. Annunciater, signs." R. N. Chubb. May 7th. (United States 
May th, 1920.) 
13,041. *'Joint for tramway rail.” L. P. Davies and K. James. May Tth 
14.044. Radio-signalling systems." Radio-Communication Co., Ltd, and 
J. Scott-Tagpart. May 7th. . 
13.059. Time limit relays, circuit breakers, &c." B. 
Mirrey, and А. Reyrolle & Co., Lid. May 7th. 
13,0603. ** Automatic electric door bolt and release." S. II. Lacey. May 7th. 
13,068. "'' Electric switches," H. М. F. Ireland and H. Lucas. May 7th, 
13.000 . Electric heating, drying, Xc., apparatus.“ W. Hashurot, May 
7th. | ` 
1.071. ** Portable. electric tool for drilling, reamering, tapping, Ac.“ FO W. 
White and White, Jacoby & Co., Lid. May 7th. 
13.084. Dsnamoeseleetric machinery for electrice welding." Brush Ы. 
trical Engineering Co., Ltd. and P. Huggins. May 7th. 


H. Lceson, J. 


PUBLISHED SPECIFICATIONS, 


The numbers in parentheses are those under which the specifications wil! be 
printed and abridged, and en «heeavent proceedings will be taken. 


2019. 

25,493. “ Wireless signalling.“ E. F. W. Alexanderson and General Lia 
tric Co. October loth, 1919. (United. States, October Ш, 1915.) ilio o 

25,579. Connecting electric currents." L. Seblini;, October Isch, ГЛ) 
(France, October ИНҺ, 1918.) (134.211.) 

25,718. Connecting electric currents.” L. Seblini, 
(France, June 4th.) (Addition to 134,211.) (144,242) 

27.196. Electric heat-producinj! element. and applications. thereof to op. 
paratus or articles." C. Н. Који, November oth, 1919. (Сорпа uppoa 
tion, 31.711519.) (162,012.) 

28. M00. Electric gas lamps with glow discharge,“ J. Pietsch Ab- Ces. 
November 6th, 1917. (Patent of addition not granted.) (135, 8b.) 

28.872. Electricity meters.“ Chamberlain & Hookham, Lid., and 8. 
James. November 20th, 1919. (162.015.) 

30.143. Safety tram shackle.” J. Leadbeater, D. 
Williams. December grd, 1919. (162,018.) 

30, 176. Devices for electrically measuring the lengths of electric cables.” 
W. E. Benson and Callender's Cable & Construction Co., Lid. December Jrd, 
1919. (162,019.) 

1920. 


452. Electrically-heated cooking device." C. C. Armstrong. June 27th, 
1916. (137, 26.) 

1,181. Transmission gearing for electric. motors.“ E. Small and W. S. 
Smith. January 140, 1920. (162,286.) 

1,387. “ Rotating interrupting devices for high-speed: sparking apparatus." 
O. Imray (Bosch Akt.-Ges., R.). January loth, 1920, —(162,033.) 

1.467. Machine for the automatic and continuous production of seamless 
boxes, lamp sockets, and other articles. by clectrolysis." 5. O. Сомро. 
January loth, 1920. (162,042.) 

1,763. “ Protective arrangements for electric distribution systems“ A. 
Reyrolle & Co., Lid. (J. C. van Staveren). January. 20th, 1920. (02,01 

1.773. Electrical step-by-step devices. for indicating and other. purpes s" 
K. Higginson and Carey-Cavey Syndicate, Ltd. January 20th, Ig. celal) 

1.571. Wireless telegraphy and telephony." W. H. Eccles and J. H 
Vincent. January 21st, 1920. (162.067) 

1.872. Device or apparatus lor testing the sparking plugs of intern: 
combustion engines.” J. B. Tucker. January Шм, I. (6206s) 

1.555. Means for adjusting brake shoes use in tramway vehicles ат 
the like." S. Thomas. January 215, 1920. 4162.67.) 

2.354. Electric switch of the tumbler tpe." S. E. Foster, Januars 260, 
LRO. ( 162,086.) 

2.37 N. Electrically-heated. irons." II. 
January 26th, 1920. (162.088.) 

2.542. ‘Electric protective devices.,“ British Thomson-Huuston Co., Lel. 
(General Electric Co.). January 27th, 1920. (162,04,) 

2.687. Wireless telegraphs and telephony. E. Hoghton and. Роһи 
Aircraft Co., Ltd. January 28th, 1920. (162.097.) 

3,701. Systems of regulation for „trie circuits" British Th rmn 
Houston Co, Ltd. (General Flectrie Cop. February 6th, I. (062,018 : 

. ng. „ Electric switch boxes and the tike WMW. Нау Telegraph 
Works Co., Ltd., and W. II. Nicols. February 7th, 10. (12.119. 

3. 2. Electrically-operated diaphragm horns," B. А. Quint. and А. K. 
Kearney. February Oth, IRO. (162,120.) 1 

4,467. © Magnetic blow-out devices for electric switches and the like. 
T. Zweigbergk. February 13th, 1920. (162.128.) / 

6.2209. Electromagnetic brakes." IEranic Electiic Co., Ltd. (Cuter 
Hammer Manufacturing Co.). March Ist. 11205 10.145.) 

6.542. Battery charging tems,“ Automatic Telephone Manufacturing 
Co., Lid. June th, 1919. (144,611) | . 

925. „ Telephone systems. Automatic ‘Telephone Manufacturing Co. 
ld. May 28th. 1919. (143,542) 

9.236. ** Method of and apparatus for manufacturing electric. incandese п 
lamps.’ Westinghouse Lamp Co. April 3rd, 1919. (141,049 

„. . Controlling mechanism for electric. circuits,“ Industrial Research 
Corporation. April 28th, 1920. (142401) 

11,665. Portable electric lamps.“ Fullers United Electric Works, Lil. 
and L. Fuller. April 27th. 1920. (162. 183.) d 

13.70. „ Eleetrically-heated. perforator.“ A. B. Campbell. May 19th, p 
(Addition to 122,771.) (052,199) 

14.1865. ** Electric projector. lamps for motor vehicles." 
Howes & Burlev, Lid. May 25th, IMO. (162,202) 

16,034, » Arrangements for the coupling of two alternating current eles trie 
systems in parallel"? Меге de Constructions Eleciriques Du Noid et de 
VEs. January Rnd. 1914. (145.022. 

16.310. '* Suppression of sparking at the interruption of сопе tors, m 
versed by current." Siemens-Schuckertwerke Ges. July 29th, 1215. oe. 

In. 10. Revulating means for electrical machines." Soc. Anon, iar 
lissements L. Bleriot. February 20th, 1919. (Addition to 130.375) (15.4% 

19.62. Oil break. switeh in which the das pressure generited Upon us 
being opened accelerates the movable contact in the direction of m. eing. 
out motion." Allgemeine Elektricitats Ges. April Ist, 1914. (047.65) 

21.541. ‘t Covers for electric switches. and the inanufocture there for." 
Sodring and N. P. E. Winther. jule 17th, 10. (162.20) 

ОИТ S. Krupp AK! Gees Nau 


October 21st, 129. 


Wecks, and E. D. 


Cheshire and W. Summierhayes. 


А. J. Curnow arl 


SON 


S27. „ Flecetre-magnetic overload: cut-outs.” 
sth, 1919. (149.673. 


27 2% „ Arrangement and construction of sparking plua fey онт“, 
combustion engines, Fo I. Muller. October Verh, bape Т2 Б 0 à 
ЗӨ өк .. етене dames operating wath luminous. dish de J Pom 
AL: les [эла Web, 1917 (155.784 1 


A921. 


6.9172 ** Flectrically heated melting and other берилсе " Morgen MEL 


Co, Trd, ond €. W. Speirs, October 7th. 1219. (Divided appin ation m 
16153 (162,216) 


ible 


47» rF 5 — 31 tea c’ ð — „7. — — — r4 


мим ът . sm, pu . 


TEE 


ELECTRICAL REVIEW. 


Vor. LXXXVIII. 


MAY 27, 1921. 


No. 2,270. 


ELECTRICAL REVIEW. 


— — —— 


Vol, LXXXVIII.) CONTENTS: May 27, 1921. [No. 2, 270. 
Page 
Electricity Supply Tariffs... е6 аз eee ing * 669 
The Paralysis of Industry... РР vie 952 кыз e. 670 
Individual Responsibility and Leadership T ха ee 670 
Smokeless Air ves nus е a sen, ee ves. 67l 
The Electrical Wages Dispute  ... is as We e. 671 
The I.M.E.A. Convention ... wes T si TEE 1674 
German Competition in Norway ... ek ee we 671 
A Country House Hydro-Elect ric Tustallation (Qus.)... "E 


The Electricity Supply Bill see $us wee sis .. 674 


The Institution of Electrical Engineers Bes 92 ... 675 
New Electrical Devices, Fittings and Plant (il l us.) es 676 
Legal eee ове 06 eee eee eee eee eee O77 
Correspondence— 
Thermostatic Switches m А one -— e) 677 
The Maintenance of Intercommunication Telephones ... 677 
Fire Prevention and the Insurance Companies ves, 677 


The Grading of Mains Engineers ... ane "T TREE! 
Cables for Hot Situations  ... xs . eis woe 678 


Conservative Methods Р on Sie vi „% 678 
A Peculiar Phenomenon  ... К» t es e. 678 
Architects versux Electrical Engineers ‚+ e. 678 
The Training of Kinema Operators - M 2 679 


Copper Losses in a Three-phase Motor Stator e. 679 
Charging for Idle Current ... ‘ies aay sis wee 679 


Business Noten „ oo 680 
Notes... өөө eee өөө ace eee eee ees e 687 
City Notes өөө өөө өөө өөө өөө өөө ecc e. 689 
Stocks and Shares ... eec je eee - ecc e, 692 
The Royal Society's Soirce (concluded) ... ie Vix el. 693 


The Present Economic Position of the Eogineering aud Allied 
Industries (concluded) . "T xus дан e. 694 


Electricity Supply Tariffa 8 ins bos wee ex) 696 
Joint Electricity Authorities we Sit е el. 697 
New Patents Applied for, 1921 ... ea es ias * 700 
Abstracts of Published Specifications ... ace SEN * 700 
Contractors' Column ese T „+, Advertisement page xxvi 


“ELECTRICAL REVIEW” SUBSCRIPTION RATES. 


UNITED KINGDOM  .. 
OANADA ee oes ee ee ee ee 
OOLONIAL and FOREIGN .. .. 2 


Postage . Free. 


THE ELECTRICAL REVIEW. 


Published every FRIDAY, Price 6d. 
The Oldest Weekly Electrical Paper. Established 1872. 
TO BE OBTAINED BY ORDER FROM ANY NEWSAGENT IN TOWN OR COUNTRY, 


OFFICE, 4, LUDGATE HILL, LONDON, E.O. 4. 


Telegraphic Address: AE EAN. CENT., Lonpon.” Code. A B C. 
Telephone Nos.: City 997 Central 4425 (Editorial only). 


The “ Electrical Review " is the recognised medium of the Electrical Trades. and has 
by far the Largest Circulation of any Electrical ludustrial Paper in Great Britain. 


£11714 8 per annum. 
1 12 6 do. 
1 6 do. 


FOREIGN AGENTS: 
ADELAIne: Messrs. Atkinson & Co., MILAN: Fratelli Treves, 


Gresnain btreet, 

ArckLasp N.Z : Gordon & Gotch, 
Albert Street; Peter G. Tait, Р.О. 
Box 392, 

BRISHANE: Gordon & Gotch, Queen St. 

CHRISTCHURCH, N.Z.: Gordon and 
Gotch, Manchester Street. 

Dunepin, N Z.: Gordon & Gotch, 
Princes Street. 

JOHANNESBURG, CAPETOWN, BLOEN. 
FONTEIN, DvrRBAN, Port ELIZA- 
yee &c, Central News Agency, 


Launceston: Gordon & Gotch, 
Cimitiere Street. 

MELBOURNE: Peter G. Tait. 90, Wil 
liam Street, Gordon & Gotch, Queen 
Street, 


Cheques and Postal Orders (on Chict Office, London) to be made 
Liw ED and crossed London City an 


Tar ErrcruicAL Review, 
Maak Newgate street Branch 


PERTH, 


SYDNEY: 


New YoRE : D. Van Nostrand, 25, Park 
Place. 
Paris: Boyveau & Chevillet, 22, Rue 
de la Banque. 
W.A.: Gordon & Gotch, 
William Street. 
Rome:  Loescher & Co, Corso 
Umberto 1? 307. 
Peter G. Tait, 273, George 
Street; Gordon & Gotch, Pitt Street. 
Токто: Maruzen Co., Ltd., 11-16, 
Nihonbaahi-Tori-Bancbome, 
Toronto, ONT.: Wm. Dawson & Rons. 
Ltd., Manning Chambers , Gordon 
and Gotch, 132, Bay Street 
WELLINGTON, N. Z. Gordon & Gotch, 
Cuba Btreet. 4 
avahble tc 
Midland 


ELECTRICITY SUPPLY TARIFFS. 


Tun two papers read before the Institution of Elec- 
trical Engineers by Messrs. J. R. Blaikie and J. W. 
Beauchamp have effectively drawn attention to a subject 
Which, for 30 years a matter of absorbing interest to 
electricity suppliers, has latterly become not merely of 
supreme ипрогїапее, but even a question of life or death 
to many undertakings. In other callings that have been 
subject to State control since the war, if the price has 
been fixed the trader has at least had the option of 
refraining from sale; or if he has been obliged to sell, 

he has been allowed to secure a fair price or its equiva- 
lent for his wares; but the electricity supplier is be- 
tween the devil and the deep sea—the maximum price 
of his product is fixed, and he is compelled by statute 
to supply all comers at that price or less. We have 
pointed out on various occasions that under the exist- 
ine conditions these obligations press so hardly on the 
smaller undertakings that it is absolutely impossible 
for them to make ends meet ; ; in the case of the municipal 
undertakings the inevitable deficit will have to be made 
good out of the rates, which are already at an excessive 
pitch, but the small companies are in a still graver 
plicht—they are faced with bankruptcy. Мапу of them 
have a waiting list of would-be consumers whose de- 
mands, according to law, must be satisfied, for which 
purpose the plant and mains must be extended at pre- 
sent prices—an absurd proposition when they are 
actually unable to pay their way with the existing low- 
priced plant. | 

" Obviously the situation is an impossible one, and it 
is incumbent upon the Electricity Commissioners to find 
a way out of it with the least possible delay. As Mr. 
Ll. B. Atkinson pointed out when a deputation from 
the British. Electrical Development Association waited 
upon the Commissioners in November last, people are 
anxious to have a supply of electricity, and would 
rather рау a high price for it than be deprived of it 
altoyether—the latter event would, indeed, be an anti- 
climax under the régime of a Board of Commissioners 
appointed to promote the supply of electricity through- 

out the length and breadth of the land! Six months 
have elapsed since that interview, at which the situation 
was fullv explained to the Commissioners; we do not 
suggest for a moment that they have neglected the 
matter, but it is the plain fact that the situation is the 
same to-day as it was then. The trouble arises entirely 
from the rigid control imposed by the statutory pro- 
visions Which cannot be varied without reference to 
Parliament. In the United States, the tariffs are super- 
vised, as we recently explained, by local *f Public Utility 
Commissioners,’ and in this country they should be 
placed under the discretionary powers of the Electricity 
Commissioners. Provision is made to this end in the 
Electricity (Supply) Bill. but the revision can only be 
made at triennial intervals, and as in many cases this 
would involve further delay, that provision is inade- 
quate. There is also a considerable risk of failure to 
pass the Bill. Hence the Commissioners should secure 
powers independently of the Bill, for the matter is 
verv urgent. 

As regards the form of the revised tariffs, the subject 
has been exhaustively studied during recent vears, and 
the consensus of opinion is overwhelmingly in favour 
of а tariff which shall take separate account of the fixed 
charges and the running cost of the supply. The argu- 
ments in favour of this tvpe are unanswerable: more 
than any ether sound economic tariff. it tends to develop 
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the use of electricity for the most diversified purposes, 
while it ensures that even the most unprofitable class 
of consumer shall contribute a fair proportion to the 
income of the undertaking. It has been shown that 
some consumers would be unprofitable even if they paid 
Is. 9d. a kilowatt-hour. 

It is well that the industry should fully understand 
what is meant by the present conditions. Small under- 
takings are unable to raise fresh capital; extensions 
cannot be carried out; manufacturers and contractors 
receive no orders from these undertakings ; the price of 
energy for heating and cooking is deliberately put up 
to prohibitive values with the express object of pre- 
venting consumers from increasing their demand and 
overloading the plant! It can hardly be wondered at 
that when the small undertakings were forced into the 
adoption of such methods to keep their stations running, 
au impression developed that the Commissioners wished 
to crush these undertakings out of existence, to make 
way for new schemes. That view has been indignantly 
repudiated by the Commissioners; but unless their 
efforts to bring about improved conditions are quickly 
successful, the same result will ensue. Small under- 
takings cannot ''live on their losses. 


THE PARALYSIS OF INDUSTRY. 


AT the moment of writing, the coal dispute has 
dragged its weary length along for close upon eight 
weeks, and it is to be hoped that the miners, the owners 
and the Government are by now sufficiently alive to the 
extent of the damage that the country is suffering, or to 
their responsibility for it, to make some real and effec- 
tive attempt to bring it to a conclusion. 

The extent to which British prosperity depends on coal 
would appear not to be generally realised. It is not so 
much that coal itself forms a convenient and quickly- 
handled cargo with which to load ships on their outward 
vovages. Many economists consider that coal is too pre- 
cious to be exported, and that our whole handling of coal 
is wasteful in the extreme. Coal is a reservoir of valu- 
able chemical products, of which two, coke and gas, are 
fit only to burn. To burn, or sell, the whole precious 
thing is a wasteful process of which any engineer should 
be ashamed. We must pav for our imports by exports, 
hut those exports ought to be goods manufactured here 
bv the aid-of the coal with which we are providentially 
endowed. Sir Robert Hadfield says the world is hungry 
for steel. What nation is better fitted to satisfy the 
world hunger than Great Britain? Yet we stand idly by 
and leave the coal down in the mines. Let it be under- 
stood and appreciated that our trade has fallen off to 
such an extent that it is no longer capable of maintaining 
the population of these islands, even at the pre-war stan- 
dard of living, let alone that better standard for which 
we were taught to hope. 


During the war the nation proved itself capable of the ` 


highest possible degree of organisation. If we can 
organise successfully for destructive purposes, why not 
for constructive? There was much that was wrong in 
our war-time organisation ; much that was wasteful and 
inefficient. But there was more that was right and good: 
more that was efficient and economical, in the true sense 
of the word. If we had lost the war, there can be little 
doubt that the Germans would have come here and we 
should have been organised, willy-nilly, for the produc- 
tion of whatever thev chose to demand. Having proved 
ourselves equal to the accomplishment of a great purpose, 
is it not seen to be a miserable shame that we cannot, or 
will not, at any rate we с/о not, set ourselves resolutelv to 
the accomplishment of a far greater purpose? For peace 
іх greater than war. The demands of the populations of 
the world are greater than the demands of the greatest 
army, The duration of peace is longer. же тау hope 

than the duration of war. The feeding and clothing and 
housing of the nation’s children is a bigger business than 


the feeding and clothing and housing of the nation’s 
soldiers. ‘Then why don’t we get on with the job! 

The misery of the unemployed, of their wives and chil. 
dren, is less spectacular than the distress of a mighty 
army, driven backwards by the lack of means to advance 
or defend itself. But it is equally, or more, in- 
portant that the nation should supply their needs; and, 
what is more, it is the purpose immediately to hand. 
The discipline of the war taught us all that now is the 
only time. А book, reviewed in our columns recently, 
said that ''to-day's need is production; to-morrow's 
need will be selling." To-morrow has come, and the 
need of to-day is to get business. We can only get busi- 
ness if we will pay for our necessary imports with 
exports at a reasonable price. Our cost of production 
must go down. The way to reduce cost of production is 
to increase production. 1% is not necessarily the case 
that wages form the chief item in production costs. 
American wages are notoriously higher than British; 
yet, even at an adverse exchange, American goods ure 
frequently cheaper, in overseas markets, than British. 
Considering the country as a business proposition, is it 
not obvious how our overhead costs are increasing dur- 
ing the hold-up of industry? We simply must get back 
to work, and recognise that goodwill between classes is 
the only way to prosperity. 

For the settlement of the coal question the authorities 
are feeling their way toward a new solution. For other 
industries, let Whitley Councils be encouraged. The 
machinery of industrial peace has largely been thought 
out and prepared. It is the application of the prin- 
ciples which would set the machinery in motion that is 


lacking. In Heaven’s name, let us do something now! 
THERE never were so many capable 

Individual minds at work trying to solve the in- 
Responsibility dustrial wage problem. This fact 


alone should fill us with hope that both 
the right spirit and the right way will 
soon be found. It is useless to imagine that we are 
going to get over our difficulties if all we have to say 
is wages must come down! ’’ It must be understood 
that there is an all-round responsibility und duty. If 
big cuts in wages are not desirable, let the reductions 
be as large as they can be as the result of agreement. 
What neither the '' working man nor the employer 
can afford to overlook is the zeal of Continental work- 
men, and their large output for comparatively low 
wages. We must. have our efficiency at its maximum 
and our costs at their minimum. Wherever it is pos- 
sible we must, as Major S. G. Howard, M.P., has re- 
cently remarked, seek relief in improved methods of 
production by up-to-date machinery and a larger out- 
put by labour. We recognise that there is nothing new 
in these reflections. But we cannot secure maximum 
efficiency and output without the co-operation of all 
interests. We agree that it is better to ask for a 
bigger output for the same wages than to ask labour 
to take lower wages for the same output. When will 
the far-seeing minds in the unions bring their influence 
to bear upon the mass, and show them that the unprac- 
tical idealism of some and the deliberate destructiveness 
of others are doing serious injurv to the interests of 
millions of men, women, and children? There is some- 
times в call for leaders who will point out the way 
of sanity and safety, for spiritual leaders who will guide 
us with regard, to the application of great Christian 
principles in our industrial relations. We believe 
that human leaders are not the need. Human leaders 
are discredited at present; each has his own limite 
following; none influences all; but we тау each 
exercise our individualitv for moderation. Deeply 
in the minds and hearts of the British people there are 
rooted sound principles which are themselves influen- 
tial leaders of the race. It is known well enough what 
is the right thing to do. Part of the failing lies in 
our unwillingness to follow the leadership that reign 
within. 


and Leadership. 
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Lerrers written to The Times by 
artists and architects have recently 
| drawn attention to the extraordinary 
clearness of the atmosphere of London, due to the ab- 
sence of smoke. We have ourselves observed that the 
views of London and its surroundings which can now 
be obtained from elevated points far surpass anything 
within our experience, and we are glad to record that 
the miners’ strike has thus conferred upon us one bene- 
ficial result, even if it be of no material value. 

Apart from the esthetic aspect, however, there is a 
very substantial gain to be derived from the purification 
of the air, based upon several factors—improved health, 
reduced expenditure of time and labour on the cleansing 
of houses and clothing, lessened cost of renewing decora- 
tions, and, perhaps the most important of all from the 
financial point of view, reduced wastage of buildings 
and other structures due to the destructive effects of 
the products of combustion. It is to the last-named 
item that the architects especially direct attention, 
urging that having experienced the benefit of clean air, 
we should take steps to make the reform permanent, 
by abolishing the use of soft coal and substituting for it 
gas, electricity, and hot water. 

The difficulties in the way at this time are admitted ; 
the proposal is on the same footing as many others— 
railway electrification, the development of electricity 
supply, the utilisation of water power, &c.—namely, 
that if the capital were available to carry it into effect, 
the return on the outlay would be abundant; but the 
capital is not at command. The nation is impoverished, 
and must be content to walk warily for a time. 


Smokeless Air. 


THE sections of the Electrical Trades 
Union which ceased work to prevent a 
reduction in their wages have, after a 
short time, seen reason, and have re- 
turned to work upon the terms arranged between their 
union and their employers. А further conference 
ia being called at the end of the present month, whether 
to confirm the tentative agreement, which apparently 
has not yet been officially repudiated by the E.T.U., or 
to postpone the date of the second stage of reduction, 
we know not. It is clear, however, that the other unions 
comprised in the Federation of Engineering and Ship- 
building Trades were not disposed to render active 
support to the electricians, and, indeed, even their 
sympathy was rather a doubtful quantity. This was 
not to be wondered at, having in mind the simple fact 
that they (the other unions) had already accepted cer- 
tain reductions. The spectacle of workers on reduced 
wages losing even these to sustain the wages of other 
workers at the same level would have been too ridiculous 
to contemplate. | 

Rumour has it that the collapse of the strike was 
largely due to the flat refusal of many members of the 
E. T. U. to engage in it; that they are utterly sick of the 
incessant attempts of their leaders to involve them in 
strikes. and that there is a rod in pickle for the Execu- 
tive of the London Branch. However that may be. we 
trust that a real and lasting settlement will be arranged 
at the next meeting with the employers. 


The Electrical 
Wages Dispute. 


MEMBERS of the Incorporated Muni- 
cipal Electrical Association, and pro- 
spective visitors to the annual Conven- 
tion, will learn with regret that owing 
to the prevailing conditions, over which they had no 
control, the President and Council have been reluctantly 
compelled to cancel the Convention for this year. Their 
disappointment will be mitigated to some extent by the 
fact that, for some time past, thev must have felt mis— 
givings on the subject, but none the less, the abandon- 
ment of this always enjovable and exceedingly useful 
meeting will for manv mar the memory of the coming 
summer. No one will more keenlv regret the necessity 
of the decision than the President. Major Richardson, 
who with the aid of the Dundee Local Committee has 
exerted every effort to avoid it. If we remember aright, 


The I.M.E.A. 
Convention. 


this is the second occasion on which he has been de- 
prived of the pleasure of welcoming the Convention to 
his own town, and we extend to him our sympathy. We 
hope that at the annual general meeting (to be held in 
London on July 22nd), and at the annual dinner on 
the previous evening, the members will be present in 
great force, as the next best thing to holding the Con- 
vention. 


ABOUT а year ago а Norwegian con- 


German temporary raised the question of the 
Competition prejudice caused to the native electrical 
in Norway. manufacturing industry through Nor- 


wegian supply works placing orders 
with foreign firms, particularly German and American. 
The newspaper now draws attention to two fresh in- 
stances in which unfair treatment has been meted out 
to Norwegian firms through Germans being permitted 
to revise their offers after the tenders had been opened. 
In the first place, the Christiania municipal electricity 
works is about to obtain a further supply of power from 
the Rjukan hydro-electric works, and tenders were in- 
vited for two synchronous machines and apparatus for 
this purpose. Offers were received from Switzerland, 
Sweden, and Norway, and from two German firms. The 
Swiss tender was for 995,000 kronen, the Swedish 
674,000 kr., and the Norwegian 693,000 kr., while the 
German offers were 560,000 kr. and 530,000 kr. respec- 
tively. After the tenders had been opened and the com- 
petitive prices disclosed, the Germans offered to reduce 
their prices considerably. Instead of refusing to enter- 
tain the modified proposals, the Christiania authorities 
drew the attention of the Norwegian firm to them, and 
offered the latter the contract, but the bottom price 
to which the Norwegian firm could go in order to cover 
its expenses was 15 per cent, higher than the lower 
of the German initial tenders. Under the circumstances 
the municipal authorities accepted the German tender, 
which had been reduced from 530,000 kr. to 400,000 kr. 
Is it any wonder that the Christiania contemporary 
declares that this is an example of public authorities 
taking advantage of amended tenders, submitted after 
the original quotations had been announced, in order 
{о depress prices, and that this is a course of procedure 
which is inconsistent with the business customs of first- 
class firms? The second instance mentioned is attributed 
to the Vestfold Power Co., which obtained tenders for 
plant. The lowest German offer was 60,000 kr., and the 
Norwegian was 69,000 kr. A representative of the 
purchasing company visited the works of the Norwegian 
firm. and everything seemed to be in order, when the 
German firm lowered its price to 40,000 kr., one half of 
the Norwegian cost of construction, and secured the 
order. 

The Christiania Norges Handelstidende states that 
it is hopeless at present for Norwegian industry to try 
to compete with Germany. The wages in the latter 
country are about one-third of those paid in Norway, 
and the general expenses about one-fifth. Even raw 
materials are lower, as the Germans are largely buying 
scrap from abroad and working it up into manufactures. 
According to its capacity, Norwegian industry has 
fought against this insane competition. In the second 
case the Norwegian firm quoted at a price which 
not only would not have yielded any profit, but was 
15 per cent. under the cost of production. The news- 
paper submits that a time limit for tenders should be 
fixed, and no regard paid to any subsequent offers that 
might be received. 

It is of interest as bearing on the question under 
consideration to hear what the Norwegian Tidens Tegn 
has to sav. Referring to the report that Herr Hugo 
Stinnes proposes to obtain a firm footing in Danish 
industry. the newspaper states that this German is 
already manifesting great activitv in Norway. An im- 
port coal and iron business already exists in Chris- 
tiania under the title of Hugo Stinnes, and through the 
Siemens-Schuckert works in Christiania, which is closely 
associated with him, he is to become a keen competitor 
in the electrical industry in Norway. 
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A COUNTRY HOUSE HYDRO-ELECTRIC INSTALLATION. 


Ix view of the interest that has been awakened in hydro- 
electric schemes, the following particulars of a complete 
electric house installation near Oban, Argyllshire, may 
be acceptable to our readers. | | 

The stream from which the power is derived drains a 
large catchment area, about a mile wide and two miles 


in length, the hills, shown in fig. 2. rising on either 


side to over 3,000 feet. Owing to the heavy rainfall 
in the district, it was thought that there would be suffi- 


Еа. 1.—WEIR AND Р1РЕ LINE. 


cient water flowing in the stream even in the dry season, 
without the expense of constructing a reservoir, and this 
in practice has proved to be the case. 
The amount of water required was 85 cubic feet per 
minute, and after six weeks’ drought it was found that 
not less than 50 cubic feet of water per minute was pass- 
ing through the turbine and giving fully half load. At 


Fig. 2.—THE WATER SHED. 
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Fiu. 3.—TuRBINE HOUSE, 


f spate the water comes over anything- 


up to 12 in. above the weir, over the full width of the 
stream. 

The pipe line, which is about 2,000 feet long and 
almost straight, only three 150 deg. bends being used in 
its construction, is carried underground to the turbine 
house situated on the bank of the stream and at a dis- 
tance of about 50 yards from the dwelling house, which 
is illustrated in fig. 4. The estimated difference in level 
between the intake and the turbine house was 287 feet. 
It is interesting to note that after completion the head, 
according to tlie pressure gauge fitted on the turbine, was 
290 feet. 

The pipe line consists of 8-in. bore, No. 7 gauge, lap- 
welded steel tubes, coated with preservative compound, 
with socket joints, the whole being wrapped with hessian 
cloth and re-coated. The joints were made with lead 
and yarn, and the pipes were in lengths of about 18 ft. 
each. Owing to the very rough nature of the ground a 
considerable amount of blasting and deep digger work 
was entailed, and it was also a difficult matter to get 
the pipes into position on the rough hillside. A small 
existing building on the river bank with some slight 
alteration has made a very good power house, fig. 3, and 
in this are fitted the turbine, dynamo, and switchboard 
and the necessary controlling valves. 

The turbine, which is of Messrs. Gilbert Gilkes & 
Co.'s make, is capable of giving 33 b.h.p. or 22 kW at 
full load at about 650 revs. per minute, with an esti- 
mated net head of 268 feet at full load, there being a 
frictional loss of 20 ft. when passing 85 cubic feet per 
minute. 

Owing to the fact that the water is taken directly 
from the stream, there was no object in fitting an 
economiser, but a 6-in. sluice valve is fitted with a slide 
on which is marked the position of the valve for the 


various loads. This is really only used if the water 
flowing in the stream is less than the full capacity of the 
pipe. 


The turbine is fitted with a relief valve, a pressure 
vauge marked in feet and pounds per square inch, and 
a patent shaft governor consisting of a spring pendulum 
mounted on the shaft and coupled to the slipper 
detlector by means of a rocking shaft and levers. The 
operation of this governor is extremely quick and 
efficient. It was found on test with the spear valve 
three-quarters open, the dynamo giving 90 amps. at 
255 volts. that on all the load being thrown off, the pres 
sure only rose to 270 volts, which was practically due to 


Fig. 4.—THE HoUsE. 
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plant behaves extremely satisfactorily in operation. It 
was found that with the spear full open 100 amperes at 
250 volts was easily obtained, and this 15 per cent. 
overload was maintained for an hour after a six hours’ 
run at full load, the dynamo being perfectly cool at the 
end of the test. 

The plant runs continuously night and day, and no 
batteries are installed, which makes the switchboard 
arrangements extremely simple. On the switchboard 
in the power house an 8-in. dial ammeter and volt- 
ineter, shunt regulating switch and main switch and 
fuses are fitted, and from this to the house a concentric 
19/.083 paper-insulated lead-covered and armoured 
cable is run underground, 

The switchboard in the house has mounted on it.a volt- 
meter and an ammeter with red marks at 250 and 85 
amps. respectively, and also a 100-amp. Ellison circuit- 
breaker. This breaker is set to come out at 100 amperes, 
and cuts off everything throughout the house with the 
exception of the lights, which are not controlled by it. 
In the event of the breaker coming out, some piece of 
apparatus has to be switched out, as although the aver- 


age maximum current is only about 70 amps., the actual 
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Fic. 5.—Нот Water TANK. 


amount of apparatus whieh could be switehed in would 
take about 130 amps. 

In the mansion house, lighting, cooking, hot-water 
heating, heating and drying are all electrical, and from 
50 to 60 tons of coal are saved annually at a cost of £2 
or £3 а year for lubricating oil, if the capital eost is 
written off, and even if it is not, the scheme shows quite 
à good return on the money invested, the house being 
about five miles from the nearest station, and the cart- 
age of coal therefore being an expensive item. Through- 
out the house, &c., there are over 100 lamps and sockets. 
The installation was carried out with the Henlev patent 
Wiring system. 

In the kitchen a cooking range by the Falkirk Iron 
Co., shown in fig. б, is fitted, consisting of two ovens, 
hot cupboard, grill and six boiling rings, each of which 
is fitted with a ruby pilot lamp, a fuse, and a three-heat 
control switch; the ovens are fitted with thermometers. 
The total loading of this range, which is nickel plated 
finished as to the hot table and white porcelain enamel 
as to the ground plate, is 13.6 kW. 

The cooking on this range is extremely efficient, and 
the cook who, is operating it, although at first rather 
prejudiced apáinst it, would not now care to go back 
to the old Pe range after about six months’ experience. 

The hot water supply for the house is got from an 
electrically heated 45-gallon tank, which is both boiler 
and storage tank. That is shown in the illustration, 
fig. 5. and is placed in the bathroom, which room is kept 
warm. Four electrical elements are fitted 


in this tank, 
each loaded to 1,500 watts. 


The lower three of these 


Fic. 6.—CooKING RANGE. 


elements are connected up through a 3-way distribution 
board to a clapper switch and thermostat set to operate 
automatically at about 160 deg. to 170 deg. F. When 
the temperature falls, say, 5 deg. below this, the cur- 
rent 18 automatically switched on, and in a short time, 
when the temperature rises again, the current is cut off. 
In addition, the fourth or top element is controlled 
by a 10-ampere Hart d.p. switch, and with the four 
elements in circuit it is found that the water is raised 
from cold or, say, 45 deg. to 160 deg in. about two 
hours’ time. There is thus obtained an abundant 
supply of very hot water at any time of the day or 


night, and three ‘successive hot baths can be taken if 
required. luis is one of the most satisfactory parts 


of the whole installation, 
it was installed. 

Throughout the house there are fitted 24 10 to 12 amp. 
heating points, and 3-kW fires are used in the various 
rooms. No coal is therefore required at all, and if 
in addition to the electrical heating, which is very 
efficient, any fire is wanted, wood is burned from the 
estate; in the garage provision is made for a 10-h.p. 
motor and saw bench for cutting the wood. | 

The drying room is a small room 
about 10 ft. 6 in. by 7 ft., and is 
heated by means of three tiers of 
2-in. cast-iron pipes on three sides. 
These pipes are supplied with water 
from the ordinary cistern, and 
heated by one 1.500-watt element, 
which is continuously kept in cir- 
cuit. The temperature of the room 
is usually from 90 to 100 deg. Fah., 
and it is found from practice that 
thoroughly wet clothes put into the 
room at night are quite dry in the 
morning. This is found of great 
usefulness for shooting parties, as 
the district is rather a wet one. 

In the garage, where the supply is 
by overhead cable, a suitable charg- 
ing board for motor-car batteries is 
fitted, and throughout the house 
various apparatus, such as а 
vacuum cleaner, irons, kettles, hot 
plates, an egg boiler, &c., for various 
household requirements, are fitted. 

The whole scheme was designed 
and carried out by Messrs. Allan Arthur & Ure, elec- 
trical contractors, Glasgow, and has been running with 
complete satisfaction since the beginning of November. 
Such a scheme where water power is available is an ideal 
one, especially for houses that are situated at a 
distance from a station where the cartage of coal is in- 
convenient and expensive, and in the Highlands should 
appeal to many. 


and has run perfectly since 


The Electrical Energy in Thunderstorms. — Having 
defined a thunderstorm as an electrical machine, Mr. C. T. R. 
Wilson continued an explanation of this machine in his second 
lecture at the Royal Institution on April 14th. As a thunder- 
cloud moved across the country, the conditions, he said, would 
change as it passed over grass, forest, water, or snow. The 
current between the ground and the cloud varied according 
to the nature of the ground below. The very important ques- 
tion arose as to the number of storms that were going on at 
a given moment. This it was difficult to answer. In manv 
parts of the world thunderstorins were of daily occurrence. 
If he tried to form an estimate of the number in progress at 
4 given time he thought a thousand would be an under- 
estimate. & thunderstorin was wasting’ energy in lightning 
flashes at the rate of one million h.p., but it was a difficult 
matter to say if that energy could be saved. 

Apart from this wasted energy there was the question of 
the total transfer of electricity that took place between the 
ground and the upper atmosphere. Remembering the fhou- 
sand thunderstorms there was probably something far exceed- 
ing a thousand amperes carried between the ground and the 
upper atmosphere in the showers. An important question 
was Whether these currents were mainly currents of Positive 
electricity. going upwards or currents going in the opposite 
direction. Probably storms tending to produce currents of 
both kinds existed.—Morning Post. 
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THE ELECTRICITY SUPPLY BILL. 


(CoMMUNICATED.) 


Tux old saw that one tale holds good until another 
is told, applies with special force to the much-talked-of 
Electricity Supply sill, and while there is no doubt 
that the Editorial in the last issue of the Review con- 
tains some questions which are debatable, I hope to show 
that there are certain fundamental matters in connec- 
tion with the unification of electricity supply which 
scarcely admit of debate, as upon the evidence which 
I propose to give, the conclusion is obvious. 

In order to obtain a clear understanding of the pre- 
sent position it is necessary to trace the growth of the 
super-station idea from the beginning. Many years 
ago, several private Bills were brought before Parlia- 
ment promoting schemes for supply in bulk to Lon- 
don. With one exception, all these Bills were thrown 
out, because it could not be shown that the supply under 
the schemes could be produced at a lower rate than that 
already being given by the existing authorised under- 
takers, and this was at a time when wages and the cost 
of materials were at their lowest, both for the bulk 
supply schemes and for the existing undertakings. 

For some unknown reason the super-station idea, 
however, continued to grow in favour, until in 1918 the 
Board of Trade appointed a committee to investigate 
the whole question of electricity supply. The report 
of that committee duly appeared, and consisted largely 
of opinions, with little or no evidence in support, and 
a series of recommendations mainly based upon those 
opinions. One statement was, however, repeated fre- 
quently, and with this everyone probably agreed. It 
was to the effect that a cheap and abundant supply was 
essential. 

In paragraph 56 of the report (referring to the taking 
over of stations owned by existing authorised under- 
takers) appears the following : — 

An undertaking should in such cases be given that 
electricity will be supplied to them at least as cheaply 
as they could have produced it themselves in similar 
circumstances of coal, labour, and other costs, including 
capita] charges, with their existing plant and output."' 

The main recommendations contained in this report 
appeared in the Bill of 1919. 

Clause 7 of the Bill provides that when a station is 
taken over except by agreement, the district electricity 
board shall be under an obligation to supply at а price 
not greater than that at which it could have been so 
generated. 

It is well known that the compulsory clauses, as well 
as the financial clauses of the Bill were withdrawn, and 
did not appear in the Act of 1919. It is also somewhat 
suggest ive that the words“ at least as cheaply as and 
at a price not greater than " were also omitted from 
the Act and the following substituted : — 

Section 8 (1): „It shall be the duty of every Joint 
Electricity Authority constituted. under this Act to 
provide, or secure the provision of a cheap and abun- 
dant supply of electricity within their district." 

It would, therefore, appear that the promoters of 
the Bill were doubtful whether the Joint Electricity 
Authority, with its super-stations, could supply as 
cheaply as the existing authorities, 

In the present Bill. (Clause 13) appears the follow- 
Lig += 

The prices charged for electricity by a Joint Elec- 
tricity Authority shall be so fixed. by the Authority 

. that over a term of vears, to be approved by the 
Commissioners, their receipts on income account shall 
be sufficient to cover their expenditure on income ac- 
count (including interest and sinking fund charges) 
with such margin as the Electricity Commissioners шау 
allow. 

In the London area it is proposed to scrap 60 out 
of 77 existing stations, and if the Bill before Parlia- 
ment is passed, a Joint. Electricity Authoritv, with its 


ue 


super-stations, will be the only source of supply, and 
should it be found that it cannot supply as cheaply as 
the scrapped stations could have done (which is inerit- 
able), the price of electricity will have to be raised to 
any figure that will enable the Joint Electricity Autho- 
rity to make both ends meet. 

It must be remembered that unless the price of elec- 
tricity compares favourably with that of other forms of 
power, electricity will have to go under, and it will 
not be possible ѓо prove whether or not the super-stations 
can supply at a lower price until all the other stations 
are shut down. 

It is, however, possible by reading the report of the 
financial expert on the scheme for the London area to 
form а fairly safe opinion. 

The generating plant of the 60 stations above referred 
to, and which it is proposed shall be scrapped, consists 
largely of modern machinery of an efficient type pur- 
chased at pre-war price. This is stated in the technical 
report of the London scheme. The plant referred to 
will be replaced by plant erected in super-stations, the 
capital charges upon which will be siz times pre-war 
cost as stated by the financial expert in his report. 

I must, therefore, join issue with the statement in 
your Editorial of last week that electricity supply has 
ceased to be speculative. 

As a matter of fact, the financial expert, judging 
from his report, is firmly convinced that it is highly 
speculative when undertaken in tle manner proposed. 

I quite agree that the necessity of developing the 
electricity supply business, as zt ought to be developed, 
is urgent. I only differ upon the interpretation of 
the words. 

Ав regards money being spent upon the security of 
the rates, I am unable, and I know of no one who is 
able, to state definitely to what extent the rates may be 
liable, in the event of a deficit arising, in case the Joint 
Electricity Authority is unable to produce at a reason- 
able figure, and thus loses the commercial market for 
this form of power, but it may be a very considerable 
amount. The constitution of the Joint Electricity 


Authorities is such that they are not answerable directly 


to the ratepaxers, and this alone renders their forma- 
tion highly undesirable, more especially as they will 
have the spending of large sums of money, which do not 
come out of their own pockets, and in which they are 
not directly interested. 

If the supporters of the Bill have the courage of their 
convictions, let them induce the promoters to include 
two clauses in the Bill: (1) to the effect that the rates 
shall on no account be charged with any deficit due 
to the operations of a Joint Electricity Authority; and 
(2) to the effect that no station of an existing authorised 
undertaker shall be prohibited from continuing to de- 
velop by putting down additional plant, unless a supply 
can be obtained at a lower cost than it can be generated 
at if the additional plant is installed. 

Your Editorial states that if the financial clauses 
of the Bill are rejected it will throw the whole busi- 
ness into tlie hands of the companies.“ 

To quote vour own Editorial: ‘ This is pure non- 
sense as there are no compulsory clauses either in the 
Act or the Bill, and therefore no existing undertaking 
could be compelled to take a supply from a company, 
and if the Clause (2) referred to above were inserted 
in the Bill every existing individual undertaking would 
be protected as well as the supply business in general. 

Your Editorial states that Zhe reform of London $ 
electricity supply depends upon the passing of the Bill. 
I have tried to discover what this“ reforin ` refers to. 
Your Editorial, referring to Joint Electricity Antho- 
rities, states that “ the essential characteristics of the 
Joint Authority scheme are to be found in active 
operation in France and Germany. If this refers to 
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electricity undertakings, the illustration is ill chosen, 
as in statistics published in 1913-14 the average price 
per unit sold in London without any traction load was 
for the local authorities 1.75, companies 2.36, total 
2.13 pence; Paris 5.10, Berlin (with big traction load) 
1.70, Hamburg 3.08 pence. 

I will paraphrase vour Editorial remark by stating 
my emphatic opinion that the sucress of electricity sup- 
ply in the immediate future depends upon the financial 
clauses of the Bill being deleted and the clause (2) re- 
ferred to above being inserted and passed. 

I agree entirely with the final lines of your Editorial 
as to the prime necessity of a cheap and abundant 
supply of electrical energy throughout the whole 
country. provided the words ‘‘ cheap supply " mean 
“at least as cheaply as it can be produced by the 
existing undertakings.’ 


THE INSTITUTION OF ELECTRICAL 


ENGINEERS. 


THE CoUuNCIL'S ANNUAL REPORT. 


Tur Council of the Institution at the forty-ninth annual gene- 
ral meeting, to be held on ‘Tuesday next (May 3lst), will 
present its report for the year 1920-21 in which the continual 
growth of membership is emphasised; nearly 200 Post Office 
electrical engineers Joined the Institution during the session. 
The membership on April lst, 1921, was composed of 9 hon. 
members; 1,679 members; 4,005 associate members; 805 gra- 
duates; 1,897 students; and 454 associates, a total of 9,449, 
or an increase of 1,203 during the year; 45 members died, 135 
resigned, and the membership of 35 lapsed during the year. 
Five candidates submitted theses during the year in lieu of 
the associate meinbership examination, and 19 honours and 
distinctions were conferred on members, including five knight- 
hoods. During the past 12 months the numbers of meetings 
held were as follows: Ordinary, 17; special, 2; wireless 
sectional, 3; informal, 9; council, 16; territorial centres 
and sub-centres, 98; students’, 47; committees, 139. Twelve 
addresses and two lectures were delivered, and 15 papers were 
read; in addition a number of papers have been accepted for 
publication in the Journal without being read at meetings. 
There are seven territorial centres, seven sub-centres, and 
four provincial students’ sections in existence, as well as three 
local centres abroad (Calcutta, Hong-Kong, and Argentina). 
and there are local hon. secretaries and treasurers in 18 
countries abroad. There аге 15 standing comunittees, five 
sectional committees, and six special committees, and the 
Institution 18 represented on 33 bodies. The Council awarded 
eight scholarships valued at £50 and one valued at £25 each, 
tenable for one year. 

The question of erecting a suitable memorial to the members 
who fell in the war could not be dealt with during the past 
year owing to the absence of the Institution from its building. 
but will be taken up by the War Memorial Committee as 
soon as it is possible to select an appropriate position in the 
building. In the meantime, the task of collecting data for 
the biographical notices to appear in the war memorial book 
has been in progress, and the benefaction of £2,000 five per 
cent. war loan referred to in the last annual report has been 
constituted as a trust fund under the title of the War Thanks- 
giving Education and Research Fund (No. 1), the trustees 
being Sir James Devonshire, K.B.E.. Mr. Roger T. Smith, and 
Sir John Snell. A grant of £100 for educational purposes 
has been made this year by the Council, under the provisions 
of the trust deed, to Frederick Bernard de Steiger (Finsburv 
Technical College), an ex-member of the Australian Imperial 
Force. 

The Council has been asked by the Coopers’ Hill War Me- 
morial Fund Committee and has undertaken to award, in 
rotation with other bodies, a sum of £25 in prizes to young 
professional men in commemoration of the Royal Indian 
Engineering College. Coopers' Hill, and of its members who 
fell during the war. The Council of the Institution of Civil 
Engineers ig trustee of the fund, the interest on which is 
expected to yield about £50 a year. Half of this will be 
awarded annually by the Institution of Civil Engineers. The 
other half is to be awarded by the I.E.E. in rotation with 
the Military School of Engineering, Chatham, and the School 
of Forestry, Oxford. 

The Council expresses thanks to the Council of the Tnstitu- 
tion of Civil Engineers for placing the library and reading 
rooms of that institution at the disposal of members, which 
arrangement will be continued until the Institution library 

as been redecorated and the books returned from storage 
and replaced on the shelves. It is hoped that this work will 
be completed by the summer. The Council proposes ав an 
experiment when the library again becomes available, to keep 
it open during the evenings if the use so made of it justifies 


the expense. During the year, 163 books and pamphlets have 


een presented to the reference library by members and 
others. During the year, 818 books were issued to 408 bor- 
rowers, the corresponding numbers in the previous year being 
667 and 300 respectively. 

The work of the Electrical Appointments Board during the 
past year has been much restricted owing to the very limited 
number of vacancies reported to the Board. The Council 
hopes that firms with vacancies on their stalfs will assist the 
Board by reporting these vacancies to the secretary of the 
Board at the Institution oflices. ‘There are 51 members on 
the register of the Bourd at the present time desirous of 
obtaining employment. 

The cost of printing and publishing the Journal (including 
the supplement) in 1920, after allowing for sales, was £6,739, 
ав compared with £3,396 in 1919. The Council is to publish 
in future in the Journal a classified index of British manufac- 
turers engaged in the electrical and allied industries. 

Regarding the comprehensive revision of the wiring rules, 
the Main Committee and its six sub-committees have been 
actively at work during the session. Each of the technical 
sub-committees has reported, some of them several times, 
and the Editing Sub-committee has nearly completed the 
first draft of the new rules. It is intended, after the draft 
has been considered and approved by the Main Committee, 
to forward it to the fire oftices and to hold a conference with 
their representatives. After any necessary modifications have 
been made, an opportunity will be afforded for discussing the 
draft in London and at the territorial centres before the rules 
are published. The British Engineering Standards Association 
has been asked to draw up standard specifications for wiring 
accessories which, while not being definitely made compulsory, 
will embody the requirements of the rules. 

The Ship Electrical Equipment Regulations have, with cer- 
tain omissions, been adopted by Lloyd's Registry of Shipping, 
and are now in force for all ships built under their survey 
throughout the world. The sub-committee has on two occa- 
sions met representatives from the Electrical Trades Union to 
discuss the question of urging the Board of Trade to hold 
examinations and grant certificates to sea-going electricians. 
The Board of Trade has been approached and, though its first 
reply was not favourable to the proposal, the matter is still 
under consideration by the Committee. 

The Regulations Sub-committee of the Power Lines Com- 
mittee was originally appointed to prepare a digest of the 
Board of Trade regulations and similar matters concerning 
overhead lines. The Council subsequently referred to the 
sub-conimittee the results of the work of the Factors of 
Safety Sub-committee of the same committee for incorporation 
and, in addition, it has been charged with the work of sug- 
gesting amendments to the various Board of Trade regula- 
tions, (a) for securing the safety of the public, and (b) for 
ensuring a proper and sufficient supply of electrical energy, 
which regulations embody those governing overhead lines, 
earthing, &c., and it is expected that a report will be presented 
before the commencement of the next session. | 

Regarding the provisions of a new Electricity Supply Bill 
introduced in Parliament on April 12th, 1921, the Council 
has constituted a conference of representatives of the in— 
terested bodies which will be summoned to meet at the 
appropriate time. 

In June last the then president (Mr. Roger T. Smith) 
attended a conference of presidents of technical institutions 
to discuss proposals put forward by the Civil Service National 
Whitley Council urging the recruitment and training of 
non-technical civil servants for technical appointments in the 
civil service. As a result a letter signed by the president. 
Jointly with the presidents of the Institution of Civil Engi- 
neers and other societies, was addressed to the Prime Minister 
deprecating the proposals. 

In November, 1920, the Council addressed a letter to the 
Burnham Committee of the Board of Education urging that, 
should 1t be decided by that committee to differentiate between 
technical teachers holding first-class honours degrees and those 
without such degrees, corporate membership of the Institution 
should be accepted as an equivalent of a first-class honours 
degree, which in the case of secondary teachers makes them 
eligible for a higher scale of salaries. The Council's recom- 
mendation is under consideration by the committee. Through- 
out the session under review, the Council has been closely 
associated, through the president, with the efforts made to 
secure the continuance of the work of the Finsbury Technical 
College, which the City and Guilds of London had expressed 
their intention to close in July, 1921. In consequence of the 
granting of a temporary annual subsidy from the London 
County Council and the Board of Education, it has been 
decided to continue the college for the next five years. 

The War Oflice has decided that the passing of the 
A.M.I.E.E. examination is to be a qualification for additional 
pay for officers of the Royal Engineers, Royal Army Service 
Corps, Royal Corps of Signals, and the Tank Corps (technical). 
At the request of the War Office, arrangements were made 
in December last for eleven oflicers of the Royal Corps of 
Signals to sit for the A.M.I.E.E. examination in the subject of 
military signalling (electrical)."' 

_ Considerable progress has been made during the past year 
in industrial standardisation in electrical matters, and nine 
British standard specifications have been issued, 
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, The B.E.S.A. has undertaken the co-ordination of the 
Government department specifications for electrical apparatus 
and materials, in collaboration with the permanent Govern- 
ment [nter-departmental Committee set up for the purpose. 
Wherever possible existing British standards will be employed, 
and when the specifications so prepared are suitable they will 
be issued as British standards. Ihe work will be carried out 
as far as possible by the existing committees of the Association. 
A recommendation of the Wiring Rules Committee that the 
standardisation of the dimensions of distribution boards and 
other accessories should be proceeded with has been adopted. 
The Institution has three representatives on the Main Com- 
mittee of the Association and five on its Electrical Sectional 
Committee. | 

At the time when efforts were being made to establish the 
British Electrical and Allied Industries Research Association, 
the Institution and the B.E.A.M.A. each guaranteed £750 
per annum for three years towards the expenses, and the 
Institution paid a first instalment of £375 under its guarantee. 
The Council has been informed by the Association that in 
view of the greater funds now at its disposal, funds contributed 
in equal parts by the electrical industry and the Research 
Department, the Institution has been released by the Associa- 
tion from its liabilities in this respect. At present, member- 
ship of the Association is confined to manufacturers, but 
provision is made for enrolling other interested persons as 
associate members, and applications will shortly be invited. 

Representatives of the bodies mentioned below have been 
nominated to form a Standing Joint Committee of Electricity 
Supply Associations on Coal, constituted under the auspices 
of the Institution to deal with matters regarding coal as far 
as relates to electricity supply undertakings, both company 
and municipal: — The Incorporated Municipal Electrical Asso- 
ciation; the Associated Municipal Electrical Engineers of 
Greater London; the Incorporated Association of Electric 
Power Companies; the Conference of Chief Officials of the 
London Electric Supply Companies, and the Provincial Elec- 
tric Supply Committee of the United Kingdom. In addition, 
the president of the Institution is er officio a member of the 
committee, and its honorary secretary is the secretary of the 
Institution. 

The Institution of Engineers (India), to the formation of 
which the Council gave its cordial support, was formally 
inaugurated at Calcutta by His Excellency the Viceroy of 
India, Lord Chelmsford, on February 23rd last. Among the 
members of the Institution who were present at the meeting 
were Sir T. О. Callender, Mr. A. C. Coubrough, Mr. E. M. 
Hughman, and Mr. J. W. Meares. 

The Committee of Management of the Benevolent Fund 
of the Institution reports that on December 3lst, 1920, the 
capital account of the fund stood at 45.709, and the accumu- 
lated income at £2,533. The donations and subscriptions to 
the fund in 1920 amounted to £521. In the course of the 
year 32 grants were made to eleven persons amounting to a 
total of £541. 

The annual accounts of the I.E.E. for the year 1920 show 
that after making provision for contingencies as in the 
previous year, there is a margin to the good on the revenue 
account for 1920 of £673. This amount, which has been 
carried to the credit of the general fund, compares with £1,495 
in 1919, a decrease of £522. ln the accounts for 1919 mort- 
gages stood at £30,193; they now stand at £29,255. 

The total of the Life Compositions Fund on January Ist. 
1940, was 45,414. and a further amount was received in pav- 
ment of life compositions during the year, making a total of 
45.720. Out of this £52 has been transferred to the general 
fund, in accordance with the articles of association, on account 
of life compositions of members deceased during the year. 
leaving to the credit of the fund £5,677. 

The assets amount to £109,673, against liabilities of £6,977, 
leaving a surplus of £102,696, which, in comparison with that 
of the year 1919, shows an improvement of £4,906. 


NEW ELECTRICAL DEVICES, FITTINGS, 


AND PLANT. 


Readers are invited to submit particulars of new or improved 
devices and apparatus, which will be published if considered «f 
sufficient interest. 


Cardboard Slide Rules. 

In. these days of high prices, devices Which make for 
economy are more than ever welcome, and we are pleased to 
find that а British firmi has taken up and perfected the manu- 
facture of slide-rules of compressed cardboard, formerly a 
German industry, The Cavexpoisi Press, of Cheam, Surrey, 
the firmi in question, has brought. to our notice the © Caven- 
dish helical spring slide-rule;7 which has been designed. by 
Мг. V. B. Harley- Mason. X. MIInst. C. E., to reduce the 
calenlation of heheal springs—a troublesome process by the 
usual methods to a забег of a few seconds. One setting 
of this slide-rule paves a complete selection of. coil diameters 
and thicknesses ol Wire, round or square, In 321108 and in 
S. W. Gu without reference to tables af апу kind: similarly 
a single setting gives the number of convolutions for any 


required deflection per inch, and a third setting enables 
allowance to be made for any modulus of elasticity. It is 
claimed that the rule furnishes the most complete information 
оп helical springs ever published, and in the most useful and 
compact form; and all the working instructions are given 
on the back of the rule, together with the formule on which 
the scales are based. 

The rule is of substantial construction, and is faced with 
celluloid, which protects the scales from abrasion and dirt; 
the cursor is made of a single piece of celluloid. We have 
made trial calculations which fully bear out the claim made 
for facility of working. We understand that the firm is pre- 
pared to make rules to specification for any special purpose. 

Incidentally, we may remark that cardboard slide-rules of 
standard pattern are on the market, and can be obtained 
from Messrs. Halden & Co., Ltd. They form excellent sub- 
stitutes for the more expensive rules. 


A Portable Electro-H vdraulic Crane. 


Messrs. J. W. FLOWER & Co., of Wimborne, have sent us 
particulars of their Eclipse " portable crane (fig. 1). This 
is Mounted on a cast-iron carriage with swivelled wheels or 
castors which are mounted on ball bearings to provide easy 
movement. On this carriage a cast-iron pillar is erected in- 
side which is fitted a hydraulic cylinder free to revolve on a 
ball bearing. Three double action pumps are mounted inside 
the base of the pillar, and these are driven through machine- 
cut worm gearing by an electric motor. The pumps send ail 
from a reservoir through a control valve operated by a handle. 
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Fic. 1.— PORTABLE ELECTRO-HYyDRAULIC CRANE. 


The position of this handle decides whether all, part, or none 
of the pumped oil goes to the hydraulic cylinder. Oil entering 
the cylinder forces up the ram and jib, and raises the load. 
To lower, the oil is allowed to return to the reservoir. The 
dimensions of this crane are as follows: Length of jib, 3.5 ft.; 
height of ram lowered, 9.5 ft.: height of ram raised to full 
extent, 13.5 ft.; lift of chain hook, 12 ft. The crane can be 
made to lift 7, 10 or A) ewt. 

The lifting and lowering rate can be varied between an 
almost imperceptible motion and à speed of 50 ft. per minute. 
Overpumping and overloading of the motor is prevented by 
automatic relief valves, 


A New Wiring Connector. , 


The N.V. Enecrriciteits MaaTscHPria. ELECTROSTOOM, of 
Rotterdam, refer to a wiring connector recently described in 
this column (April 1th, 1921, p. 477), and draw our attention 
to what they claim to be a cheaper connection designed on 
similar lines which they have recently placed upon the Dutch 
market. This consists of a red fibre insulating cup. the bottom 
of which is solid with a bushed ‘ blind " hole. In this hole 
a spring is fixed. In jointing, the ends of the wires are twiste 
together (and they have to be twisted very carefully), and 
are then screwed into the spring which cuts a thread on them 
and retains them in position. The cup js only J in. in dia- 
meter and d in. long, and so there is ample room for three or 
four of them in an average sized connector box, 
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LEGAL. 


‚ Тнв * PARAGON PATENTS. 


On May 4th, at the Patent Office, the Comptroller-General 
heard two cases of opposition to the grant of letters patent in 
connection with the electrical propulsion of ships, locomotives, 
&c. The first was in respect of an application by Messrs. 
Brown, Boveri & Co. for the use of a self-starting synchronous 
three-phase motor with power-factor correction, and the 
second was 1п respect of an application by the Oerlikon Co. in 
connection with the control switchgear for ships and locomo- 
tives. Capt. W. P. Durtnall, who opposed the applications, 
conducted his case in person. In both cases the Comptroller- 
General reserved his decision. 


KEELING & WALKER, LTD., v. STURTEVANT ENGINEERING Co., 
О тр. 


Tue Court of Appeal recently had before it an appeal by the 
plaintiffs from an order of a Divisional Court and a decision of 
an Oflicia! Referee who disallowed their claim against the 
Sturtevant Co. for the alleged failure of a zinc-oxide recovery 
plant supplied by them. The defendants agreed to supply 
and erect the plant for £2,725. Plaintiffs alleged when the 
matter was before the Court, about six months ago, that the 
plant wholly failed to collect oxide at the promised rate of 
250 lb. of fume per hour, and they claimed £8,525 damages. 
Defendants contended that the claim was barred by the terms 
of the contract, providing for goods to be returned if not 
eatisfactory. 

The appeal. was argued before Lords Justices Bankes, 
Scrutton and Warrington, and judgment was entered for the 
Sturtevant Co. with the costs of all hearings. 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment, No letter can be publirhed 
unless we have the writer's name and address in our possession, 


Thermostatic Switches. 


At the present time there appears to be a demand for an 
inexpensive and practical thermostatic switch capable of 
dealing with from 10 to 20 amperes, and made to operate 
automatically on and off between ordinary ranges of room 
temperatures. 

I should esteem it very much if any firms manufacturing 
apparatus of this class would communicate with me. 


British Electrical Development Association (Inc.), 
J. W. BEAUCHAMP, 


Director and Secretary. 
London, W.C. 2. 


May 2th, 1921. 


The Maintenance of Intercommunication Telephones. 


With reference to the letter subscribed by the B.E. Co., 
published on page 635 of your issue dated 13th inst., under 
the above heading, we beg to point out to your correspondent 
oe have built up a large connection on trade telephone 
work. 

We, however, do not advertise this branch of our work, 
owing to the fact that we represent the contractor on his job. 
and our men are his men while so engaged. Our view of 
the matter is that no person undertaking trade work should 
advertise the fact as your correspondent has done. 


Surprised, 
May 17th, 1921. 


Fire Prevention and the Insurance Companies. 


I have read with very much interest the article which 
appeared in your issue of April 15th, and vour editorial com- 
ments, because there is much to be said, in my opinion, for 
the views taken by your correspondent. 

The very fact that the great majority of insurance companies 
have combined to form a tariff in protection of their interests 
certainly gives such companies a bias not to take cognizance 
of improved fire-prevention appliances until they have been 
proved over a long period of time to he thoroughlv efficacious. 
and it is onlv reasonable that the tariff offices should not move 
until pressed to do so bv competition of other insurance com- 
panies, by the energv of the makers of such appliances. or by 
the pressure of publie opinion. It must he remembered in 
this connection that all fire-prevention devices tend to reduce 
the income of insurance companies. For this very reason. 
active comnetition with non-tariff companies (which can take 
an independent view and can give expression to their opinion 
without being hamnered by the views of more conservative 
companies) is of distinct benefit to the insuring public. Tt is 
irue that there have been manv absorptions of non-tariff 
companies during recent years, but we think your correspon- 
dent is not correct when he says that the tariff companies 


have to-day obtained a practical monopoly in insurance 
matters. There are several strong and vigorous independent 
companies, with ample resources, outside the tariff ring, which 
can deal with the largest risks. | 

With regard to the statistics which are mentioned, of the 
amount of property protected by automatic fre alarms, and 
the loss ratio for the last ten years, if these are reliable (and 
I am not doubting the fact) then the matter calls for very 
serious reconsideration. 

Speaking for this company, I can say that we shall cer- 
tainly take steps to get into touch with the actual facts as 
mentioned, and we are prepared to consider, immediately, 
special terms for premises so protected. I do not think that 
insurance companies, as a whole, need fear the result of any 
investigation by the Royal Commission which has been ap- 
pointed to inquire into the existing provisions for the avoid- 
ance of loss by fire. B 

Having regard to the enormous liabilities which are carried, 
the margin of profits shown in the accounts of the companies 
proves that moderate premiums are, on the whole, charged, 
but the difficulty which those firms who take the keenest 
interest in fire prevention have to face is that their specially 
good risks are not always recognised by adequate reductions 
in premiums on account of the tariff regulations above re- 
ferred to. 

It is surely in the bands of the traders themselves to see 
that competition has full play. 

In short, the trader has only himself to blame if he does 
not take advantage of the independent advice and considera- 
tion which only a non-tariff ofüce can give. 


The English Insurance Co., Ltd., 
PexcivaAL J. ALEXANDER, 
London, E.C. 2. 


Managing Director. 
May 20th, 1921. 


[Our correspondent remarks that all fire-prevention de- 
vices tend to reduce the income of insurance companies“; 
they tend, to a still greater degree, to reduce the outgoings 
of the companies—hence the special terms that can be offered 
to properly protected risks.—Eps. Brec. REv.] 


The Grading of Mains Engineers. 


I do not propose to make any attempt to justify my position 
as a mains engineer to please two disgruntled charge engineers, 
but I should like to make one or two comments. 

First, with regard to those elusive B.th.u.'s. Unless the 
ignorance of P. S." is abysmal, he must realise that it 
would be of no avail to obtain the highest possible efficiency 
in the station if the units generated were allowed to run 
to waste unchecked, through the numerous channels that 
there are in every mains system. The losses in the mains 
are not all leakage-to-earth losses, as some seem to imagine. 

Secondly. I would tell a true story : А charge engineer, and 
a very good one at that, was offered the position of mains 
superintendent on the undertaking at which he was employed. 
He was willing to accept on one condition, and this condition 
in his own language was as follows: ‘‘ Supposing I make a 
Ь...в of the job, shall I be able afterwards to go back to 
mv old job?" Не was informed that that could not be 
promised as someone else would be appointed in his place; 
and, easy and simple as is a job as mains superintendent, 
that charge engineer would not take his chance, and to-day 
is still on shift. 

Thirdlv, and most important of all, what brilliant reasoning 
leads either “ЇЧ. B." or P. S." to think that the ideal 
method of airing their grievance. if thev have опе, is to write 
to vou. who, bevond backing the E. P. E. A. handsomely in 


‘their efforts to obtain an adequate remuneration, have no 


interest whatever in the salaries schedule? 

If these men are E. P. E. A. members, it is about time that 
they learnt that the onlv wav to obtain redress is through 
the Association itself, and if thev are not satisfied with their 
present representatives on the N. E. C., or their present section 
or divisional officers, whv, in the name of goodness. do they 
not themselves do я little of the work or elect others who 
will suit their requirements? 


Merely а Mains Engineer. 
May 93rd, 19?1. 


Mv colleagues and I, all charge engineers and members of 
the E. P. E. A.. have read the letter of “Р. S.” with the 
greatest satisfaction, but up to now have not followed up the 
matter, hoping that more able and fluent pens than ours 
would receive a brain wave.” 

Now that charge engineers are learning to what extent the 
“© mains," heads of departments, and lesser “frv” have 
gained under the schedule, thev are beginning to renlise how 
badly they have heen sold. When one considers that charge 
engineers comprise from 30 to 40 per cent. of the E. P. . A. 
membership, it is easy to see why the official body of that 
organisation has now got the “ wind” so badly over the 
©“ erading ” question. ` 

Without the charge engineers. nine out of ten stations 
cannot he run. and without the support of the '' charge men“ 
the mains.“ heads of departments. &c., cannot hold what 
they have obtained in such bad faith. Hence their now 
frantic efforts on the re-grading question, with the know- 
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ledge that the E.T.U. are proposing a special section and 
programme for that body of men. Ihe quaint fact of it is, 
the E.T.U. have already got in the thin end of the wedge 
with the sub-station men. and many charge engineers are 
already scenting the finer fruit offered in that quarter, and 
a quarter, too, be it remembered, where it is not infra dig. to 
accept payment for work done, as at present under the sickness 
clause charge engineers, as à body, can have no sympathy 
with the putrid sentiment of *' Professionalism "—they have 
been starved too long, and are stil " that bottom dog." 
They can stil afford to leave such beautiful ideals to the 
I. E. E., with the comfortable knowledge that it is no disgrace 
to be paid for honest work. 

While on the subject of the schedule, we should like to 
give some instances brought to our knowledge of the way 
in which this has been interpreted and operated upon. 
First, the six-day week has been seized upon to provide a 
petty form of promotion for the pets.“ The regular men 
certainly get relief, but on what days?—none on night shift, 
only on evenings and days, in order to provide a soft job for 
the pet. And so the poor charge engineer has to work 
a seven-day night shift once in three weeks, instead of a 
six-day shift once a month. 

Secondly, the holidays. Men are asked to take their holiday 
at any odd time between May and October inclusive. May we 
ask all chiefs who may happen to read this to look up the 
National Joint Council’s definite statement for shift workers? 

When more prosperous days arrive, we engineers have made 
up our minds to quit this méss of pottage. 

In conclusion, we' are tempted to ask what becomes, eventu- 
ally, of 99 out of every 100 charge engineers; are they found 
a job in the oftice to fill their declining years, or is an outsider 
put there, and the poor forsaken charge engineer sacked? 


Three Charge Engineers. 
May Brd, 1921. 


— — 


I am in entire agreement with the remarks of your corre- 
spondent '' P. S." in the current issue of the Review. 

The charge engineer is by no means the bottom dog in the 
electricity supply industry, and by the grade he is allocated 
it 18 evident that he was not represented when the E.P.E.A. 
salary schedule was drawn up. 

In stations up to Class Ё and G, what are the positions from 
Grade 3 to Grade 5? I am sure а good number of engineers 
would be interested to know what these four grades are, and 
what they are designated. 

The shift man seems to have been entirely forgotten by the 
Schedule Sub-committee. He is not the fortunate individual 
to be continually under the observation of the chief engineer, 
but has to rely on himself in all cases of trouble, and it is 
when trouble occurs that the chief or his assistant realises 
that the undertaking has been running— evenings, nights, 
and during week-ends, under the supervision of the charge 
engineer, and possibly a little more trouble during these times 
would bring the shift engineer more to their notice, апа his 
grading more into ratio with his arduous duties and responsi- 
bilities, and gain for him a little more. appreciation. 

I have no desire to belittle the responsibilities of the mains 
engineers, as I feel sure that the majority of them agree that 
the grading of the charge engineer is a disgrace to our asso- 
ciation and the profession. 

As an after-thought, and a loophole for wangling, more 
grades have been introduced into the schedule, but again the 
same indifference is shown to the shift worker, as Grade 8a 
and 8b might very well have been over and above Grade 8. 

Had the schedule been submitted to the members before 
acceptance, I think that shift engineers would have had 
more to say regarding their grading, and although we are 
promised great changes, I think it time the grading of the 
charge engineer should be altered, to at least G.4, and the 
A. B, C business entirely abolished. 


Unity. 
May 2rd, 1921. 
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Cables for Hot Situations. 


Your contributor '' Two-Phase ’’ recommends C.T.S. cables 
for hot situations; while this type may be more suitable than 
V.I.R. in conduit, please note that we do not consider it so 
satisfactory as lead-covered cables to withstand heat. 

While we have never heard of any trouble arising from 
C.T.S. in hot situations, we know that the sheathing, how- 
ever suitable for other. conditions, will sooner or later be 
affected by a high degree of heat continuously applied. and 
we think it only right to give this fact equal publicity to the 
recommendation made of it. 


St. Helens Cable & Rubber Co., Ltd., 
J. H. C. Вкоокіхс, 
Warrington. General Manager. 
May 21st, 1921, 
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Conservative Methods. 


I was very interested in reading Twice Shy'a ” criticism 
of conservative methods of packing. whereby fragile goods are 
packed in cases which must be almost smashed open before 
the goods can be released. | B 

With the very bad handling which goods are now receiving 
en route by rail and steamer, firm and adequate packing is 
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more than ever necessary, but this should also focus more 
attention on the method employed. Every removable batten, 
pad, and wedge requiring pinning in position, should be 
screwed and not nailed, and, when empties are returnable, the 
case lids should also be &crewed— with stout screws having 
plenty of grip. An important though fairly obvious point 
to be remembered is that wherever possible all the removable 
screws in a case should be of one size. 

As regards returnable cases, there is another side to the 
question, and it is this: The consignee should, on receipt of 4 
screwed case, recognise that 1t indicates a more expensive mode 
of packing, and treat it accordingly. '' Twice Shy ” evidently 
would do so; Mr. Work Shy ° would not, and does not. [І 
have carefully designed such cases for many years for our 
consignments of recording instruments, thermometers, &c., 
but when the cases have been inspected on return from their 
first journey, they have often been found to have been opened 
and closed again very roughly. The lids, naturally not a 
universal fit, but carefully marked with the way round," 
have often been replaced another way and the halting screws 
driven in with a hammer. 

There is certainly room for a great improvement in casing 
goods. One can see how seldom screwed cases are used when 
one orders some from his packing-case makers, and notes their 
surprise, and the poor job usually made of the screwing. Pack. 
ing-case makers do not employ a cabinet-maker, but apparently 
they could employ, say, one carpenter to great advantage. 


Walker, Crosweller & Co. 
London. W. CROSWELLER. 


May Ard, 1921. 


A Peculiar Phenomenon. 


In reply to H. E., the following remarks may assist hun 
in finding the reason of the different luminous effects in his 
X-ray tubes. 

The X-rays, it must be understood, play little or no part 
in the fluorescence of the glass. ‘This fluorescence is produced 
by reflected cathode rays which proceed from the anticathode 
and produce а luminous hemisphere in the glass. 

These cathode rays or electrons are due to ionisation of the 
gases within the tube, and are the means of our getting the 
X-rays. They are affected by electric and magnetic fields, and 
II. E." will observe that on bringing a magnet near an 
excited X-ray tube the luminous effects on the glass will move 
as the magnet's position is changed or poles reversed. (The 
magnet should be suitably constructed.) 

The difference in colour is caused by small quantities of 
different chemical substances in the glass. 

Apple-green fluorescence is very common in X-ray bulbs, 
being due to the presence of manganese, and makers often 
s a small amount of manganese dioxide so as to yield this 
colour. 

The bluish fluorescence is characteristic of bad and lithium 
glasses, whilst yellow-green indicates that soda glass has 
been used. 

In marked contrast to the ordinary N-ray tube is the 
Coolidge tube, in which the vacuum is 1.000 times or so higher 
than that found in gas tubes, the discharge being conducted 
by electrons given off from the hot tungsten filament, and 
not by ionisation of the air left in the tube; the glass walls 
do not show fluorescence except perhaps a slight illumination 
in the anode neck or а minute chip in the glass gives rise to 


a momentary flash as also will a small evolution of tungsten 


vapour. 

This absence of illumination is due to the formation of a 
negative layer on the inside of the tube, thus preventing the 
glass from acting as a target to the cathode rays. 


C. R. Chadfield. 
Melton. Mowbray. 
May lth, 1921. 


Architects versus Electrical Engineers. 


In view of the forthcoming discussion at the I.E.E. on 
May 3lst next, would it not be opportune to raise the question 
of nomenclature? 

For instance, anyone gifted with a certain amount of gump- 
tion recognises the architect as a person who is acting 10 & 
professional capacity, and therefore is neither commercial nor 
contracting, being entirely distinct from the builder. both in 
actual title and functions. 

Turn up Whittaker's, and you find the architect's figures 
under Professional Bees," Now look for the fees of a kindred 
profession, consulting electrical engineers. Apparently a non- 
entity. Perhaps the granting of a Royal Charter may remedy 
this omission. f 

Sad to relate. although we find that survevors, architects, 
and others сап glean such information from their professional 
handbooks, the well-known ‘ Electrician Blue Book” gives 
no information, so far as I can gather. 

But stay, the Blue Book is a Trades directory, and although 
it gives two lists—consulting electricians and consulting elec- 
trical engineers (the necessity for these two different titles I 
fail to understand bv the wav)—it may be contended that it 
ia strictly for the use of the trader and not the profession. 

Think of the varietv of titles. Besides the last two men“ 
tioned we have illuminating, constructional, contracting, in 
stallation, and, plain, electrical engineers. 
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There is no clean cut as in the case of Architect v. Builder. 
And now we are faced with, probably, Chartered Electrical 
Engineer ! 

One wonders whether the Institution of Electrical Engineers 
will attempt to remedy the state of affairs in the first place 
by approaching the Royal Institution of British Architects, 
under the plea of professional etiquette, to bind its members 
to the practice of seeking the advice and guidance of those 
who act in a similar professional capacity to them on the 
electrical side. 

A contractor complained to me recently that he was per- 
suaded by an architect to visit a country house as it was a 
hardly big enough job for a consultant. Consequently the 
architect received his advice free of charge, and the contractor 
came away empty-handed ! 

I mention this because the contractor will equally benefit 
by some such arrangement with the R.I.B.A. as will keep 
each individual in his proper sphere of action. 

The architect's clients would immediately benefit by the 
results of competition alone. 

They would realise that they had obtained tHe best, the 
most efficient equipment, at the lowest possible price. Re- 
sult: Satisfaction all round, and the prestige of both the 
architect and his professional electrical colleague enhanced. 


Consultant? A.M.I.E.E. 
May 20th, 1921. 


The Training of Kinema Operators. 


I have noticed with great interest the correspondence in 
the ELECTRICAL REVIEW on the subject of the training of 
kinema operators, and was specially struck by the letter of 
An Electrician Operator, who deplores the lack of training 
amongst kinema operators. Не further expresses his great 
regret that there is no practical handbook in print on the 
subJect. 

I am glad to say that I have recently purchased a new 
handbook on the subject of kinema operation, which appears 
to me to be an excellent work, admirably suited for the 
instruction of young operators or even to improve the know- 
ledge of men of some years' experience. 

This book contains the practical knowledge that is necessary 
for successful kinema operation. 

It deals 1n a non-mathematical manner with the mechanical 
and optical properties of the projector and with the motor, 
dynamos, and electrical instruments or purts comprised in the 
operation of supplying light to the lantern, and also the 
5 manipulation of the parts of the lantern and 

ms. 

The book costs the popular price of 4s. 6d., and can be 
thoroughly recommended to the trade. It is published by 
Messrs. E. & F. N. Spon, Haymarket. Author, Mr. Ibbetson. 
H. M. K. McPherson. 
London. 

May 17tk. 1921. 


Copper Losses in a Three:phase Motor Stator. 


I read with much interest Mr. Nash’s article on a method 
of determining the copper losses in a three-phase alternating- 
current stator. However, it may be of some importance to 
remark that the copper losses calculated according to this 
method would not be the same as those which really arise 
in a three-phase stator. As a matter of fact in 50-cycle 
machines the copper losses when determined in another way, 
for instance, by determining the short-circuit losses, would 


appear to be 15 to 30 per cent. (or even more) higher than ' 


those found by Mr. Nash. 

The fact has been overlooked that the alternating-current 
resistance of a winding is not the same as the direct-current 
resistance of the same winding. This is due to the eddy 
currents which are energised in the copper by some of the 
leakage lines of force, and the factor which must be introduced 
to take into account. "This difference 1s, therefore, different for 
all machines, and different also according to the load of the 
machine in this way, that the alternating-current resistance 
increases when the load decreases. 

In testing small three-phase machines, I myself found that 
this factor could reach a value of 1.4 and even 1.6. In 
any case, whatever three-phase machine it may be, the copper 
losses will be at least 15 per cent. higher than those calculated 
according to Mr. Nash's method, and it might be advisable 
to multiplv the so found amount of losses with a factor of 
at least 1.15 to obtain а more exact result. 


N. A. J. Voorhoeve, 
Electrical Engineer of Delft University, Holland. 


Charging for Idle Current. 


When writing my letter of the 2nd inst. I was certainly 
under the impression that the tariff outlined in Prof. Kapp's 
letter of the 14th ult. was his own, but I note from his letter 
in reply that the tariff is one instituted by a leading power 
supply undertaking. Prof. Kapp asks how I would apply the 
principle of a bonus for leading power factor under the Mid- 
land tariff which I advocate. The Midland or two-part tariff, 
kVA charge plus running charge, involves the use of two 


separate meters, and if а bonus for power factor is necessary. 
the following is what I would suggest :— | 

For recording the unit consumption an ordinary cosine or 
kilowatt-hour meter would be required. 

lor ascertaining the kVA demand whether unity, lagging. 
or leading, à sine meter would be installed to record the com- 
ponent of the load which is 90 degrees out of phase with the 
voltage, either leading or lagging. This meter would be 
arranged to run, say, in a forward direction with lagging 
component, when it would run in a backward direction with 
leading component. Two trains of gears each fitted with 
recording mechanism would be fitted and each arranged with 
a ratchet mechanism so that in the forward direction of rota- 
tion the lagging train of gears would operate and the leadin 
train free-wheel and vice versa. Each train would be fitte 
with à Merz demand dial (with time-setting period of, say. 
15 minutes) to give a reading in kVA demand. БУ this means 
the dial fitted to the train operating in a forward direction 
would give the resultant average kVA demand lagging, and 
the train running in the backward direction the resultant 
kVA demand leading. These two indications of demand would 
be separate and distinct, so that at any time the maximum 
demand lagging or leading which occurred during the period 
could be ascertained. Although the integrations as shown on 
the dials giving kilovoltampere-hours of the reactive and capa- 
city components respectively would give some approximate 
indication as to the time period when the demand was leading 
or lagging respectively, I confess that I cannot see how the 
charge could be equitably adjusted as between lagging and 
leading. In fact this problem appears to become somewhat 
complex. Perhaps one of your readers can make some useful 
suggestion on these lines. 

I wish to make it quite clear that in suggesting that a 
bonus for leading power factor is desirable, I did not wish 
to convey the impression that all supply companies would 
welcome such a charge, as in many cases a leading power 
factor would be very undesirable from the point of view of 
the supply undertaking. There must, however, be a number 
of instances where the opposite is the case. 

Reverting to the tariff set out in Prof. Kapp's letter of the 
14th ult., which differs from the above-mentioned tariff in 
that it is based on integrations only of the cosine and sine 
meters (and not on kVA demand and units). whilst with this 
system of charge the policy of bonus for leading power factor 
may be easily applied, I do not consider it commercially sound, 
as it would compel the supply authority to prohibit the use 
of static condensers for the improvement of power factor in 
other than load hours, and this might be difficult to enforce. 
In explanation I give the following example (figures are ap- 
proximate only) :— 

Taking a demand of 50 kW at 70 per cent. p. f. 71.5 kVA 
and eight hours & day steady load for 95 days— 

Cosine meter records 10.000 units. 

Sine meter records 10,900 apparent units. 

Now if a static condenser of 17 kVA be connected to the 
circuit permanently, i.e., 24 hours a day, it will take 17 X94 
(hours) X25 (days) 210,900 apparent units at zero p.f. leading, 
which, as will be seen, exactly neutralises the lagging apparent 
units as given above, with the result that the sine meter would 
read zero, and the consumer would be assumed to have run 
the whole time at unity power factor. Actually during the 
load period the power factor with the condenser in circuit 
would have been raised from 70 per cent. to 82.5 per cent. 
only, i.e., the demand would be 60.5 КУА and not 50 КУА, as 
would be assumed by the supply authority charging under 
such a tariff. It 1s for this reason that I consider the tariff 
commercially unsound. 

Referring to Mr. J. D. Watson's letter of May 8th, could 
he give one or two practical examples (actual results pre- 
ferred) showing how his method is applied and justified? Per- 
sonallv, I cannot agree with the principle that the running or 
unit charge should vary with the power factor, as for all 
practical purposes the only additional extra running costs due 
to low power factor are those represented by a small percentage 
increase in losses. 

I maintain that а multi-tariff based on КУА demand and 
running charge per unit consumed is the onlv just and com- 
mercially sound basis to work проп, and this is the tariff 
which is being increasingly adopted by the leading supply 
undertakings. 

E. W. Dorey. 

London. 

May 28rd, 1991. 


DIRECTION OF ROTATION OF А.С. MoroR.—“ Inquirer desires 
to thank Mr, S. S. Pilgram for the answer to his query. 


Coal Supplies.—Paiorrry List.—The Government has 
arranged to import coal to meet the essential needs of the country. 
Arrangements have been made through four firms which are 
acting as Government agents, and have been given instructions 
that they are to dispose of the coal only to consumers in accord- 
ance witha priority list, which places them in four msin groups—. 
namely :—(1) Railways; (2) publio utility works, including eleo- 
tricity works; (3) domestic and household purposes ; and (4) food 
producing andi preserving concerns, 
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BUSINESS NOTES. 


a Ж 


` Bankruptcy Proceedings. — P. Downe, electrical 
engineer and factor, 35FA, Westborough Road, and 88, Ronald Park 
Avenue, Southend-on-Sea. Receiving order made May 18th, on 
oreditor's petition. 

Н. E. Carr, electrical contractor, Carlisle Street, Goole.— 
Receiving order made May 13th, on debtor's own petition, First 
meeting, May 27th. at the Station Hotel, Goole ; public examira- 
tion, July 7th, at the Court Houee, Wakefield. 

W. A. Davis, electrical engineer, late of 3, Coronation Street, 
Farnley, Le«ds.—First meeting, June 2nd; public examination, 
June 21st ; both at Leeds. 

' ALFRED JOBN HARRISON, electrical and gas engineer, trading as 
the Xtra Lighting Co., 4, 5 and 6, Old Market, Sunderland, 
Durham. —The public examination of this debtor waa held recently 
at the Court House, John Street, Sunderland. According to the 
statement of affairs, the gross liabilities amounted to £422, of 
which £381 was expected to rank for dividend, and there were no 
as eta. Debtor attributed his failure to alackneas of trade, heavy 
living expenses, and cost of putting his property in order. The 
examination was adjourned. 


Company Liqoidations,.— AMPERE ELECTRICAL ENGI- 
BERING AND PrLATING Co. LTD, South Shields.—The creditors 
interested herein were called together recently at the offices of 
Messrs. Hannay & Hannay, solicitors, Bank Chambers, Fowler 
Street, South Shields. The company had previously gone into 
voluntary liquidation. According to the statement of affairs 
presented by the liquidator, the liabilities amounted to £1,828, of 
. Which £1.227 was due to the trade, while the bank were scheduled 
for £501. The balance of £1(0 was in respect of other claims 
which had not yet been admitted. After allowing £1 for pre- 
ferential olaims, the assets were estimated to realise £586, or a 
deficiency of £1.212. It was reported that the company was 
formed in November, 1919, with в nominal capital of 23,00 0. The 
issued capital was £1,3(0, which waa fully paid. The loss on the 
profit and loss account for the three accounting periods totalled 
£1,511. It was pointed out that being & comparstively new 
concern, the company had to purchase its initial stock and equip- 
ment at the highest prices. Ав a result it was now suffering 
owing tothe exceptional conditions of the market. The bank had 
been guaranteed by the directors. А resolution was passed con- 
firming the voluntary liquidation of the compary, with Mr. 
Hammond aa the liquidator. and it was suggested that he should 
realise the estate either by private treaty or public auction. 

AMALGAMATED ELECTRICAL Works, LTD.—Winding up volun- 
tarily; liauidator, Mr. J. L. Mahon, Windsor House, Kings- 
way, W.C. Meeting of creditors called for May 318, at 
Winchester House, E.C. ; particulars of claims, &c., should be sent 
to the liquidator by June 18th. 

R. B. HAND & Co., LTD. — Meeting of creditors, June 2nd, at 175, 
Lavender Hill, London, S. W. 11. Liquidator, Mr. P. J. Hooper. 

' GRONDAL KJELIIN Co. (1917), LTrp.—Meeting of creditors 
June lat, at 20, Abchurch Lane, Е С. Particulars of debts, &с., to 
be sent to the liquidator, Mr. F. W. Paddon, by June 18th. 


 Dissolntion of Partnership. —ALLPORT & DAVIES, 
motor, electrizal, and agricultural engineers, Underhill Street, 
Bridgnorth. Messrs. J. H. Allport and Н. Davies have dissolved 
partnership. 


Trade Aonouncements.— Messrs. Maurice & COWARD, 
of 139, Oxford Street, W. 1, have been appointed sole eelling agents 
for Messrs. Townshends, Ltd., heating and cooking appliance 
manufacturers, Ernest Street, Birmingham, and have an extensive 
range of samples on view at their showrooms in London. 

Tre ELECTRICAL SPECIALITIES Co., LTD., of 21, Woodstock 
Street, London, W. I, now have the telephone installed at their 
London office: Mayfair 5603.“ Their London telegraphic address 
has been changed to Dunspecos, Wesdo.“ 

Мв. Louis H. EULER has been appointed joint managing 
director of the Saxonia Electrical Wire Co., Ltd., Greenwich, 
manufacturers of flexible wires and cables. Mr. Francis В, 
Thomas, the founder of the company, still continues chairman and 
managing director. 

THE STERLING TELEPHONE AND ELECTRIC Co., LTD., 210-212, 
Tottenham Court Road, W. 1, inform us that they have commenced 
the manufacture of electric lamps and horns for motor cars on 
mass-production lines. 

By arrangement with United Water Softeners, Ltd., Mr. J. J. 
Lassen has taken over the meter department of that company, and 
has formed it into a separate concern under the style of the 
LASSEN METER AND ENGINEFRING Co. Holders Hill House, 
Hendon, London, N.W. 4, which is specialising in the manufacture 
of the Rheograph water-flow recorder and Lassen patent tipper 
meter for boiler installations. 

Mr. T. ACKROYD, electrical engineer and contractor, has opened 
business at Unicorn Passage, Burslingate, Bradford. 


Catalogues and Lists.— Mr. ALBERT MoRGaN, A. M. I. E. E.. 


138. Gower Street, W. C. 1.—T wo illustrated leaflets dealing respect - 
ively with wall cranes and lift and crane controllers. 

MESSRS. J. W. FLOWER & Co., Eclipse Works, Wimborne.—Two 
well-illustrated publications describing Eclipse electro- hydraulic 
portable cranes. 

Messrs, MAURICE & COWARD, 139, Oxford Street, W. 1.—An 
illustrated and priced catalogue of “Calor” electric cooking and 


heating appliances, including toasters, kettles, hot-plates, irons, 
&c., manufactured by Messrs. Townshend's, Ltd., of Birmingham, 

Messrs. SIEMENS BROTHERS & Co, LTD, Caxton House, 
Westminster, S.W. 1.—A set of four catalogues of artistio produc. 
tion. No. 600,is a volume dealing with primary cells and batteries, 
dry and fluid. The illustrations are very clesr, and the details 
presented are sufficient to give the reader a correct idea of tLe article 
described. Many types and forms of cells are dealt with, including 
Leclanché with central zincs, agglomerate six-rod type, and 
"gack" form; Daniell cells of the original pattern, Minotto 
pattern, Meidinger or balloon " form, Callaud type, and numer: us 
other designs; and also Bunsen and bichromate cells and aczes- 
вогіев and materials for all types. Catalogue No. 531 A deals with 
Leclanché fluid cells and batteries, and is equally olear as regards 
illustrations and details. No. 531 B is devoted to various forms of 
Leclanché cell and dry batteries, and includes cycle and motor- 
cyc'elighting sets, No. 537 is a catalogue of many types of dry 
cells and batteries, including inert cells. 

MR. J. W. BARNARD, 4, Great Winchester Street, Е.О. 2.—Leaflet 
advertising accumulators,  electromedical appliances, X-ray 
apparatus, &o., as well as an accumulator repair service. 

MEss RS. HERBERT MORRIS, LTD., Loughborough, Leicestershire. 
—Book 90, a catalogue giving illustrations and prices of worm and 
spur-gear pulley blocks, electric hoist blocks, triple-gear pulley 
blocks, travelling trolleys, &c. 

Messrs, RICH & BUN p. 13, New Road, Ponders End, N.—An 
illustrated list giving details and prices of Hot-Spot” electric 
fires, grill stoves, irons, table stoves, kettles, immersion heaters, &o, 

THE GENERAL ELECTRIC Co., LTD., Magnet House, Kingsway, 
W.C. 2.—Leaflet F. 2.481, giving illustrations, prices, and a des- 
oription of the Haydn T. Harrison system of directive street 
lighting.—Leaflet No. F. 2.451, an illuatrated and priced folder of 
pandants for semi-indireot lighting with gaafilled lamps. 

THE RELAY AUTOMATIC TELEPHONE Co., LTD., Marconi House, 
Strand, W. C. 2.—A well-produced illustrated brochure dealing with 
the relay automatic telephone system. The description seta cut 
very clearly the simplicity of operation and other advantages of 
the system. 

THE SUN ELECTRICAL Co., LTD, 118 and 120, Charing Cross 
Road, W. C. 2.—Five illustrated pamphlets dealing with the 
A. B. C.“ electrical laundress,“ together with a list of prices of 
the machine and its accessories, 

Messrs. NEWTON & WRIGHT, LTD. 471-473, Hornsey Road, 
N. 19.—An illustrated and priced leaflet describing а new radio- 
scopic couch for X-ray treatment and examination. 

Mepway's ЗАЕКТҮ Lirr Co., LTD., 1 and 2, Bucklersbury, EC. 4, 
-A splendid example of publicity matter illustrating а large 
number of electric and hydraulic lifts installed for various pur- 
poses, The pictures show lifts of excellent workmanship and taste. 
Controllers are also illustrated and described. 

SWEDISH GENERAL ELECTRIC, LTD., 5, Chancery Lane, W. C. 2.— 
Three illustrated price listg:—No. 41, stock list of d.o. and 

single-phase motors and d.c. drille; No, 414, stock list of two- 
and three-phare motors, single phase commutator motors, trans- 
formers, &o.; No. 41, a leaflet dealing with Century electric 
fans. 

Messrs. Т. SHEPHERD & Co., 4, Charles Street, Hatton Garden, 
E.C. 1.—An illustrated catalogue giving full details and trade 
prices of Bergmann's d.c. and а.о. motors, ranging from js to 
93 h.p. 

STERLING TELEPHONE AND ELECTRIC Co., LTD., 210-212, Tot- 


.tenham Court Road, W. 1.—Publication No. 297, describing, with 


illustrations, ships’ navigation light indicators for d.o. circuits. 
Items, which are priced, include fuseboarda and alarm bells. Aleo 
Publication No. 300, dealing with “Sterling” electric lamps and 
horns for motor-cars. Illustrated and priced. 

Messrs. Gent & Co, LTD., Faraday Works, Leicester.— 
Folder 51, giving illustrated and priced details of “ Regent 
industrial telephones of various patterns. 

Twiss ENGINEERING AND ELECTRIO TRANSMISSION, LTD. 62 
and 63, Queen Street, Е.С. 4.—List T L 3, illustrating and describing 
Twiss 8olderless cable connections. 


Catalogues Wanted.—Messrs. Ranson & SPARK, 
electrical engineers, &., Victoria Square, Felling-on-Tyne, desire to 
receive catalogues. | 

Lead.—MkssRs. James FORSTER & Co., reporting on 
May 21st, said :—" The London Metal Exchange has had sn active 
week in all metals, the sentiment being ‘ bullish,’ on the belief 
that stocks in coneumera' hands are low, and that with the end of the 
miners’ strike material will be wanted, In lead this is undoubtedly 
the case, as for a long time past consumers have bought from hand 
to mouth,” 


i 
Plant for Perth,— Quoting a local newspaper report, 8 
correspondent says: — Mr. J. Lambert, Corporation electrical engi- 
neer, Perth, has been the means of saving £10,000 in the purchase 
of new generating plant by advising the committee to Ro oute ide 
the trade ring for their purchases,” 


Wages, &c., in Czecho-Slovakla,—O wing to the reduction 
of hours from 48 to 32 per week and a reduction cf wages by 10 p't 
cent., 20,000 workmen in the metallurgical industry struck work 
on May 20th.—Aeuter's Trade Ssrvice (Prague). 
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Book Notices.—‘‘ Transactions and Year-Book of the 
University of Toronto Engineering Society. April, 1921. Pp. 176. 
Published by the Society.—In addition to its being a chronicle of 
sozial and athletic events, this publication includes a number of 
interesting papers dealing with many branches of engineering. 
Papers on "Switchboards" and "Power Plant Instruments and 
Meters are reproduced. 

“The Bulletin of the Hydro-Electrio Power Commission of 
Ontario.” Vol. VIII, No. 1. January February, 1921.—This 
number contains а detailed description of the Nipigon development, 
the first stage of which ia nearing completion. It ia illustrated by 
шалу clear photographs. The ' Lincoln" graphic demand meter 
is described, and notes on Safety first ате also included. 

“The English Electric Journal.“ Vol. I, No. 6. April, 1921. 
London: The English Electric Co., Ltd. Price ls.—This number 
of the journal deals with the directors’ annual report, and includes 
articles on Electric Winders,” by J. Kirkwood, B. So.; The 
Modern Steam Condenser,” by E. R. Briggs, M.Inst.C.E.; and 
" Electric Locomotives for Indus:rial Purposes." 

“The Mining Electrical Engineer." Vol. I, No. 8, May, 1921. 
Manchester: Association of Mining Electrical Engineers. Price 
ls. net.— The papers reproduced in this issue include :—" Coal 
Cutting by Machinery," by George Mullin; ‘‘ The Installation of 
Elestric Plant Underground,” by James Keir; The Characteristics 
of the Multi-speed Induction Motor," by F. Creedy ; and Modern 
Steam Condensing Plant,” by J. McGhee. 

“ Power Factor Correction." By A. E. Clayton. Pp. xii + 108, 
36 figa. London: Sir I. Pitman & Sons. Price 2s. 6d. net. 

Heat Transmission by Radiation, Conduction and Convection.” 
By В. Royds. Pp. viii + 238, 102 figs., 27 tables, price 218. ; 
Heat Transmission in Boilers, Condensers, and Evaporators.” By 
R. Royds. Рр viii + 302, 136 figs., 43 tables; price 218. ; " The 
Measurement of Steady and Fluct uating Temperatures.” By R. 
Royds. Рр. xii + 162, 82 figs, 4 tabl в, price 16s. London: 
Constable & Co., Ltd. 

Science Abstracts, А and B," Vol. XXIV, Part 4. April 30th, 
No. 280. Price 28. 6d. each net. London: E. and F. N. Spon, Ltd. 

" Procredings of the Physical Society.” Vol. XXXIII, Part 3. 
April 15th. London: Fleetway Press, Ltd. Price 6s. net. 


Glasgow Electricians Resume Work.—In accordance 
with a decision of a mass meeting of the Clyde district members of 
the Electrica! Trades Union, held on May 12th, the men resumed 
work on May 23rd. The total number of e'ectricians on strike in 
the Glasgow diatrict was 900, The majrrty of these, who were 
employed mainly in the hous; building trade, had been idle for 11 
weeks. The shipbuilding section had been idle for two weeks. 
Apart from the shipy rds, the dispute arose th ough the Employera' 
Association giving notice of а reduction of 3d. per hour in wages, 
which would have made the wages 2s. per hour as from the first 
week in March. 


Postal Rates Raised Again. —The trade of the country 
is to be sadiled with yet one more burden. When will the last 
increase in business expe:ses bo recorded? The Postmaster- 
General announced on Tuesday that in order to meet the deficit on 
the Post Office Services, postal rates will be raised as from Monday, 
June 13th, ` 

The 2/оте postcard rate which used to be d, and is now 1d., will 
become 14d. Printed papers up to 1 oz. will be advanced from 4d. 
to Id., with 4d. for each additional 2 oz. Registered letters will 
be 3d. in place of 2d. 

Foreign postage ris s from 244. to 3d. for letters, and from Id. to 
144. for postca-ds. Printed papers will be 14. for every 2 oz, 
instead of àd., and commercial papers will be Id. for 2 oz., instead 
of 3d., and the minimum will be 3d, Samp‘es will be 2 oz ld. 
(instead of 41.) with a minimum of 2d. 

Letters for the British Empire and U.S.A. will remain at 2d. for 
the first oz, but 144, (instead of Id.) will be charged for each 
additional oz. 


Manufacturing in Holland. — The report of the 
Algemeene Nederlandsche Electricite ts Maatschappij (late 
Groeneveld, Ruempol & Co.), of Amsterdam, statea that although 
the turnover at the beginning of 1920 took an upward course, the 
company suffered from the general depression and the continued 
fall in the market, thus rendering it nece:sary for estimates to be 
based upon the prices of that day in order to be still abie to 
compete, The value of the turnover amouxted to 2,509,000 florins, 
and the orders on hand at the cl.se of the year reached 
1,000,000 florins, which has now increased to 1.400.000 florins. It 
wae necessary to raise a 7 per cent. loan for 600, 09 florins in order 
to p-ovide for the completion of the new factory and warehcuse, 
which were now being brought into use. The sum of h27 600 
florins has been written off for depreciation, as against 21,900 florins 
in 1919, and 516.000 florins of the former applies to stocks on 
which nothing was written off in the previou: year. The final 
result of the year has been alias of 1,489 florins, this comparing 
with a distribution at the rate of 12 per cent. on share capital of 
1.500, 000 Я rins in 1919. 


New Zealand Customs Taritf,.—In February last Sir W. 
Peter Rylands, on behalf of the 18000 Briti-h manufacturers in 
the Federation of British Industries, addres ed a letter to the 
Prime Minister of New Z:aland. requesting that, in the proposed 
revision of the Customs Tariff, Brit sh goods imported into New 
Zealand should be a:corded & continuance of the preferential treat- 
ment at present in opc ration. The Rt. Hon. W. F. Massey hes now 
replied from Wellington, giving the assurance that. when the new 
tariff is being framd, the interests of British industries will 
not be overlooked, 


The British Engineers’ Association. — Гре annual general 
meeting of this Association took piace at 32, Victoria Street, 
London, S.W.1, on ‘Lbursday, May 12th. At a meeting of the 
Council of the Association that followed, Mr. Nevile Gwynne, 
late chairman of the Executive Committee. was elected Pre- 
sident of the Association, in place of tlie retiring President, 
Colonel О. С. Armstrong, D. S. O., who had occupied the posi- 
tion of President for three years, and to whom a very hearty 
vote of thanks was accorded. Mr. E. W. Petter was elected 
chairman of the Executive Committee in succession to Mr. 
Nevile Gwynne. 


Demand for Power in China.— After approxi-nately nine 
montus of quiescence, signs are not wanting of a revival in 
the demand lor power piant in China. rom the middie of 
1919 to the summer of 1920, says the North China Daily News, 
a great number of orders lor power plant for all purposes were 
placed—tor cotton and flour mills, slk mulls, tramways and 
electric light works. The south of China was not especially 
active, and the further cities in the west showed few signs ot 
industrial awakening. Changsha was slightly interested in 
cotton mill 1nachinery, but, generally speaking, the wealthler 
cominunities beyond Hankow conhned their enterprises to 
electric and tramway undertakings. In the north, enterprise 
Was very pronounced, for instance, in Tsingtao and especially 
Jientsin, White Manchuria, particularly Dawen and tarbin, 
ordered much machinery. In common with other articles of 
conunerce, machinery telt the slump in exchange badly, and 
consequently it was not surprising to find that orders iell 
away almost completely during the last six months of 194). 
Since then, however, a rather diferent sentunent has dis- 
played itself, and both in the north and here a distinct in- 
quiry has again been seen for power piant for practically all 
purposes. “More confidence in the future is visible ш the 
north, and seeing the large profits which other industrial con- 
cerns are making, the Cuinese are prepared to invest larger 
sums in such undertakings. In the meantune a considerable 
amount of the power machinery is сошшу forward, although 
labour conditions, both in I;urope and America, have delayed 
deliveries to. quite a considerabie extent. With reference to 
the machinery ordered during the twelve months between 
1919 and 19zU, it is highly eatisfactory to know that well over 
Тә per cent. of the borer plant was of british manufacture. 
In this hne of engineering the United. hingdom has always 
been pre-eminent, a fact which is fully appreciated by the 
Chinese, 50 much so that even to-day in quoting for power 
requirements, German agents are still looking to Great Britain 
to a considerable extent for boilers. The contracts for boilers 
have in some instances been very large. In addition, Great 
Britain took an ample share in orders for other machinery, 
and besides cotton and other mills, contracts for tramway and 
electric light installations have been placed with British firms. 
—[teuter's Trade Service (Shanghai). 


The Coal Dispute.—The substitution, or partial substi- 
tution of oil burners for coal firing apparatus in power stations 
proceeds in all parts of the country. Estumates of the cost 
of substitution show wide variations. lor instance, the cost 
of converung a boiler as an experiment at Aberdeen was 
recently given as 430. At Dundee the cost of conversion, 
according to the engineer's estimate, would be from £2,UUU 
to 42,500. ‘Lhe number of boilers is not stated, but upon the 
sarne basis as the Aberdeen figure this sum would cover the 
expenditure upon 80 boners. ‘Lhe estimated cost of conversion 
at Swansea is £1,0UU; the capacity of the Swansea station 18 
about half that of the Dundee undertaking. 

A peculiar kind of reserve is being utitised at Bradford. 
Over £20,000 worth of small coal lay in the filter beds at the 
Corporation sewage Works, Where it served as a filtration 
medium. The quality of this coal was found to be practically 
unimpuired, and the greater part of the 14,000 tons has now 
been removed to supply the electricity and gus works. 

Despite the “ embargo" placed upon the importation of 
foreign coal by the National Federation of Transport Workers, 
supplies are coming in at a fairly rapid rate, although the 
cost has in many cases been increased by delay in oll-loading 
at the ports. Nevertheless, the Federation officials declare 
themselves satisfied with the results of their restrictions. 

‘Lhe strike at the L.C.C.’s Greenwich station continues, but 
the substitute labour has kept the London tramways running. 
Seeing that their action was having little effect the trade 
unions concerned, induced the United Vehicle Workers’ Union 
to ballot upon the question of withdrawing drivers and con- 
ductors Done cars kept running by power supplied by means 
of blackle labour. The result was an emphatic voie 
against the course suggested. 

Further restrictions upon the use of electricity have neces- 
sarily been imposed. In Birmingham low-pressure supplies 
have been cut off between Ше hours of two and seven p.m., 
and it is significant, in view of the oft-repeated assertion that 
this has beecme a pleacure-loving country, that the onus will 
fall most heavily upon tie proprietors of theatres and kinemas. 

The live“ registers of the Employment Exchanges show 
an ever-increasing growth of unemployment. The Morning 
и quotes figures showing that during the week ended May 

13th. 63,600 persons were added to "the total, making it 
1,990,700. Persons on reduced wages owing to curtailment 
of working hours numbered 1,129,400. 
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Cape Town Contractors. А deputation representing the 
Electrical Contractors’ Association. the Electrical Trades Union, 
and the Building Trades recently waited upon the Administrator 
for the purpose of supporting the proposed Ordinance for the 
registration of electrical contractors and the licensing of wiremen. 
The deputation was well received by His Excellency, and informed 
that the Ordinance was being put forward immediately. 


Wire Production lu Russla.— Work in connection with 
the electrification of the Northern railways of Russia has produced 
a great demand for small gauge wire, the reserves of which are 
remarkably small in Russia at the moment. In order to increase 
the supply, the cable factory of Petrograd has been re equipped and 
aa to work. This factory can produce 270 poods of wire 
per aay. 

Sommer Sports.—The Social and Athletic Club of 
Electrical Installations, Ltd., opened their oricket season on 
Saturday, May 7th, at their grounds at Perivale, Middlesex. They 
were successful both on that date and on May 14th. Laat Saturday, 
21st inst., they were playing a match against the General Electric 
Co., Ltd., Athletio Olub, 


011 Fuel.— Messrs. JOHNSON & PHILLIPS, LTD., Charlton, 
В.Е. 7, advise us that they have now converted their boiler plant to 
burn oil instead of coal. They have ample stocks of raw material, 
and will, therefore, be able to continue full supplies to their 
customers of all their products (cable. switchgear, transformers, 
instruments, &c.), no matter how long the coal stoppage may last. 


Ericsson Losses in Russia—An Exchange telegraph 
dispatch from Copenhagen oredits the Gothenburg //andelst idning 
with stating that the L. М. Ericsson Co., the Swedish manu- 
facturers of telephone apparatus, is considering the desirability of 
writing off about 50,000,000 kromer in respect of losses in three 
associated companies in Russia. The share capital of the Ericsson 
Co. is 73,260,000 kroner, and it has a reserve of 9,820,000 kroner. 


Trade Conditions in Australasla.— Although merchants 
do not expect an early improvement in turnover, a more cheerful 
feeling prevails in trading circles. The tone on the Stock Exchange 
is also brighter. Similar reports are to hand from Sydney. The 
local metal market is quiet. Goods from overseas are arriving 
more rapidly than they can be absorbed. Business is quieter in 
New Zealand, and there is a continuance of heavy importations. 
The building trade is picking up. Hardware prices have dropped. 
American plain wire is quoted at £30 per ton, but an improvement 
in demand is setting in. Ther» are indications that the Japanese 
trade boom in New Zealand has definitely ended. 

The banks are maintaining oredit restrictions. Merchants 
anticipate that business will improve after Jane. The financial 
atringency is very real, Reports from Auckland show active 
trade in necessities with numerous reductions in price.—Heuter’s 
Trade Service (Melbourne). 


The "Paragon" Super-Diesei Engine, — Captain 
Wm. P. Dartnall, the inventor of the above new engine, informs 
us that he has made manufacturing arrangements with one of the 
largest Diesel engine manufacturers in Europe to make these 
engines for general industrial purposes. It is stated that this 
engine is lighter, cheaper, and has a higher thermal efficienoy than 
tbe ordinary Diesel type ; it is of the multi-cylinder type, and has 
no flywheel. The exhaust temperature and pressure are very much 
lower, and the engine may be installed in situations where the 
ordinary engines are barred. The engines will be placed on the 
British market by the Piggott Electrical Co., Ltd., of 24, New Bridge 
Street, London, Е.С. 4. 


E.D.A. Activities.—E.D.A. 160, just issued by the 
Electrical Development Aseociation, Hampden House, Kingsway, 
W.C. 2, is a card entitled Seed Time." This represents the 
Association as sowing the seed of electrical progress, the results of 
which will be s rich harvest for industry. It points out that the 
greater the support given by manufacturers, the greater will be 
the outoome in the future. Apathy only resulta in " weeds and 
taree." 

We have also received a publication, Electricity on the Farm,“ 
by Mr. R. Borlase Matthews, A. M. I. C. E., M. I. E. E. (E. D. A. 161). 
This deals with such questions as cost and efficiency. The number 
of applications electricity can find in farming is legion; Mr. 
Matthews gives a long list of them. The concluding remarks 
answer the questions regarding the way to obtain a supply of 
electricity—if there is an undertaking operating in the neigh- 
bourhood. 


Iuquiries.—The name and address of the manufacturers 
of A. R. A. R.“ electric lamps (presumably Dutch) are required. 

The correct address is required of a firm in London and Birming- 
ham whose initials are O. G. & Co., and who are makers of 
vibrators, &o. 

Copper.—The Wallaroo copper miners have agreed to a 
temporary reduction of wages, and it is now hoped that the mines 
will reopen sbortly.— Reuters rade serrice (Wallaroo, S. A., 
May 2nd). 

Hungary.— The first calcium carbide factory in Hungary 
has juet been atarted by the Ungarische Allgemeine Kohlenbergbau 
Gesellschaft at their power station at Tatabanya. in Felled Galla. 
The factory ia equipped with a 700-kVA single-phase furnace, to 
yield 80 wagons of carbide yearly. Three men working 10 hours a 
day, and four working eight-bour shifts, suffice to man the factory. 
The output it is estimated will cover one-fourth of Hungary's 
total consumption of carbide, 


International Exhibition at LIma.— In connection with 
the International Centenary Exhibition to be held at Lima, in July, 
the Peruvian Government has informed the Consul-General for Peru 
that manufacturers' goods, including maohinery, &o., intended for 
exhibition purposes will be admitted free of Customs duties and 
Consular fees.— Reuter’s Trade Service. 


German Exports Indemnity.— Reuter's correspondent in 
Berlin says it was officially announced that the German Govern- 
ment had decided to indemnify exporters in paper marks for the 
levy imposed by the Entente States on German exports. 


Engineering Wages.—A deputation of representatives of 
the Amalganisted Engineering Union and the National Federation 
of Engineering Trades attended at the Ministry of Labour. on 
May 20th, to state their case for a Court of Inquiry under Part 2 
of the Industrial Courts Act into the employers’ demand for a 
reduotion of wages, affecting about one million skilled and semi- 
skilled workmen. The deputation was received by Sir David 
Shackleton. 


China.—A new electric company has recently been 
eatablished in Shelwei, a salt oentre in Yangchow. АП depart. 
ments were to start work on March 20th, 1931. 


International Exhibition at Belgrade.—The Journal of 
the Royal Society of Arta states that an international exhibition 
will be opened at Belgrade in June, under the auspices of the 
Museum of Industry and Commerce of that city. The Serbian 
Government has placed at the disposal of the promoters an area of 
20,000 sq. metres (about five acres), and the necessary work is in 
progress. 


Swedish Telephone Maunfacturing.— The fusion of the 
L. M. Ericsson Telephone Co. and the Н. T. Cedergren Telephone 
Manufacturing Oo. has now been effected. One share in the 
Cedergren Co. will equal 10 shares in the Ericsson concern, ot 
Kr. 500, The fusion will be reckoned as from January 1st, 1931.— 
Reuter's Trade Service (Stockholm, May 22nd). 


Revision of Spanish Customs Tariff.— A totally new 
scale of Customs duties is in force in Spain from 918 inst. The 
old regulations have been revised in every tariff, the new ones 
including considerable increases over those now revoked. Although 
the new tariffs are already in force, there are excepted from its 
regulations, with regard to goods from Great Britein and the 
British Empire, all merchandise with a bill of lading in whioh it is 
stated that they left the country of origin before 21st inst., but 
that document must be visé by the Spanish Consuls. Goods which 
were awaiting release by the Customs Houses on 21at inst., and 
those in bond which are to be declared for consumption within 
seven days from the day on which the new Customs duties came 
into force, are also excepted from the new regulations. It is 
advisable for every Britisb firm dealing with Spain to consult with 
the Spanish Chamber of Commerce (40, Trinity Square, E. O. 3), 
about the amount of the duties, which in some particular oases are 
lower than in the preceding tariffs.— Reuter's Trade Service, 


Copper and Lead Prices,—Mzxssns. F. Ѕмітн & Co. 
report May 21th :—Copper (electrolytic bars) 477, £4 increase; 
ditto sheets, no change ; ditto wire rode, £93, £4 increase; ditto 
hc. wire, IIId., rad. increase; silicium bronse wire, la. id., 
4d. increase. 

Messks. JAMES & SHAKESPEARE report May 24th :—Copper 
bars (best selected), sheet and rod, £116, £2 increase; English pig 
lead, 4 25 5s.. 58. increase on last week's quotation. 


Coming Reduction in Petrol Prices.— The Motor learns 
on good authority that a considerable reduction in the price of 
petrol is imminent, owing to the large stocks held in this country. 
Imports have recently exceeded those of any previous period. The 
reduction, it is thought, will probably be as much as 18. per 
gallon, bringing the price to within the region of 2s. 6d. 


Chinese-Germau Relations.—A treaty putting an end to 
the state of war and re-establishing diplomatic and commercial 
relations between China and Germany was signed, says the Daily 
Mail, at Peking on May 20th. 


Large Lamp Contract.—Tue GENERAL. ELECTRIC Co., 
LTD., has received a half-yearly contract for the supply of metal, 
gasfilled, and carbon-filament lamps to Н.М. Office of Works, The 
oontract runs into many thousands of lampe. 


U. S. Electric Motor Exports,— Exports of electric motors 
from the United States in 1920 were valued at $13,420,076. In 
1919 the total was $10,635,476. Canada was the largest buyer in 
both years, taking 18 per cent. of the motor exporte in 1920, and 
15 per cent. in 1919, Japan came second in both years, and England 
third.— /teuter's Trade Service (Washington). 


Irish Railways and the Bill.—As Mr. J. W. Hill 
pointed out at the annual meeting of the Dublin aod Lucen 
Electric Railway Co., the plan adopted for the British railway 
cannot meet Ireland's needs. It would simply mean that the 
majority of the Irish linea would be compelled to close down before 
the end of the year. “he ciroumatances of individual concerns 
must be considered, and all of them must receive fair treatment. 
One great danger is that the Government may try to leave the 
final settlement to the phantom Council of Ireland. 2l 
suggestion to that effect must be resisted strenuously. The E 
sett'ement must not be delayed beyond the appointed day.—/ 


Times, 
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The Electricians’ Wages Dispute. — The outcome of the 
Blackpool conference of the Electrical Trades Union, referred to in 
our last issue, was the issue of instructions to the men on strike to 
resume workat the reduced wages, pending the next meeting between 
the employers and the E.T.U. Oonsequently work was resumed on 
May 23rd. and we are infor med that the meeting of the two sides 
of the industry is to be held on May 81st. As a result of the 
dispute, we learn that dissensions have arisen within the E.T.U., 
апа that developments of a startling nature are on the way. 


.. Eogilsh Electric Shleld.— Mr. John Sampson, C. B. E., 
one of the directors of the English Electric Co., Ltd., has offered a 
shield for annual competition by physical training teams repre- 
senting the various works of the company. Major the Marquis 
de Bucy, Director Physical Training, War Office, has consented to 
act as judge in the competition. 


LIGHTING AND POWER NOTES. 


Australla.—PRRTH.— The accounts of the Government’s 
electricity undertaking for the financial year 1919-20 show a total 
revenue of £119,656, as compared with £102,774 in the previous 
year. Working expenses amounted to £74,216. as against £58,652, 
leaving a gross profit of £45,440 (£44,122), The net result was а 
profit of 418,093. 


Barnsley.—Oost or ELXOTrRIOrrT.— In presenting the 
annual report upon the eleotricity undertaking, the chairman of the 
Eleotrioty Committee spoke of protests by consumers against 
charges twice those prevailing before the war. He reminded the 
Council that coal was costing about 425 per cent. more, and wages 
180 per cent., in addition to the increased cost of money. Having 
due regard to these facts, he considered it rather to be wondered at 
that electricity was so cheap. They were enabled to sell at such a 

oe because of improved efficiency by which coal consumption 

been halved. 


China.—RaAruwav Co. To INSTALL ELEOTRIO PLANT.— 
The Tientsin-Pukow Railway Co. has decided to install an electric 
plant at a cost of $900,000 at Pukow.—Reuter's Trade Service 
(Shanghai). 


Coleraine.— ELECTRICO Licutmnc ScHEME.—The Urban 
Council has agreed that the laying of the mains in connection with 
the public electric lighting scheme should be completed within six 
months from September next. Messrs. Curran Bros., Belfast, the 
chief contractors, hope to complete the whole of the electrical 
installation in 10 months unless prevented or delayed by some 
unforeseen circumstances. 


Colwyn Bay.—Loans.—The Council is applying to the 
Electricity Commissioners for sanction to borrow £25,000. This 
will be lent to the North Wales Power Co. to defray the cost of 
erecting transmission lines to Colwyn Bay from the Dolgarrog 
station. Sanction is also being sought to the borrowing of 
£48,848 for the provision of mains, sub-stations, &c. 


Continental.—Russ1a.—The Electricity Bureau of the 
Soviet Government reports that there are at present in Russia, 
including what are termed the autonomous territories. 643 electrical 
stations, of which 246 are in country districts. The scarcity of 
fuel still presses on present and immediately prospective industry 
in Russia; so much so that it has been decided to close certain 
power stations in Petrograd between May 5th and August 15th, 
solely for the purpose of economising fuel. Advantage, however, 
will be taken of this enforced idleness to have the stations com- 
pletely overhauled and put into good running condition. 

GRERCE.—The water resources of Greece have recently been the 
subject of a detailed survey by a Swiss engineer, appointed by the 
Government, with the object of their utilisation for the production 
of electricity. According to the report presented, the waterfalls of 
Western Macedonia are capable of yielding 350,000 h. p., equal to a 
yearly output of 120,090,000 kWh. This energy would suffice for 
the needs of the cities of Athens, Salonica, the Piræus, and the 
Larissa railway. The cost of installation is reckoned at 180,000,000 
drachmas. The use of water power would free Greece from the 
need to import coal, and would tend vastly to develop the native 
industries. 

FRANCE.—The central station of the Société de l'Electricité de 
Valenciennes-Anzin, which was seriously damaged during the war, 
has been oompletely reconstruoted, and is now in full working 
order. 

Electrio steelworks and furnaces, over 100 ft. long, were carried 
away by a formidable landslide of rocks at Allevard, Isère, recently. 
The damage reaches several million franos.— Evening Standard. 


Derby.—Causx or FrRE.— Later reports concerning the 
fire which broke out at the power station on May 13th (ELECTRICAL 
Review, May 20th), indioate that it was due to the bursting of an 
oil-cooled transformer which had been in service for 12 years. 
Many cables and a switchboard were damaged, and the replacement 
aid repair of these occupied a great deal of time. 


Dundee.— ll. FuEL.—At a meeting of the Electricity 
Committee on May 17th, the question of using oil fuel at the power 
station was discussed. The engineer said that at present prices, 
and estimating that 70 tons of oil could do the work of 100 tons of 


coal, the cost would be respectively £490 and £300 for those 
quantities. The oost of fitting oil burners would be between 
£2,000 and £2,500. In the circumstances it was decided not to 
prooeed further, as considerable expense, which would have to be 
Mun higher charges, had already been occasioned by the coal 


Edinburgh. NEw Svus-station.—A new electric sub- 


station is to be constructel at Causewayside from plans prepared 
by Bir Alexander B. W. Kennedy. Н 


Electricity District. — Mip-LaNcASHIRE.— The Elec- 
tricity Commissioners give notice that the time within which 
objections and representations may be made, and schemes sub- 
mitted, іп connection with the above named district has again been 
extended from the last day of this month until July 30th, 1921. 


Glasgow.—DALMARNOCK STATION.—On Мау 11th an 
additional 18,750 kW Metropolitan-Viokers turbo-generator set was 
put into operation at the Dalmarnock station. Since the station 
was started. many economiea have been effected in the generation 
of electricity. In the older stations the average coal consumption 
per kW-hour generated was 3°42 lb.; at Dalmarnock this figure 
has been reduced to 1°711Ь. In this way it is estimated that a 
saving of 462,781 has been made. In addition to the economy in 
fuel consumption, charges for coal and ash-handling, and wages 
have been reduced considerably. 

At the Port Dundas station oil fuel burners have been installed 
on we isi two boilers, and ап extension of the system is being 
considered. 


Grampian Scheme.—PosTPONEMENT.—The Grampian 
electricity supply acheme is to be held over, the promoters having 
decided not to proceed with the Bill this year. 


Hamilton (N.B.).—Extexsions.—The Electric Lighting 


Committee is carrying out extensions consisting of new cables and 
pillars, costing £6,000. 


Herne Bay.— RevocaTion OF ORDER.—The Ministry of 
Transport has revoked the Herne Bay Gas and Electricity Order, 
1913. Similar action has been taken with regard to the Mid-Sussex 
Electrico Lighting Order, 1913. | 


Heywood.— Y кАв'в WORKINd.— The past year’s working 
of the electricity undertaking of the Corporation has resulted in a 
profit of £829. In the previous year the profit was £841. 


Holl, — Extension oF SuPPLY.—In connection with 
the arrangement under which the Oorporation is to supply elec- 
tricity to Hessle, the City Electricity Committee has acceded to a 
request to light those streets in which electric mains are laid, and 
to charge no more than the current rate for gas. 


Ipswich.—Loan.—After a long discussion at a recent 
meeting of the Town Council, the Electricity Committee was given 
permission to apply for sanction t; borrow 420,000 for mains 
extensions, £5,000 for consumers’ services, and 45,000 for 
meters, &c. 


Külmarnock.—ExTENSION OF AREA.—The Corporation 
is applying to the Electricity Commisaioners for permission to 
extend its area for the supply of electricity. The new area 
includes the important burghs of Ardrossan, Saltooats, and 
Kilwinning, | 

Leicester, —PROTEST AGAINST RESTRICTIONS.—A corres- 
pondent, signing himself “ Manufacturer,” writes to the Leicester 
Mail protesting against the restrictions whioh have been imposed 
upon the use of electricity for power purposes, while gas has been 
exempted. He says:— Many progressive manufacturing firms 
ha@ discarded gas and replaced it by electricity—a cleaner and 
healthier method of working. Why these firms and their work- 
people should be penalised by the change when both gas and eleo- 
tricity are supplied by the same authorities, is a question that at 
this time many are asking, and one that requires some explanation 
and readjustment,” 


Leith.— ELECTRICAL Pumps ғов Dock.—The Prince 
of Wales's Dry Dock will be out of service for the next six or eight 
weeks, as the steam pumps are being replaced by electric pumps, 
which are to be operated by power supplied from the Commissioners’ 
own power station. The cost will be approximately 44,000.— 
Scotsman, 


London.—St. Pancras.—The chief electrical engineer 
has recommended the installation of a number of mercury-vapour 
rectifiers, It is proposed to obtain them from Switzerland, and the 
engineer and the chairman of the Electricity Committee are to 
visit Baden for the purpose of inspecting rectifying plant ip 
operation. 

BATTERSEA.—The Electricity Committee recommends the pro- 
vision of an additional 5 sq. in. concentric feeder to cope with the 
increasing supply of electricity to the north-western part of the 
area. The estimated cost of the cable is £1,126. 

HAMMERSMITH.—The Borough Council is recommended to apply 
for sanction to borrow £2,500 part cost of laying a duplicate main 
between the Hammersmith and Fulham generating stations under 
the Battersea-Fulham-Hammersmith linking-up scheme. 

STOKE NEWINGTON.—The Electric Lighting Committee reports 
the receipt of sanction to borrow £9,934 for the extension of mains 
and services. 
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Mytholmroyd.— ELECTRICITY SuPPLYy.—The Council has 
decided that it cannot at present approve of а draft azreement 
with the Yorkshire Electrio Power Co. for the lighting of publio 
lamps. It was decided to support the app'ication by the Elec- 
trical Distribution of Yorkshire, Ltd., for a special order authorising 
that company to supply electricity within the Mytholmroyd urban 
area, on the understanding that Caldene Avenue was included in 
the area of supply ; that the charges were reasonable in comparison 
with other districts ; and that supp'y would be given as early as 
ars (а verbal assurance of а supply in August having bcen 
given). 


Newcastle (Staffs.).—YkAn's WoRKING.—The accounts 
of the electricity undertaking for the year ended March 31st last 
show a total income of £20,817, as against £16 810 in the previous 
year. Working expenses amounted to £15,981, as compared with 
$11,992, leaving a gross profit of £4,833 (£4,818). After payment 
of income-tax, interest charges, &3., the net result was a credit 
balance of £1,365, from which a deficit of £864 brought forward 
was deducted. 


Rathmines (Dablin).—Staike.—The electricity supply 
remains suspended, owing to a atrike of Council employés on a 
question of working hours. 


Reading,—Low-cRADE ForL.—The Reading Electric 
Supply Co., Ltd., has issued a notice to consumers stating that 
the poor quality of the low-grade refuse coal being supplied 
may necessitate temporary suspension of supply. In this event 
consumers are asked to make sure that all switches are immediately 
Switched off. 


Salford.—N&w GENERATING Sgr.— On Мау 9th, the 
Mayor, members of the Council, and many leading citizens visited 
the Frederick Road works to inspect the new 6,000-kW turbo- 
alternator supplied by the Metropolitan-Vickers Electrical Co., Ltd. 
The Mayor started up the set, and afterwards presided at a dinner 
at the Town Hall, when Alderman Worsley, in a speech, described 
the wonderful progress of the electricity department, The new 
веб is designed to run at a speed of 3,000 r.p.m., and gives a three- 
pbase, 50-cycle supply at 6,600 V. The steam consumption varies 
from 12°75 to 13°92 lb. per kWh, at full and half loads respectively. 
The rated power of 5,000 kW is given at 0 8 p.f. 


South Africa.— DURBAN.— The accounts of the electricity 
undertaking for the year ended July 3'st, 1920, show a gross profit 
of £65,399. | 


Sonthampton,— EXTENSIONS.— At a meeting of the 
Corporation on May 18th, the Electricity Committee recommended 
the asceptance of a tender for the construction of boiler founda- 
tions, &c,, at the electricity works at a cost of £14,570, subject to 
the sanctioning of & loan of this amount by the Eleotricity Com- 
missioners. Negotiations are to be entered into with the Eastleigh 
and Bishopstoke Urban District Council which requires a supply of 
electricity from Southampton as an alternative to setting up 
works of its own. The Pirelli-General Cable Co., Ltd., is establishing 
a factory at Eastleigh. 


Swansea,— Оп, FUEL.—AÀt a meeting of the Electricity 
Committee the borough electrical engineer reported at length upon 
the question of utilising oil fuel at the electricity station in an 
auxiliary capacity to coal. He was authorised to make inquiries 
as to the working of similar plant elsewhere. 


United States.—Power Company Statistics.—In an 
interesting article upon the American and Canadian electricity 
undertakings during 1:20, the Electrical World gives figures indi- 
cating the magnitude and rapid growth of this important industry. 
A list is given of 80 companies which had outputs єхсе пе 
100 000,000 kWh, and nine of these supplied more than 
1,000,0€0,000 kWb each during the year. The Niagara Falls 
Power Co. heads the list with an output of 2,328,326,064 kWh, and 
the next in order is the Commoawealth Edison Co. with 
1,883,570,000 kWh. This last company also had the largest 
simultaneous load —478 820 kW. i 


TRAMWAY AND RAILWAY NOTES. 


Australia.— BRISHANE.— In connection with the propos d 
purchase of the Brisbane tramways by the Government, Mr. J. 8. 
Badger. manager of the Brisbane Tramway Co., recently said tbat the 
future of the tramways was very much in the hands of the Govern- 
ment, He denied that the company was holding up the Govern- 
ment for a high price. A figure much less than £3 000,000 had 
been suggested as a basis of neyotiation, but if the parties could 
not agree about the price there was nothing to prevent the Govern- 
ment going ahead and acquiring the undertaking at once, 
Negotiations had not been broken off nor bad an extənsion of time 
been granted the company.— Daily Telegraph (Sydney). 


Bournemouth.— Year's WonkiNG.—-The rep rt of the 
general manager of the Corporation tram ways for the year ended. 
March 3ist last, shows a total revenue of £195,833, compared with 
£190,023 in the previous year. Working expenses amounted to 


£152,044, as against £114,271, leaving a gross profit of £44,789 
(£75,757). After crediting bank interest and debiting loan charges 
(which were heavy on account of the cost of reconstruction) and 
taxes, the result was a net deficit of £11,868. The number of car- 
miles run inoreased from 1,684,874 to 1,857,576, and the number of 
passengers carried from 27,080,255 to 27,403,523. 


Braz!l,— Evectric Locomotives.—The Railway Review 
states that the first Baldwin-Weatinghouze freight locomotiva for 
the Paulista Railway Co, in Brazil, has been completed and t sted, 
The passenger locomotives are now nearing completion. These 
locomotives are to be used in main line freight service on the 
Paulista Railway, which is a broad gauge trunk line throuzh the 
most prosperous and productive part of the State of Sao Paulo. 
The freight locomotives for the Paulista Railway weigh 105 metric 
tons, and have six driving axles, each equipped with one 28). h. p. 
d.c. motor, arranged for operation with two motors in series on 
the 3,000-V line. They are designed to handle trailing loads ap to 
700 metric toas over а line having a maximum grade of approxi- 
mately 2 per cent. : 


Continental. — F &ANCE.— The Valenciennes section of the 
Société des Chemins de Fer Economiques du Nord, which was 
seriously damaged during the war, has now been repaired, and 
nearly the whole system is again in working order. The lines 
oover & distanoe of about 38 miles, of which 224 miles have been 
eleotrified, while arrangements are in hand for the electrification 
of the remaining steam-operated portion. 


Demerara. — CAR Construction. — The Demerara 
Electric Co. which op>rates a tramway service in and around 
Georgetown, is now constructing its own cars in the Oolony. 
Native wood, for which Britiah Guiana is famous, is used for the 
purpose. Already 16 such сагв have either been rebuilt or ocon- 
structed at the company's works.— Times Trade Supplement. 


Edinburgh. —Tsaamway EGECTRIFICATION.—The Tram- 
ways Committee has decided that the work of erecting the over- 
head equipment for the electrification of the tramways is to be 
done by the Council's own department. 


Egypt. — Carro SrTRIK& Riots.—Ono May 18th, at 
Shoubrah, a bomb was thrown at a volunteer tramwayman. Nine 
persons, including three policemen, were injured. The incident 
was the outcome of the resentment felt by the strikers against the 
loyal workers and vo'unteers who are assisting in keeping the 
public service running.—.Morning Post. ` 


Falkirk, — BROKEN TROLLET WIRE. — An overhead 
electric wire at Falkirk snapped and fell on the top of a 
tramcar. Опе of the passengers, a nurse, was struck acrosi 
the face and badly burned, and a soldier, in order to get 
clear of danger, jumped from the top of the car, fractur- 
ing an arm and spraining an ankle. With great presence of 
mind, а miner who was on the oar rolled his handkerchief 
tightly round his hand, and seizing the live wire, threw it over the 
side of the car.—Daily Telegraph. | 


Glasgow.—O:iL FueL.—The Tramways Committee hes 
authorised the manager to have one of the boilers in Pinkston 
power station altered as an exporiment in connection with the 
proposed introduction of oil fuel. 


Huddersfield: —Yeak'’s WOBKING.— The accounts of the 
tramway undertaking for the year ended March 3 let last record a 
total income of £275,407, as compared with £261 147 in the 
previous year, Working expenses amounted to £242,033, as 
against £217,526, leaving a gross surplus of 233,374 (£43,620). 
Loan interest, taxes, &c., totalled £34,135, making the net result 
a deficit of £761; last year a net profit of £485 was made. 


Leeds.— RESTORATION or SERVIOES.— As a result of the 
adoption of oil fuel at the genera'ing station, practically the full 
tramway service has been restored on most routes, and on May 23rd 
running was resumed —partly in full and partly restricted —01 the 
routes оз which services hal been entirely suspended, 


London.— O. I. FURL AT L C. C. Station.—Replying to 
а question put to him at a recent meeting of the L. C. C, Mr. 
Squires, chairman of the Highways Committee, said that hitherto 
the use of oil fuel at the Council's Greenwich station had not been 
considered an economic proposition. The coal dispute had altered 
the perspective, and the installation of oil fuel burners was no 
receiving careful consideration. 

BANK HoLIDAY RECORD.—In spite of the coal dispute, Whit 
Monday proved to be a record day for the L C. C. tram ways. It is 
reported that about 2,00),000 passengers were carried, and fares 
totalling £19 000 were paid. 


Oldhim.— OrrzR оғ Puacuase.—The directora of the 
Oldham, Ashton, and Hyde Electric Tramways, Ltd., rezort that an 
offer to purchase the system for £125,000 has been received, and 
they recommend acceptance by th» shareholders, This has since 
been agreed to. 


S :u:hport,.— AcciDENT.—An electric tram^ar, which was 
descending Eastbank Street Bridge, on Whit Monday, ran into 8 
cib, which was overturned. There were three passengers in the 
9 two la lies and a gentleman, but, fortunately, no one WM 

urt. 
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TELEGRAPH AND TELEPHONE NOTES. 


Australia, —TELEPHONE SERvICE.—Àn application has 
been made by Mr. J. Duncan, of 136, Danks Street, Albert Park, 
Melbourne, for the patent rights for a device which he has invented 
with a view of saving the time of subscribers to the telephone 
system. It is claimed that when the device is attached to a tele- 
phone it may be adjusted so аз to automatically notify the Exchange 
when the subscriber is out. By this means other people calling for 
his number can be immediately notified by the Exchange that tho 
subscriber is absent, and they need not waste their time waiting for 
replies to their calls. 

" [ must have £1,721,000 this year if the telephone service is to 
be put on a decent footing. There is no shortage of material now." 
Во said Mr. J. М. Crawford, State electrical engineer of the Postal 
Department, in giving evidence on March 21st, before the Federal 
Public Works Committee. The department's engineer adde 1 that 
82 500 а year would be saved if workshops on modern lines were 
constructed. A staff of 300 mien engaged in the workshops tarned 
out work valued at £60,000 a year. Switches for Queensland were 
made in New South Wales. Everything was in readiness for the 
establishment of two new city exchanges. But work could not 
proceed without approval, and had to remain in absyance until 
Parliament met. Expenditure in my branch has dropped from 
£620,0.0 to £252,000 a year, but still I am expected to maintain a 
standard the same as that existing before the war.“ Mr. J. М. 


Paxton, president of the Chamber of Commerce, urged the con- 


struction of a Sydney-Brisbane trunk telephone line. It would, he 
raid, ba a distinct gain to the com nercial community and b» exten- 
sively used. | | 

Greenland, — M&r£oROLOG'CAL STATION. — Lieut.-Col. 
E. Gold, assistant director of the Meteorological Offise, reports that 
it has been deoide 1 to establish a wireless station in Greenland fo 
daily weather reports. Another development expected in the near 
future is the establishment of daily weather communications 
between Britain and Canada, 


Ireland, — WIRELESS STATION ArTACKs£D, — Dublin 


Castle reported that at midnight on May 16th fire was opened on 


the wireless station ani the naval wharf at Kingstowa. Troop: 
returned the fire, and after an exchange of shots lasting half an 
hour, during which reinforcements were landed from destroyers in 
the harbour, the attackers were dispersed. 


Luxamburg.—TRUNK TELEPHONE CanLE.—-The installa- 
tion of an armoured trunk telephone cable 22 miles long his 
recently been comp'eted between Luxemburg and Diekirch for the 
Luxemburg Posts and Telegraphs Administration. The cable is a 
oom po. ite one of 36 pairs in multiple-twin formation, and is 
balanced and loaded for phantom working. It is the first trunk 
telephon3 cable to be installed in the Grand Duchy, and is 
particularly interesting on account of the extremely low values of 


‘cross-talk which have been obtained, a very high standard in this 


respect having been called for. Freedom from cross-talk depends 
very largely on the skill and care which are exercised in the 
joining-in of the loading coils, as well as on th» balancing of 
individual loaling-coil sections. On loaded lines in this country 
the coils are usually connected up by the Post Office, so that 
contractors obtain very little experience of this work, but in this 
case it was oarried out under the supervision of Messrs. British 
Insulated and Helsby Cables, Ltd., who did all the testing and 
were responsible for the final resu'ts. The loading coils were of 
the latest dust-core type, and were supplied by the Western 
Electric Co., Ltd., Wool wich. 

Oa the completed cable, the values of cross talk obtained in any 
quad, the unit of measurement being one-millionth of the electro- 
motive force applied to the interfering circuit, were as follows :— 

Average of all quads, 50 between side circuits and 105 between 
side and phantom circuits. The three greatest valu's were 130, 
130, 120 between circui-s, and 350, 250, 200 botween side and 
phantom circuits. 

There is no doubt that this саб'е far excels any other cable on 
the Continent in freedom from cross-talk, and Messrs. British 
Insu'ated and Helsby Cables, Ltd., are to be congratulated on 
having achieved this suczess for British industry. 


Orkney Isles,.—P&oPoskD TELEPHONE S:RvICE.—The 
secretary to the Orkney Branch of the National Farmers’ Union of 
Scotland, has been informed by the Elinburgh G.P.O. that the 
Department has promised to make a canvass for subs zribers as soon 
asthe present exceptional pressure of telephone work has been 
dealt with, and that a list of the names and addresses of 
prospective subzcribers wou'd be helpful. A telephone exchange 
at Kirkwall was an essontial preliminary to the linking up of the 
rural districts with the town. The tar ff rental was £1 178. 6d per 
quarter for circuits within one mile of an exchange; but a higher 
charge would be necessary, unless a considerable number of persons 
rented circuits. Calls would be charged at 13 1. each, with additional 
fees for connections to exchanges beyond five milea, Agreements 


would be for an initial term of three years. aud quarterly there- 


after. It wou!d not b» possible to provide tel phone connection 
with the ma‘nland of Scotland. 


Railway Wireless.—Mr. Kellaway informed the House of 
Commons on May 10th that the Midland Railway Co. and, in the 
case of the London and North Western Railway Co, the Marconi 
Co. bad been given permission to conduct wireless telegraphio 
experiments ол those two systems. The permission was temporary 
and could be withdrawn whenever it was considered desirable, 


*Standards in improving the radio compass. 


Tne wireless on the railways was to be used solely for the com- 
pany's business, Wireless was used by the railways during the'laet 
railway strike, 


Nus sla.— THE Sr«vRAPHON."— Some days асо, at the 
general meeting of the Russian Society of Road Engineers, the 
engineer Ар. Phedoroff-Lukoyanof reported on his invention for 
telephoning any distance throrgh ordinary railway telegraph 
wires. He calls his apparatus the Simuraphon," and claims that 
it is aJaptable to wireless telephony over unlimited distances with 
the aid of a special high-speed generator. He proposes the sub- 
stitution of the voltaic arc usually employed and a special dynamo 
machine. The "Simuraphon " cn, it is said, b» connecte i to any 
telegraph station, and opens a way to new fields in radio-telephony. 

TELEGRAMS ACCEPTED.—The Postmaster-General gives notice 
that telegrams for all parts of Russia (including Russia-in-Asia as 
far east as Lake Baikal) are now forwarded over the Anglo-Russian 
Government cable bet ween Peterhead and Alexandrovsk in Northern 
Russia, but can only be accepted at the senler's risk, The rates 
are 5}1. a word for ordinary telegrams and 1s. 441. a word for 
telegrams ғе 16 by the urgent service. Telegrams can also b3 
forwarded under the same conditions by the Great Northern Co.'s 
route via Libiu (Latvia) at 6d. a word for ordinary telegrams and 
1s, 6d. a word for urgent " telegrams. 


Spaln.—TEL&PHuoNE SERVICE.—À commission appointed 
by the Spanish Government is visiting Stockholm in order to 
investigate and report on the Swedish telephone system and 
Sweden's manufacturing capacity in this line. It is possible that 
the Spanish Government may enlist the assistance of the leading 
Swedish telephore concerns, Messrs. L. M. Ericsson and H. T. 
Cedergren, for the rebuiiding and reorganisation of the Spanish 
te'ephone system.— Heuter's Trade Service (Stockholm). 


Sonth Africa.— TELEPHONE SERVICE. — The British 
South African Erport Gazette hints to manufacturers of telephone 
and telegraph supplies that even at the present time the South 
African demard is in excess of the supply. Although аз much as 
£532,630 has been spent by the Union Government on developing 
the telephona service since the Armistice, well over 2,500 long- 
standing applications for installations are still unfulfilled, and the 
Government has not lost sight of ite previous proposals for new 
automatic systems at Johannesburg, Cape Town, and Pietermaritz- 
burg. Moreover, аһ. ugh much war-time cepreciation has been 
made good, considerable repairs remain to ba done, especially in the 
country areas, апа each week sees heavy additions to the list of 
d atricts awaiting telephonic communication with the larger towns. 
In South Africa, too, th» demand for equipment by private 
co:sumers, as apart from the Government, is on the increase, and 
last year the imports solely on this account amounted to approxi- 
mately £30,800, as against only £17,475 in 1919. Add to this a 
reminder that on last year's official estimates an item of £600,0C0 
appeared for telephonic improvement, additiors, and renewals, and 
that at least a similar sum is expected from Mr. Н. Burton's new 
eatimates, and it will be seen that a market of more than o:dinary 
importance is materialising. British makers have, of course, the 
additional satisfaction of knowing that thelr pre-war supremacy, 
temporarily lost to Sweden, has been regained, апа that to-day 
both the latter country and the United States have very little hold 
on the trade. 


U.S.A — WIRELESS Foa SigNALS.— The Secretary of 
Commerce announces that in view of the important development of 
8 radio compass by the Bureau of Standards, three wireless fog 
signals are to be immediately installed at the entrance to New York 
Harbour. Each of these three stations will be equipped with an auto- 
matic set which will send out signals continuously during fog or 
thick wea*her which may be picked up on shipboard by means of 
the new radio compass, which indicates the direction from which 
the signals are sent out, and by taking observations on thedifferent 
stations the captain of & vessel may determine his exact position 
without being obliged to rely on the former unsatisfactory method 
of locating himself by the sound of whistles and fog horns. The 
method has been developed as the result of co-op2rative experi- 
ments by tha Bureau of Standards and tho Lighthouse Service, and 
more especially through the research work of the Bureau of 
It differs from all 
other systems in use for determining radio direction in that the 
navigator himself can determine radio bearings, just as he uses his 
m wgretic compass for bearings in clexr weather, and he does not 
have to depend upon expert radio operators. The other advantage 
is that the sending apparatus is easily installed and can be operated 
by the regular light keepera without any skilled personnel, and 
that any number of vessels at tea equipped with radio com pat 828 
may obtain their poiition at the eame time without interference.— 
T. & T. Age, 

MIAMI CABLE DISPUTE The endeavours of the State D»part- 
ment to prevent the Western Unio 1 from laying the cable to 
Miami, on the cast of F. oridu, from the Bahamas, were expected 
to reach a climax on May 31st, when the Supreme Court was to 
deside the issue, says 7 Times. "Tho action of the State D-part- 
ment is due to the fear that, if the cable is laid, the Western Union 
will be enabled to send American cable traffic over the British 
cbl to South America All the American cable interests object 
to this, and a Bill has been p eparei forbidding cable landings in 
th» United States except by Presidential licence. The Wes ern 
Union had a cable ship waiting outside the 3 mile limit in readi- 
ness to make a landing should the decision of the Supreme Court 


be adverse to the State Department. The authors of the Bill, 


spurred on by the State Department, arranged to rush the Bill on 
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May 16th through both Houses, and thence on to the White House 
for the President's signature, before the Western Union oould act 
on the expected favourable decision of the Supreme Court. 

Both Houses of Congress have accepted the report of the Con- 
ferenoe on the Kellogg Bill, which empowers the President to 
regulate oable landings in the United States, and the measure now 
gow before the President.— Reuter's Trade Service (Washington). 

The Nacion comments in an unfavourable strain on the decision 
of the U.S. Congress to prevent the landing of the cable by the 
Western Union Co. The article points out that the measure affects 
the interests of Argentina and other countries in South America, 
and establishes a far-reaching monopoly in favour of American 
oble companies. The -Vacion says that in this and other questions 
which have arisen recently the United States appears to have taken 
up an attitude of aloofness from the traditions of international 
co-operation, and has displayed a Pan-Americanism which has each 
time been more misdirected.— Heuter’s Trade Service (Buenos Aires). 


The Telephone Service.—The amount produced by the 
telephones іп 1914 was 26,645,464, and in 1920 £9,327,418. 
Charges of collection in the first case were 45,886,536, and in the 
second £10,792,580, leaving in the latter a deficit of 41,466,086, 
says the Daily Mail, 


Wireless Messages to Ships.—S(MPLIFIED PROCEDURE. 
— Post Offices in London and the provinces will now aocept wire- 
less messages addressed to persons on ships at sea (which are 
within range of the coastal wireless statione of the United 
Kingdom), without requiring the sender to specify the wireless 
station through which the message should bs transmitted. This 
new arrangement removes what undoubtedly has been а serious 
obstacle to the free use of wireless telegraphy between this 
country and ocean travellers. The counter clerks in the London 
and provincial offices have instructions to accept messages for 
ships of all nationalities provided it is known that those ships can 
be communicated with direct by the ooastal wireless stations of 
the United Kingdom. The messages so accepted are sent to a 
"routing bureau" in London, whence they аге distributed 
aocording to the movements of the vessels to which they are 
addressed. 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph indicates 
the issue of the ELEOTRIOAL REVIEW in which the " Official 
Notice" appeared.) 


OPEN. 
Australia. — MELBOURNE. — June 15th. Victorian 
Government Railways. 50 oil-immersed single- track and 


signal transformers for power signalling (Contract No. 33,901).* 

Jane 22nd. One electrin lifting magnet (capacity 3 ton), one 
440-V motor generator. 

June 29th. Supply of 1-ton platform type industrial storage 
battery trucks, also battery-charging equipment.“ 

August 10th. 250 oore-type impedances bonds for power 
signalling, with a capacity of 1,000 amperes per rail; also 50 
miles of solid insulated copper wire, No. 14 Brown & Sharpe 
gauge, and 50 miles of solid insulated copper wire, 16 standard 


gauge. 
August 17th. 3,000 sete of renewals for caustic soda primary 
cells. 


August 30th. Board of Works. Four electrical centrifugal 
pumps, each with a capacity of twelve million gallons daily. 


Belglum.— June 30th. Municipal authorities at Lokeren. 
For an underground system of electricity supply mains. Partioulars 
(15 francs) from the Directeur des Services du Gaz et de 
Г Electricité de la Ville de Lokeren. Tenders to the College des 
Bourgmestres et Echevins, Hotel de Ville, Lokeren, by registered 

at. 

June 8th. Postand Telegraph authorities &t La Salle Madeleine, 
Brussels, Telephone cable. Particulars (3 francs) by applying for 
Cahier des Charges Special No. 605. R 

Municipal authorities of Ghent. Installation of electric lighting 
in the sheds of the outer port, the small dock, and the new 
maritime buildings. е 


Brighton.—June 7th. Electricity Department. Oil 
fuel plant, (May 20th.) 
Dandee.— June 6th. Electricity Department. One 


coupled motor-generator, ooneisting of two interpole machines ; 
mo'or. 400 V, dc. ; generator, 75 V, 130 amp. ; also regulator, 60 
to 70 V. (May 2uth.) 


Glasgow.—May 31st. Electricity Department. Cables 
(including small i.r. cables and flexibles) and meters for twelve 
monthe. (May 13th.) 


Greenock.— June 6th. Corporation. Electric lighting 
work in connection with the Upper Cornhaddock housing scheme 
(15 tenements and six double cottages). Schedules, &c., from Ottice 
of Public Works, Greenock. 


Huddersfield.— May 28th. Electric light installation in 
United Methodist Church and School, Outlane. Mr. F. Roberta, 
Maplin Lea, Lindley Moor, Outlane, 


Lanark.—County of Lanark (District of the Lower 
Ward). Electric lighting workin connection with housing schemes. 
Mr. J. A. McCallum, District Clerk, 15, West George Street, Glasgow. 


Leytonstone.—June 16th. West Ham Union. Three 
months’ supply of electrical fittings. Mr. T. Smith, Olerk, Board 
Room, Union Road, Leytonstone, E.11. 


Liverpool.—June 6th. Liverpool Overhead Railway Co. 
Stores, including electrical fittings for twelve months. General 
Manager, 31, James Street, Liverpool. 


London.—SHorEDITcH.—June 7th. Electricity Depart- 
ment. Oonstructional steel and ironwork building, 20-ton weigh. 
bridge, h p. eteam pipes, valves, &o., for Whiston Street generating 
station. (May 13'h.) 


New Zealand.—June 28th. Public Works Department. 
Ten s.p. oil-filled transformers for the conversion of three-phas 
energy at 50 cycles, the voltage ratio being 50,000/11,000, for 
Waikato power scheme.* 

June 28th. Supply and delivery at Lyttelton of two 50-kVA, 
two 100-KVA, and two 200-kVA condensers in connection with the 


Lake Coleridge electric power supply (Section 116).* 


WELLINGTON.—June 14th. Post and Telegraph Department. 
7,460 lamps, various voltages.“ 

August 9th. Publio Works Department. Suspeusion- type parce 
lain insulators for the Waikato power scheme.“ 


South Africa,—July 5th, Electrification of Oapetown- 
Simonstown and Durban-Maritzburg railway lines. 

RHODESIA. — BULAWAYO. — August 3rd. Municipal Council. 
Electric light and power plant. (Зее this issue.) 

TRANSVAAL.—Rand Water Board. September 9th. Erection 
of a complete installation of mechanical or other filters capable 
of filtering 51 million gallons of water per 24 hours at the 
Vereeniging main pumping Station (Contract No. 232). Oopies of 
the contract documents may be obtained from the Chief Engineer, 
Rand Water Board, Johannesburg, upon a deposit of three guiness, 
but specifications, blue prints, &c., may be inspected at the Inquiry 
Room of the Department of Overseas Trade, 35, Old Queen Street 
Westminster, S. W. 1. 


А of the specification, &o., can be consulted at the Depart- 
ment of Overseas Trade, 85, Old Queen Street, f. W. I. 


CLOSED. 


Australia. —M ELBOURNE.—Morwell electric scheme. The 
tender of the American Aluminium Oo. has been accepted for 
alaminium ateel conductors at £91,416 at port of shipment. At 
the present rate of exchange the landed cost in Melbourne will be 
£30,000 leas than the lowest tender for copper conductors. The 
whole equipment will be manufactured and shipped from Canada. 
— The Times. 

Victorian Rvilways. Accepted :— 


Four 4,600-kW converter sets (for Jolimont sub-station), with all acces- 
sories, £90,010; extra for magnetic blow-out d.c. brushgear, 41,570; 
eight 1,000-kW automatic converter equipments for various b 
stations, £92,905; extra for magnetio blow-odi brushgear, £1.100.— 
British Thomson-Houston Co., Ltd. — Tenders. 


Llitleborough.— The Housing Committee of the Urban 
District Council has recommended acceptance of the tender of 
E. Taylor & Co. for electric lighting in connection with the hoo: nf 
scheme. 


London.— Sr. PAxcRAS. Electricity and Public Light 


ing Committee. Supply of l.p. and h. p. cable, various lengths and 
sizes : — 


Firm. L. p. cable. H. p. cable. 
Hackbridge Cable Co., Ltd... 2 .. 29.789 £145 
Entield Ediswan Cable Co., Ltd. .. 10,519 3,6 
Siemens Bros. & Co., Ltd. we 2s .. 10916 .. 847 
Western Electric Co., Ltd. .. Cs - .. 10,987 . 94 
В.1. & Helsby Cables, Ltd. . 11,029 2.461 
Johnson & Phillips, Ltd. 11,049 Q 24 
W. T. Healey's Tel. Works Co., Ltd. 11,118 2461 
W. T. Glover & Co., Ltd. .. và 11.129 24 
Union Cable Co. 2 o 11,941 3,528 
Callender's Cable Co., Ltd. .. 11,606 8,5: 
Pirelli-General Cable Co., Ltd. . 19,168 $,581 
Watshams id ш e ae a .. 18,16 . 2,38 
Macintosh Cable Co, Ltd. .. as m .. 12,741 .. 878 


New Gutta-Percha Co., Ltd. 


HAMMERSMITH.— Electricity Committee. 425 house servic} and 
jo nt boxes of various descriptions :— 
W. Lucy & Co., Ltd , £369 (recommended). 


Mains extension sub-station equipment. 


Hammersmith f»eders.—Two 15¢-amp. split-condncetor feeder panels, £01: 
one 2.000.kW splitter panel, £49; one 2,000-kW 2-phase panel. ЁЛ: 
total, 41.077. Kensington feedera. – Two 125-amp. incommg feedert 
£334; two 126-amp. outgoing feeders, #333; one 2090kW splitter 
panel, £215; synchronising gear, £351: two wattmeters, £166; ош, 

, £1,009.~-Fergu on, Pailin & Co. (recommended). 

Eight 250 amp, h. p. switch panels, £276.—Park Royal Engineering Co. 
(recommended). ' 

Two condeusate pumps for Nos. 12 and 15 turbines, 493.0 nne! 
Engineering Co., Ltd. (recommended). 


New Zealand. — WELLINGTON. — Municipal Conn:il. 
Subject to a satisfactory arrangement regarding the proposed loan 
of £500,000 for electric supply purpozes, the Fin&noe and Leal 


* 
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Oommittee of the Wellington, N.Z., Council has recommended for 
acceptanoe the following tenders :— 


Section A—Generator plant, British General Electric Co., £93,675. 
Remainder of machinery, British Thomson-Houston Co., £71,150. 

Rection B—Boilers, Babc;ck & Wilcox, £81,000. 

Section C- Cables, Callender's Cable Co., 217,50). 

Coal-handling plant, £16,700 ; total, £.85,025. 


The Electrical Engineer recommended the acceptance of the 
lowest tender in each section, the list being as follows: — 


Section A — English Electric Co.. £191,000; Metropolitan - Vickers, 
£181,000; British Thomson - Houston Co., £186,000; Brush Co., 
2218,00; British General Electric Co., £172,000. 

By selection of the British General Electric Co.'s price for the generator 
plant and that of the British Thomson-Houston Co. for the remainder 
of the machinery. the whole will be obtained for £1,175 less than the 
lowest tender for the whole. 

Section B—Babcock & Wilcox, £81,000; Stirling Boller Co., £82,525. 

Section C—Callender's Cable Co., £17,500; British Insulated & Helsby 
Cables, Ltd., £19,450; W. T. Henley’s Telegraph Works Co., Ltd., 
£17 645 ; Western Electric Co., 220,225; Siemens Bros & Co., £19,550; 
Glover & Co., £20,500; Pirelli.General Cable Co., £18,300; Johnson 
and Phillips, Ltd., £21,850. — Tenders. 


FORTHCOMING EVENTS. 


institution of Mechanical Engineers.—Friday, May 27th. At the Institu- 
tion, Btorey's Gate, Westminster, S. W. At6p.m. Special meeting. 


dunior Institution of Engineers. — Friday, May 27th. At Caxton Hall, 
Westminster, S. W. At8p.m. ** Notes on Electrieal Transformer Break- 
downs," by Mr. 8. A. Stigant. 


Society of London.—Friday, May 27. At the Imperial College 
of Science, South Kensington, S. W. Аб p.m. Ordinary meeting. 


Royal Society of Arts.—Friday, May 27th. At John Street, Adelphi, W. C. 
At 4.80 p.m. Paper оп Industrial (inoluding power) Alcohol," by Sir 
C. H. Bedford. 

Faraday Society.— Tuesday, May 81st. At Burlington House, Piccadillv, W. 
General discussion on Physico-chemical Problems Relating to the Soil.“ 
Afternoon session, 4.80 to 6.80 p.m. Evening session, 8 to 10.50 p.m. 

Wednesday June 1st, Visit to Rothamsted Experimental Station. 


laminating Engineering Society. — Tuesday, May Bist. At the Royal 
Society of Arts, John Street, Adelphi, W.C. At8.15 p.m. Discussion on 
“The Use of Artificial Light as an Aid to Various Games and Sports," to 
be opened by Mr. J. S. Dow. Annual meeting. 


Institution of Electrical Engineers.—Tuesday, May 3ist, At b p.m. At the 
Institution, Victoria Embankment. Annual general meeting, 5.45; special 
general meeting, 6.80 p.m. Lecture on Research Work in the United 
States," by Dr. F. B. Jewett. 


Institution of Railway Signal Engineers.—Wednesday, June 1st. At the 
Midland Grand Hotel, St. Pancras. At 8 p.m. Resumed discussion on 
t' Track Circuit Nomenclature and Track Circuit Record Forms.“ 


Chemical Society.—Thursday, June 2nd. At Burlington House, W.l. At 
8 p.m, Ordinary scientific meeting. | 


Engineers’ Ciub.—Thursday, June 2nd, At the Hotel Cecil, Strand. At 
3.80 p.m. General meeting of supporters. 


laternational Rubber Exhibition.—June 8rd to June 17th. At the Royal 
Agricultural Hall, Islington. 


NOTES. 


Protection for X-Ray Operators. — The preliminary 
meeting of the X-Ray and Radium Protection Committee has been 
held. The Committee is composed of radiologists, physicists, 
pathologists, and others nominated by the Electrotherapeutic 
Section of the Royal Society of Medicine, the British Association 
for the Advancement of Radiology and Physiotherapy, the Inatitute 
of Physics, the Röntgen Society, and the National Physical 
Laboratory, and is under the chairmanship of Sir Humphry 
Rolleston. The intention of the Committee is to issue very shortly 
& considered statement as to the urgency of affording adequate 
protection to the worker, indicating the best means whereby it 
may be carried out. For this purpose a sub-committee has been 
appointed. It is the Committee's further intention to collect data 
bearing on the effect of irradiation, with particular reference to 
protection ; to carry out special research, if necessary ; to act in a 
consultative and, possibly, advisory capacity, and to publish from 


ае to time auch reports as are considered neoessary.— Morning 
ost, 


Women Engineers.—The Hon. Lady Parsons presided on 
May 20th at the general meeting of the Women’s Engineering 
Society. It was stated that the industrial upheavals and conse- 
quent depression in trade had not been particularly favourable to 
the efforts of women to gain a firmer foothold in the engineering 
world. The most significant sign of the progress made was that 
practically all the engineering institutions had decided to admit 
women to membership, provided that they had the necessary 
qualifications. An increasing number of women were taking an 
active part in the control of engineering works, and another 
interesting development had been the formation by members of the 
society of a amall engineering company.— Morning Post. 


Post Office Managed by Workers.—The annual con- 
ference of the Union of Post Office Workers concluded at Edin- 
burgh on May 13th, A resolution moved by the executive proposed 
to add to the objecta of the Union * the organisation of Post Office 
workers into one comprehensive industrial Union, with a view tothe 
Service being conducted and managed as a national guild." Mr. 
Larsen, who moved it on behalf of the executive, said that when all 
grades of postal workers were in one Union, they would go to the 
community and say : We will take on this job and provide a postal 
service, running it on democratic lines with the primary object, 
not of makinga profit, but of meeting the needs of the community.” 
The resolution was carried by a very large majority.— Zhe Times, 


Mme. Curle's Gift of Radlum.— Mme. Curie was рге. 
sented, on May 20th, with one gramme of the precious metal 
(about 45 oz), worth £20,000, by the women of the United 
States. The presentation took place at the White House, in the 
presence of President and Mrs. Harding, Mme. Jusserand, the wife 
of the French Ambassador, and Princess Lubomirski, the wife of 
the Polish Minister. Mme. Curie was accompanied by her two 
daughters. “ Же welcome you as an adopted daughter of France, 
our earliest supporter among the great nations,” eaid the President 
in making the presentation. We greet you as foremost among 
scientists in the age of science, aa leader among women in the 
generation which sees woman come tardily into her own."— Daily 
Mail. 


Carnegle Funds Awards to Sclentists,— The committee 
of the Carnegie Foundation met on May 21st at Paris, under the 
presidenoy of M. Emile Loubet, the former President, and made the 
following awards :— 

Gold medal to Dr. Infroit, who has had several fingers ampu- 
tated as the result of disease contracted in the course of his X-ray 
experiments. 

Gold medal and £2,000 to M. Vaillant, head of the X-ray labora- 
tory at the Saltpetriere Hospital, who has continued his work in 
spite of losing his left arm. 

Gold medal to the late Dr. Leray, who died on March 26th from 
burns contracted during his work on radiology.— Sunday Pictorial. 


Finsbury Old Students’ Assoclation.— In connection with 
the recently formed Manchester Section of the Finsbury Technical 
College Old Students’ Association, a smoking concert was held at 
the Grand Hotel on April 29th. Those members who were 
fortunate enough to be present were treated to an excellent pro- 
gramme, and altogether a most enjoyable evening was spent. 
Although the membership is gradually increasing, it is felt that it 
should do so much more rapidly, and to this end any old students 
desirous of joining the Section are asked to write to the Local 
Honorary Secretary, Mr. H. F. Coucher, 9, Cartright Road, Chorlton- 
oum-Hardy, or to Mr. Eustace Thomas. 


Appointments Vacant. Lecturer in electrical science, 
including electrical engineering science (E 307-2350), demonstrator 
and laboratory sasistant, mechanical engineering (£200-£250), for 
the Birkenhead Education Committe :; e.h p. plumber: jointer(1068.), 
for the Newport Borough Council Electricity Department; electrical 
engineer and manager, for the Wallasey Corporation. See our 
advertisement pages to-day. 


Educational.— FNSBURT TECHNICAL COLLEGE, Leonard 
Street, City Road, E.C.—Prof. W. H. Ecoles, F.R.S., Dean for the 
session 1921-22. The entrance examination for the forthcoming 
seasion will be held on September 20th. Applications for admission 
should be forwarded to the College by September 15th on forms to 
be obtained from the Registrar, Leonard Street, EC. For further 
particulars see our advertisement pages to-day. 


Electrical Trades Benevolent Iustitution.— We have 
received a publication embodying the report of the Committee for 
the year 1920, a report of the annual general meeting, & report of 
the annual festival held on December 15th, 1920, a list of governors, 
members, subscribers, and donors, and the rules of the Institution. 


An Electricity Advisory Committee.—To enable a closer 
link to be formed between the Liverpool University and the elec- 
trical engineering in the district, there has recently been appointed 
an advieory committee by the Faculty of Engineering to advise it 
as to the best couree of training for prospective electrical engineers. 
The committee has just held its firat meeting, and in addition to 
the professors of the Department of Electrical Engineering and the 
Engineering Faculty, there were also present Mr. H. Dickinson, 
Liverpool city electrical engineer; Mr. A. P. M. Fleming, C. B. E., 
of the Metropolitan-Vickers Co. ; Mr. R. D. Livingstone, of the 
English Electric Co., Preston; Mr. B. Welbourn, of the British 
Insulated and Helaby Cables, Ltd, ; Mr. H. H. Harrison, of the Auto- 
matic Telephone Co., and others, | 


А New Photo-Electric Cell, —The report of the spring 
meeting of the American E ect:ochemical Society, appearing in 
Chemical and Metallurgical Engineering, states that B. S. Cushman, 
of Aubarn, N.Y., presented a highly interesting paper. by T. W. 
Case, on a photo-electric effect in audion bulbs of the oxide-coated 
filament type. Mr. Case reported that he had been able continuously 
to record daylight intensity for several months past. The 
photo-electric effect on barium and strontium filaments in audion 
bulbs furnishes a current of 100 to 150 micro-A, which actuates an 
automatic recorder. Mr. Cushman showed two strontium cells, 
and reproduced on the screen a number of daylight records which 
had been automatically registered by a Leeds & Northrap potentio- 
meter. One of the cells had almost the same sensitivity as that of 
the human eye to light. The barium cells are sensitive to the 
longer rays, the strontium cells to the shorter rays. 


Vegetable Electricity.— The inaugural lecture of a series 
of eight on Experimental Sudies in Vegetable Physiology and 
Vegetable Electricity " was delivered by Dr. A. D. Waller. assisted 
by Mr. J. C. Waller, at the University of London, on May 18th. 
A distinct analogy, said the lecturer, existed between animal and 
vegetable electrivity. He connected a plant by two electrons (sic) 
to a keyboard, submitted it to e'ectrical excitation, and obtained an 
electrical response. The response of the plant was always in the 
same direction. The plant was next electrocuted without being 
destroyed. The lecturer said it would take two hours for the plant 
to recover.— Morning Post, 


ETENIM SET ä — — E E E PE atta 


688 


THE ELECTRICAL 


REVIEW. 


[vol. 88. No. 2,270 May 27, 1921. 


(SOOO анараа ар араара араалар ааа, 


Report on the Metric System.—In September last we 
reviewed the report issued by the Me'ric Comm'ttee appointed by 
the Conjoint Board of Scientifie Societies, and pointed ou? that the 
report had not been adopted by the Co joint Board, bat was iss 1ed 
solely on the authority of the Committee. 

Recently we have received from the secretary to the Committee 
a Brief Account of the R-port," written by him, and “approved 
by the chairman for the information of the Press, bu“ no“ sub- 
mitted to the Metric Committee. This abstract is a fair one and 
we take no exception to its composition ; but we do p-otest against 
its issue at this time, eight months after the issue of the report, as 
a res alt of which it has b en dealt with in many periodicals as 
thou rh it related to a recent report, an impression which is assisted 
by a covering note which refe:s to " the report . . . communicated 
to you «ome little time ago.“ Eight months is not a little time,” 
and whatever the object of the communication, its issue now has 
the air of ап attempt to secure fresh publicity for а document 
which, even in the fist instance, was not approved by the Вата. 


Service Notes.— Commissioned Electrician J. B. Clougà 
has been posted to the battle cru'ser Hood, from the 
17th inst. Commissioned Electrician T. R. Brotheridge joins the 
De ia nee from the battle cruiser // Warrant Electrician J. H. 
Whittaker has been appointed to // H. S. Vernon, for duty with the 
Royal Navy Torpedo Factory, Greenock. On recommissioning, 
Warrant Electrician W. H. Smallwcod hai been appointed to the 
battleship Conqueror. Lieutenant R. Sharp, О В.Е, and Lieutenant 
E. H. E. Woodward, M.C., Tyne Elevtrical Engineers, have been 
appointed temporary ca»tazins, from the 12th and 17th ult. 
respectively, in the Defence Force. 


INSTITUTION NOTES. 


Institution of Electrical Eagineers. — Уатт OF DoTCH 
ENGINEERS. Under the aus:pi:es of the Institution, a party 
of Dutch electrical engineers is on a visit to this country. 
The visitora, who are representative of Governmental, muni- 
cipal, and commercial activities, are Messrs. J. G Bellaas Spruty, 
G. J. F. Bakker, and C. Noone (respectively president, secre:ary, 
and second secretary of the Association of Managers of 
Dutch Eiectricity Undertakings), and Messrs. E van D jk, E. B. 
van Doesburgh, Н. Lohr, J. C. van Staveren, W. Lu'ofs. and A. B. 
van Hamel. A very full programme was arranged. On May 22nd 
the party arrived, and was conducted to the Н tel Cecil, and in the 
afternoon the visitors went up river to Targ's Island and Wey- 
bridge. On May 23rd visits were paid to tne I. E. E. Building. St. 
Stephen's Club, and Henley. Oxford. Eltiagton Park. and Hereford 
were the itinerary on the 21th. The next day (25th) the places 
seen were Shrewsbury and Manchester ; and on the 26th vari»us 
Mancheater works were visited, and the day concluded with а 
dinner given by the municipality. Tae party returrs to London 
to day, leaving for Holland to morrow morning. 


Iacorporated Municipal Electrical Association. —The President 
and Council have very carefully considered the possibility of 
holding the Convention in Dundee and neighbourhood, from June 
13th to 17th next, and have reluctantiy come to the conclusion 
that, in view of the conditions prevailing, they have no other 
course open but to cancel the Convention for this year. The 
annual general meeting will b: held in London on July 22nd, and 
in order that members may have an opportunity of mecting one 
another. the Council proposes to hold the annual dinner (to which 
ladies are invited) on the previous evening. 


Institute of Metals.—In connection with the annual autumn 
meeting to be held in Birmingham from September 20th to 23rd, 
a Reception Committee has been formed ander the presiden^y of 
Sir Gerard Muntz Bart, and an attractive p-ozramme has been 
arranged. This includes a garden party and motor excursion to 
Warwick, Kenilworth, and S: rat fo:d- on- Avon. 


The Röntgen Soclety.— At the general meeting of the Society on 
May 19th, Маа илз Curie, of Paris, was elected an hon. membar, 
and the fourth Silvanus Р. Thompson memorial lecture was 
delivered by Prof. A. V. Hill, F RS., of Minchester University, 
who took as his виб) et E e:trica! Instrumenta and Phenomena 
in Physiology." The annual general meeting of the Society will 
be held on June 16th and the Soc'ety'8 exhibi ion will be held at 
the Royal Photozraphie Society during the whole of June, 19!]. 
It ів hoped that a set of prints of outstanding interest will be con- 
tributed, an1 the Council expresses the wish that membera will do 
their best to support it and make the exhibition an unq'ialifi.d 
succes’, The President, Dr. Robert Knox offers silver and bronze 
plaques for the best and second-best col’estion of four prints, the 
work of an a‘sistant employed at a hospital or working for a 
qualifi-d ralio'oziet. This eec'ion will be орел to workers whether 
members of the Roatgen Sosiety or not. The President of the 
Royal Photographic Sce ety haa consented to judge the entries in 
this section and his awards will be final. 

Royal Institution. —The Friday evening lecture on June 10th 
will be delivered by De. A. С. Webster, on " Absolute Measure- 
menta of Sound.’ Ап extra discourse will be given on June 17th 
by Sir J. J. Thomaoa, on Chemical Combination and the Structure 
cf the Molecule." 

Wireless Socleties. —The Wandsworth Wireless Society has just 
beon formed, with heaiquarters at the Wanisworth Technical 


Institute, the Governors of which have cffcred the use of the 
physics laboratory for the work of the Society. Mr. F. V. Copper - 
wheat, 9, Birdhurst Road, Wandswortb, has been elected ғесгеѓагу, 
and a general meeting of the Society was to ba held st head- 
quarters this evening (May 27th) when Mr. D. N. Griffiths, B. 50. 
A.M.I M.E., was to preside. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as tu their movements, 


Hammer: mith Borough Council Salaries and Wages Committee 
has had under consideration the recommendation of the Electricity 
Com mittee on the subject of increasing the salary of the borough 
electrical engineer, MR. G. G. BELL. In 1919 the Council approved 
the application of the formula of the A.M.E.E. (Greater London) 
with regard to his remuneration, which yielded approximately 
£1,200 per annum: at present it is slightly below this amount. 
Having regard to the growth of the undertaking since the electrical 
engineer's salary was last revised, the schemes which the Council 
adopted for the extension of the generating plant and mains with. 
out the assistance of a consulting engineer, and the reduction in 
generating costs effected by the use of powdered fuel (which 
reductions will be increased as the plant is extended), the Elec- 
tricity Committee is of opinion that the basic salary in the formula 
should be increased from £750 to £900, the rest of the formula to 
be applicd as at present, subjeot to the provision that the total 
remuneration shall not exceed £1,500 per annum without the 
position being further reviewed. By this variation, the present 
salary wou!d be fixed at approximately £1,330 per annum. The 
Salaries and Wages Commi:tee recommends that the remuneration 
&hould be increased as proposed. 

At the conference of the E'ectrical Trades Union, at Blackpool, 
on Saturday. a gold watch was presented to Mr. J. W. BALL, of 
Manchester, by Mr. Humphries, of London, in recognition of 20 
years’ service to the Union. The conference decidel against 
affiliation with the Third International, 

Hammersmith Borough Council Electricity Committee has 
appointed MR. C. E. Acock to the position of engineer. in-charge, 
and MR. F. V. JORDAN assistant mains enginrer. The total 
number of applications were 68 and 39 respectively. Mr. Acock 
has since intimsted his inability to accept the appointment, 

Mr. CvRIL MORGAN, late of the Newport Corporation electrical 
staff. has gone to Madras to take up an appointment. 

MR A. E VAL Davits has resigned his position as assistant city 
electrical engineer to the Cape Town Municipal Council, and has 
been appointed consu'ting electrical engineer to the Pretoria 
Port!&nd Cement Co. 

MR. А. S. BENNI, vice-chairman of M. авта. Ercole Marelli & Co., 
S. A. I. Milan, and a director of Messra. Ercole Marelli & Co., 
Ltd., London, was returned Member for Milan (Na ional Party), at 
the recent General Election in Italy. 

MB. JAMES M. WAKEMAN has resigned the position of general 
manager of the Society for Electrical Development, Inc. (U S. .). 
MR. WILLIAM L. GOODWIN, assistant to the President, is taking 
over the duties. 

Mr. Harry НООЛЕЗ electrician at the Fochriw Colliery, was 
oe at Rhymney, South Wales, on May 17th, to Miss Mary 

yler. 

The Тат я announces that DB. J. RussELL REYNOLDS has been 
appointed radiologist at Charing Cross Hospital, in su cession to 
Dr. Ironside Bruce. who died a month ago as the result of ocon- 
tinne i exposure to high power X rays. 

Obituary. MR. A. R. CoNNAL.—We regret to record the death 
which occurred at his re: idence at Shoitlands, Kent, on Satu:day 
lust, of Mr. Allan Ramsay Connal, A. M. I. E. E. The deceased 
gent'eman, who was 41 yeara of age. was London manager and 
engineer of Messrs. Johnson & Phillipe, Ltd. The fun:ra! took 
place yesterday at Highgate Cemetery. 

Мк R. RoB£RT:0N. — Mx. Robert Robertson, commercial manager 
of the Clyde Valley Electrical Power Co., died suddenly at bis 
residence, L'angsernie, Prestwick, Ayrshire, on Thursday last week, 
from heart failure. Mr. Robertson, who was well known and 
greatly esteemed in commercial circles, was only 47 yeara of aze. 

Мк. Н. GuN.— The death took place on May lith of Mr. Henry 
Gun. а former Mayor of Oxehampton, who for many years carried 
on the business now conducted by Messrs. B'atehford, electrical 
engineers, He was 75 yeara of ара, : 

DR. E. B. Rosa.— The Times аппоппсев the death of Dr. Edward В. 
Resa, chief phyaicist at the Bureau of Standards, Washington, 
U. S. A., on May 17th. One of America's leading ac entists he was 
known to szientific men in Englard from his attendance М 
meetings of the British Association, an! by his numerous publica- 
tions on electrica! investigations. He had been secretary of the 
International Scientific As ociation. 

Sig JAMES PENDER —We regret to record the death. in bis 80th 
year, of Sir James Pender, eldest son of the late Sir John Pencer, 
one of the pioneers of submarine telegraphy. Sir James was8 
director of the Telegraph Conatruction and Maintenance Co. Ltd. 
the Globe Telegraph and Trust Co., Ltd, the Direct United States 
Cable Co., Ltd. the Electric Construction Co., Ltd., and other 
undertakings, 

Мн. P. D. HOLLINGS —The Times records the death, at Woking. at 
the age of 85 years, of Mr. Percival D. Hollings, & well-known 
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chemist, who rendered great service to the Government during the 
war. A talented linguist, he went to Russia in 1913 to organise the 
works of Leitner's Electrical Co., at Moscow, and in 1915 was 
appointed superintendent of train-lighting on the Great Western 
Railway. Atthetimo of his death he was acting as manager of 
Aocumulators of Woking, Ltd." 

Mr. A. SPARK,—Mr. Alexander Spark, electrical engineer and 
scientific instrument maker, at Aberdeen, passed away on 18th inat., 
at the age of 73 years. He had been in business on his own account 
at Aberdeen since 1871. 

MR. CHARLES LOUIS OECHSNER.—Mr. Oechaner, to whose decease 
we referred briefly last week, was a man of genial personality, which 
made for him a large circle of friends in the engineering world. 
He was 56 years of age, having bien born in 1866, at New Orleans, 
La, USA. He had been associated with various activities of the 
British Thomson-Houston Со. since 1888, joining the London staff 
in 1899, and the Rugby staff in 1901. He will be greatly missed, 
not only by his many friends in the B.T.H. organisation, but by 
those who krew him during his long association with the 
company. The funeral tcok place at Bournemouth, on Thursday, 
May 19th. 

The death occurred at Tredegar, on Sunday, of MR. JAMES 
PHILLIPS, for many years assistant chief electrician to the 
Tredegar [ron and Ccal Co. 

Will. —The late MR. E. R. SHELDON, of Cowans, Sheldon & Ca., 
Ltd., of Carlisle, left £100,797 gross, and £89,960 net persona ty. 


NEW COMPANIES REGISTERED, 


British Scott Telecator Co., Ltd. (174,725).— Private 
company. Registered May 17th. Capital, £25,000 in 22,500 10 per cent. 
cumulative shares of £1 and 50, 000 ordinary shares of ls. each. To acquire 
a certain invention relating to an apparatus known as the telecator for 
indicating and locating defects in the working of internal combustion engines, 
and to curry on the business of manufacturers of or dealers in motor vehicles 
and conveyances of all kinds, &c. The permanent directors аге: W. T. 
Parez, “ Upwood," Haywards Heath; A. J. Barber, 16, Eldon Street, E.C.2; 
Qualification £100. Secretary: А. J. Barber. Solicitor: P. W. Butcher, 13, 
1 Street, Fleet Street, E. C. 4. Registered office: 16, Eldon Street, 

‚С.Э. 


Flash Gun, Ltd. (11,727).—Private company. Registered 
in Edinburgh May 17th. Capital, £2,000 in £1 shares. To carry on the 
business of electricians, mechanical engineers, toy makers, electric gun, 
rifle, revolver and pistol makers, &с. The first directors are: W. G. Paterson, 
37, Garnethill Street, Glasgow, engineer; G. А. Rannie, 39, Smith Street, 
Hillhead, Glasgow, mining agent; C. Kirkwood, 61, West Regent Street, 
Glasgow; J. G. Aitchison, 1732, Shottleston. Road, Shottleston, Glasgow; R. 
Carswill, 204, St. Vincent Strect, Glasgow. Secretary: R. Carswell. Re- 
gistered office: 204, St. Vincent Street, Glasgow. 


Allan & Magowan, Ltd. (11,725).— Private company. Re- 
gistered in Edinburgh May 16th. Capital, £15,000 in £l shares. To take 
over the business of power engineers and contractors carried оп by А. M. 
Allan, W. J. Magowan, A. Forrest, and J. A. Barr as “ Allan & Magowan ” 
av 288-292, Shicids Road, Glasgow, and elsewhere, The first directors are: 
A. M. Allan, 288-222, Shields Road, Glasgow, power engineer and con- 
tractor; W. J. Magowan, 288-292, Shields Road, Glasgow, power engineer 
and contractor; А. Forrest, 288-7902, Shields Road, Glasgow, power engineer 
and contractor; J. A. Barr, 255-22, Shields Road, Glasgow, power engineer 
and contractor. Solicitor: W. G. Shaw, 97, Wellington Street, Glasgow. 


Youldon & Keeling, Ltd. (1741,5/6).— Private company. 
Registered May 5th. Capital, £600 in £1 shares. To carry on the business of 
general engineers, motor and dynamo manufacturers, scientific instrument 
makers, &c. The first directors are: C. A. Youldon, 240, Camden Street, 
N. W.; T. H. J. Keeling, St. Cuthbert's, Salters Hill, Upper Norwood, S.E.19. 
Registered office: 26-31, Eyre Street Hill, Clerkenwell Road, E.C. 


OFFICIAL RETURNS OP ELECTRICAL 
COMPANIES, 


Worcester Electric Traction Co., 1.1. — Satisfaction in full 
01 April 20th, 1921, of mortgage dated February 12th, 1214, securing £1,000. 


High Temperature Generators (1918), Ltd.—Debenture 
dated April 28th, 1921, to secure 45,000, charged on the company's under- 
taking and property, present and future, including uncalled capital. Holders : 

Н. S. Hanning, З, Copthall Buildings. E. C., and others. 


Scarborough Electric Supply Cq, Ltd.—Mortgage on cer- 
tain premises in Scarborough and company's undertaking and property, in- 
cluding uncalled capital dated April 29th, 1921, to secure all moneys due 
or to become due from company to London County Westminster & Parrs 


Bank. 
Milford-on-Sea Electric Supply Co., Ltd.—Particulars of 


£400 debentures authorised March 29th, 1921, whole amount issued. Charged 
on the company's property, present and future. 


Anglo-Mexican Electric Co., Ltd.— Satisfaction in full on 
March loth, 1921, of trust deed dated March 2nd, 1906, sccuring £300,000. 


Lancashire United Tramways, Ltd.—Trust deed dated 
2800 26th, 1921 (supplemental to trust deed dated April 27:h, 1906, securing 
£300,000 debenture stock), charged on a mortgage for £145,517. 78. granted 
by South Lancashire Tramways Co. to trustees in lieu of certain land and 
Premises in Hindley and Atherton, Lanes. Trustees: Rt. Hon, Viscount St. 
Davids and M. B. Snell, 5, Copthall Buildings, E.C. 


Tutbury Engineering Co., Ltd.—Satisfaction to the extent 
of £1,000 on February llth, and £1.000 on February 22nd, 1921, of debentures 
dated July Ist, 1915, securing £2,000. 


Thermal Syndicate, Ltd.—First mortgage debenture dated 
April 2Ist, 1921; to secure £20,000 charged on the company’s undertaking 
and property, present and future, including uncalled capital, Holders: J. J. 
Garnett and W. D. Forster, Collingwood Street, Newcastle-on-Tyne. 


Franklin Engineering Co., Ltd.—Further charge dated 
April 25th, 1921, to secure 43.000, and debentures of even date (as collateral 
security) to secure £8,000 (both ..Iditional securities for mortgage dated 
October 91st, 1920, securing £5.000). Charged on Royal Oak Inn, Canton, 
Cardiff, and the company's undertaking and property, present and future, 
including uncalled capital. Holder: P. Evans, Holme Tower, Penarth. 


T. Beadle & Co., Ltd.—Mortgage dated May 2nd, 1921, 


to secure £1,000, charged on 3, 4, and 5, Castle Street, and Boyes Yard, 
Castle Street, Hull. Holders: Dr. L. Carrol, Butler House, Barkerend 
Road, Bradford, and others. : 


Northampton Electric Light and Power Co., Ltd.—Issue 


on April 20th, of £28,554, on April 30th, of £450, and on May 2nd, 1921, 


of £700 second debenture stock, parts of a series already registered. 


Kensington & Knightsbridge Electric Lighting Co., Ltd. 
(26,193).—Return dated March 31st, 1921. Capital, £350,000 in £5 shares 
(00,000 ordinary, 10,000 first preference, and 10,000 second preference), 21,000 
ordinary, 10,000 first preference, and 10,000. second preference shares taken 
up. £179,840 paid. £25,160 considered as paid. Mortgages and charges. 
£140,000; also guaranteed jointly by this company and the Notting Hill 
Electric Lighting Co., Ltd., under the Kensington & Notting Hill Electric 
Lighting Co.'s Act, 1899; £225,000. 


Lancashire United Tramways, Ltd. (87,044).—Return 
dated March 15th, 1921. Capital, £200,000 in £l shares. 192,878 shares 
taken up. £7 paid. £102,871 considered as paid. Mortgages and charges, 
£546,500, Deferred stock issued having no charge over company's assets, 
£83.53). Nore.—A further £20,000 of this stock has been deposited as 
Security for possible advances.) 


Oxford Electric Co., Ltd. (34,685).—Return dated 
March 21st, 1921. Capital, £175,000 in 20.000 ordinary and 15,000 preference 
shares of £5 each. 20,000 ordinary and 11,000 preference shares taken up. 
£122,500 paid on 13,200 ordinary and 11,009 preference, including £1,550 
paid on 310 ordinary shares forfeited. £34,000 considered as paid on 6,800 
ordinary. Mortgages and charges, £75,000. 


Para Electric Railways & Lighting Co., Ltd. (85,368).— 
Return dated March 25th, 1921. Capital, £780,000 in £1 shares (390,000 prefer- 
ence and 390.000 ordinary). 325,000 ‘preference and 390.000 ordinary shares 
taken ир. £25,040 paid. £689,000 considered as paid. Mortgages апа 
charges, £618,016. 


CITY NOTES. 


Mr. G. Mure Ritchie presided on Monday 
at the annual meeting of this company. He 
dealt at some length with the balance sheet 
items, and pointed out that, while the total 
assets amounted to £3,552.341, the total liabilities, other than 
share capital, were only £1.561.272, leaving a balance of assets 
of £1,991,069 to represent the share capital of £1,259.062. The 
profit and loss account showed a net profit of £253,254, as 
compared with £211.209 in 1919. With the amount brought 
forward, £315,776, there was a balance of £569.030 available 
for appropriation. Already an interim dividend of 5 per cent.. 
free of tax, had been paid, and £30,000 had been transferred 
to special surplus fund. A final dividend of 1s. per share, 
free of tax, making 10 per cent. for the year, was recom- 
mended, leaving £435,218 to be carried forward. With regard 
to the proposed increase of capital and bonus distribution, the 
whole of the authorised capital, £1,500,000 was issued and 
fuly paid up. Anv addition to the ordinary share capital 
was to be avoided if the company could issue new capital on 
another basis. The creation of £1.000.000 of 10 per cent. 
preference shares would place at the disposal of the board 
capital powers for future requirements. In a progressive and 
prosperous business the necessitv for additional capital re- 
curred, and it should be provided, in order to expand opera- 
tions and augment profits. It seemed right to the directors 
before admitting new shareholders to a participation in the 
capital of the concern. to distribute among existing share- 
holders a portion of the surplus assets so that they and the 
newcomers would stand on something approaching an equal 
footing. The preference shares proposed to be created would 
rank for dividend as from Julv next, and would be allotted 
to existing shareholders in the proportion of one new pre— 
ference share for every five ordinarv shares held. He wished 
to make it clear that the bonus distribution did not trench 
upon the company's various reserve funda, which amounted 
to over £919.000, As to the trade position, the total value 
of orders received in 1920 amounted to £4.025.685. against 
42.834.712 jn 1919. The cempany was fortunate in having 
a world-wide reputation and far-reaching trade connections 
in Britain and her overseas dominicns, and in foreign coun- 
tries. The varietv of their more important manufactures 
was such that. as in 1990. if orders fell off in some lines, they 
increased in others, so that on balance the business and profits 
had grown in the vear. He was glad to sav that, while last 
vear was substantially better than 1919 the directors expected 
1921 to be better than 1920. and no difficulty was anticipated 
in maintaining for 1921 the 10 per cent.. free of tax. ordinary 
distribution. Of the more remote future, he could not be 
expected to nrophesy. but he had every confidence that on 
the whole Siemens Bros. would continue to expand and 
nrospor. Speaking of the various departments of the business. 
he first referred to cables. During the year this department 
had been fully occupied. particularly the submarine telegraph 
section, and those dealing with underground snper-pressure 
power mains and trunk telegraph lines. With regard to 
submarine cable, which had been made at Woolwich for more 
than half a century, the ontput in 1920 was greater than 
in 1919. During the vear submarine telegraph and telephone 
cables were made for use in many parts of the world, and 
in the Atlantic and Pacific Oceans, the Mediterranean, the 


Siemens Bros. 
and Co., Ltd. 


. Red Sea, the Baltic, the Sea of Japan, and along the coasts 


of Chile and Peru their manufactures were plaving an im- 
portant part in communications. In underground telephone 
cables the demand for the paper-insulated type had increased, 
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and the factory had been fully occupied. The export business 
in loop cables had also increased. Тһе volume cf business 
in the apparatus department in 1920 was much greater than 
in 1919. Close co-operation had been effected with the asso- 
clated firm of Elliott Bros., whose reputation for certain highly 
&peclalised. lines Mas world-wide. Business in telephone 
exchange apparatus, both automatic and manual, had 
also grown satisfactorily. For manual exchanges contracts 
for no less than 14 were obtained during the year from the 
British Post Othce. Four public exchanges were put into 
satisfactory operation, others were being installed, and the 
remainder were in an advanced state in the workshops. 
‘There was a marked rise in the orders for land-lines in 190, 
and with the reduced prices now prevailing a further increase 
might be expected, as land-lines had developed inadequately 
during the past few years. In raw materials there had been 
large fluctuations in prices. At the beginning of the year 
these prices were on the up grade, but later fell rapidly. No 
loss Was anticipated. on purchases of material or stocks in 
hand. The ditnculties of manufacture were accentuated by 
numerous industrial disputes. Every industry was so de- 
peudent on others that a disturbance of normal conditions in 
.one was felt in all others; than which no more calamitous 
illustration had ever been experienced than the present coal 
strike. To compete in the world's markets, raw materials 
must be obtained at reasonable prices. For a long time these 
prices had been exorbitant, due chietly to the excessive 
price of coal, in itself due in the main to the extravagant 
Wages paid to the miners. Coal was the base of practically 
all British industry, and the evil of the exalted price of fuel 
swept through every branch of industry. ‘The chairman then 
moved the adoption of the accounts, which wus seconded by 
Lord Queenborough, and carried. 

Subsequently an extraordinary general meeting was held, 
at which it was agreed to increase the capital by 41.000, 000 
by the creation of a million 10 per cent. cumulative preference 
shares of £l each. Resolutions were also passed respecting 
an alteration in the articles of association. 


The annual meeting was held on May 

British Thomson: 15th at 33, Cannon Street, E.C. Mr. Н. C. 
Houston Levis, who presided, in alluding to the 
Co., Ltd. fact that the company had completed the 
first quarter century of its existence, said 

that for many years its growth was very slow, because of the 
depressed state of the electrical business in this country, and 
the competition which existed, due not only to the fact 
that there was no restriction of imports, but also because 
the manufacturing facilities in the country, when taken in 
conjunction with the imports, largely exceeded the demand. 
About 1912, however, matters commenced to improve, and 
that improvement had been steadily maintained up to nearly 
the end of the year under review, when a reaction began. 
Notwithstanding that falling off, the year, as a whole, was 
a record one, and as a result, the volume of orders on hand 
on January Ist, 1921, was larger even than on January Ist, 
1920, particularly in. heavy plant. The depression. which 
began towards the end of last year had continued во far 
during the present year. It was to be hoped that the present 
industrial conditions would be so settled in the near future 
that a revival of trade would take place, and he could not 
help feeling that such a revival would take place soon after 
the present strikes were settled, for the reason that the 
number of important inquiries they were receiving was large, 
and it was to be assumed that those making the inquiries 
contemplated making purchases. It must also be remembered 
that there was a great shortage of electrical machinery which 
must be made up when prospective purchasers were in a 
better position to finance their requirements. The issues of 
shares which he mentioned a year ago had been substantially 
completed, with the result that the company had outstanding 
өп December 31st last 2.000.000 ordinary shares of the par 
value of £1 each, and 1,500,000 cumulative preference shares, 
of a like par value, making the total shares issued £3,500,000. 
The proceeds were used to liquidate debts, and for other 
purposes of the company. The debenture steck outstanding 
amounted to £152,205: £5,300 was retired annually by draw- 
ings at 105 The tota] amount redeemed from the date of 
issue was £59,705. The loss in exchange. in connection with 
the amount owing to the International General Electric Co. 
of New York was almost entirely settled prior to the last 
annual meeting. and the exchange on the balance of the debt 
had been &o adjusted that no further loss was likelv to be 
incurred. During the year there was expended on factories 
the large sum of £595,000. That included payment for the 
factory at Birmingham, which, although purchased in 1919. 
did not come into their possession until the middle of 1920; 
also certain additions at their Willesden factory which had 
considerably increased their manufacturing facilities there. 
Also further work on the important additions to their Rugby 
factory, and finally, in connection with new works now 
being constructed at Chestertield. Building progress, par- 
ticularly on the extensions at Rugby, had been painfully 
slow, due to causes bevond their control, and the relief they 
anticipated, particularly in relation to the manufacture of 
heavy plant, had not been fully realised. The total floor 
apace of the various plants of the company amounted to 
about 1.650.000 square feet. The number of employés at 
December 3184 last was over 9,000. The profits for the year, 


after deducting all expenses and charges, other than interest 
on debentures and loans, and after making provision for 
estimated war taxation for 1920, were £410,410, which showed 
an increase of nearly £60,000 over 1919. That was realised 
because of the fact that the amount of unfilled orders on 
their books at January Ist, 1920, was, up to that time, the 
largest in the history of the company, and further, that 
the volume of orders received during the year formed a new 
record. ‘Lo that amount cf profit must be added the amount 
brought forward from the previous year. Including £205,431 
brought forward, they had the total £673,901 to be dealt 
with. From that there had to be deducted interest on 
debentures and loans £179,990; the plant account had been 
depreciated by £00,000, and a reserve of £150,000 had been 
inade in connection with inventories, &c., leaving to be 
carried to the balance sheet £255,010. That was subject to 
adjustment of the reserves made [for excess profits duty for 
1918, 1919, and 1920, and it was believed that those reserves 
were ample. Out of that amount it was proposed to pay 
dividends aggregating £63,019, and to carry to the new account 
£225,991, which was about £17,000 more than was carried 
forward last year. Many of their employes having trom 
time to time expressed a desire to become financially interested 
in the company, the directors had arranged to offer to them 
savings certificates in multiples of £10, bearing interest at 
the rate of 7 per cent. per annum, free of income tax, up 
to 6s. in the £, and with a right of participation in the 
earnings of the company under certain conditions. They were 
to be paid for on an instalment plan, which would spread 
the payments over a period of nearly two years. At any 
time an employé could apply for repayment, and, on the 
other hand, the company could pay olf the certificates. "They 
were personal to the employé, and not negotiable or assign- 
able. Later on, the company might decide to offer some of 
its shares to its employés on a deferred-payment basis, but 


' {ог the present it was felt that those certificates, with a fixed 


and attractive rate of interest, and with participating privi- 
leges, would answer the purpose, and prove to be a sound 
and attractive savings investment. In conclusion, the chair- 
man bore testimony to the eflicient and loyal work done by 
all of the company's employés. 

Lord Carmichael seconded the motion, which was carried 


unanimously, Mr. H. Kahn presided at the annual 
West London & meeting, held at 14, lronmonger Lane, 
Provincial E.C., on May 18th. Не said that the 
Electric Supply increase of £321 in the balance was chietly 
Co., Ltd. owing to the fact that the dividend of à 


per cent. on the shares in the Chiswick Co. 
was 4 per cent. over that of the preceding year. They had 
£5,202 for distribution, and were paying the dividend op 
the cumulative preference shares at 6 per cent. for 1920, and 
arrears of interest on the funding certificates for 1917, 1915. 
and 1919, and the interest on the funding certificates for 
1920, and carrying forward £230. As foretold last year, they 
had now cleared off the arrears of interest on the funding 
certificates. The results both at Chiswick and at Aberystwyth 
had shown improvement, and the number of consumers was 
steadily increasing. At Aberystwyth they had also made a 
profit of over £1,200 on installation work. There the sale 
of current was up by £8,131 to 438.817. The speaker re 
viewed the accounts in some detail. He thought the results 
would be considered quite satisfactory, but at the risk of 
being considered a pessimist, he would express the opinion 
that the year 1921 would not prove so good for the Chiswick 
Electricity Supply Corporation, Ltd., as the year just reviewed. 
During the first quarter of 1921 the cost of fuel had gone 
up enormously, wages had also increased, and as to what the 
future might bring in regard to the coal position 16 was 
impossible to foretell, Luckily, the Chiswick company Was 
not entirely dependent on coal for the generation of its 
current either at Chiswick or at Aberystwyth, and that was 
the only bright feature at the present moment. 


Prospectuses.— Metropolitan Electric Supply Co., Ltd.—The 
list was originally intended to close to-morrow in an issue of 
£500,000 74 per cent. extension debenture stock 1921 at 95 per 
cent. It is required to meet the cost of installing plant 
at the company's main generating station at Willesden to 
the extent of 30.000 kW, thereby increasing the plant in, 
stalled to 40.000 kW, together with the necessary boilers and 
auxiliary plant. and of trunk mains to link up with the 
generating station at Uxbridge, in order to provide for the 
large and growing demand for power and light, particularly 
in the company's western area of supplv. The list was actually 
closed оп Monday for town, but applications received from 
the country by Tuesday morning's post were considered. 

General Electric Co., Ltd.—The underwriting was com 
pleted some davs ago of an issue of £3,500,000 7 per cent. 


b 
Сеа The accounts for the vear ended Decem: 


Shanghai ber. 1920. show a profit of £174.87. com: 

Electric pared with £154.567 in 1919. £3,779 ii 
Construction brought forward. There has been put 

Co., Ltd. reserve for renewals 210.000; to reserve 


for taxation 450.000; and to general i 
eerve £45,000. Two interim dividends, each of 6 per сеп. 
have been paid. absorbing £38,400. and a final dividend," 
8 per cent., less income tax (making 90 per cent. for, 
year) is recommended on the 32,000 shares of the origin 
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capital, requiring £25,600. Since the date of the accounts 
the share capital has been increased to £400,000, and £90,000 
standing to the credit of general reserve account has been 
capitalised and applied in paying up in full 8,000 new shares 
of £10 each, which are distributabie as а bonus in the ratio 
of one new share for every four shares held. ‘The new shares 
do not rank for the final dividend, but will participate in all 
dividends declared out of current profits. The loss by ex- 
change on subsidiary coinage in 1920 was £63,857, which is 
equal to 20.58 per cent. on the capital. The ratio of deprecia- 
tion to gross takings increased during the year, and still 
shows an unfavourable tendency. ‘The tratics and net receipts 
for the current year continue to be satisfactory. The inci- 
dence of E.P.D. came to an end, so far as this company 18 
concerned, with the period under review, and its removal will 
offset to a material extent the effect of the less favourable 
rate of silver exchange. The Municipal Council has authorised 
the addition of five new traller cars, bringing the number 
of the company's passenger vehicles to 194, made up of 90 
motors, 90 trailers, and 14 railless cars (of which seven are 
in course of construction). Negotiations with the Municipal 
Council for the extension of the tratlic system under railless 
electric traction are continuing. ‘The directors have under 
consideration proposals for a provident fund for the benefit 
of the European staff in Shanghai. 


Mr. E. Garcke, presiding at the annual 
Oldham, Ashton, meeting on the 2rd inst., said that the 
& Hyde Electric receipts had improved, but the expenses 
Tramway, Ltd. had increased to a much larger extent, 
due to higher wages paid and higher 
prices of all materials. The speaker referred at some length 
to the question of the sale of the undertaking. The local 
authorities gave notice to purchase in May, 1918, but owing 
to war conditions the arbitration was considerably delayed, 
and the award was issued last September. Certain points 
had since been argued in the Courts, and the company early 
this year appealed against the decision, and the finding being 
given against them, they decided to accept it, and not to 
appeal to the House of Lords. The position, therefore, as 
left by the Court of Appeal, was that they were entitled to 
£132,641, plus the whole, or part, or nothing of the £2,880— 
the item referred back to the arbitrator—plus also the taxed 
costs of the arbitration, less the costs of the appeal, which 
the company had to pay; and, of course, they were entitled 
to the value of stores and sundry other assets. Now the 
local authorities had advanced а claim that inasmuch as the 
value of the undertaking which they were purchasing was 
fixed by the arbitrator as at May lst, 1918, they were en- 
titled to some deduction from the purchase price thus fixed 
in respect of depreciation of the undertaking since May, 1918, 
regard being had to the fact that the company had had the 
benefit, and the obligations, of working the undertaking since 
that time. The purchasing authorities offered to pay the 
company £125,000 in settlement, and they said that if the 
company did not accept their offer they would pay the larger 
amount without prejudice to their claim for depreciation. 
The directors had given the matter their serious consideration, 
and on balance of all the pros and cons they were prepared 
to advise the shareholders to accept the offer of 4125, 000. 
but they thought it right to leave the matter to the decision 
of the shareholders. The best estimate he could make at the 
moment was that there would be something like 94s. per 
share available as return of capital to the shareholders. 'The 
ordinary shareholders had had а regular return of about 
6 per cent, per annum since the formation of the company, 
and both they and the holders of the preference shares had 
the prospect of receiving the return of the whole of their 
capital, with an appreciable premium, which was a better 
result than was expected a few years ago. The improved 
result was entirely due to the fact that the undertaking had 
been sold at a time when prices were high. 
The meeting unanimously resolved to accept the offer of 
the purchasing authorities. : 


| Mr. W. J. Hill, chairman, at the annual 
Dublin & Lucan meeting of this company, said the receipts 
Electric Railway had largely increased, but the amount 
0. shown in the accounts had been made up 
by including the Government subsidy of 
48.000 to meet losses of working. On the expenditure side 
there was an increase of 24.4 per cent., mainly due to in- 
creased cost of labour and coal. As compared with 1913, the 
expenditure had increased by 184 per cent., while last year's 
coal bill was £3,357, as against £1,575 in 1913. The balance 
now available was £1,055, and the payment of preference 
dividend for one half-year would absorb £475, leaving #580 
to be carried forward. 
. Referring to the railway settlement, Mr. Hill remarked that 
if the Government withdrew the subsidy from the company 
without making adequate arrangements for the carrying on 
of the line, the position would be that they would have to 
close down the line immediately. The recent reduction of 
wages affected the company only to the extent of £300 or 
per annum, and the Transport Ministry had increased 
Passenger and goods rates to an almost prohibitive figure. 
а sum of money were to be allocated to Irish railways by 
the Government, it would be only common justice that the 
smal! railways should share in it entirely out of proportion 
to the share received by the large lines. 


Lancashire Dynamo & Motor Co., Ltd.—The annual re- 
port shows an increase in the net profits of £6,555, the 
ugures for the past year being 426, 492, against £19,937 for 
1919. As the directors state, this result 1s satisfactory having 
regard to labour troubles and disputes which adversely affected 
deliveries and cost of materials used. The final dividend 
recommended on the ordinary shares is 64 per cent., making 
lU per cent. for the year, tax free (including additional 
capital). This is the same as for each of the two preceding 
years, while for 1915, 1916, and 1917 124 per cent. was paid. 
16 is proposed to transfer £10,000 to reserve for investments 
and to carry forward £2,444. A year ago £477 was placed to 
reserve and £5,542 carried forward. Тһе company's liability 
for E.P.D. from 1917 to 1920 inclusive is still unsettled, but 
full provision has been made to cover this.—Manchester Daily 
Dispatch. 


Potteries Electric Traction Co., Ltd.—Mr. R. J. Howley 
said at the annual meeting that the results were not as 
satisfactory as they could have wished; the period under 
review had been one of the most difticult he could recollect. 
A further increase of 9s. per week in wages of tramway 
workers made a total increase of 438. a week since 1914. Dur- 
ing 1920 they paid in wages £147,934, as against £42,033 in 
1914. Relatively the cost of power for working the tram- 
ways had increased to an even greater extent than the cost 
of labour, amounting to £31,509, as compared with £7,677. 
This was mainly due to the higher price of coal, £22,564 in 
1920, and £5,318 in 1914. Rates had increased from £6,026 
in 1914 to £11,983 in 1920. After referring further to the 
accounts and to the competition from char-a-bancs, the speaker 
said that the traffic receipts for the first three months of the 
current year were satisfactory, but, owing to the coal strike, 
the number of passengers had fallen considerably. \ 


The Felten & Guilleaume Co.—lIt is stated that the direc- 
tors of the Felten & Guilleaume Karlswerke A.G., of Cologne- 
Mulheim, propose to pay a dividend at the rate of 2) per 
cent. for 1920, as compared with 15 per cent. in the previous 
year, and also to repay dU per cent. of the existing share 
capital. The amount required for the latter purpose is de- 
rived from the premiums realised on the issue of shares last 
year to the Luxemburg (Terres Rouges) group so as to enable 
Luxemburg interests to participate in the company. 


Buenos Ayres.—The Compania Hispano-Americana de 
Electricidad, of Madrid, which is the successor of the German 
Transmarine Electricity Co., of Buenos Ayres and other South 
American cities, proposes to pay а dividend at the rate of 
8 per cent. for 1920 on the share capital of 120,000,000 pesetas. 
All the promotion expenses, costs of issue, taxes, and stamp 
taxes have been previously provided for, as well as the pay- 
ment of 6 per cent. interest on the annuity bonds of nomin- 
ally 180,000,000 pesetas. | 


Mirrlees, Bickerton & Day, Ltd.—The accounts for the 
year ended March, 1921, show, after providing for depre- 
ciation and directors’ fees, a loss of £9,782. £7,510 was brought 
forward, so that the adverse balance is £2,272. Substantial 
sums have been paid in previous years in excess profits, and 
it is estimated that not less than £20,000 will be recovered by 
the company under this head, making a credit balance of 
£17,728. After paying the preference dividend £14,369 is 
carried forward, no dividend being paid on the ordinary shares. 


Babcock & Wilcox, Ltd.—At the annual meeting, last 
week, Sir John Dewrance said that in spite of the exceed- 
ingly difficult times, they had been able to maintain their 
prosperity. 'The nation was passing through a very difficult 
and dangerous period. А large part of their works was closed 
down for want of coal, and they were unable to obtain steel 
and other raw materials. The company’s organisation and 
staff was capable of facing any situation which might arise. 


Great Northern Telegraph Co., Ltd., of Denmark.—The 
directors recommend for the year 1920 the distribution of a 
total dividend and bonus of 94 per cent., including the 5 per 
cent. already paid, and to transfer £50,000 to the reserve 
and renewal fund; £83,333 has been allotted to the pension 
fund. It is further proposed to set aside £416,667 for extra- 
со taxes, and to carry forward £285,892 to the account 
or 1921. 


La Plata Electric Tramways Co., Ltd.—After providing 
for debenture and other interest, the accounts for 1920 show 


-a profit of £6,879, which, added to £10,659 brought in, and 


after allocating £3,000 to reserve fund, leaves £14,531 to be 
carried forward, subject to corporation profits tax, if any.— 
Financial News. 


Brisbane Electric Tramways Investment Co., Ltd.—A 
dividend of 4s. per share, free of tax, for the half-vear is 
to be paid on the ordinary shares, making 8 per cent. for the 
year. 420.000 to reserve, £8,000 to depreciation of invest- 
ments, and £42,837 carried forward. 


Stock Exchange Notice.—The Committee has ordered 
the undermentioned to be officially quoted :— 

Calcutta Electric Supply Corporation.—£500,000 5 per cent. 
first mortgage convertible (registered) debentures, free of in- 
come tax, Nos. 1 to 4,000 (£100) and 4,001 to 6,000 (250). 
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Hart Accumulator Co., Ltd.—4 dividend of 8 per cent., 
less tux, on the ordinary shares for the year is recommended. 
410,550 is put to шсоше and corporation prolits taxes, and 
425, 6106 is to be carried forward. 

Altrincham Electric Supply Co., Ltd. — dividend of 73 
per cent. on the ordinary shares and one of 105. per share 
оп tne deterred are announced. 


STOCKS AND. SHARES. 


lvEsbaY EVENING. 

THE feature of the Stuck Exchange markets is undoubtedly 
the way ш Wuich Dew Issues are being subscribed. Demand 
lor underwriting 15 eager. dhere is not enough underwriting 
to go round. 1поге ш charge of new issues lind themselves 
inundated, in the words of one of them, with requests to be 
aliowed to have а participation ш the various ollers. It 1s not 
that the public take the securiües every ише on the Issue of 
the prospectuses, although Within the past week there have 
been striking successes scored in this direction. ‘Lhe Metro- 
рошац Ёлесилс Duppiy Company, tor instance, which ollered 
(d per cent. Extension debenture stuck at Yo, closed its list 
soon after midday on Monday, several days in advance of the 
time to which the prospectus referred as the last day for 
closing. Ihe Norwegian Government, ollering a 6 per cent. 
loan at oo, was equally successful. A good deal of the money 
is required by Norway for the developinent of electrical power. 
he General Electric Company is about to make an issue of 
7 per cent. debenture stock, and in spite of the largeness of 
the amount required, namely 31 million pounds, the under- 
writing was completed rapidly, aud some of the people who 
would have liked à share were shut out altogether, or had to 
be content with a comparatively small amount. 

Although business throughout the general markets is ex- 
ceedingly quiet, there is no mistaking the appetite of the 
public tur good investments. Lhe depression caused by the 
continuance of the coal-strike prohibits any attempt at specu- 
lation, or any desire to take risks. Consequently, the markets 
concerned with speculative. issues are in a lifeless state. 
Nevertheless, money accumulates which, in the ordinary way, 
would be going into trade, and it is this capital which flows 
so readily nowadays into the good investnents either new or 
old. 

The second reading of the Railways- Bill will probably be 
taken this week, and, of course, no particular opposition is 
expected to be raised at this stage. „hen the Bill goes into 
Comittee, however, the hostility will develop, and of the 
big companies, the Great Eastern aud the Great Northern 
chairmen have both declared detinitely against the Bill. Some 
of the other companies, however, are acquiescent in What they 
perhaps regard as the inevitable, and it remains to be seen 
whether the changes that are introduced. into the Bill will be 
of sutticiently drastic character to alter its salient features. 

Meanwhile the Underground group stands out as being the 
firmest of any of the railway departments. Underground 
Incomes have risen 4 to 754. Anticipation looks for payment 
of the full £3 per cent. for the halt-vear ended next March, 
and some of the optimists hope that the £3 will be paid in 
September next. Ihe £10 shares are os. up at 23, and the 
ls. shares, alter touching 58. Öd., went back a shade, leaving 
them Is. higher on the week. Districts are 24 up. With 
these, a further Improvement has come in London United 
Tramways preference, the present price of 4s. 6d. comparing 
with hait a-crown only two or three weeks ago. The com- 
pany's 4 per cent. debenture has risen from 30 to 35, though 
as there is scarcely any of it on oller, the latter must be re- 
garded as more or less nominal. London and Suburban 
Traction preference at 65. 6d. are another 2s. up, and the 
ordinary shares are quoted better at 2s. 6d. 

Amongst home electricity shares, County of London prefer- 
ence are 4 better at 51, and Metropolitan 44 per cent. prefer- 
ence at 2 15/16 are an equal amount lower. The decline in 
the latter occurred, of course, owing to the offer of the Exten- 
sion debenture stock. The new City of London second prefer- 
ence go quietly ahead, and the premium has advanced to 
Is. Gd. lt is said that several of the other lighting companies 
are contemplating new Issues 1n this market, although nothing 
reliable has vet transpired in regard to such rumours. 


The Great Northern Telegraph Company has raised its divi- | 


dend 2 per cent. to 24 per cent., and the price is strong at 
94. The cable list is better than it looks. owing to the fact 
that quotations are kept at about their previous levels, but 
that there is a further shrinkage in the amount of stock avail- 
able, As an instance, Eastern Telegraph ordinary is called 
1634 middle, but it can be sold at 165, while buyers might 
find it ditiicult to get any stock at 166. Direct United States 
have risen to 53 and Anglo-American deferred is harder at 
164. Globe preference advanced to 91. Amongst the foreign 
issues, Brazilian ‘Tracttons have recovered 2 points to 36. 
Anglo-Argentine Tramways 5 per cent. debenture stock, men- 
tioned here on several oecasions as a sound speculative lock- 
up when the price was about 55, is 2 points higher this week 
at 044. Mexican issues are on the dull side once more, owing 
to the scarcity of news as to improveinent in the outlook for 


settlement of the companies' finances. Various dollar Blocks 
are better, prices being marked up in accordance with the 
quotations cabled from New York, although in the matter of 
actual business, the market is doing next to nothing. 
Electrical manufacturing shares are dull on the whole 
General Electrics weakened to 22s., on the forthcoming issue 
of debenture stock. ‘The first preference have fallen to 178. 6d 
and the B shares to lòs. English Electrics are lower at 128. 
Siemens’ price relaxed to 24s. 43d. The Chairman, at Mon. 
day's meeting, reported that the total value of orders received 
in 192) was just over four million pounds sterling, as against 
£2,535,000 in the previous year. He remarked that, although 
orders may fall off in some lines, they increase in others. and 
so the business is balanced. The new shares аге quoted 
22s. od. to 23s. | 
Armament shares remain under the influence of the coal. 
strike. Nobel Industries have decided not to pay any dividend 
on the ordinary shares for 1920, because, although the profits 
for that year are not less than those of the preceding year, it 
18 considered necessary to conserve resources in eVery жау, 
and not to make a distribution of profit as would, in normal 
circumstances, be justified. The shares eased off a tritle on 
the announcement. Vickers and Armstrongs keep tolerabiv 
steady. The rubber share market is no better. A golf ball 
manufacturer was telling us the other day that, although 
the price of rubber is under 94d. per Ib., he has to pay 5s 
а lb. for his rubber in strips. Marconi shares came on offer 
at 50s., to rally later on. Canadian Marconi’s enjoyed a spurt 
to 9s. 6d.. though ninepence of this was lost on profit-taking 
by earlier buyers. Radio Common and preferred remain at 
9s. 2d. and 11a. respectively. 


SHARE LIST OF ELECTRICAL COMPANIES. 


Home ELECTRICITY COMPANIES. 


Dividend Prioe 
May 24, Yield. 
1919. 1920. 1921, Rise or fall. p.c. 
Brompton Ordinary.. Vs 12 12 6 — 10 0 ! 
Charing Cr-ss Ordinary ee 1 8 8i — 10 6 4 
do. до do. 4§Pref... 4 48 8 -- Ti0 6 
Chelsea.. FN 25 - 4 6 B — 948 
City of London d Ms .. 18 14 1А — 1 16 0 
do. do. 6 percent. Pref... 6 6 17/- — 111 
County of London .. .. 8 8 73 — 10 6 ( 
do. do. 6 per cent. Pref... 6 в Fà + 4 115 
Kensington Ordinary : 25 3 9 42 — 10 18 1 
London Electric  .. i . A A 1 — 710 0 
do. do. 6 per cent. Pref... 6 6 91 — 10 18 1 
Metropolitan .. M" 5 6 7 8$ — 10 7 4 
do. 44 per cent. Pref, .. 1 44 91; —i 718 1 
St. James’ aud Pall Mall. 12 19 6 — 10 0 0 
South London ds — 8 7 94 — 9 310 
Routh Metropolitan Pref... .. 7 1 15/9 — 81110 
Westminster Ordinary ..  .. 10 10 5) — 915 1 
TELEGRAPHA AND TELEPHONES. 
1918 1919 
Anglo-Am. Tel. Pref. — 6 6 783 — тии 
do. Det... .. 88/6 1} иа 11 969 
Chile Telephone "E 8 E — £68 
Cuba Sub. Ord. MEME. 7 7 — 968 
Eastern Extension ., . 10 10 16 — 63: 
Eastern Tel. Ord. .. va 8 10 16? = 624 
Globe Tel. and T. Ота. .. . B 10 163 - 611 
do. do. Pref, ..  . 6 в 97 * 1 69% 
Great Northern Tel. a . 92 94 94 — 10 0 0 
Indo-European s sis .. 18 10 89 — 716 4 
Marconi .. a КЕ .. 995 95 28 — F 
Oriental Telephone Ord. . . 10 12 2 — 5b 18 0 
United R. Plate Tel. a 8 8 б — 610% 
West India and Panama .. - 1/8 Nil un^ = Nil. 
Western Telegraph.. T - 8 10 163 = «$195 
Homer Rares. 
1919 1990 
Centra! London Ord. Assented .. 4 4 4 — 8 151 
Metropoliten. MH Wb 25 +1 517 8 
do. Districts ` .. Nil Nil 19 +% Nil 
Underground Electric Ordinary .. Nil Nil 28 +} Nil 
do. do. "A" .. Nil Nil в. 4 W- Nil 
do. do. Income .. 4 9 784 +4 31 0 
Foreion Trams, £c. 
„ 1918 1919 
Anglo-Arg. Trams, First Pret, .. Ni! РА 98 — 10 9 
йа. do. ‘9nd reli. Nil Nil R — Nil 
do. do. 5%Der .. 5 5 RA +3 1116 
Brazil Tractions ais .. Nil Nil 85 +@ Nil 
British Columbia Elea Rly Р'се. 5 Б b^ = 9 110 
йо, do. Preferred 24 5 E34 —1 *8 15 0 
do. do. Deferred Nil B 514 — ‘1176 
d. do. Ded. 4 4i 594 — T30 
Mexico Trams 5 рег cent. Bonds.. Nil Nil 42 — Nil 
do. 6 per cent. Bonds.. Nil Nil 2 — i 
Mexic^n Light Common . .. Nil Nil 114 = 2 
do. Pref. TD ма Ni 123 = | Nil 
do. lst Bonds..  .. Nil Ni: 69 — Nil 
MANUFACTURING Cox PANIES, А 
Bab cock & Wileox ..  ..  .. 16 16 7 — en 
British Atumininm Ord, Су i 46 18/8 — 9 63 
British Insulated Ord. .. . 12% 15 19, = n 0 
Callend ers  .. 958 13 14 — 10 07 
„ бїрї, у | 83 е M — 181 
Crompton Ord. s is .. 10 10 18/3 = 1 61 
Ed ison- Swan >i m .. 10 10 11/8 = r 
do do. 5 per cent. Deb. `. 6 5 70 — 144 
Electric Construction ails .. 10 10 16/3 = ijs! 
English Electrio " |. — 8 12/. —17 13 6 i 
Do. Pref. 6а 2 — 6 14/6 = 8% 1 
Gen. Elec. Pref. .. .. .. fà 63 17/6 —18 ups 0 
йо. Ога. - s .. 10 10 22/- =.1/ò 11 
Henley MC ou ae ROS 14 — 10 в # 
до. 4} Pre, ;. l l 4 4 = 618 d 
India Rubber e з. c. 10 10 — 16 10 
Met.-Vickers Pref, .. T . — 8 144 = 816 * 
Siemens Ога, 5 8 10 10 14 — * 7j { 
То1овтарһ Con, e n9 9 11 — 5 


* Dividends paid free of Income Tax, —`* 
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THE ROYAL SOCIETY’S SOIRÉE. 


(Concluded from page 641.) 


Prof. K. Onnes, For.Mem. R.N., Sir R. A. Hadfield, 
F. R. S., and Dr. Н. R. Woltjer showed apparatus and 
specimens used in research on the influence of low tem- 
peratures on the magnetic properties of alloys of iron 
with nickel and manganese. A series of iron-inanyanese 
and iron-nickel allovs were exposed to the temperatures 
of liquid air, liquid hydrogen, and liquid helium re- 
spectively, and the specific magnetism tested after the 
return to atmospheric temperatures. Tests were also 
made during immersion in liquid hydrogen (- 253 deg. 
Cn.), and it was shown that alloys with the higher per- 
centages of nianganese cannot be made magnetic even 
by immersion in liquid helium ( — 269 deg. C.). The 
existence of one magnetic and one non-magnetic man- 
ganese-iron compound was shown to be probable. 

The National Physical Laboratory had a number of 
exhibits made up of: (a) a relay for breaking mode- 
rately large electric currents (Dr. Guy Barr), in which 
the difficulties due to sparking at the contacts of ordi- 
nary relays are avoided by causing the make and break 
to oceur between mercury electrodes in an atmosphere of 
hydrogen. An iron core floating in mercury carries at 
its upper end a silica cup, full of mereury, and 
connections are made to the mercury outside and inside 
the cup. A solenoid pulls the core and cup down, and 
thus makes the contact; the current is broken by the 
core floating up so that the surface of the mercury is 
cut by the silica, and the spark is sufficiently quenched 
to allow currents up to 20 amperes at 100 volts to be 
broken easily. The mercury remains clean, 

(b) A standard optical pyrometer (Dr. Kay and Dr. 
Griffiths) designed with a view to facilitating the aceu- 
rate measurement of high temperatures by the “ dis- 
appearing filament ”’ method. An image of the hot 
object is superimposed on the filament of the pyrometer 
lamp and the brightness matched by varying the current 
through the lamp. Monochromatic red light is obtained 
by means of a filter glass in the evepiece, and to enable 
the observer to check the permanency of the calibration 
of the pyrometer, two lamps are fitted which can be 
interchanged exactly in the field by a simple transverse 
motion. Each lamp is provided with fine adjustment 
in three mutually perpendicular planes. The use of the 
pyrometer for measuring the“ black body "' temperature 
of lamp filaments was demonstrated. 

(c) Various types of hygrometers (Dr. Griffiths and 
Mr. Schofield) adapted to the measurement of humidity 
in cold stores. 

(d) Wireless-telegraphie direction-finding apparatus 
(Mr. R. L. Smith-Rose) of the type developed by Capt. 
Robinson, of the Royal Air Force. Instead of finding 
two positions of a receiving coil for which the signals 
have equal intensity, two coils at right angles are con- 
nected in series and rotated together until the signal 
strength is unaltered by reversing the connections of 
one of them. This gives the direction from which the 
signal is coming and, therefore, the apparent bearing 
of the transmitting station. Differences between the 
apparent and the true bearing are found to occur, es- 
pecially at night; these differences raise many interest- 
ing questions in connection with the transmission of 
electromagnetic waves in wireless telegraphy, and the 
instruments have been installed at various universities 
by the Radio Research Board to assist in the elucidation 
of this problem. 

(e) Resistance alloy “© Omal” for electrical standards 
(Dr. W. Rosenhain, F. R. S., Mr. S. W. Melsom, and 
Mr. S. L. Archbutt), a material of the type usually 
known as “ Manganin '' which is an alloy of copper, 
manganese, and nickel. Prior to the war, the product 
Was supplied almost exclusively by Germany, and great 
difficulty was experienced by makers of scientific and 
ordinary measuring instruments in obtaining material 
suitable for their purpose from any other sources. The 
question was investigated at the Labor atory and, as a 


* 


result, alloys were made, and watched through the 
various processes, that meet the requirements as regards 
temperature co-efficient, constancy, resistivity, and 
secular change. The material is made in two types, 
one having a resistivity of 45 microhm-cm., and the 
other 35 microhm-cm. Samples of the product were 
shown in various stages of manufacture, in the form of 
cast ingots, rod, strip, and wire, together with micro- 
graphs and curves of the temperature co-efficient. 

(f) A standard resistance, 0.01 ohm for 200 amperes, 
(Mr. S. W. Melsom and Mr. H. C. Booth) for the stan- 
dardisation of current-measuring resistances to the 
highest degree of accuracy. The element is composed 
of a number of wires, a method which ensures ease of 
adjustment, large cooling surface; and uniformity of 
temperature. 

The Western Electric Co., Ltd., exhibited telephone 
transmission measuring apparatus, including (1) a port- 
able high-frequency bridge designed to give instantane- 
ous readings of the capacity of the cables which are 
already installed. The cumbersome method of using 
а galvanometer and batteries, which has heretofore been 
used, is replaced by a method which gives direct read- 
ings of the capacity at any desired frequency. (2) A 
line impedance high-frequency bridge which enables 
one to obtain the resistance and reactance components 
of the line impedance by direct readings. It is an adap- 
tation of the bridge method which is used for measuring 
effective resistance and effective inductance. (3) A 
transinission measuring set that gives direct readings 
of the loss in miles of standard cable of a telephone cir- 
cuit. (4) A transmission gain measuring set specially 
developed to determine transmission gains and trans— 
mission losses of lines and apparatus used in the tele- 
phone art, and (5) а variable frequeney oscillator con- 
sisting of a thermionic tube generator which is so ar- 
ranged that the frequency delivered may be varied over 
the range normally considered essential for voice cur- 
rent. It is arranged to give a uniform output at all 
frequencies and has a very pure wave forni. 

The Radiological Branch of the Research Departinent 
of the Royal Arsenal at Woolwich had on view a selec- 
tion of pinhole photographs illustrating the change in 
shape of the focal spot with current change, and also 
the various parts of the target of the tube which emit 
X-rays under varying conditions. "The method of pro- 
tection used when radiographing large metal objects, 
t.e., complete enclosure in a lead box, was shown by 
means of photographs, and illustrations could also һе 
seen of a portable set, which has already been described 
in the engineering Press, t that was designed and made 
in the Research Department at Woolwich for the purpose 
of the visual examination of materials, and which 
affords complete protection of the operator. 

Dr. Leonard Hill, F.R.S., exhibited his recording 
kata-thermometer, an instrument which gives a con- 
tinuous record of the cooling power of the ‘environment 
exerted on the surface of the bulb of the kata-thermo- 
meter which is automatically kept at skin temperature. 
Introduced into the bulb of the ‘ kata," which is filled 
with alcohol, is a coil of wire with a large temperature 
co-efficient of resistance, which coil forms one arm of a 
Wheatstone bridge that is balanced when the coil is 
at a temperature of 36.5 deg. C. An automatic device 
is used by which the current sent through the coil varies 
according to atmospheric conditions so that the coil is 
kept at 36.5 deg. C., while an ammeter placed in series 
with the coil indicates the variations of current and 
so the cooling power. 

Dr. E. E. Fournier d'Albe demonstrated his latest 
form of optophone, an instrument which enables totally 
blind people to read ordinary printed books and news- 
papers. It is based upon the reflection of beams of 
rapidly intermittent light from the tvpe on to a selenium 
preparation, which produces sounds in a telephone 
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varying according to the shapes of the letters. The 
instrument shown was lent by the National Institute 
for the Blind, London, where it is in daily use; it has 
been fully described in our pages. 

The instruments and records exhibited by the Meteoro- 
logical Office included Dr. J. S. Owens's remarkably 
simple apparatus for recording the degree of atmo- 
spheric pollution, and the present lack of coal was 
clearly indicated on the records. Other interesting 
records were those which showed the relation between 
the atmospheric pollution and the vertical potential 
gradient of atmospheric electricity, which subject is 
now being investigated at the Kew Observatory. 

While the apparatus briefly described above only 
formed part of the whole shown by some 39 exhibitors, 
it was noticed that the latter figure had decreased by 
about one-eighth compared with last year, neither did 
the exhibition as a whole reach the standard one re- 
members in pre-war days. 


THE PRESENT ECONOMIC POSITION OF THE 
ENGINEERING AND ALLIED INDUSTRIES. 


(Continued from page 664.) 


Tur following is а continuation of our extracts from the 
pamphlet issued by the Engineering Unions :— 


THE Ruin or OUR FOREIGN TRADE. 


But although we need say no more about the foreign 
exchanges, there 1s an aspect of foreign trade on which we 
must insist. Why is it that, at a time when there is the most 
urgent demand for machinery of all kinds, for agricultural im- 
plements, for railway locomotives, and what not, the em- 
ployers are getting so few orders from Germany? They say it 
15 because of the depreciation of the currency, which our em- 
ployers imagine is so advantageous to employers over there. 
Assuming this weird idea to be correct, who is now depreciat- 
ing still further the German mark? We understand that an 
overwhelming majority of the British engineering employers 
have supported, and still support, Mr. Lloyd George's Govern- 
ment, with its policy of " making Germany pay, and its pre- 
sent proposals of high Customs duties calculated to prevent all 
German exports. Everything that hinders the German export 
trade necessarily still further depreciates the German mark; 
and, therefore (according to the statement of the British engi- 
neering employers), still further strengthens the position of the 
German employers. Now, the British employers contend that, 
because their German competitors enjoy the advantage of 
having a depreciated currency, the British engineering work- 
man must accept lower wages! When the British Govern- 
ment, by its strangling of the German export trade, has caused 
a further depreciation of the German inark, presumably this 
extra " advantage " that the German employer will possess 
will be made the justification for a still further reduction. of 
British wages. . . . Who is paying this so-called German 
indemnity? The British employers clearly intend that it shall 
be the British workman. 

Of course, this is not what the employers call it. They call 
it a ‘consumers’ strike." 


THE CONSUMERS’ STRIKE. 


According to the engineering emplovers, the world was going 
along very well until ' the critical month ” of August, 1920— 
the employers bad been, until then, admittedly making large 
profits, Which we have seen reflected in their swollen dividends 
—but that, suddenly, there was ' a consumers’ strike.“ when 
all over the globe people decided to refuse to buy, because 
prices were too high. The argument insinuated is that the 
present depression of trade in engineering products can bo 
remedied by a substantial lowering of price, which will bring 
the " consumers! strike " to an end, so that purchases will be 
resumed. on the old scale, and employment will once more 
become brisk. 

Unfortunately for this argument, the sequence is the other 
way. Prices began to fall precipitately Jong before the so-called 
‘consumers’ strike.“ According to the very figures given 
in the employers’ pamphlet, wholesale prices were at their 
highest at the end of February, 1920, namely, 256 per cent. 
above those at the end of December, 1913. They then dropped 
almost continuously, month by month until, a vear later, they 
stood at no more than 61 per cent. above the 1913 figures. 
Thus, the wholesale prices, on an average, were, at the end 
of February, 1021. less than half what they had been a year 
before. If. as it is suggested, a mere cut in prices is sufficient 
to restore demand, was not this drastic cutting of prices in 
halves enough to bring about a revival of trade? Yet, far from 
causing demand to increase, and leading to a regular boom, the 
fall in wholesale prices in the proportion from 356 to 161 was 
marked, so the emplovers tell us, not by an increase but by a 
continuous falling off of orders for commodities, and conse- 


quent reduction of work, so that the Trade Union percentage 
of members drawing unemployment beneht rose from 1.0 per 
cent. at the end ot february, 190, to 8.5 per cent. at the end 
ol February. 1921. 

Whatever was the cause of the slump, it has been demon- 
strated that a reduction of prices does not remedy 1t—not even 
a reduction of prices to the extent of more than halt. Thu 
reduction has taken place, and the slump, во the employers tell 
us, is worse than ever. ‘lhe employers, shutting their eves to 
this fact, still go on repeating the shibboleth of reduce prices 
in order to induce larger sales." Why do they persist ш such 
mistaken political economy? It is because they wish the 
workmen to come to believe, in their hearts, that 1t is only by 
accepting a drastic reduction of wages that they can get rid of 
unemployment. But every economist knows (though the em- 
ployers still cannot believe it) that a reduction of wages 18 no 
remedy for unemployment. 

These countries will not, because they cannot, buy from 
abroad to a greater total amount than the total amount of their 
own purchasing power. ‘Ilo offer them British goods at lower 
prices 18 merely to give them more British goods for the sine 
total sum—a course which will reduce, not increase, the 
national advantage from the trade. No general reduction of 
prices has any effect in increasing the total value of inter- 
national trade. No general reduction of the cost of production 
in any country can increase its aggregate share of the trade of 
the world. British engineering employers may not think much 
of political economy, except when they want to quote it against 
the workmen, but it may interest them to remember that, in 
all their present argument, they are flying in the face of 
political economy.“ For it is the confident teaching of political 
economy that no general reduction of prices or wages can, in 
itself, increase the total value of a nation's exports. 

General low wages never caused any country to undersell 
its rivals, nor did general high wages ever hinder it from doing 


Bo. Wuy DESTROY THE HOME MARKET? 


Not a word is said, from beginning to end of the employers 
pamphlet, about the home market. No one would imagine 
irom its perusal that, great as is our interest in the export 
trade, two-thirds of the nation’s production is for the home 
consumer. Even in engineering, which is, along with the 
cotton trade, exceptionaliy dependent on export sales, some- 
thing like 50 per cent. of the whole industry is engaged in pro- 
ducing the locomotive and marine engines, the multifarious 
equipment of our railways and factories, the 1nnumerable kinds 
ot machines, the agricultural implements, the electrical piant, 
the scientific instruments, the motor cars, the sewing machines, 
even the bicycles and gramophones, and all the thousand and 
one engineering products, for sale and use in the United hing- 
dom. Large fortunes have been made in the past out of the 
home trade alone. Even to-day, as is common knowledge, 
there are engineering firms makiug quite substantial profits out 
of опе or other kind of engineering for the home market. Why 
is this left entirely out of account in the employers’ pamphlet” 

THE Conspiracy TO REDUCE WAGES. 

This is why the " conspiracy to reduce wages is Worse 
than a crime; it is an economic blunder. ‘ihe employers 
pamphlet states: It is unfortunate that, in certain quarters, 
it should be alleged that employers have entered into a con 
spiracy having for its object the forcing down of wages. We 
need not quarrel over the word ' conspiracy," or the words 
* forcing down," which the employers, perhaps, understand ш 
a sense diflerent from that in which they are used by the 
workmen. But quite a number of prominent employers, in 
quite a number of different industries, have publicly declared 
that wages must be reduced, and are to be reduced. At the 
present moment, to name only half a dozen great industries in 
which explicit intimations have been made that the associated 
employers intend and demand a reduction of wages, this 1% 
being simultaneously sought by (a) the shipbuilding and engi- 
neering establishments; (b) the cotton and woollen manu 
facturers; (c) the coalowners; (d) the farmers on the Agricul- 
tural Wage Boards in diflerent parts of the country; (e) the 
mercantile marine; (f) as regards the wages of women 1n parti- 
cular, the employers in а large proportion of all the Trade 
Boards. These represent, in the aggregate, at least one-third 
of the whole wage-earning population of the nation, and there 
are innumerable other cases in which wages have already been 
drastically reduced... 

Bab Economics. 

There is much more false economics in the employers 
pamphlet—all deliberately inserted, possibly in all sincerity, 
with a view to " create atmosphere, and persuade the engi 
neering Workman to acquiesce in reductions of wages— but we 
cannot deal with all the blunders. There is, however. one 
glaring fallacy directly affecting our own industry whic 
should not be passed over. We are told with all the 
emphasis of capital letters, that '" New capital is the engineer з 
source of employment. The engineer and the builder are fe 
and clothed out of the savings of those in other occupations: 
but those, e.g., the farmers of Northern France and of Buss! 
have at the moment such a slender margin that they cannot 
achieve the task which, incidentally, would be enormously de 
their own advantage. This, to many, may be a new idea. ut 
it is evident that if people in other industries did not sat? 
there could never be an engineering industry at all.“ 

This " new idea " is blank nonsense, unworthy even of an 
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Oxford undergraduate. The engineer and the builder are по 
шоге fed and clothed out of other people’s savings, or out of 
savings at all, than any other workmen. They are fed and 
clothed, year by year, like everyone else, by the contem- 
porary labours of those who produce food and clothing, which 
are exchanged, at each moment, for the labour of the engi- 
пеег. . .. 
Way Nor GIVE THE Facts АЗ TO Prorits? 


It is to be noted that the engineering employers support 
their argument for a drastic reduction of wages by no facts 
and no statistics as to the actual results of their enterprises. 
They imply that these are making no profit whatever now, 
and that their works are ginning at a loss. But they do not 
put the cards on the table. Even without revealing the profit 
and loss account of particular firms they might, at least, have 
produced a statement showing (as regards the membership, 
taken as a whole, of the Engineering Employers and the 
National Employers' Federations) the total cost of production 
and the total proceeds of sales, as the mineowners have done. 
Before the workmen can be expected to believe that the 
British engineering industry is working at a loss, such an 
authoritative statement must be published. It is not produced 
because it does not yet exist. The employers do not them- 
selves know what their fellow-employers are making. Only 
the Inland Revenue officials at Somerset House have any 
approximation to kuowledge on this point; and, to judge from 
what ieaks out privately, supplemented by what is published 
now and again in joint stock company prospectuses and re- 
ports, there is the greatest possible ranye of difference between 
firm and firm. ... 

It 18 taken for granted that the employers are to pocket the 
exceptional profits of good years, but that, in bad years. the 
workmen are to make good the loss by a lowering of their 
standard of life. But the very justification for leaving to the 
employers the exceptional gains of good years is that the em- 
ployers, in turn, should stand the racket of the bad years. 
The workman has no share in the gamble, and the wage- 
IS standard of life ought to be at all times maintained 
intact. 

The employers’ present argument for wage reductions 
ignores all this; their case is that whatever may have been the 
state of things down to August, 1920, the flow of new orders 
has greatly fallen off, lessening of engineering work to be done 
has already led to extensive discharges, and еге is every pro- 
spect of a continuance of the slump leading to losses which 
they have no means of meeting otherwise than by a cut at 
wages. 

No wonder the prices of the shares keep up! From one end 
of the country to the other engineering firms which find them- 
selves this year making, not losses, but merely less abundant 
profits than in 1912-14, are sending in their claims for repay- 
ment of the Excess Profits Duty that they have parted with 
guia 1915-20. This fact is known to every engineering em- 
ployer. 

Is it quite honest to publish a long pamphlet, insinuating on 
every page that the employers are making huge losses and 
have no prospect of avoiding still further losses, except by a 
drastic cut at wages, without mentioning the fact that practi- 
cally every engineering firm in the kingdom, which has begun 
to make losses (or even to find its profits falling below the 
1912-14 standard) is already sending its claim for repayment of 
its Excess Profits Duty? Many tens of thousands of pounds 
have already been issued by the Treasury to engineering em- 
ployers during the last few months in such repayments. 

In view of these circumstances, the first step must be to put 
all the cards on the table. Without any revelation of the 
business of particular firms, there can be no valid objection 
to the production of an accountant’s certificate showing, for 
each of the past ten years, as regards all the tirms associated 
in the Employers’ Federations :— 

(a) The aggregate cost of production and working; 

(b) The total net proceeds of sales; 

(c) The aggregate amount paid to Government as Excess 
Profits Duty, and the portion of that amount that has already 
been repaid. 

(d) The aggregate amount distributed to partners and stock- 
holders of all kinds. 


SPECIFIC INSTANCES OF FOREIGN COMPETITION. 


Although the employers carefully conceal the facts and 
Statistics of their enterprises, on which alone any valid claim 
for a reduction of wages could be based, their pamphlet 
abounds in alarmist " hearsay "" statements—unauthenticated, 
obviously unverified by the writer of the pamphlet, and unveri- 
fiable by its readers—as to foreign competition. We are pre- 
sented with as many as six and a-half pages of statements 
(unsupported by details or statistical proof) as to alleged under- 
cutting by foreign manufacturers and “ orders lost to this 
country." "Trade Unionists, whilst fully aware that manufac- 
turers in other countries exist, and that thev naturally secure 
some of the orders that British firms would like (at their own 
prices) to execute, will not be impressed by these instances. 
They have heard them all before. At every conflict with the 
employers over wage-rates and conditions. from 1851 down to 
last year, the same bugbear of foreign competition has been, 
at every recurring period of bad trade," trotted out. Exactly 
similar cases have been cited of British tenders being rejected 
in favour of those of foreign firms. Almost identical instances 
have been adduced of orders cancelled, withdrawn, or trans- 


ferred, and just the same insinuation i8 made that the only 
remedy is for the British workman to submit to a reduction of 
his wages. uch time, during the past 70 years, subsequent 
events have shown the scare to have been an illusion. Within 
& very few years on each occasion the amount of engineering 
products exported to other countries has not only gone back to 
its former height, but has actually greatly increased, and the 
profits of the successful employers (as revealed in the last few 
decades by the published prospectuses and balance sheets of 
their joint stock companies) have grown by 'eaps and bounds. 
And now, when those exports have risen to a height surpass- 
ing the wildest dreams of the engineering employers of 1851, 
with an aggregation of profits during the past decade that 
would have made them gasp and stare, the same old bogey of 
foreign competition is trotted out, almost in the same words 
as in the preceding generations! 

Such denseness of comprehension and failure to learn from 
experience is surely somewhat remarkable. It is strange that 
the employers and their scribes do not realise that, in bewail- 
ing the frequency with which, in bad times, they tender in 
vain, only to find orders going elsewhere, they are merely 
suffering from an illusion. What is real is the universal but 
temporary falling off of demand. What is illusion is the im- 
pression that our rivals are doing better than ourselves. When 
trade is good and firms are booked up ” with orders, they 
do not put in tenders for every job that is advertised. They 
may, indeed, refuse to tender at all. When, on the contrary, 
work is slack, they tender on every opportunity for every job 
they can hear of. If, because business is bad, every engineer- 
ing firms puts in, this year, four times as many tenders ав last 
year, there must necessarily be four times as many tenders 
rejected as there were last year, leading every firm, quite sin- 
cerely, to believe in four times as many instances of losing 
trade by foreign competition," four times as many cases of the 
" shortsightedness of the workmen in demanding such high 
wages," four times as many opportunities for demonstrating 
the ruin of the British engineering industry "' ! Yet it would 
be all illusion due merely to the increased frequency of tender- 
ing by all the firins. 

As a matter of fact, there is no more foreign competition“ 
when trade is bad than when it is good. At all times foreign 
engineering firms exist, and do business in competition with 
others in their own and foreign countries. Extraordinary as 
it may seem to simple-minded British employers, we do not 
find these foreign engineering firms exceptionally busy and pro- 
sperous just when British engineering firms are slack and 
losing money." On the contrary, experience shows that it is 
just in the years that British engineering is flourishing, work- 
ing overtime, and making large profits that our foreign com- 
petitors are having the same experience. Equally is it the case 
that years of slump affect all countries. And there is a reason 
for this universality. Each country gains by the prosperity of 
its rivals; and, on the other hand, when bad times come it 
suffers along with its rivals. Nevertheless, the delusion is. 
among engineering employers, almost universal. At this very 
moment, when British engineering firms are telling their 
workmen that only by a reduction of wages can they cope with 
the Belgian, German, or American competition, as the case 
may be, we have information that Belgian, German, and 
American engineering firms are enforcing on their own work- 
men reductions of wages and increases of working hours, on 
the plea that without these they cannot compete with their 
British competitors and rivals (or Belgian, or German, or 
American, as the case may be), and in each case the emplovers 
are quite honest in their arguments. They are going on, 
generation after generation, making, through sheer ignorance, 
the same economic blunders. The answer to their tale of woe 
is simply.“ It is not true.” 


(To be continued.) 


Decline of Italian Industry —The Economie Revier, 
quoting from Economista d'Italia, states that during the war the 
Italian enginecring industry made such progress that it was able 
to export even the class of machinery for which Italy had pre- 
viously been dependent on the foreigner. At present it ia passing 
through a crisis. Several firms are still engaged in the execution 
of outstanding orders, but as few new onea have come in their 
actiyity will be appreciably reduced. Many orders have been lost 
owing to the successful competition of Germany, Hungary, and 
Czecho-Slovakia. In a recent tender for electrical plant the prices 
offered by German firms were a third lower than the Italian offers. 
The construction of a complete set of paper-making machinery was 
adjudged to a German firm at M. 2 mill, equivalent to L. 800,000, 
whereas the lowest Italian tender was L. 1,250,000. The same 
results have occurred with regard to aviation plant and railway 
rolling stock. 


Patents: Licences of Right.—The Board of Trude Journal 
states that, by virtue of the provisions of Sec. 24 of the Patents 
and Designs Acts, 1907 and 1919, the undermentione1i patents were 
amongst those endorsed Licences of Right.“ on May 11th. 1921 :— 
No. 971, of 1913 (J. G. Johnson, Badische Anilin апа Soda Fabrik), 
" Improvements in and relating to chemical reactions in gases by 
means of electric arce," No. 113.523 (3.213, of 1918). CN. V. Fab. 
van Instrumenten en Electrische Apparaten "Inventum,") "Improve- 
ments in electric heating apparatus," 
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f | ELECTRICITY SUPPLY TARIFFS. 


Ат an ordinary general meeting of the INSTITUTION or ELEC- 
TRICAL ENGINEERS, held on April 26th, a discussion on 
"C Tarifa " was opened by Messrs. J. R. Blaikie and J. W. 
Beauchainp, each of whom read a paper. Abstracts of the 
papers follow :— 


_ Electric Supply: Present Conditlons and the 
Hopkinson Principies. 
By J. R. BLAIKIE (Abstract). 


THE paper draws attention to the changes that have come 
about since the late Dr. John Hopkinson devised the well- 
known system ot dividing the costs of electric supply under 
two headings, viz., fixed and running charges. At that time 
electricity was used ahnost entirely for nghting, and he 
showed how 16 might be sold at low rates to compete with 
gas and still make a profit. 

Dr. Hopkinson's concluding sentences were: '' It is hopeless 
to compete with gas in this country all along the line if price 
is the only consideration. But with selected consumers elec- 
tricity is cheaper than gas. Surely it is to the interest of 
those who supply electricity to secure such consumers by 
charging them a rate having some sort of relation to the cost 
of supplying them.” 

It is important to notice the scope and limitations of the 
problem as thus set forth. There ure certain assumptions 
Which have been proved to be thoroughly justified. so long 
as the bulk of the output was for the purpose of lighting. 
but which do not appear to be applicable, as they stand, to 
the large undertakings that have since grown up, where lyht- 
Ing constitutes only 10 or 20 per cent. of the output, for 
example: ‘That the central suppiy is always ready to supply 
the maximum demand, which means machines actually. run- 
mng; that all consumers cost the same m Wages per kilowatt 
ot demand, und that all consumers cost the same in capital 
charges per kilowatt of aetual demand. 

If we divide consumers broadly Into two groups, viz., those 
who require a supply for seven days a week, und those who 
require a supply tor six days a week, We find in the seven-day 
group: Public hghting, domestic lighting, some heating, a 
small amount of power and, in certain cases, traction supply; 
and in the six-day group: Practically all fectory power and 
liahting supply, shop lighting, and some heating. 

If we assume that the heating demand in the seven-day 
group is balanced by the shop hghting in the six-day group 
and exchanged, the percentage error in the whole group is 
probably quite trifling in the inajority of cases, and the pro- 
blem is much sunplitied. 

With reference to the Hopkinson assumptions it will be 
admitted that: In the matter of coal consumption there must 
be a very considerable difference between the two groups, as 
the seven-day group bot only demands service for more days 
a week, but also for more hours per day. The factory group 
is usually limited to, say, 60 hours a week, at definite. times ; 
the wages of the seven-day group are much in excess of those 
for the six-day group, and capital charges are much less per 
kilowatt in the six-day group for many reasons. The expen- 
diture in. mains and services is undoubtedly less, as in the 
majority of cases low-pressure distributors аге entirely elinni- 
nated, sub-station space and sometines buildings are provided 
by the consumer, and there is an opportunity at the generat- 
ing station of installing large sets at a lower initial cost per 
kilowatt. 

With these points in mind we can now consider the need 
of reviewing the whole situation and the possibility of measur— 
ing the various diflerences indicated, with the object of arriv- 
ing at a satisfactory system of analysis and finally framing 
tariffs to suit. Since the price of coal has risen so enormously 
and rates of wages, &., have increased, we find a remarkable 
change in the relative values of the components of the fixed 
charge. 

In a comparative study of fixed charges as given. for 
Hopkinson’s hypothetical station, for an actual case 1914-15 
and for an actual case 1919 20, we get the following percen- 
tages: Coal, 91, 23, and 32; other charges, 22, 37, and 42; 
and capital charges, 57. 40, and 26. 

So long as the capital charges were the dominating m— 
ponent of the fixed. charge, the assumption that all consumers 
called. for an equal readiness on the part of the undertakers 
to supply did not make an miportant difference. Now that 
enal and wages predominate, the dillerenees. between classes 
of consumers with reference to readiness to supply becomes 
very nnuportant, and it is this feature that we have to watch 
carefully in trying to hold our own against the possibility. of 
private plants in large factories. The fear of gas competition 
in haltig disappeared with the introduction. of the metal- 
filament lamp. 

If the central supply does not take full credit for the saving 
due to limited hours of demand, the margin of profit wall 
become very narrow indeed at competitive rates. In coal 
consumption, the superior running economy of the central 
supply sutlers a: discount in mains and transformer losses. In 
other charges a factory can often. clann as good figurer as 
the central supply, particularly where a fair number of en- 


gineering hands are employed. In capital charges it is doubt. 
1ul it the factory cannot do us Weil, and it must not be tor- 
gotten that the central supply Is always handicapped wath the 
cost of inuins and transformers. 

Такту all these points into. account the factory load is а 
serious problem and justifies careful consideration im order 
that the supply department may feel sure of its ground in 
ollering suthciently tow rates to consolidate the business, and 
Work profitably at the ваше time. 

lo go a step further, there are, 1 believe, many engineers 
who find it very ditticult to decide how the inevitable increases 
are to be applied. There 15 a general feeling that they should 
be applied to the lighting, one of the most effective reasons 
being that power contracts are very difficult to alter. On the 
other hand, municipal bodies are apt to favour the taxatiun of 
the power consumer. 

From conditions as they are to-day it 1s possible to retrace 
our steps and start again, following Dr. Hopkinson’s methods, 
with new facts, new observations, and changed conditions. 
We have before us stil the brilliant idea of grouping and 
selecting consumers, and dividing the costs between them in 
such a manner that we may safely quote low rates to certain 
classes. 

Having stated the need and indicated the advantages of 
regarding consumers under the two headings of six and seven 
days, the problem arises as to how the costs can be segregated. 

Beginning with coal we can follow Dr. Hopkinson and take 
a hypothetical station running under average conditions. let 
us assume that the plant consists of four sets of turbo-penera- 
tors, each of 1,000 kW, three being in service at a time to 
meet demands as follows: For lighting, 800 kW, and tor 
power 1,000 kW); total, 2.400 KW. If the lighting load factor 
15 123 per cent. the output per annum is 876.000 units, and 
if the power load factor is 23.7 per cent., 3,324,000 units, a 
total of 4,200,000 units; the whole station load factor will thus 
be 20 per cent. 

If the total observed coal consumption is 6 lb. per unit sold, 
and the running coal 2.5 lb. per unit sold, then the total coal 
consumed will be 11,200 tons, which. we will now apportion 
to the two supplies: Running coal units X 2.5 lb: Toer 
3.700, lighting 950; total 4.690 tons. Fixed. coal: kW x 2.72 
tons per annum :—Power 4.350, lighting 2.170; total. 6.52 
tons. This gives the following totals :— Power 8.050, lighting. 
3.150; grand total 11,0 tons, or expressed as lb. per unit 
sold 5.43, 8.05, and 6 respectively, 

The total capacity of the system in kilowatt-hours may be:— 
One 1,000-kW for 8,700 hours, 8,700,000; one 1.000-kKW for ol 
weeks of 60 hours, 3,060,000, and one I. KW for 25 weeks 
of 6 hours, 150.000; total. 11.970. 0% kWh. For running this 
number of plant kWh without generating any current we have 
already allocated 6,520 tons as fixed. coal, or 1.22 lb. per plant 
kWh run. 

For comparative purposes between one station and another 
or between one year and another of the same plant, it is the 
percentage of units output to the plant kWh run that i5 
needed. [n this case it is about 25 per cent., though the 
ordinary load-factor scale. shows 30 per cent. 

To continue with our hypothetical station. If power alone 
were required two sets would run 51 weeks of 60 hours. Lacht. 
ing alone would require one set for 5.760 hours, a total ol 
14,880,000 kWh. 

But by the co-operation of the two supplies we have seen 
that only 11,970,000 plant kWh run are necessary, or about 
19.6 per cent. less. We can therefore reduce each of the above 
items by 19.6 per cent. | 

In the probable working of the hypothetical station the 
percentages of output to plant kWh run in the two groups 
are: — lighting 121 per cent. and usual lead factor 125 РТ 
cent.; power 674 per cent. and usual load factor 23.7 per cent. 

It follows, therefore, in the six-day group that beyond à 
load factor of about 35 per cent. on the nsual scale we cannot 
expect a further reduction in coal consumption for power. 
as at this load factor the plant would be running at 100 per 
cent. activity on the plant kWh seale. | 

Any further increase in output could only be obtained by 
increasing the number of plant kWh. The coal per umt 
could only be decreased beyond this point by employing mere 
etħeient plant. 

Through the conrtesy of the several engineers concerned. 
the author has been able to examine and experiment with the 
figures of several undertakines. and the results obtained con 
firm his figures for the plant kWh scale of the hypothetical TE 

Tt was suggested he Dr. Hopkinson that the running charze 
should contain, besides the running coal; certain proportions 
of wages and stores. Mr. Arthur Wright and others. have 
shown this method to be very satisfactory for a number 9 
vears, but. incidentally. always on a rising load factor. 
for some reason, such as summer time " or shorter factory 
hours, the load factor drops, it is difficult. to believe that there 
will be any reduction in expenditure except on account ? 
coal. Tt is suggested, therefore. that the safest policy Is to 
limit the running charge to coal only. 

A method of finding the fixed coal has already been de- 
seribed. The two other components of the fixed charges. Y7. 
cavital eharves and all other charges, сап be divided an 


t5 


х. 
a 


Vel. 88. No. 2,270, May 21, 1921.] 


THE ELECTRICAL REVIEW. 


697 


allocated to the two groups by simultaneous equations, as in 
the case of the coal. ln these cases, of course, *' kilowatts 
demanded ” are substituted lor“ units," and values are found 
for each group per kilowatt demanded. 

Examples from the actual figures are given in the paper. 

From these figures it is seen that the cost of private lighting 
is about 44 times the cost of power, and the cost of public 
lighting about twice the cost of power, with low-priced coal. 

There are two views of charging held: The value-of-service 
theory, and the cost-of-service theory. 

The first simply means getting as much as possible having 
regard to the possibility of competition. The second is a 
rate which includes a comfortable return on capital, and is 
tound to be very palatable to public utility commissioners. 

An extreme case of the value-of-service theory 1s found in 
a scheme which is in successful operation in a few undertak- 
ings, known as the ` Point live ’’ system. It is a compound 
charge which has no sort of relation to the cost of supply; 
the fixed charge is based upon the rateable value ot the 
property, and current is supplied at jd. per unit. 

For those who feel constrained to supply on the cost.of- 
service theory, as public policy, the following methods can 
be applied: The Hopkinson compound rate and variations; 
the Wright maximum demand system; the Doherty system 
(American) which is a three-charge rate similar to the Hop- 
kinson, the third rate being a consumer's charge to cover 
book-keeping, meter reading, and such charges that are com- 
mon to every consumer, large or small; and various time- 
controlled two-rate meters. 

None of these systems, however, delines what the cost 
really is. | 

Dr. Hopkinson's discovery that the costs of preparation were 
very high and that the costs of continuing to supply were 
very low, naturally suggests that the first charge should be 
high and the second low. ‘This form of tariff may encourage 
waste at the high rate in order to attain the low one, and at 
the low rate because it is not worth the trouble of economising. 
Proposals to dispense with meters altogether are an encourage- 
ment to waste, and are against national interests. In the 
opinion of the author, the value-of-service theory is the only 
one of practical value, and the aim of the management should 
be substantial profits, with an eye to future competition. In 
the case of public authorities these profits can be applied 
to various reserve funds or to the relief of the rates. 

Returning to the form of analysis proposed, it remains to 
show the practical application of one form of tariff dealing 
with the puints that arise. 

Having divided the supply into suitable groups, there is 
ho reason why the usual load-factor differentiation should not 
apply to each group, as far as is legally and commercially 
practicable. 

Ín addition, a coal elause should be devised to adjust auto- 
matically the rates of charge with the price of coal. 

For the coal in the fixed charges an opportunity occurs 
to compensate also for rises in wages and the increasing 
price of plant and capital. It will be generally admitted that 
these costs must follow, more or less, the price of coul. 

It is, therefore, possible to arrange what золу be called a 
fixed.charge clause as well as a coal clause, both varying 
automatically with the price of coal. 

Power.—lu order to compete successfully with private plant, 
and to meet the changing conditions of hours of labour, it 
seems essential that all power consumers (six-day group) 
should be strictly on a load- factor tariff. At the same time, 
in the author's opinion, a suitable maximum charge should 
be fixed in order to keep the operation within the limits of 
fair trading. 

As a first approximation the cooking and heating section 
has so far been included with the six-day group, and in 
justification it may be pointed out that it possesses In a 
marked degree many of the characteristics of the large six-day 
consumers. 

There are mains problems to be taken into account, but 
actual practice may show that in many cases the cooking 
load will not overlap the heavy lighting: load. 

Promiscuous heating naturally occurs. during the winter 
months, and is also contined to definite periods. The same 
arguments apply as in the case of cooking, the only difference 
being that, whereas cooking loads occur at definite times 
during each day throughout the vear, heating occurs at more 
Irregular times, but only for about half the vear. 

The lighting of factories where the supply is high-pressure 
only and limited to factory hours, may be treated as power 
load. [t tends to lower the load factor of the factory and 
draws extra payment in this way. 

As regards the seven-day group, if power is used on Sundays 
it will probably have a very. good load factor on the usual 
scale, and therefore the price will not be unreasonably high. 
If there is a considerable Sunday load the analysis will show 
no very marked difference between the fixed charges of the 
two groups. 

Frequent reference has been made to the relation between 
Units output and what has been called plant kilowatt-hours. 
It might be expressed as a percentage and is in need of a 
name. Until a better one is fortheoming the author suggests 
“ work factor." For all statistics connecting coal and units 
it is essential to know this factor. Comparisons between 
different undertakings on thermal efficiency are useless with- 
out this factor for correction, and, very possibly, а few more 


factors. We have seen that the consumption of the same 
plant with the same load factor can vary from about 12 lb. 
to 8 lb. or less, for no other reason than the developiuent 
of power load, which has a high " work factor and there- 
fore improves the average. ° 

On the whole supply the effect of improved plant сап be 
measured by correcting the work factor, and gives a useful 
indication when it is necessary to balance capital expendi- 
ture with improved fuel consumption. 

Load factor, аз we have seen, is by no meuns the whole 
case. Comparatively small stations situated in districts with 
a load factor of about 30 per cent., but with a high " work 
factor, might easily be inore eflicient than a super-power 
station. With the large amount of data collected day by day 
in the larger undertakings, there should be as much scope 
for special and continuous research as there is for a chemist 
in a steelworks. Continuous checking and testing oi the 
tariffs are as important as watching the cost of generation. 
Occasions arise when the timely correction of properly 
measured amounts may easily be worth ten times the saving 
due to the best engine-room and boiler-house supervision. It 
should never be forgotten that practically all tariffs are based 
on certain assumptions, liable to vary with every new de- 
velopment. It may be the expansion of some particular 
service, the price of coal, factory hours of labour. or a gradual 
change of power factor. 

(To be continued.) 


JOINT ELECTRICITY AUTHORITIES. 
THE WEST RIDING INQUIRY. 


AN inquiry on which hinges the future of electricity supply | 
and distribution in the greater part of the West Riding ot 
Yorkshire was opened in the Leeds Town Hall on Wednesday 
last week by the Electricity Commissioners. 

The local authorities concerned have been unable to agree on 
a joint scheme, the maim item of discord being the inclusion 
or exclusion 1n its present state and capacity ot the Yorkshire 
Electric Power Co., which already supplies a large area in the 
West Riding. The result 1s the projection of three separate 
schemes, one by the Leeds Corporation, providing for the co- 
operation of the Power Co. for 42 years, and its purchase 
at any tine after the expiration of that period; the second 
by a conference of local authorities in which Bradford 1s the 
central figure, providing for the immediate absorption of the 
Power Co.; and the third by the Power Co. itself, which sug- 
gests the company as the future Joint Electricity Authority in 
embryo, the municipalities to become joint controllers by the 
purchase of shares. 

The Commission was composed of Sir John Snell (chairman), 
Sir Harry Haward, Mr. Н. Booth, and Mr. A. Page. with Mr. 
E. W. Itudson as legal adviser and Mr. D. S. Cuinberlege as 
clerk. Mr. E. Wooll. of Liverpool, represented the Jeeds Cor- 
poration; Mr. A. T. Miller, K.C., and Mr. T. R. D. Wright, the 
conference of local authorities; Mr. J. Hunter Gray, K.C., and 
Mr. R. A. Shepherd, the Yorkshire Electric Power Co.; Mr. 
J. C. MeGrath, the West Riding County Council; and Mr. J. 
A. Greene, the West Riding District Councils! Association. 
Affected railways and other bodies were also represented. 

In an explanatory address occupying nearly two hours, Mr. 
Му оом, put forward the Leeds scheme. He emphasised the 
care taken in the compilation of it, and deplored the lack of 
outside support accorded to it. For the latter, he said, there 
Were Various reasons, but the primary ones were undoubtedly 
the questions of principle of representation and. the unsatis- 
factory and almost chaotic condition of legislation at the pre- 
sent ume with retereoce to Chose matters. His clients mad 
been much impressed by the cogency of the various representa- 
tions of the committees instituted by the Government in 
recent vears. both with regard to the conservation of coal and 
the improvement of electricity supply. But with the Imper- 
fections of the Statute of 1919 they found themselves left with 
the necessity for the development of electrical re-organisation 
and without any powers of compulsion with reference to the 
acquisition of electrical undertakmys, and without any 
genuine or satisfactory financial endowment. This had induced 
two results—the attitude of those who said that the Act was so 
Imperfect and the situation so chaotic that one must do no- 
thing. but must acquiesce in what was virtually stereotyping, 
if not paralysing, electrical development, and the other the 
category of those who said that these statutory defects and 
inadequacies would be supplemented at an early date. and 
schemes could be put forward in the confidence. that powers 
for coercion and financial endowment would be available. 

Leeds did not desire to he identified with either of those 
categories, neither sharing the apathy of those who believed 
that the present position involved essential futility. nor the 
precipitaney of those who were anxious to run before. еу 
had the power to walk. Its attitude had not been one of 
selfish exclusiveness. Counsel traced the local developments 
in the matter before the Act of 1919, the conferences between 
the local authorities after the passing of the Act, and the 
reasons for the retirement of Leeds from the deliberations of 
the conference. Since then, he said, the residue of the local 
authorities had gone on with their scheme. and Leeds had heen 
compelled reluctantly to plough a lonely furrow, but & furrow 
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which they hoped even yet might produce a useful electrical 
harvest. ‘lhe scheme was put forward as one which must 
supply invaluable data and material, and which might well, 
alee the defects and impossibilities of the Bradford scheme 
had been move thoroughly exposed and more genuinely appre- 
cated, even evoke the support of those who at present were 
behind and in apparent sympathy with other schemes. 

In the drafting of the scheme they had carefully limited 
themselves, apart from finance.“ ‘Lhey had not invoked the 
assistance of any powers with which the legislature did not 
provide them. they did not wish to talk ot compulsion or 
coercion when they had no powers of compulsion. They 
wanted to see how fur their scheme, which was well within 
the four corners of the Statute, could be seriously regarded as 
a contribution to electrical economy and eſheiency. Its 
general objects might be summarised conveniently under four 
heads :-— 

1. fo encourage efficient autonomy. Under their. scheme 
the heads of great. undertakings had the sume impulse and 
the same incentive to develop their own electricity supply, 
und to surpass their own past records in efficiency. 

J. What might be called the шаш object, to enlist the 
co-operation of the Yorkshire Electric Power Co. ‘Lhey re- 
нагаеа the Power Co. as not only an inevitable but an invalu- 
able factor in the electrical lite of the area. 

J. They wanted to avoid large and impossible capital com- 
mitments. 

4. ‘hey most particularly desired to avoid the generation 
ot friction, and to concentrate on the generation of electricity. 

As for the area of the scheme, Leeds, like Bradford, had 
adopted that prescribed by the Commissioners, as suitable, 
and of convenient size. ln that area there was a population 
of 2,114,000, of which Leeds accommodated 445,550, вау, 
one-titth. Leeds was also responsible for the generation of 
about 30 per cent. of the total electricity generated in the 
area in 1920. One peculiar feature of the electrical position 
in the area, Which was alinost unique, was that by 1935 there 
would be remarkably little dillerence in the situation, financial 
or electrical, either under any of the schemes or under inde- 
pendent evolution. It was not a practical electrical proposition 
to erect one super-station owing to the ditticulty of finding 
adequate cooling resources within reasonable distance. ‘That 
being 80—and it was conceded in other schemes— whatever 
the scheme adopted there would only be moderate-sized sta- 
tions, and, again, under any scheme, these would probably 
be three in number. 

The scheme of representation on the controlling board pro- 
vided for five members for Leeds, four for the Yorkshire 
Electrical Power Co., three for Bradford, and one each for 
Halifax and Huddersfield, with five for other authorities, and 
two for the West Riding County Council. The clause providing 
for the purchase of the Power Co. after 42 years indicated 
a minimum period during which it would not be absorbed, 
and gave ample opportunity for legislative changes. He ad- 
mitted that the whole of that clause was ultra vires at pre- 
sent, but it served to show the attitude of Leeds towards the 
company. No negotiations had taken place between Leeds 
and the company on that clause so far. 

Counsel also dwelt on some of the more important technical 
clauses, and on the suggested sites in the following suggested 
order of erection: Leeds, Wakefield, and Knottingley; and, 
in conclusion, said be did not propose to indulge in any 
criticism of the Bradford scheme. They bad tried, but failed, 
to co-operate loyally. The Bradford scheme would have to 
stand—if it ever became a scheme—on support which did not 
include that of the dominant electrical factor in the area. To 
his mind, that was a fatal criticism, and when the conse- 
quences of it Were appreciated by Bradford, and the bodies 
supporting it, some of them might wish to rally to a scheme 
which beld within it a larger promise of co-operation and 
success. 

The first witness called was Mr. C. N. Hrronp, chief en- 
gineer and manager of the electricity supply department of 
the Leeds Corporation, who explained his working basis in 
arriving at the estimates of cost and output up to 1935. 

On Thursday, Mr. Heflord again went into the witness-box. 
He had been under cross-examination since about noon on 
the previous day, and before he was released, completed a 
full dav of the ordeal. 

Mr. A. Т. Милек, for the Conference of Local Authorities. 
opened the day's session, and elicited the information from 
Mr. Hefford that it was proposed in the Leeds scheme to 
erect a central distributing station at Morley, from which 
transmission cables would run, untapped, to sub-stations. In 
his opinion, the danger of failure of supply from tapping 
en route was so great as to justify further expense in laying 
a double set of cables. He admitted that this would lay 
them open to the possibility of the control engineer at Morley 
working the sub- stations unfavourably in relation to each 
other, but said the same thing might happen in any single 
generating station. 

The witness asreed. with Mr. J. Hunter Grav. K.C. (for the 
Yorkshire Electric Power Co.), that the company could supply 
the requirements of the area as eticiently as the new scheme, 
and that the cost of providing such a scheme by the company 
would be borne by the companv k itself. 

Under the Leeds 57 репе, until vou have legislation to enable 


* See Efeu, Review, June 95th, 1021, p. 815. 


the authority to get the finances, the scheme is impossible“ 
Yes. 

ine Witness, answering further questions, admitted that the 
Whole scheme was dependent on ine agreement of the Lower 
Co. 
the CHAIRMAN (Sir John Snell): Do you not think the double 
system of transinission lines you contemplate will mean an 
unnecessary expenditure on the transmission system?—1 don t. 

You are of opinion that there will be no unnecessary ex- 
penditure of capital involved by the creation of a system of 
high-pressure transmission lines by the joint authority and 
of a secondary system of lower pressure, but still high pres- 
sure, transmission lines by the Power Со. or someone else?— 
ihat is so. 

ls it your opinion that whatever the scheme adopted for 
this particular area the extra-high-pressure transmission lines 
will be necessary in addition to the secondary high-pressure 
transmission lines of the Power Co. or someone else?—1t is. 

Your point 1s that the protection of these important arteries 
18 better carried out if they remain untapped from source to 
point of supply ?—Most certainly. 

Mr. Pack: [в not that point dealt with by retaining one 
or possibly two untapped lines between such stations and using 
the others for the ordinary purposes of distribution en route? 
—I admit that is quite possible. 

Would you advise it in your scheme?—I should not advise 
it. I don’t like it at all. 

Mr. Hunter Gray: I think you said earlier that you don't 
intend to supply and distribute. You would only supply to 
the secondary stations, which would themselves distribute?— 
lhat is so. 

Yet in Section 29 of the scheme you have the power to 
SHE yourselves?—That is in districts where there is no 
supply. 

It is put to me that there is no district without a supply ?— 
That I cannot say. 

Mr. Hetford, in answer to further questions, conceded that 
there was по engineering reason why the Power Co. should 
not do the work suggested, that the company’s policy had 
never been an obstructive one, business negotiations had been 
amicable, and that it had expressed willingness to enter into 
working agreements with the Leeds Corporation. 

Mr. J. A. GREENE, for neighbouring small bodies, concerned 
himself particularly with the finance of the scheme. Did it 
not provide, he asked, that Leeds would get a capital station 
Without paying any of the expense of creating 1t? 

The Witness: It provides first for assistance by grant. 

And it is quite clear to the Corporation that there will 
be no contribution from the ratepayers of Leeds at all?—Unless 
there is a deficit. 

But surely a deficit would be met from the Exchequer? 
The capital expenditure on your Leeds station would be met 
by the Joint Electricity Authority, and not by the Leeds Cor- 
poration, although it would in effect supply the consumers 
within the city of Leeds?—Certainly. 

Suppose there was no Joint Authority, in the interests of 
the city of Leeds would you have to have that capital station"? 
— Yes. 

And in that case who would pay for it? It would be met 
by loan in the ordinary way ?—Certainly. 

That might lead to an increase of rates?—It might. 

But under this system there could be no increase in the 
rates, could there?—No. a 

The witness further agreed that there might be friction 
between the Joint Authority and Leeds itself. but thought 
Leeds would adopt any policy which was for the good of the 
area. 

The CHAIRMAN: Your proposal does not in any way interfere 
with the distribution in any local government area?—That 
18 80. 

Mr. Greene: Do you expect as a result of this scheme that 
the price of electricity will be decreased I do. | 

Mr. J. С. МсОклтн, for the West Riding County Council. 


took up Mr. Hefford on that point, and both entered into much 


detail as to bases of calculations and estimates applying to 
future years, the estimates showing а saving on the scheme 
that would not be effected in the ordinary course of indepen- 
dent evolution of existing stations. 

Mr. McGratH: At any rate, your scheme is entirely de- 
pendent on State aid? If that is not forthcoming the scheme 
falls to the ground?—If the monev is not forthcoming. yes. 

I suggest that it is a particularly bad time to enter upon 
any public scheme involving the outlay of large capital sums. 
Do vou agree?—Yes, I do. 

Will you agree that the economic conditions are extremely 
unfavourable ?—Quite. 

The CHAIRMAN pointed out that on the estimates the scheme 
would expend less money than would go in individual de- 
velopment of existing stations. for some vears. at any rate. 

Mr. McGRaTH : І suggest to you that the proposal is 8 very 
serious mistake, and that the proper thing to do would be 
to have trunk inter-connecting mains running from the capital 
power stations to the towns proposed to be served. І suggest 
that to centralise the whole thing at this point is not advis- 
able?—T don't agree. ; 

Mr. Hefford was also cross-examined for the Yorkshire 
Woollen District Electrical Tramways, Ltd., and was then 
reexamined hv Mr. Wooll. 

Sir Ropert Fox, town clerk of Leeds, followed Mr. Hefford. 
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On the question of the constitution of the controlling autho- 
rity, he said it was not thought desirable to have a large 
governing body. Cross-exumined by Mr. Miller, he said the 
Leeds Corporation had come to the conclusion that so far as 
Leeds was concerned they could arrive at the same ultimate 
position without any Joint Authority. | 

But that would involve expense for Leeds?—Quite so. 

Leeds will take no financial responsibility ?—Lhat is во. 

I suggest that that is not a very fair position for Leeds to 
take up. They will want electricity just as much as anyone 
else in the future, will they not?—Certainly they will. They 
wil take their fair share. At present, the witness added, 
Leeds cóuld supply itself with electricity without any danger 
of its falling on the rates. They had been asked to take part 
in combating national waste, and they considered that if 
they were to do that and to help other places to do it, they 
were quite justified in saying there ought to be no call upon 
the rates of Leeds in doing so. 

On the resumption of the inquiry, on May 20th. Sir RoBERT 
Fox denied that Leeds Corporation contemplated any pre- 
ferential advantage to the city by its scheme; any advantage 
which might accrue from successful application for State sub- 
sidy would be enjoyed equally by all concerned, and any dis- 
advantage which inight result from the extinction, by gradual 
atrophy, of existing undertakings was not confined to the 
undertaking of the Yorkshire Electric Power Co. 

Sir Harry HAWAnD questioned the witness as to whether he 
considered reasonable the fact—which he had admitted—that 
there was a certain element of double representation given in 
the settlement of the amount of electricity supplied in districts 
which were served by companies; under the Leeds scheme the 
companies would have representation and also the local autho- 
rities of the districts in which the companies operated. 

The WiTNEss agreed that there might be a little objection 
to that, but fancied that any remedy might prove worse than 
the disease. He agreed that it did not follow that the local 
authorities of the districts were entitled to equal representation 
with the local authorities which were authorised to undertake; 
but it had been a convenient way of constituting a sufliciently 
small board to be workable. 

Sir Harry Hawanp : Is it not rather an unusual method of 
constituting а Joint Authority, where you are providing for 
representation of different interests. to pool the voting? By a 
combination of certain of the voting parties those parties 
inight elect the whole of the members of the authority.—I must 
arrive at some basis on which to constitute representation. 
The basis really applicable is that of consumption of electricity 
and the statutory requirement of representation of those who 
would provide the electricity. I suggest they should all have 
equal voting power because the one common and leading 
factor is consumption of energy. 

Sir Harry Hawarp: It seems to me that by pooling the 
votes and providing no definite representation of the two 
classes of local authorities and companies, you stand a chance 
of a particular combination getting entire control of the Joint 
Authority.—It opens the possibility, but I am prepared to take 
the risk. I cannot think a public-minded body would be open 
to а resort of that kind. Further, you would be open to that 
risk on any kind of constituted Joint Authority, and I don't 
think anything can debar the possibility of such methods of 
election. Sir Robert added that he would be prepared to 
amend the Leeds scheme in the direction of providing for 
definite representation until further order, giving Leeds five 
representatives, the Power Co. four, Bradford three, and the 
other authorities voting as а class. 

Counsel for a railway company suggested that the amend- 
ment proposede would involve abandonment of the Leeds 
general principles.— Witness said it would obviously follow that 
there ought to be a provision that in any future revision of 
the scheme relative consumption would be the main factor. 

The CHAIRMAN (Sir John Snell), commenting on the essential 
differences of attitude towards the Power Co.'s continuance or 
otherwise, as between the Leeds and Conference schemes, 
asked Sir Robert if he had had any negotiations with the 
company which he was at liberty to divulge, with regard to 
subsequent acquisition.— Witness said he had only had nego- 
tiations with the company with regard to a suggested working 
agreement. Asked whether he had any definite objection to 
the continuance of private enterprise, provided that it could 
be done efficiently in conjunction with existing plant and 
without involving local authorities in the heavy expense con- 
templated, the witness said he could not sav that the view 
of Leeds Corporation had been expressed in that precise form, 
but its general attitude raised no objection whatever to private 
enterprise; it very much appreciated what private enterprise 
was doing. but in arriving at its conclusions it had had in 
mind the fact that whatever its point of view might be it 
had no power to do otherwise except with the consent of the 
Power Co. to be merged. which had never been anticipated 
as being likely to be obtained. It understood that there could 
not be pubiie control unless the company was prepared to 
give up private enterprise on terms satisfactorv to itself. 

Is it the opinion of your Council that the object would he 
gamed in the promotion of the best scheme, whether public 
or private?—Undoubtedly; it is purely a matter of business, 
and not of sentiment or politics. 

Mr. ArtTHUR Сомлмѕ, city treasurer of Birmingham. gave 
evidence ак a financial expert, on behalf of the Leeds scheme. 
In answer to Mr. Wooll, be said he had been consulted in 


connection with the financial side of joint electricity aud other 
schemes up and down the country, and he wished it to be 
understood that his views related entirely to the West Riding 
situation, with its own peculiarities, and were not of general 
application. Leeds held a predominating position in this 
matter, not merely from the standpoint of responsibility for 
capital provision, but the actual incidence of expenditure, 
whether it should be borne by ratepayers or by consumers 
generally. The figures of connections in 1914 showed 36,000 
kW for Leeds, as against 25,000 for Bradford, the next biggest, 
and the Leeds dominance was maintained throughout the 
years up to and including 1920 (as near the present as was 
ascertainable), when the Leeds connections were 81,000 and 
Bradford 55,000 kW. He had no definite statistics of the 
Yorkshire Power Co., but he understood the 1920 figure was 
about 29,000 kW. 

Mr. Hunter Gray, for the Power Co., said the figures for 
that authority were: 1914, 30,100, increasing to 62,600 in 1920, 
so that the company came second and Bradford third.—Wit- 
ness accepted the figures, though he expressed surprise to 
learn that Bradford, apparently, as leader of the Conference, 
was proposing to buy out an undertaking bigger than itself. 
The figures given meant that since 1914 there had been ap- 
proximate increases of 125 per cent. for Leeds, 1114 per cent. 
for Bradford, and 110 per cent. for the company, despite the 
retarding influences of wartime. "There certainly had been a 
striking electrical development in the area. For the future 
Leeds was estimating a demand for 79,000 kW in 1931 and 
Bradford one for 62,000 kW. Ав measured by energy sent out 
Leeds, as amended by the engineer, anticipated in 1931 a 
supply of 190 million kWh, and Bradford 140 million. He 
was sorry he had no corresponding estimates of the Power Co. 
The witness emphasised the fact that Leeds alone was doing 
practically as well as anybody on the present conditions as 
measured by cost. During the year ended March, 1990, Leeds 
was able to deliver coal into the generating station at an 
average price of 25s. 8d. per ton, which was cheaper than 
any other station whose figures had been given, and the cost 
of generation was only 0.733d. per unit, the lowest cost 
figures of any given; Bradford's, the next lowest, was 0.8674. 
The coal cost in Leeds had been 0.509d., considerably lower 
than most others, and Bradford's was 0.529d. Those facts, 
witness suggested, lent strong support to the Leeds view that 
16 was going a long way for the general good, and should not 
be called upon to pledge its rates. It had been said in evidence 
that Leeds was in about the same position whether acting alone 
or in the scheme, but as a matter of fact, it was slightly 


worse off financially under the scheme than if it carried on 


alone. 
(To be continued.) 


А Heart-breaking Appeal.—The supply manager who 
received, and has sent us, the following piteous appeal must 
be truly hard-hearted if he turns a blind eve to it. Even if 
he be so callous as to ignore the moral suasion, he must give 
way before the dire threat contained in the third paragraph of 
this extremely cogent letter :— | 
MOST IMPORTANT. 


“*“ Confectioner's Shop," 19, — Street. 
The Manager, March 315%, 1991. 


Electric Works. 

Dear Sin, I Happen to live at the above address, and have 
A place of Business for’ which I tind Rent and Rates are very 
heavy and I open my Shop all day on À Wednesday Every 
Week. There is no Half Holiday in my Business. And last 
night I was Without Light or Fire for A very Long Time, I 
have no Fire for any purpose Except Electric Light. 

How Would you feel if you had been in my place Last 
Night. The pressure has been very poor for Heating purposes 
for А good While and Seeing how things are Even now 
Do you propose to Extend and Try to supply Electric light 
and Heat for the new Houses on The Estate before you have 
Some means of giving A Better Supply to your present Cus- 
tomers. Just Think these matters over please, and I hope you 
will endeavour to let us have A Better Supply of Electricity 
and A Reliable Continuity, before you attempt to Supply a 
New lot of houses. If the Supply is So Feeble Now and Apt 
to Fail entirely What Would happen if you had more Cus- 
tomers to Supply. Please Try to prevent us being in the 
Dark in the Shop in Business Hours and Please Do Not Let 
us Freeze for Want of Electricity. 

I Hope you Can Manage at all times to let us have enough 
Electricity To ‘Boil The Kettle. If not You may expect us 
to Come to Your house to Warm our Selves, See A Light 
and have A Cup of Warm Tea. There are Five of us here, 
and So your Family would be A Little Larger if we all come. 
And So For your Own Comfort Sake Perhaps vou will Try 
Your Best To Comfort us with A good and Constant Supply 
of Electricity and oblige 

Yours Respy., 
Mrs. Iu. 

P.S.—There is plenty of Electritity in the Atmosphere. 
Get it and Send us plenty please and As Soon as vou can Let 
us have it Cheaper Than it is. God will not Charge you 
anything at all for the Supply. 
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NEW PATENTS APPLIED FOR, 


(NOT YET PUBLISHED.) 


Gompiled expressly for this journal by Mussa. SzsrOow-Jowzs, O'Dzit аир 
Srsemgus, Chartered Patent Agents, 885, High Holborn, London, W. C. 1. 


1921. 


13.094. Electric arc welding." C. Hardy. May 9th. 

К 18.117. „ Elatuu-magnetie apparatus. dor recording. sound." A. F. Sykes. 
fay 3th. 

1,173. ** Braking direct-current series motors with recuperation of energy.” 
G. Mesrarth and мх. Anon. des Atelius de Secheron, May Yth. Switzer- 
land, August lath, 1920.) 

13,181. " Flux. for welding or depositing metals electrically." J. R. Booer 
and District Chemical Co., Ltd. May 9th. 


3,182. Generation ор continuous Waves. for wireless telegraphy and tele— 
phonv." A. Blondel and М. ошу. May 9th, 
13,192. Apparatus for production of electrolytic. compounds and their em- 


ployment.” J. T. Niblett, May Wih. 

13.02. Electric. lighting or illumination." A. Bell. Мау 10th. 

13.224. " Means for adjustably fixing and retaining magnetus, Åc., on 
bracket," J. B. Brown. May ШИВ. 

ІЗ. Folk y-guiding device dor electrice tramcars, &с.”” G. A. Lister. 
May 10th. 

L54232. | Electric switches. for motor-vchicles, &.“ G. А. Lister. Мау 
10th. 

13.215. Win lings of alternating current. machinery.” 
Houston Co., Lida and H. W. Зам. Mas 10th. 


11.250. Riectrie locomotives.” E. €. R. Marks (See. Anon. Constructions 
Electriques de Beigiquey May 10th, 

13,200, " High -drequeney multiples signalling system.” 
Co. Ltd. (Western Electric Co., Inc.). May 10th. 

13.270. Apparatus for cancelling electrical signals.“ J.J. V. Connaughton 
and M. J. Каныш. May loth, 

13,279. бо өш! devices lor magneto-electric machines.” 


R. B. North. May loth. 


1. 20. Mayne to-electric machines.“ AL M. Allen and R. B. North. May 
10th. 

1.6. . Thermionie devices.” M. Fitze, Ges. fur. Drahtlose Telegraphie, 
and А. Meissner; May ТО. 

14.21. Еле полар тк radiation or induction.’ W. E. 
Ith. 

Fw C Eh etrieallvspropelled chips.“ К. MacGregor. May llth. 

W335. ** Electrical apparatus for remagnetising magnets” 5. H. Best. 
May IIth. 

13.336. . Sparking plug." 
June 17th, 1520.) 


13.3618. Interlinkiag electric power stations." A. M. Taylor. February 
2 
2nd. 


British Thomson- 


Western Electric 


A. M. Allen and 


Hitch. May 


R. Bosch Akt.-Ges. Mi. Ilth. 


(Germany, 


13.349. '* Electric distribution in alternating-current. systems.“ A. M. 
Taylor. February 7th. 
13.30. „ Electrical distribution in alternatinjg-current systems.” A. M. 


Taylor. February Sth, 

13.6. Кете combined lock and bolh.” E. J. 
Francis, May IIth. 

13.355. Electric resistances." J. J. J. M. Rluiitmauns. Мах tth. 

13,369. '* Spring couplings for electric locomotives, бс,” F. Krupp Akt.-Ges,. 
Mas Lith. (Germany, Мау 28th, 1920. 

13. 1. Thermal relays. Metropolitan-Vickers Electrical Co., Ltd, May 
Vth. (Germany, June Зо, 1920.) 

W320 7! Current-distributors of electric ignition systems.” J. H. Run- 
baken. Mav llth. 

3,398 13,599. [Б оис accumulators. M'. Ө, Garbutt. May Ilth. 

13,409. St Ineandese nt eiectris lamps.“ K. Kambasasbi. May 1rth. 

13,405. © Thermo-couple manometers. K. Kombavashi. May IIth. 

13.425. “Systems for producing eles trical oscillations." British Thomson- 
Houston Con, Ltd. (General Electric Co.). May lith. 

13.426. Electric discharge devices." British Fhomson-Houstun Co., Ltd. 
(General Electric Co). May Dh. 

18. 1271. Regulating e ans for diname-electric machines," 
Thomson-Houscon Co. Led. (General Electrie Со) Mas Lith. 

13. 141. Commutators for electric ignition. systems.“ F. W. Baker. May 
12th. 

143.407. "Desi for recording and checking telephone calls.” C. W. 
Cooke, J E. Copeland, X. Rogers, J. G. Sutherland and. W. €. Sutherland. 
Мах 12th, 

487. Apparatus for protecting electric supply circuits comprising aerial 
lines. Nkt-Ges Brown, Boveri et Gie. May 12th. (Germans, May loth, 
1:520 ) 

13.458. Commutation of a commutating electric machine.” K. Nobuhara. 
Мау Hth. 

LER, © Pransforming an alternating: els tric supply to a supply having а 
larger number of phases "8. А. Sant. May Ith. 

13.408. Method of. distiibuting electrical power," R. W. 
]2th. 

13. 07 . Electric furnaces.” I.. J. Hancock and T. R. Hane К. May Hh. 

18.0130 * Automatic telephony” LL. Turat. Mas rh. (France, May 
12th. T2920) 

13.010 » Attachment for cles trie lamps, Eanp-holders, &e F. W. Salway. 
Mey J2th. 

RRL Ке” NOM Dos, May Buh. 

E457 » Device for explanation oof construction, Ac, of electric 
teres €, B. Brook, May EHith. 

559, » R. ist in. element for electric heoting, A, apparatus," J. К. 
Cattorsen- Seth and €. W. Stopfen. May Wth. 

Ia. „%. варом № А. Foot. Mos. 13th. 

Id % „ Methods for controlling relative phases of alternating current; 
X H ETETEN May lath, 

1.4. 7 М aan systems for electric Fight and power installations," L. J. 
Lepri. Mas Th. 

13.5% БТ nnne switehes. 
иһ 

1. 5. % t Lepping strips of paper, A, өп electric conductors, Sc. €. J. 
Beaver amd BOON Clap mont, Mav lith. 

3004. 7  niserSad rebas" General Railway Signal Co. May Eth. 
U e States, һу rh, 1O) | 

I. H SS Coorg artange ments for danane bee trie 
petam V kers Беа аі бо, d. ED Lth. 


Francis and W. 


British 


Cowin. May 


armas 


A. Resrolle & Co., Id., amd J. Schuil. Mas 


nra hines;"* Metro. 
(United States, May l7th, 


Phat) 

КЕТИ “Process fer obtaining deposits of iron by electrolysis.” сб. 
мн € hime et d Electio М тайну. Mos Iih (Franee, June th, 
лө) 


14.622 e Press for bet ine tn. talle „este tas deposit. сахих detta he 
able from the e chede © Si» A Ie nos bhinne et Eb tro Metallurgtie: Mav 
]. ith brane, June Pb, TRO ) ` 

I Wee мрз Bo Davies, . Stern 1% t ih Co, Eel, and 
BF. Retin. Ма Doth 

11.64 Sparre томау trams wath рег itor cars It Ge 
MS bine ыһа n berber, Wass. et Ce, May Eitb, Switzerland, Mas 
Tran à 

13.5 U Desaee for automate sync ronis ation. of electric clocks, c.“ €. 
Wo Hrs Mos Erh 

1. „ agnetie clutches, Ad.“ J. MW HOL Mav 13rh. 

1% Бет o "hand vulcaniers © H broat А бо, Lid, and W. 
H Werth Mas Lith 

14.608 t Current oottecting shoes H. F. Gaze and J. D. 
Ма ТӨМ. 

13 671. бб Automatic reversing switch, Ас | for dynamo- lectric 


A. H. Darker and J Stone & Co., Ltd. May 13th. 
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PUBLISHED SPECIFICATIONS, 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


1919. 

90,4368. ** Combined electric bell and battery." S. R. Brown. August luth, 
1919. (162,310.) 

21,0. " kletrodes. for electrical accumulators." M. Rreher. November 
Bred, 1917. (132,258) 

26 7 00. Contacts for electrical switches, switch fuses, plug connectors, and 
the like.” II. F. Shanahan, November 20th, 1919. (162,320) 

2 244. Phermionic valves.” II. St. J. De А. Donisthorpe. 
23rd, 1219. 016233.) 

32,76. Magnetus," American Bosch Magneto Corporation. 
20th, 1919. (139,,152.) 

32.507. Mapnetos for multicylinder engines.“ American Bosch Magico 
Corporation. March 27th, 1919. (Addition to 139,152.) (10. 748.) 


Dur bat 


February 


12920. 


1.810. ~ Rotary apparatus for converting electric. currents." British Thons 
pon-Houuston Co., Ltd. (General kEiectric Co). January 20th, TRO. Пед, 

2.029. Mouthpieces for telephone transmitters.” . . Lines. January 
Rod, 1920. (162,356.) 

2348. Electric valves or tubes for usc in wireless telegraphy and trir- 
phony.” A. K. Масгогіе, C. L. Fortescue, G. B. Bryan and H. М, Апо. 
January 23rd. 19720. (162,367.) 

2.501, „ Burglar and like alarms.’ A. V. I. Bond. January 27th, 190. 

2.710. Electro-deposition of metals upon iron and alloys of iron." K. J. 
Fletcher. January 25th, 1920. 162.391.) 

2.822. Electric tiansformer arrangement," F. 
1920. (162,334.) 

3.313. Electro-magnetically-operated 
bustion engines.” X. C. 
(162,412.) 

3.44106. Alternating current (induction: o motors. Aktieselskabet Ju 
Elektro. February 4th, 1920. Addition to 141.671 (162.415. 

4.10.3. Apparatus for use in testings electoie Lamps, fuses, sparking plugs, 
and induction coils.” W'. S. Wolff. February 20th, 120. (162,425) 

54025. " Electrical distribution fuse boards, fuse boves, and the like Al.. 
land Electric Manufacturing Co., Ltd., and H, E. Sutherland. February lh. 
1920. (162,449.) 

3.442. Carbon-brushes {ог dynamo-electric machines" W. M. Jarvis. and 
Morgan Crucible Co., Ltd. February 23rd, БО. (062,461) 

5,616. Mine signalling apparatus.“ T. Н. Hill. February 2oth, 1920 
(162,465.) 

5. 816. Vapour are lamps." Siemens & Halske Akt.-Ges. July 26th, 1031s. 
(130, 06.) | 

5.904. “Fuse boxes, switch gear, and other electrical gear contained in 
boxes ог cases," F. W. Abbgtt. February 27th. 1920. (162,470) 

5,949. "t alternating current electric instruments dor indu атап synchronism 
power factor, phase difference, or the like." Nalder Bros. & thompson, ББК, 
and C. L. Lipman. February 27th, 190. (162,471.) 

6.541. Code-siginalling arrangements ſor party-Hne telephone stems.“ 
Automatic Telephone Manufacturing Co., Ltd. June 30th, 191. (14.09. 

7.0406. Electromagnetic device. for re-magnetising permanent magnets” 
G. X. Fochl. March 20th, 1918. (10.074. 

7.699. "' Electric fuse holders., F. Shergold and A. H. Maxwell. March 
15th. 120. (162.487. 

10,748. ‘Method of preventing injurious earthing currents in electrical 
nets.” Akt.-Ges. Brown, Boveri et Cie. April 7th, 1919. (40,2526) | 

11.804. Machine switching telephone exchange systems. Western. Electric 
Co., Ltd. September 14th, ИМТ. (142. 185.) 

12,839. ‘Incandescent: cathode rectifiers for alternating currents" Nom 
looze Venootschap Philp’ Gloeilampentabri ken. December And. 1D. 
(104, 872.) 

13,216. '' Electric switches." S. E. Hall and W. Hall. May 13th, 190 
(162,546.) 

13. % f. Dynamo-electrie machines" Siemens Bros Dinamo Works, Lt, 
and P. H. II. Jantzen. May 20th, 120. CNddition to 146,624.) (6252321 

14.100. Electrical apparatus for ras signalling." Tver & Co, Lu. 
and EF. Downes. May 21st, 1920. (162.553. 

16.728. Process for electrical рах purification" Merallbink. und Metal 
lurgische Ges, Akt.-Ges. & J. E. Lilienfeld. August ath, 1918. (Hoz 

19.373. '* Jointvovering sections of electri cable conduits" T, Wrage & 
Sons, Ltd., and F. J. Aubrev. July 2nd) 1½0. 12.579.) | 

19.802.“ Ruilding commutators for dvnamoelectric machines’ V Ө 
Apple. January 22nd, 1917. (047,774) 

19. 8% . Бо орт are devices.” 
Lid, October nth, 1915. (147 S17.) 

23,090, Кесе emergency lighting installations " P. Das. August. 3th, 
]t20. (162.587.) 

25,046. „ Receiving apparatus. for electrical oscillation.” Ges. fur Draht- 
lose Velepraphie. September 65b, 1919. 10.70. 

On О Cut-outs for electrical circuits" M. Grob & tu. September Ab. 
1919. (4312890 

V.G l. y Thermal rebavs for tise in ЕЕЕ сисинх,”” 
Vickers Electrical Co. Ltd. October 6th, 1919. (152.621. 

. I. Motor. controllers. granie IE. „ie Co., Lidl. (Cutler Hamme 
Manufacturing Co). October TWh, PRO (062,56) 

31,331. ^* Transmission dnamometers ^ К. Krupp Akt Ges. 
2 th. 1919. (Addition to 147.137.) 54.581) Ju. 
33.684. 4 Spring contacts for electri Гах carriers and tike electric бент 
W. Y. Неле“ Vetesgraph Works Co.. Led., and W. S. Wake fie lel Nine mher 

th. IMO. (162, 0402.) 

435.340. ue Eb oie coupling device." S. E. 

(162, 06.) 


E. Berry. Januar) Mhh, 


valve-tnechanism for internal-com- 
Harrigan and R. A. Lye. February. Sid, IIN. 


British Thomson. Houston. Co. 


Metropolitan: 


Noven her 


Smith. December both, PY 


Railway Construction in Japan.—In the cours» of an 
authoritative survey of the railway construction and exten: 
sions in progress or projected in Japan appearing in the Far 
Fast Commercial Supplement, it is stated that the boring of 
the Tan-na-Y gina tunnel has been commenced, headings hav 
ing been made 4,007 feet long at the eastern end, and 4.315 feet 
at the western. end. For excavating, pneumatic excavators 
are used, with an air-compressor placed at each end of the 
tunnel. For carrying building materials and transporting 
excavated earth, a light railway of 2 ft. 6 in. gauge is to he 
laid, eleetrie locomotives hauling the trains. An electric 
generating station 18 to be built to supply the power at the 
western. entrance of the tunnel. Till the completion of this 
generating station, the compressed air required by the pneu 
matr: excavators is to be supphed by steam engines placed at 
both sides of the tunnel. Further details of the railway eon 
struction work contained in the article may be inspected by 
Cmted Kingdom firms interested on application. to the 
Enquiry Room, Department of Overseas Trade, 35, Old Queen 
Street. Westminster, S. W. I. 
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THE ELECTRICITY SUPPLY BILL. 


In our last issue we printed a rejoinder, from the pen of 
a well-known authority, to our leaderette on this sub- 
ject; it reached our hands too late to admit of comment 
Needless to say, we welcome any 
sincere expression of opinion, no matter whether it sup- 
ports our views or controverts them; what we are all 
seeking is the truth, and the subject under discussion is 
so exceedingly complex that to arrive at the truth is even 
more difficult than usual. A false step now may delay 
the progress of electricity supply for years to come. 

With much of our critic’s arcicle we are in general 
agreement; his fundamental aim is ‘а cheap and 
abundant supply of electricity ’’—with the proviso that 
it really shall bà at least as cheap as the existing under- 
takings can make it. Clearly, however, he holds that 
the proposals now before the Electricity Commissioners 
ofier no real prospect of producing a cheap supply— 
that they will, in fact, involve an increase in the cost 
of energy at the consumer's terminals. That is a ques- 
tion which сап only be decided by detailed study of the 
conditions obtaining in each case, which is one of the 
main objects of the inquiries that are being held by the 
Commissioners. 

But it is of the first importance to make it clear that 
our critic's remarks are almost wholly directed to the 
question of electricity supply in the Metropolitan area, 
whereas our article, with the exception of a single short 
paragraph, applied to the whole of the 13 districts 
delimited provisionally or otherwise by the Commis- 
sioners, and this fact should be borne in mind in 
considering the pros and cons. We have not yet seen 
the report of the financial expert on the scheme for 
the London area," referred to by the author, and 
therefore inust confine our remarks to matter which 
has been made public in this connection. We have in 
the first place Mr. Leslie Gordon, hon. secretary of the 


. Conference of Local Authorities, making the following 


statement to the Executive Committee :— 

Neither from a company point of view nor a local 
authority point of view is it practicable to call into 
existence a Joint Electricity Authority as contemplated 
by the Act of 1919, and as suggested not only by the 
Conference of Local Authorities, but also by the London 
County Council, and further by a powerful group of 
companies supplying electricity within the area in 
question, without the necessary financial powers. ; 
The practical effect of the scheme, with the powers of the 
present Bill, will be to stop the wasteful system of pro- 
ducing an inefficient and costly supply in many parts 
of the area by excessive capital expenditure on existing 
unsuitable generating stations. The capital cost in- 
curred in carrying out the Conference scheme will be 
considerably less than the inevitable capital expenditure 
upon existing stations under the present system to meet 
the growing demand, while the saving in working costs 
of administration will be enormous. The risk of апу 
charge falling upon the rates in any part of the area 
is а very remote contingency." 

Mr. Gordon naturally speaks for the local authorities : 
the engineering scheme put forward by them, however. 
is identical with that supported bv the London com- 
panies, and it is the only scheme which applies to the 
whole of the Metropolitan area. It essentially involves 
the establishment of a Joint Electricity Authority for 
the district, and that Authoritv cannot act without the 
financial powers embodied in the Bill. 
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lt is clear, therefore, that the Bill is, as we stated, 
essential to the reform of London's electricity supply; 
and by reform we by no means refer only to the provision 
of a "cheap and abundant supply," but also to the 
unification and standardisation of systems and voltages, 
and all the other improvements which can only be effected 
by centralising control. To complete that process will 
admittedly be the work of many years; but is that a 
reason why we should delay its commencement? Surely 
the sooner we start, the better. 

Failing the Bill, what is the alternative?— To per- 
petuate the existing chaos, and to make the best of the 
situation by linking-up the present generating stations 
and installing new plant in theni, where possible. But 
how far can that process be carried, and how long will 
it meet the needs of London? From the evidence given 
at the inquiry regarding the Barking station, and other 
data, it is clear that the limit will soon be reached— 
und the steps necessary to meet the future needs of the 
area should not be delayed. Ап examination of the 
reports of London undertakers for the past year shows 
that the demand is increasing very rapidly; that the 
heating and cooking loads are developing at a great 
pace; and that already the difficulty of coping with the 
position is being increasingly felt. In isolated cases 
it 18 true that plant can be installed amply adequate 
for the local requirements; but that does not solve the 
main problem. Moreover, all such plant will have to 
be bought at the same prices as plant for super-stations 
—and more of it will be required. | 

Hence, while we await the publication of the report 
of the financial expert with keen interest, we are not 
convinced that the Joint Electricity Authority, and 
therefore the Bill, is not necessary to the welfare of Lon- 
don’s electricity supply. ne f 

With regard to the two amendments suggested, the 
first would appear to wreck the whole scheme; to the 
second, however, we have no objection to offer, and we 
may remark that the Commissioners, at the Chester and 
North Wales Inquiry (ELEC. Rev., March 4th, 1921, p. 
269) definitely and explicitly declared that if after the 
establishment of a Joint Electricity Authority there was 
a particular undertaker in the district whose under- 
taking could be extended at a cheaper rate, and with a 
greater benefit to the people in the area than the alterna- 
tive course of taking electricity from some distant 
supply, they would not refuse to sanction the extension 
of that station. Hence it is certain that the Commis- 
sioners agree in principle with the amendment sug- 
gested as, indeed, they are bound to do if they carry 
out the main purpose of the Act of 1919, to provide a 
„cheap and abundant supply“ of electricity. 


We conclude in this issue our sum- 
mary of the pamphlet issued by the 
Amalgamated, Engineering Union in 


The Economic 
Position of the 


Engineering reply to the statement published by the 
Industry. Engineering and the National Em- 


ployers’ Federations, dealing with the 
present economic position of the engineering and allied 
industries, 

We are publishing fairly lengthy extracts from the 
reply, feeling that both statements should have a fair 
share of publicity among the very varied classes of 
men on both sides who are our regular weekly readers. 
‘The parts that we have omitted from the reply are mostly 
political and polemical. 

We found some fault with the emplovers for not being 
political enough, and for omitting to lay at the door of 
the Government a very large share of blame for our 
present economic position. Their pamphlet was too re- 
strained in its references to Government finance, and 
almost too severe in its avoidance of anything like 
political invective. 

With the reply under consideration no such fault can 
be found. It is almost entirely political. The com- 
meneing paragraphs are rich in the current phraseology 
of the politician, sneering a little at the artist“ 


* 


1 


engaged by the employers to treate an atmosphere of 
artificial gloom. They speak of poison gas and fresh 
air—hyperbole and analogy of the mists and moun- 
tain tops” type, and quite worthless in considering 
fagts. One may remark that if the employers engaged 
an artist, the unions employed a poet. 

But to come to the subject matter, the first real instal- 
ment of reply gives a table comparing engineering 
exports in 1913 and 1920, and showing a very large in- 
crease approaching one hundred per cent. in values in 
the latter year. The pamphlet omits to point out that the 
increase is only apparent, owing to the enormously en- 
hanced prices, the actual quantity of goods being lower. 

With regard to one of the main causes, certainly the 
most important, of the present position, viz., the 
foreign exchanges, the clear and scientific handling of 
the subject by the employers is treated with contempt. 
The pamphlet says The treatise may be'disregarded. 
It is an impudent attempt to create a bogey by mystifi- 
cation." This is no reply, but a deplorable exhibition 
oi carelessness or ignorance with regard to the matter. 

The statement that our exchange in the United States 
being adverse ought, according to the employers, to have 
produced an opposite result, and to have caused our 
engineering productions to flow into the United States 
and elsewhere, is, we fear, a measure of the extent to 
which the trade unions have grasped the position. lt 
does not seein to have occurred to them that the States 
do not import machinery at all (except in very special 
unimportant cases), but produce all they require and 
much more, tlie balance being exported. 

The pamphlet blames the employers chiefly for sup- 
porting a Government which is seeking to impose import 
duties and to exclude German goods. Now, whatever 
шау be one's views upon Free Trade, it is hardly fair to 
blame engineering employers for the present policy. The 
Labour Party, by constantly splitting the opposition 
vote, at three-cornered by-elections, has probably done 
much more than all the engineers put together to keep 
the present Government in power. But this is a devia- 
tion into politics pure and simple. 

" There are further arguments maintaining the import- 
ance of a home market supported by high wages, and 
speaking of a conspiracy to reduce wages, but no attempt 
is made to show how a reduction of wages is to be 
avoided. The one obvious remedy which might have 
been tried, viz., an abandonment of Ca’ Canny ” and 
an increase of output, is not referred to. 

An attempt is made to show that the position of the 
engineering trade is not bad, and a short list of divi- 
dend-paying concerns is put forward in proof of pros- 
perity. This, of course, will mislead no one, as the facts 
are notorious. The reclaiming of Excess Profits Duty 
is also mentioned, but as this comes to an end before the 
close of the year, it obviously cannot be relied upon to 
maintain wages for long. 

Without following the authors in their excursions into 
foreign policy, we venture to ask whether they will now 
apply themselves to the economic situation, and put for- 
ward some definite practicable plan for avoiding the 
imminent losses with which wage-earners, investors, and 
employers alike are threatened. 


e T 
Tue fact that the Organising Com- 


The mittee of the Lower Severn Elec- 
Lower Severn tricity District has decided that it is 
Deadlock. not justified in taking further action 


at present towards the formation of 4 
Joint Electricity Authority opens an interesting ques- 
tion. As this Committee was the only body that was 
proposing any scheme, it is obvious that nothing further 
can be looked for in the way of a voluntary proposal. 
Under Section 5, Clause 2 of the Act of 1919, where 
it appears to the Electricity Commissioners that the 
existing organisation of the supply of electricity in 4 
district provisionally delimited can be improved, the 
Commissioners are required to hold a local inquiry, and 


under Clause 3 it is provided that if no scheme submitted 


is approved by the Commissioners, the latter may them- 


rt 


foolishness. 
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selves formulate a scheme. Now that the contingency 
anticipated by this last clause has arrived, it will be 
interesting to see whether the Commissioners propose 
to put forward a scheme, or whether the matter will 
drop. In this case the initiative came from the district 
itself, since, as will be remembered, there was a pro- 
posal locally to form a Joint Electricity Authority 
within a few weeks of the passing of the Act. Hence 
the holding of an inquiry did not imply that the Com- 
missioners had decided that the existing organisation 
stood in need of improvement. However, it is obvious 
that. under the Act, the next move lies with the Elec- 
tricity Commissioners. They have no power to impose 
a scheme of their own upon the district, and we suspect 
that they will pursue a policy оѓ ** masterly inactivity "' 
in that quarter. 


THe meeting at the Institution of 


The I. E. E. Electrical Engineers last week was 
at Home. worthy of the occasion—the first to be 


held in the Institution's own building 
for four years; there was a crowded attendance, and 
the subject of the lecture was of exceptional interest. 
Mr. Alfred Johnsen explained the nature of the pheno- 
menon that he, jointly with Mr. Knud Rahbek, dis- 
covered in 1917, and the numerous applications which 
had already been found for it, in the most lucid manner, 
und the interesting experiments were entirely successful. 
We congratulate the Institution upon securing this 
remarkable demonstration, through the instrumentality 
of Mr. Ll. B. Atkinson, aided by Mr. Frank Gill, as well 
as the Danish inventors who gave it. Our '' Correspond- 
ence " columns to-day show “that the phenomenon had 
been observed in this country as long ago as 1880; but, 
as Mr. Campbell-Swinton points out, it was discovered 
and utilised by Mr. Elisha Gray, of Chicago, and in 
an article by the late Sir W. H. Preece, published jn 
Tun TELEGRAPHIC JouRNAL of September Ist, 1877, it is 
recorded that Gray's invention was made in 1873. We 
quote the passagre in our Notes" columns. However, 
full credit is undoubtedly due to Messrs. Johnsen and 
Rahbek for, first, rediscovering the phenomenon; 
secondly, perceiving its importance; and thirdly, turn- 
ing it to practical use so thoroughly and so quickly. 


We cannot imagine that the British 
Government will permit the Postmaster- 
General's proposals relating to the in- 
crease in charges for overseas circulation of printed 
matter to be put into force. With a desire to be polite, 
we might allude to the proposition as short-sighted or 
mistaken, but if we express our real feelings without 
restraint, we must describe the plan to put difficulties 
in the way of the foreign distribution of British 
trade and technical journals, catalogues, price lists 
and technical books, as piece of crass stupidity 
on the part of somebody, and as one of the biggest 
blunders committed by the Post Office. What is 
more important for the well-being of the millions 
of industrial and commercial workers and their 
families, than the fullest possible circulation of printed 
matter prepared in the interest of the foreign trade 
or the United Kingdom? We have been often warned 
trom Government and other circles that British propa- 
ganda abroad is weak and inefficient in comparison 
with that of rival peoples, and now, when the trade of 
the nation needs every ounce of help and energy that 
can be contributed to that end, so that the British 
Foreign Trade Flag may be kept flving high everywhere, 
a most unbusinesslike, short-sighted—nay, absolutely 
stupid policy is introduced by a Government Depart- 
ment which has no concern with the fact that its penny- 
wisdom is in effect certain to be a hundred-pound- 
Not only will the Post Office lose in revenue 
bv making the prices of trade literature appear to be 
prohibitive to the reader abroad, but he will conipel 
firms who dispatch publicity literature thence in pursuit 
of trade, to cut. down their schemes, with a correspond- 
ing decrease in resultant business, greater unemploy- 


Penny: Wise. 


FEE 


ment at home, and less profit to be taxed. We add our 
voice to the general protest of the industrial community 
against a proposal which ought on no account to be 
allowed to go any farther. The bread and butter or the 
community ape at stake. We may make a present of 
millions sterling to the miners, but we will charge the 
uttermost farthing to everybody who is во unwise as to 
try to secure export trade! "Tut! Tut !! 


On May 27th, Mr. E. J. Graves, of 
Sheffield, gave a lecture at the Institu- 
tion of Mechanical Engineers on the 
world's currency system. It was announced by the pre- 
sident that the lecture would be reported in the Pro- 
ceedings of the Institution, and we heartily recommend 
our readers to look out for it. 

The lecturer dealt with the subject exhaustively, and 
showed how currency systems had grown up and super- 
seded barter, and how, after trials of other standards, 
we had, to our great advantage, finally selected gold 
of a standard purity as our standard of currency. 

It might be expected that such a subject as currency 
and the exchanges might be dry and difficult to follow, 
but Mr. Graves delighted his audience with a most 
interesting and eloquent discourse. He ended with a 
moving appreciation of the currency and exchange sys- 
tems which we have now in existence, and prophesied 
nothing but evil for any attempt to tamper with them. 

While he was thus praising what exists it was im- 
possible to exclude the thought that there is another 
side to the picture. He did not say that at the present 
time our gold standard is practically non-existent. and 
that the foreign exchanges have absolutely broken down, 
thereby making international trade almost impossible, 
and reducing whole nations to beggary. 

We are inclined to think that something has got to 
be tampered with soon, if a world catastrophe is to be 
avoided. The very fact that the value of our currency 
is gradually rising makes it more and more difficult to 
sell our goods abroad. 

If we may be permitted one more criticism, it is that 
enough stress was not laid on inflation of credit as dis- 
tinguished from inflation of currency. The two things 
are not exactly the same. But the need for public 
economy was insisted upon most strongly. 


Currency. 


APPARENTLY the final word has yet to 
A Second Dutch be uttered in connection with the ques- 
Electricity tion of Government intervention in the 
Commission. electricity supply industry in Holland, 
for it is announced that à new Govern- 
ment Electricity Supply Commission is to be appointed 
to give effect to a resolution adopted recently by the 
Second Chamber of the States General—the so-called 
Van-Berestevn-Marchant motion. It was the passing of 
this resolution which induced the Government to with- 
draw the Bill creating a semi-public authority to con- 
trol the generation and transmission of energy through- 
owt the country. In Dutch industrial circles the com- 
position of the new Commission is looked forward to 
with interest, and the hope is expressed that the Govern- 
ment, in making the nominations, will not repeat the 
mistake whieh was made in connection with the former 
Commission, which was constituted in April. 1919. Al- 
though very largely interested in the supply of electri- 
citv, the industr rial consumers were not even represented 
on the first Commission; they had no opportunity of 
expressing their opinions on the proposals made by the 
Minister of Public Works, and their advice was not 
officially sought. Not only so. but even the views of the 
Council of Industry were not heard on the scheme. If 
these vast interests had been invited to co-operate in 
reaching a satisfactory solution of the problem, it is 
considered that the defunct Bill would not have experi- 
enced the check to which it was subjected through the 
resolution adopted by the Seeond Chamber, and if the 
new Commission is to be successful in its work. it is 
submitted that the assistance of the industrial and other 
large consumers will have to be obtained. 


D 
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—— U————————————————— ÀÀ''/J[[aÁÁ———— MÀ Te HÀ алы саа к а 
THE UNITED ALKALI CO.“ s POWER STATION. 


AT the recent general meeting of the shareholders of the 
United Alkali Co., Ltd., at Liverpool [whose activities 
cover a wide field, and which owns works at Glasgow, 
Newcastle-on-Tyne, Widnes, St. Helens, Fleetwood, Bristol, 


A New Mersey-side Station at Widnes. 


That is the dark side, but it must not be assumed that 
the outlook is all gloomy. The company is optimistic witi 
regard to its prospects and, notwithstanding the present 
discouraging depression, looks to the future with confidence. 


London, in Spain, and America] Mr. Max Muspratt, chair- 


man of the company, recalled the difficulties through which 
the company had passed, mentioning that during the last 
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and to complete the 
valuable, but costly, 
plant would have 
р! aced it in a 
opelessly inferior 
position, as compared 
with its competitors. 
The gradual develop- 
ment and transfer- 
ence from the old to 
the newer processes 
which bad been 
hoped for have not 
been possible, and as 
a result of alterations 
in processes, certain 
works have had to be 
permanently closed, 
while large parts of 
the Hardshaw Brook, 
McKechnie, and Heb- 
burn undertakings 
will not be restarted. 
Other works, which 
are at the moment 


Fig. 3.—TRBANSVERSE SECTION OF STATION, 


idle, are being kept in commission for the present in case 


of an early recovery. 


_PROTECTING CHAMBERS 
BOOM 


Fig, 1.—PLAN OF STATION AND CIRCULATING-WATER ARRANGEMENTS. 


g 


Fig. 4.—-Вестіом THROUGH BoILER HOUSE. 


The overtaking of deferred repairs and the introduction of 
new processes are practically complete and, in particular, 
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the electrolytic plant is in perfect order, as is also the new 
electricity generating station at Widnes. For a century 
the Leblanc process served the heavy chemical industry 
of the world, and sentimental regret is felt at the 
necessary changes; nevertheless, the training that process 
gave is no small asset. The most important improvement 
in the company’s position during the year was the discovery 
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Fia. 5.—CoAL TIPPLER AND ELEVATOR. 


of brine at Widnes, not of standard quality, but happily well 
suited for the process the company has installed. Property 
has been acquired, and borings made, with the result that 
since the beginning of 1921 theelectrolytic 
plant bas been worked practically entirely 
on brine obtained locally. By the middle 
of last year the disorganisation due to 
the war had been overcome, and the 
efficiency and the work done are showing 
gratifying improvement. Dr. G. С. 
Ulayton, however, is not yet completely 
satisfied with the resulte obtained, and for 
that reason the works are being equipped 
with many additional improvements. 

One of these is the up-to-date power 
station, fig. 2, which has been erected on 
the bank of the river Mereey, between tbe 
West Bank Dock and the L. & N.-W. 
Railway Co.’s bridge which spans the 
river from Widnes to Runcorn, in 
order to supply the company's numerous 
works in and around Widnes with elec- 
tricity. Although somewhat restricted, 
the site chosen is a convenient one from 
the point of view of fuel and ample 
condensing water supplies, and for the 
disposal of ashes. The station, which 
is unique inasmuch as under normal con- 
ditions it operates at a load factor 
of over 90 per cent., at present 
contains only two 5,000-kW turbo- 


generator sets and eight boilers, but it is interest- 
ing because the existing buildings contain founda- 
tions, &c., complete and ready to accommodate addi- 
tional plant of a larger capacity than that mentioned 
above, and it would, therefore, be possible for it to augment 
the existing supply of the district without any serious 
delay, а fact that shonld be borne in mind now that the 


Ета. 6.—MoTOR-DRIVEN ASH EXHAUSTER. 


Electricity Commissioners have practically settled the 
destiny of the Mersey and West Lancashire Electricity 
District. The station could not, of course, supply Widnes 
itself on account of the rights of the Mersey Power Co., 
Ltd., but there should be no difficulty in laying cables 
to furnish a bulk supply to the Joint Authority when 
constituted, to the Mersey Power Co., or to other authorised. 
undertakers in the surrounding districts. 

The general lay-out of the station is clearly shown by the 
plan and sectional elevations, figs. 1, 3 and 4; the station 
buildings include offices, staff and workmen’s mess and 
dressing rooms, stores, and a fitting shop; an electric lift, 
controlled by push-buttons, and supplied by Messrs. Smith, 
Major & Stevens, Ltd., serves the various floors, while a 
90-ton electric crane spans the turbine room and, as will be 
seen from fig. 8, a railway line is laid from end to end of 
the turbine house. | 

Rock was found near the surface on one side of the 
Btation, but on the other it was necessary to pile, and the 
16-in. diameter reinforced-concrete piles were cast in sitnu in 
the following manner : — 
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А steel tube was placed on top of a loose cast-iron point, 
and driven into the ground until the required final set was 
obtained. Reinforcement was then placed inside the tube 
where necessary, and the tube was next filled with concrete 
to a height of several feet (depending on the length of the 
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value of coal burnt = 8,840 B.th.u.; fixed carbon = 
35°25 per cent.; volatile matter = 27°15 per cent.; ash 
content = 30°18 per cent. ; and moisture content = 7:42 
per cent.: and the best result obtained under normal con- 
ditions of operation, but at an output of only about 3,000 


Fig, 8.—TuRBO-GENERATOR Room. 


pile) above the level at which it was desired to finish the 
head of the pile. The tube was then slowly pulled out of 
the ground, leaving the loose cast-iron point at the base of 
the pile, and as the tube was withdrawn the concrete sank 
and expanded, thus filling up the hole 
formed by the tube. Some of the 
piles, reintorced with 1-in. bar down the 
centre, are 11 ft., and others nearly 
30 ft. long, their average length being 
20 ft., and the approximate total length 
of piling 15,000 ft. ; 741 piles were 
driven under the station, or an average 
of 35 per week. The superstructure, 
fig. 2, consists of reinforced - concrete 
columns and beams, and large mass 
concrete piers, the framework being 
filled in with brick panels. 

The storage and bandling of coal is 
provided for by means of railway sidines. 
The contents of each wagon is dis- 
charged by an automatic tippler, fig. 5, 
into a hopper feeding an automatic bucket 
elevator, the latter in turn feeding a 
conveyor which distributes the coal to 
overhead reinforced concrete bunkers ex- 
tending the full length of the boiler 
house along its centre. Tbe bunkers 
have a total capacity of 900 tons of 
fuel, and are covered by the conveyor 
floor and housing. Аз will be seen fr. m 
fig. 7, travelling stokers convey the coal 
from the bunkers to the farnace hop- 
pers, and in &o doing measure the amount 
of fuel consumed. Incidentally, it may be mentioned that 
a laboratory is being fitted up, and one boiler set off for the 
purpose of testing the fuel used. A recent fuel analysis, 
.., January, 1921, gave the following figures :—Calorific 


kW, was 2:5» Ib. of coal per kWh generated, the fuel con- 
sisting chiefly of Lancashire rough slack. | 

The boiler house is set at right angles to the turbine 
room, the firing floor being 14 ft. above the basement level, 


Fic. 9. —TURRBO-GENERATOR AND CONDENSER AUXILIARIES. 


and it will ultimately contain 12 boilers which will involve 
the duplication of the existing coal-handling plant. At 
present, the building houses eight Babcock & Wilcox 
water-tube boilers, arranged foür on each side ; each boiler 
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has a heating surface of 6,591 sq. ft., and is capable of 
evaporating 25,000 lb. of water per hour at 220 lb. per 
sq. in. pressure. An integral superheater having a heating 
surface of 1,590 sq. ft. adds 200° F. superheat to the steam, 
and two Underfeed ** E" type stokers, with a grate area of 
187 sq. ft., are fitted to each boiler, as is also a 200-pipe 
Green economiser. 

An unusual feature of the boiler house is the provision of 
a warm-air duct extending the full length of the building, 
which is constructed entirely of reinforced concrete, and 
throngh which the air for combustion is forced into the 
boiler furnaces by means of three (eventually there will be 
four) sets of fans after it has been drawn through the 
windings of the main generators in the engine room. Each 
35-in. Sirocco fan is driven by means of a 45-h.p. B.T.H. 
motor, running at 410 r.p.m., and is capable of supplying 
44,000 cb. ft. of air per minute at a pressure of 2°75 in. 
water gauge, or a sufficiency for three boilers burning 
12,000 Ib. of coal per hour, with а calorific value of 
10,500 B. th. u. 

Each of the four sets (two to each stack) of 68-h. p. induced- 
draught fans runs at 360 r. p. m., and is capable of dealing 
with the products of combustion from three boilers, or a 
capacity of 94, 000 cu. ft. of gas per minute, at a suction of 
2 in. water gauge, which is estimated to give a draught of 
0°35 in. over the furnace grates, and can be regulated to у; in. 
by means of dampers. The waste gases, after passing through 
the economisers are discharged up two brick chimneys, each 
125 ft. high, and having a diameter at the top of 10 ft. 
Three Weir steam-turbine pumps, each capable of delivering 
7,500 gallons of water рев hour, or sufficient for three 
boilers, deal with the feed-water, which is heated (as 
explained later) and stored in tanks, out of which it is 
pumped through a second heater, which derives ite steam 
supply from the feed-pump exhaust.. The make-up water 
from the town supply is treated in a softening plant placed 
outside the boiler house. | 

For dealing with the furnace ash and the soot from the 
economisers, Babcock & Wilcox suction equipment is 
installed in duplicate, each being capable of dealing with 
110 tons. Each boiler is fitted with two (one per furnace) 
concrete ash hoppers, which discharge their contents into a 
motor-driven crusher that runs on rails from end to end of 
the basement. The crushed ash is next drawn through 
pipes (each of the exhausters, fig. 6,is driven by a 74-b.h.p. 
motor, and maintains a vacuum of from 8 to 6 in. of 
mercury) into two receivers, shown in fig. 2, and subjected 
to a spray of cooling water before being emptied into 
railway wagons. By the use of concrete ash receivers, it is 
hoped to avoid corrosion troubles which metal receivers 
are Bubject to, owing to the presence of moisture and 
sulphur in the ash. 

In the turbine room, two interior views of which are 
shown in figs. 8 and 9, the generators are placed on a floor 
16 ft. above the basement level, and, as previously 
mentioned, railway trucks can be run right into the basement 
under the travelling crane. It has been built to ultimately 
accommodate four generating sete, but the plant at present 
installed consists of two of the British Thomson- Houston 
Co.’s 11-stage turbo-alternators, running at a speed of 
3,000 r.p.m. Each of the three-phase, 50-cycle generators 
has an output of 5,000 kW at 0°8 power factor, the 
generated pressure being 6,600 volts, and the speed of the 
machines is controlled from the control room by the aid of 
servo motors. The alteraators are totally enclosed and 
ventilated by fans fitted to the rotore. The cooling air 
to each is filtered through an “Invincible” wet-air filter 
made by Messrs. Wm. Grice & Sons, Ltd., in which 
the air is brought into contact with a large area of static 
water, on to which the impurities in the air are deposited. 
At the same time the temperature of the air is reduced to 
within a few degrees of the prevailing reading of the wet- 
bulb thermometer. | 

The turbine steam consumption guarantees when 
operating with a steam pressure of 200 Ib. per sq. in. super- 
heated 200 F., and at a vacuum of 28°5 in. are: 11:8 lb. 
per kWh at 1] load, 11:75 lb. at full load, 12°15 lb. at 
3 load, and 12:85 10. at } load. The machines exhaust 
into Worthington-Simpson three-flow surface condensers, 
each having a cooling surface of 7,500 sq. ft. Hydraulic 


vacuum and motor-driven extraction and lift pumpe are 
provided, while the water from the troughs is drained into 
a tank and conveyed to the feed tanks. The condensate 
pumps discharge into & Lee recorder which, in turn, 
delivers the water to a B.T.H. heater that is fed with 
steam “bled” from the turbines at a pressure of 10 lb. 
absolute. The heated water is then collected in the boiler 
feed tanks, as before mentioned. All the condenser and air 
filler auxiliaries are placed in the basement, as shown in 
fig. 9, and are readily accessible. | 

The station is in the fortunate position of having available 
an ample supply of condensing water from the River. Mersey, 
to deal with which a pump house has been built on a site 
200 ft. from the water intake, and 330 ft. from the turbine 
room, fig. 1. The position of the intake was chosen, во as 
to ensure an ample supply of water at any state of the river, 
and at the lowest tide yet experienced the river level 
remained 18 in. above the intakes. Any difficulties due to 


silting have been obviated by providing that the rate of flow 
of water at the intakes shall not exceed the rate of one foot 
per second, at which velocity there is very little, if any, 
tendency to pick up sand from the river bed. In the 
settling chambers the velocity had to be slightly increased 


Fic. 10. —CIRCULATING-WATER PUMP HOUSE. 


во ав to prevent the size and consequently the expense of the 
conduits becoming too great, but the actual rate of flow was 
kept under 8 ft. per second, so as to ensure that any sand 
that was carried in suspension would be deposited in 
the settling chambers, which can be easily flushed, 
rather than in the remainder of the pipe line and 
the condensers wherein the velocity reaches a figure of 
from 6 to 7°5 feet per second. The two intakes, which 
are protected by a heavy timber boom, each have an area of 
26 sq. ft., and are fitted with vertical 6-in. mesh screens; 
two reinforced concrete 3-ft. diameter culverts terminate in 
penstocks at the pump house, where the water passes through 
|-in. mesh 30-ft. deep stationary screens, which so far have 
proved very effective. After being lifted, the water is 
delivered to the condensers through two 21-in. cast-iron 
pipes which function by means of siphonic action. 
On leaving the condensers, the water is returned to 
the river through two 21-in. cast-iron pipes about 
150 ft. long, the ends of which are sealed in wells 
sunk below the low-water level of the river. A tank, with 
a capacity of 18,000 gallons of water, is provided for the 
purpose of flushing the delivery culverts ; one culvert is 
flashed back each day at low tide, and by timing the opera- 
tion it is possible to keep a check on the rate of silting up. 

Four screens and pump chambers have been constructed, 
but only two pumps are at present installed, fig. 10 ; they 
are Rees-Roturbo vertical-spindle centrifugal machines, 
and are placed 84 ft. down the well Each pump is. 
capable of lifting 5,800 gallons of water per minute. and is 
driven by а vertical-shaft, 440-V, 130-b,h.p., three-phase 
motor, running at 580 r.p.m., supplied by the B.T.H. Co. 
Two bus-bars and duplicate switchgear are provided, so that 
the machines can be changed over at will, and the pipe 
connections are во arranged that either pump can supply 
either condenser. 

(То be concluded.) 
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REPORT ON THE FUTURE OF BRITISH 
INDUSTRIES FAIRS. 


Last July a Committee was appointed by the Board of Trade 
to consider the best policy to be adopted in future as regards 
British Industries Fairs, particularly in respect of the centres 
at which they should be held, the trades which should be in- 
cluded, and the classes of exhibitors who should be allowed to 
participate. Ihe Committee, which was presided over by Sir 
Frank Warner, has submitted its report to the President, but 
we understand that no decision has yet been taken on its re- 
commendations. The conclusions and recommendations are as 
follows :— 

We are of opinion that, other things being equal, the ideal 
arrangement would be for the Fair to be concentrated in one 
centre, and that centre London. We recognise, however, that 
this expression of opinion may require some qualification in 
particular cases, and we have given very careful consideration 
to the question whether the Glasgow and Birmingham Fairs 
should be continued as part of the British Industries Fair. It 
appears to us that, in deciding whether either or both of these 
Fairs should be continued on this basis, the criterion should be 
whether or not they receive the support of the trades con- 
cerned to a degree which would justify their being regarded 
as national Fairs. 

We are of opinion that upon the evidence subinitted to us we 
are not justined in recommending the continuance of the 
Glasgow Fair as part of the British Industries Fair. The 
Glasgow Fair has hitherto failed to secure adequate support in 
the principal industries which it comprises, namely, textiles, 
boots and shoes and chemicals, and Glasgow is not well 
situated as a centre for these groups of trades. We therefore 
recommend that the trades which have hitherto been included 
in the schedule of the Glasgow Fair should be transferred to 
London or to Birmingham, whichever may be most appro- 
priate as regards each particular trade. 

Birmingham occupies a more favourable position than Glas- 
gow, since it Is the geographical centre for many of the trades 
included in its schedule, and it has received à measure ot sup- 
port which would fairly justify its being considered as a 
national fair. We therefore recommend that it should be con- 
tünued, unless and until it should cease to receive such support. 
There are also certain practical considerations which point in 
the same direction. There is considerable scope for expansion 
at Birmingham, while there would clearly for some time to 
come be great difficulty in providing the necessary accommoda- 
tion in London in addition to that required for the expansion 
of the London Fair on its present lines. The overseas buyer 
can also visit Birmingham from London at little trouble and 
expense within the day, and having regard to the bulk and 
heavy character of many of the Birmingham exhibits there are 
obvious advantages in exhibiting thein at a local centre. 

We are not in favour of any new Fairs being initiated in 
provincial centres as part of the British Industries Fair. 

With regard to the question of the trades to be admitted to 
the British Industries Fair, we are of opinion that the Fair 
should be open to all branches of British industry desiring to 
participate. Even in cases where the actual exhibition of the 
products is impracticable, e.g., heavy machinery, engineering 
work, &c., the manufacturer may wish to avail himself of the 
opportunity afforded by the Fair of bringing his products. to 
the notice of overseas Visitors, by means of plans, photographs, 
models, catalogues, &c., and it does not appear proper that in 
a Fair of this character, organised under Government auspices, 
any section of British industry should be excluded. The ques- 
tion of the allocation of trades as between the different centres 
at Which the l'air is held is one that we feel can be left to the 
discretion of the Department to determine in consultation 
with the respective Fair Conmnittees. 

The Fair should continue to be held, as hitherto, at such a 
tine as will enable buyers from overseas to visit it cn route to 
Leipzig and Lyons. 

We do not consider that, at any rate for the present, suffi- 
cient support would be fortheoming to justify the holding of a 
second Fait in the vear. 

The Fair should. continue in the main to be restricted, as 
hitherto, to bona-fde manufacturers, and to wholesale. firms 
taking the whole output of a factory or holding the sole selling 
rights of patented or proprietary articles manufactured in the 
British Ерке. 

The reasons which have been submitted. in the course of our 
Inquiry, in justification of this policy appear to us heavily to 
outweigh those urged on the other side. In the first place, we 
think that special weight should be given in this matter to the 
Views of the manufacturing firms, for whose sake the Fair was 
originally. established, and who have supported it from the 
bezinning. The immense majority of these firms are opposed 
-to the admission of the factor. We believe, too, that the over- 
seas buver doing business on a large scale prefers dealing with 
the manufacturer direct. and the success of ‘the Fair in attract- 
ing the overseas buyer is probably due in no small measure to 
the facilities whieh it affords һип in this respect. It is fur- 
ther ап advantage to hun to know that the product ot anv 
particular. nmoanutacturer is Shown in the Fair on one stand 
only, and at one price, and that the manufacturer's price. The 
general adimission of the factor would also make it more dif- 
cult to ensure that only goods of British origin were included 


in the Fair. There is also the question of space, which ig in- 
adequate to meet existing requirements. 

We therefore recommend that as а general rule the Fair 
should continue as hitherto to be open only to manufacturers 
and to wholesale firms taking the whole output of a factory or 
holding the sole selling rights of patented or proprietary 
articles manufactured in the British Empire. 

We consider that this principle should be relaxed as regards 


textiles, in view of the special conditions existing in that trade, 


and possibly in the case of other groups of products, if similar 
conditions can be shown to exist, but we would recommend 
that exhibits coming under such categories should be shown, if 
possible. in separate buildings. 

A further question to which our attention has been drawn, 
and which we would venture to emphasise here, is the import- 
ance of systematic propaganda. We are aware that the De- 
partment of Overseas Trade is fully alive to this aspect of the 
question, and that an overseas publicity campaign is conducted 
on an extensive scale in connection with the British Industries 
Fairs. We consider, however, that the logical development of 
this policy should involve its extension to all trade fairs and 
exhibitions held in this country which might afford oppor- 
tunities for the promotion of export trade, and particularly of 
course to any which it might be decided to run concurrently 
with the British Industries Fairs. 


LEGAL. 


SENTENCE ON CHARGE OF FRAUD. 
At the Surrey Sessions, held at Kingston recently, two young 
men from Manchester, who were engaged in business at 
Surbiton Road, Kingston, named G. E. II. Wynne (22), mer- 
chant, and Albert E. Wynne (20), packer, were charged with 
obtaining credit by means of fraud from the Notable Electric 
Co., Ltd., of Merton, the Electrical Supplies Co., of London. 
and others; also for conspiring with G. W. Lester (26), en- 
gineer, of the same address, to obtain credit from the Notable 
Electric Co. by means of fraud. Local reports of the hearing, 
published in the Surrey Comet for May Ist, show that 46 
firms were victimised. The matter was gone into in great 
detail, as there were many transactions. А verdict of guilty 


Was returned against George Wynne and one of not guilty 


against Albert Wynne. The chairman said the prisoner G. 
Wynne had been guilty of a series of deliberate frauds, and 
would be sentenced to 13 months’ hard labour on each count, 
the sentences to run concurrently. Jester failed to surrender 
to his bail at the last Sessions, and his absence was also 
reported on this occasion. A warrant for his arrest had been 
issued, but it had not been possible to execute it. The bail 
of himself and of his surety was accordingly estreated. 
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CORRESPONDENCE. 


Letters received by us after 5 P. u. N TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cativns at the earliest possible moment, No letter can be published 
unless we have the writer's name and address in our possession, 


Charging for Idle Current. 


In response to the request, contained in Mr. E. W. Dorey's 
letter of May rd, I give below an example of my method 
of finding the average power factor, and making a charge for 
idle current based on it, and on the total units used; the 
latter bringing in the length of time the low power factor 
was 1n operation. 

I made a slip in my letter of Мау Sth in saying ' the run- 
ning charge only should be altered.” As will be seen from 
the example the units are increased in the proportion .5/power 
factor, so that not the running charge but the amount ol 
units on that charge is altered, | | 

Example.—-X Saunpere meter (one element reversed) in series 
With a meter of SOD0/5 amperes, gives the following integration 
over а certain period :-— 

800-A meter, 27,980 units. 

5-A meter, 108`1 x 800% = 17,296, 

Wi — W., Ул 17 296 
wit w, 27,80 

ф = 47 . cos ф = 682. 

27.980 x 'N[ 682 = 32.821, 
or an addition of 4,541 units to the running-charge portion of 
the account. 

Mr. Dorey’s method for integrating the kVAh of the 
reactive and capacity components along with their respective 
kVA demands is interesting, but ! would not care to make 
out a consumer's account. from them, especially if the con- 
sumer were fed through several meters when summation dials 
for all these would become necessary. 


tan ф= y3 = 1°07, 


J. D. Watson. 
Aberdeen. 
May 30th, 102]. 
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The Cost of Living in Burma. 


T have pleasure in forwarding herewith particulars of the 
cost of living in Burma, together with a table showing the 
estimated average cost under eight different headings. 

The cost of living in a boarding house and in a hotel has 
been included, and it is necessary to consider these costs 
because free quarters are not always provided, and houses 
are scarce. 

The figures given in the table are below the average for 
Rangoon and above the average for Burma generally; of 
course only averages can be given, as the actual cost of living 
depends so much on the taste of the individual, but these 
figures may serve as a guide to engineers who may be con- 
sidering an appointment in this country. 

Before accepting any appointment in Burma, I would 
strongly emphasise the importance of finding out the con- 
ditions of living and the social status of the appointment as, 
unlike conditions at home, there are few, if any, similar 
electrical appointments in the whole country. 

Most companies provide free quarters or a free house partly 
furnished, and allow one or two other extras, but particulars 
should also be obtained regarding provident fund, salary, or 
passage money during leave periods, &c. 

By taking all these points into consideration, engineers who 
may be thinking of coming to the Silken East ” should be 


available for a.c. brush-gear on a machine of the type con- 
sidered will usually be quite restricted, and the designer prob- 
ably was forced to rely on brushes for which satisfactory 
operation at abnormally high current densities was claimed. 
Your correspondent, unfortunately, forgot to state how many 
brushes per ring were employed; he should also have told 
us the cross-sectional area of a brush. 

I would recommend him, however, to satisfy himself that 
there are sufficient brushes, allowing a current density of 
about 100 amperes per sq. in. of cross-sectional area. He 
should also see that they are properly spaced around the 
rings. 

The explanation of the action going on, I hope, will be 
gathered from the subsequent remarks. 


It has been generally recognised for many years that current 
passing from a brush to a ring in motion will tend to eat,” 
or burn, away the brush surface, but not affect the ring to 
any extent; while in passing from the ring to the brush, the 
former would burn, but not the latter. То form an idea of 
the action, let us assume the case of a single brush on a ring. 
The current would then be from the ring to the brush in one 
part of the ring, representing one pole arc, and would be in 
the opposite direction in the part representing the next pole 
arc. Therefore, within a given segment, or part, the current 
is always in a given direction with respect to the brush and 


YovNG BACHELOR. 


(a) (b) 
Item. haring f 
“furnished | Sharing rented 
Pi осо, with two others. 

1. House rent з aes as Nil. 15 

2. Кооа - see $us эз 120 120 

3. Sodas, wines, &o. ... н sis 15 15 

4. Tobacco, Papers, ke. e 10 10 

5. Lighting ... A рва «as Nil. 10 

6. Guests "S dee bey aie 20 20 

7. Amusements is ET Sis 10 10 

8. Olub bills ... ans ses T 25 25 

9, Clothes eee eee 000 eae 60 60 

10. Laundry ... ids ix E 10 10 
11. Furniture, &.. T" m Nil. 20 
12. Car and chauffeur з bus Nil. Nil. 
13. Gary or motor cycle ... eae 30 30 
14. Insurance ... Sus aes wae Nil. Nil. 
15. Servants ... Р "T eke 50 60 
Total in rupees  ... - ET 850 465 


m — — 


Totals in sterling at present rate 


of exchange. Опе rupee = 18. 36d... 22 15 84 


able to work out from the. accompanying table what their 
expenses are likely to be. 

In the table I have not included savings (a very neces- 
sary item), and would point out that unless the salary offered 
is such that from 20 per cent. to 25 per cent. can be saved, 
the glamour of the East will soon wear off. 

With regard to salary, I would recommend that :— 

1. No young bachelor should accept à commencing salary 
of less than Rs. 500 per mensem, with free furnished quarters, 
&c., or Rs. 650 per mensem, without free quarters. 

2. No married man should accept a commencing salary of 
less than Rs. 1.000 per mensem, with a free (partly) furnished 
house, &c., or Rs. 1,275 per mensem, without free house. 

3. The agreement should provide for annual increases of 
Rs. 50 per mensem, with liberal leave allowances. 

Before accepting a salary of less than Rs. 1,000 per mensem 
а young bachelor, hoping to get married, would do well to 
consult the accompanying table, from which he will under- 
stand why some companies when advertising appointments 
state “ Single man preferred.“ 


M. I. E. E., A. M. I. Mech. E., M. Amer. I. E. E., 


M. I. E. (India). 
Rangoon. | 


May 9nd, 1921. 


[By furnishing this valuable and detailed information our 
correspondent has laid many of our readers under а very real 
obligation, and on their behalf we offer him our best thanks. 
— Eps. Etec. Rev.) 


Wear of Rotary-Converter Slp Rings. 


In your issue of the 20th inst., a correspondent, '' Koocaf.“ 
reports a bad case of uneven wearing of the collector rings 
of his 500-kW, 40-cycle, 800-r.p.m., 940-volt, d.c. rotaries. His 
surmise regarding the transference of metal between the 
rings and the brushes, while not strictly true, is certainly a 
shot in the right direction. I shall refer to what is, in my 
opinion, the real cause later; first, I would hazard the guess 
that the trouble is greatly accentuated by а too high current 
density in the a.c. brushes. The amperes per ring, at about 
100 per cent. power factor, will approach 1,000; the space 


Youna MARRIED COUPLE, 


(с) (4) (e) (Qn (9) (h) 
Free house 
"house." | Hotel. |. partly 4% "house. house." | Hotel 
" Nil. 250 
5 300 940 940 450 E75 
20 25 20 20 23 28 
10 10 12 12 12 12 
Nil. Nil Nil. 25 Nil. Nil. 
25 30 40 40 50 60 
10 10 15 15 15 15 
25 25 30 30 30 30 
60 60 185 185 185 185 
10 10 25 25 25 25 
Nil Nil. 30 60 Nil. Nil. 
Nil. Nil 110 110 110 110 
30 30 Nil. Nil. Nil. Nil 
Nil. Nil 40 40 40 40 
30 35 | 140 175 40 45 
470 535 887 1227 980 1,125 


£30 5 53 1830 11 111831 16 71 | £57 14 118 |£79 17 7% £063 16 03 £73 4 10} 


| 


ring. It follows that, in one segment, the ring would tend 
to burn away, while in the next segment it would not, with 
the result that there would be as many low spots as there 
are pairs of poles. Large-section (therefore heavy) brushes 
would aggravate the trouble, as owing to their high inertia 
they would not readily follow the slight irregularities first 
set up, and consequently burning would occur, with rapidly 
increasing deterioration of the rings. Your correspondent 
should, therefore, endeavour so to space the brushes that each 
segment (i.e., the one-sixth part of the circumference of а 
ring) has at least one brush on it. Owing to mechanical diffi- 
culties, this will, no doubt, be impossible, but the idea should 
be followed as far as possible. For instance, if half the peri- 
phery is covered with brushes, care should be taken to have 
as many brushes on segments corresponding to north, as on 
those corresponding to south polar arcs. 

If it appears hopeless to readjust the present brush gear 
successfully. Koocaf " might fit copper-leaf brushes; by 
working these at 200-250 amperes each, four would be re- 
quired per ring, two on a north polar arc, and two on a south. 
The lubrication of the rings would be the same as at present. 
These brushes, being very flexible, can easily follow slight 
variations out of true; they have a low contact drop, and 
probably the rings will operate at a lower temperature. 

Undoubtedly, the copper-leaf causes more dust around the 
rings. and so more attention 1s necessary to keep them clean: 
this is their only bad feature, and I know of rotaries fitted 
as above operating for years with only an occasional true 


up. 9 
W. G. Stuart. 
Trethomas. 


May Brd, 1921. 


Fire Prevention and the Insurance Companies. 


Your issue of April 15th contained a communicated article 
under the heading '' Fire Prevention and the Insurance Com- 
panies," together with an editorial comment thereon, the 
theme in both instances being an attack on the attitude of 
the fire offices committee towards the question of premium 
rebates to be granted in the case of '' protected risks.“ 

It is difficult to believe that the writer of the communicated 
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article has much experience of insurance business from the 
actuarial point of view, when he makes the statement that 
the interests of an insurance company and the interests of 
the public are in direct conflict. The interests of an insurance 
company are, first and foremost, to reduce the fire loss ratio, 
and any sound-principled company prefers to turn its atten- 
tion to improving the risks under its policies, rather than 
merely to increasing its annual premium total, regardless of 
the nature of the risks insured. Are not the public interests 
equally directed towards improving risks and thereby pre- 
venting fires? Although he may be fully insured, the property 
owner has little comfort as he watches his factory or his 
warehouse burn down, when he thinks of the interruption 
which will be caused to his turnover and the loss of business 
connections Which must inevitably ensue. 

Under these circumstances the introduction of automatic 
apparatus for the detection and extinction of fire has received 
the closest attention from insurance companies, resulting 
in the granting of a rebate from the insurance premium in 
accordance with the nature of the automatic device installed, 
and in this connection your comments are certainly open to 
criticism When it comes to comparing electric alarm devices 
with automatic sprinklers. 

The writer can speak with more authority than most in- 
surance men on the technical aspect of such devices, having 
served for a year and a half as a fireman in a large city, and 
having had actual experience of fires in а large variety of risks. 
lle well knows the value of an early alarm of fire being 
given, and he also knows what it is to reach the scene of 
the outbreak and find the fire already extinguished in its 
infancy by the action of the sprinklers. With regard to water 
damage, it is well known that a fireman entering a burning 
room Which is full of smoke does inevitably cause unnecessary 
water damage with his fire stream in his endeavours to locate 
the exact position of the fire, whereas a sprinkler, being 
operated by heat alone, and not by smoke, confines its water 
shower to the vicinity of the actual outbreak, aud goods stored 
a few vards distant are untouched by water. 

Good as they are, electric alarm devices only make a start 
in the matter of fire detection, and it js not to be wondered 
at that insurance companies place on a higher level the ap- 
paratus which not only detects but also extinguishes the out- 
break. Incidentally, it may not be generally known that in 
America and Australia sprinkler installations have electrical 
connections to the fire brigade stations, by means of which an 
alarm is rung in to the brigade simultaneously with the 
opening of the first sprinkler by the heat of a fire. 

The Royal Commission will, of course, have every oppor- 
tunity to probe the whole question of fire prevention to its 
depths, and it will be indeed surprising if the result of these 
investigations shows the Fire Oitices Committee to be as 
blind as your contributor would have us believe to the per- 
tinent factors in this all-important and national problem. 


Е. W. Hubbard. 
London. 
May 27th, 1921 . 


The Johnsen:Rahbek Electrostatic Loud-speaking Telephone 
and Relay. | 


While listening to the brilliant lecture on this subject yester- 
day at the Institution of Electrical. Engineers, and while 
Witnessing the very remarkable and beautiful. demonstration 
with the authors’ talking violin, I experienced sume dim 
feeling that 1 had, in the distant past, read of similar appara- 
tus working on the same principle. I remembered Edison's 
loud-speaking telephone with its rotating cylinder of moistened 
chalk, but 1 also recollected that in that instrument the pas- 
sage of the electric current had the effect of reducing the 
friction between the cylinder and the metallic slider rubbing 
thereon owing to electrolytic decomposition, 

This morning, from the perusal of a collection of technical 
Press cuttings nearly forty years old, I have confirmed my 
vague impression that Messrs. Johnsen and Rahbek's method, 
in Which electrostatic attraction is employed. to increase. the 
friction between sliding surfaces, one of which is of metal and 
the other of imperfectly conducting material, is pot entirely 
new, as 1 find that iu the late seventies a speaking telephone 
receiver based on this principle was Invented, patented, and 
constructed by Mr. Elisha Gray, the well-known electrician 
of Chicago. T have a complete printed account of this in- 
strument, taken, I faney, from a dong-extinet journal of those 
days called © Desin and Work." and find that the instrument 
is also mentioned in a lecture on telephony given by my old 
friend Mr. Conrad Cooke before the Roval Society of Arts 
on Мах 28rd, 1879. For his badly conducting substance Mr. 
Elisha Gray used animal tissue, such as bacon rind. pork 
skin, kid-glove skin. and even the living human hand. A 
portion of one of these was lizhitly pressed against a rotating 
disk of polished metal, and produced. sounds and speech from 
а resonating. box owing to the amount of the friction varying 
with the electrical potential applied. through a step-up trans- 
former from a microphone, the effect being due, according to 
Mr. Grav’s own explanation, to electrostatic attraction and 
repulsion between the sliding surfaces. 

Verily " there is nothing new under the sun’: but this 
revival in an improved and inoditied. form of what would 
seen to be an old. idea appears likely to have several useful 
present-day applications, while Messrs, Johnsen and. Ralibeks 


experimental demonstration of the surprisingly considerable 
amounts of force that can in this way be controlled was 
certainly most convineing. 
London. 
May 27th, 1921. 


[In a letter to The Times of Monday last, Mr. Rollo Apple- 
yard points out that in a paper оп Contact with Dielec- 
tries read before the Physical Society of London in 195, 
the phenomenon was described, under the name of. " retep- 
tive force.“ The value of the force was measured bv a 
balance at voltages from 0 to 750 volts. Particulars of these 
and other tests were published in the Phil. Mag. in 1594, 156, 
1597, and 1905. 

Prof. W. F. Barrett, in a letter to The Times of May 315, 
went still further back—to January 19th, 1880—on which 
date he read a paper before the Royal Dublin Society in which 
he showed that the Edison chalk-cylinder telephone really 
depended upon the principle which Mr. Appleyard discovered 
25 years later—namely, the " stiction " induced when a 
current passed from a metal spring to a rotating cylinder of 
chalk or other material. Prof. Barrett described further ex- 
periments (showing that an e.m.f. was generated between the 
metal and the chalk cylinder) in a paper read before the 
Physical Society of London on March l4th, 1500, which was 
reported in THE TELEGRAPHIC JOURNAL (now ELECTRICAL Re- 
VIEW) of April 1st, 1550, p. 126. A paragraph from this journal 
of 1877 bearing on Mr. Swinton's letter appears in our 
'" Notes " columns.—Eps. Erec. Rev.] 


A. А. Campbell Swinton. 


Coal Shortage and Oil Fuel. 


In almost every engineering and daily paper that is read 
to-day one continually reads of the conversion of some works’ 
boilers from coal to oil burning. because we have placed all 
our eggs in one basket, and continue to do so. 

When are we going to give the internal-combustion engine 
a real start in life and get some good work and experience trom 
the Diesel engine? 

[ quite agree that the changes which are taking place to-day 
аге emergency changes to keep works running, but on the 
other hand, we have had several stations running on Diesel 
engines for ten years or more, and many are quite satisfactory; 
surely we should now be in a position to place some reliance 
in them. I am afraid that people who have not had Diesel 
experience are allowing thein to fall into the same category 
as the gas engine has had-to be content with for many years 
—simply because of neglect or misunderstanding. 

My experience has been that the design, material, and 
workmanship of gas and Diesel engines are such that, given 
normal care and attention, you have quite a happy time with 
them; I have spent many happy years with both types. 

In your notes for May l3th the following appears in con- 
nection with one installation: Apart from the advantage 
that oil fuel is available, while coal supplies are likely to be 
short for some time, it is claimed that the conversion will 
result in considerable economies, because :— 

1. Consumption is 50 per cent. less than coal. 

2. One man can do work requiring six men in the case 
of coal fuel. 

3. Storage is simpler and handling easier. | 

4. Supplies can be obtained without fear of interruption. 

The above four iteins which have taken seven weeks of 
strike to bring forward, are well worth considering and com- 
paring individually with what might have been the case had 
20 or 30 per cent. of the plant in our medium and small 
stations been Diesel engines or gas engines, working on 3 
new type of producer where coke can be used efficiently and 
the tar burnt off at the furnace top. 

Take case (1); this seems to point to the fact that we are 
at last going to be compelled to realise and acknowledge that 
the days of 3.5 lb. of coal per kWh must be looked on as 
a wastage of our fuel resources. 

If we go a little deeper into the matter, we find that most 
Diesel engine makers guarantee to produce. one. kWh for 
0.5 lb. erude oil. Now take to-day's figures. One works 
gives 70 tons of oil to do the work of 100 tons of coal, and 
the respective prices аге £490 and £300. So that oil is at 
£7 per ton and coal at £3 per ton, while one recent contract 
in your columns for May 13th showed that the contract bad 
been closed at the average price of 43s. 4d. per ton for all 
grades of coal. 

In your issue of May 27th, Glasgow Corporation quote the 
coal consumption of their older stations (that is, those which 
are running to-day with the new Dalmarnock station) to be 
3.42 Ib. per kWh generated, so that for stations up to 2.000 to 
5.000 KW capacity. we can safely double this figure and say 
T Ib. per KWh generated. 

If we take the case of coal at £3 per ton and at 3.42 lb. 
per kWh generated, we get a fuel cost of 1.097d. per kWh. 

Now take oil at £7 per ton and at 0.5 Ib. per kWh generated, 
we get 0.3754. per kWh, or just about one-third. the cost. 

If we base the price of oil on the coal figure we find we 
ean for the same fuel cost afford. to рау a tremendous. price 
for oil. Take the price as above of 43s. 4d. per ton of coal; at 
the very low figure of 3 Ib. per kWh. this gives a fuel cost 
of 069d., and with oil at 0.5 Ib. per kWh. we could. for the 
same fuel cost per KWh pay. £12.9. per ton of oil. This oil 
in pre-war days was purchased at £2 per ton when coal was 
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]4s.; the fuel costs then were as follows: Coal 0.225d. and 
oil 0.1054. per kWh. 

There is every reason to believe that these figures will soon 
return to a pre-war balance. For several years I have plotted 
the curves for oil prices, and it is known that well over 80 per 
cent. of the increase is due to freightage charges. 

Now, if we take the smaller stations at 7 lb. of coal per 
kWh generated, and coal at £3 per ton and oil at £7, we 
get a fuel cost of: Соа1= 2.2474. and oil at O.d7od., which 
shows what could be saved by the smaller stations in addition 
to labour saving and a conservation of our coal; many of our 
smaller stations would be free froin coal strikes, and so leave 
a bigger margin of good coal for the larger stations where 
i& can be burnt and one kWh produced, as at Dalmarnock, 
for 1.71 lb., which, after all, is not much to be proud of. 

If our medium and smaller stations had installed, say, 30 
per cent. of their plant of Diesel or gas engines, they would 
to-day be carrying on, and giving most of their consumers 
an adequate supply. 

Case (2). One man can attend to several Diesel engines, 
and so continue the great labour saving that can be shown 
when we are forced by circumstances to accept something 
different to the beaten track. 

Case (3) follows in each case, and is very noticeable com- 
pared with the large floor space occupied by our coal storages. 

Case (4) is no less glaring than 1, 2, or 3, and after the 
many strikes that have occurred of late years, should be well 
marked. 

I consider that many of our to-day extensions to the medium 
and smaller stations should be in the field of gas and Diesel 
engines. The electrical industry would then reap a great 
benefit by putting a cheap supply within the reach of every 
householder and manufacturer. Where any gas 1s available 
it should certainly be used at its maximum efficiency, and 
then the case of Diesel engines should be very carefully con- 
асле for any extensions to гип in parallel with the existing 
plant. 

There are many stations in this country where Diesels are 
installed, and I feel sure that the experience of the engineers 
of these plants would be very useful. 


S. Н. Fowles, A.M.I.E.E., A.M.I.Mech.E. 
Jarrow-on-Tyne. 
May 30th, 1921. 


The Grading of Mains Engineers. 


I have read with some amusement the letter of “Р. б.” 
deriding mains engineers; it is just the same old story over 
again, each man thinks he has the worst job, but “ P. S." 
will certainly not improve his by trving to belittle others. 
Personally, I am always glad to see the next man get a sub- 
stantial increase, because if he can get it, then there is some 
hope for me. Each post has its own advantages and other- 
wise. І often envy the “inside” man, because he сап 
walk round the whole of his work in an hour, and when his 
eight-hour shift is finished, he is free. 

Not so the mains man; he must make two or three journeys 


per day to different sets of men, perhaps miles apart, in all 
weathers, and when he reaches home he 1s still at the call 
of the telephone, and often has to turn out at all hours of the 
night. I have gone to bed and got up again three times 
the same night. I have had 25 years of both shift and maine 
work, so I know a little of each. 

Thanks to the E.P.E.A., together with the valued support 
of the REView, things are improving, and it is up to P. S." 
to support the Association, attend the meetings, and ventilate 
his grievance there, and always remember that criticism, 
to be of any value, should be helpful, and not destructive. 


A. B. 
May 2th, 1921. 


C.T.S. in Iron Pipes. 


I should be glad to learn whether any reader has had апу 
failures of small C.T.S. wires or cables when enclosed in an 
ungalvanised iron pipe in any situation underground or other- 
wise, due to the action of rust, and if so, after how many 
years? 

I think the question is of some interest, particularly to 
wiring contractors, as it is often required to place wires in 
pipes underground, say, to a garage, and in this position 
it is well known how rapidly ordinary braided or lead-covered 


V.I.R. wires fail. 
B. W. Gothard. 
Electrical Engineer. 
Aldershot Electricity Works. 
May 20th, 1921. 


Submarine Cable Telegraphy. 


Regarding the article under above heading in the ELECTRICAL 
Review of May 6th, 13th, and 20th, and with special reference 
to footnote + concerning paragraph 18 on page 576 (May 6th), 
тау I point out that my surmise as to constant 4 c.h.p.l. 
having been adopted to cover cable Morse, is mistaken? 

кшн 4 apples to recorder equal time dot-dash code 
only. 

Corresponding constant in Morse work is 5.28 c.h.p.l. 

A simple wav to utilise, for Morse, all formule, graphs, 
tables, and scales included in the above article, is to multiply 
by 0.57392 all final results obtained therefrom whether for 
K or for L. 

New matter relating to Morse code for cable purposes will 
soon be submitted for publication. 


Edward Raymond-Barker. 
London. 
May 27th, 1921. 


A Peculiar Phenomenon, 


We regret that in the interesting letter by Mr. C. R. O. 
Hadfield in our issue of May 27th, an error occurred in 
paragraph 6, line 1, '' the bluish fluorescence is characteristic 
of bad and lithium glasses." This should, of course read: 
Lead and lithium glasses."—Eps. Etec. Rev. 


— 
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BUSINESS NOTES. 


Bankruptcy Proceedings.— GEORGE WILLIAM LESTER, 
electrical engineer, lately carrying on business at 44-6, Surbiton 
Road, Kingston-on-Thames, in the name of Lester & Browne.— 
Under this failure accounts have been lodged at the London Bank- 
ruptcy Court showing liabilities £1,904 (unsecured, £1,824) and 
assets nil.“ According to the observations of Mr. Е. T. Garton, 
Official Receiver, a previous failure is recorded against the debtor 
in May, 1919, when a dividend of 2s. 5d. in the & was paid under a 
deed of assignment on liabilities of about £1,000. He further 
states that, having been previously employed as ап electrical 
engineer, he, with another, entered into partnership, and traded 
as electrical engineers under the style of Herrtage, Lester & Co., at 
4, Queen Street Place, E.C., each finding capital of £25; in or 
about September, 1917, differences arose, and the partnership was 
dissolved ; the debtor then continued to carry on the business 
alone, and assumed all the liabilities; in May, 1919, he called a 
Meeting of his creditors and executed a deed of assignment in 
favour of a trustee, who decided to sell his business as a going 
concern ; the purchaser eventually sold the business to a limited 
company, the debtor being appointed managing director, at a 
salary of about £4 per week; he continued in this capacity until 
about February, 1920, when he resigned. He then, with £25 
borrowed capital, resumed business on his own account at 
44-46, Surbiton Road, Kingston-on-Thames, as a wholesale 
electrical engineer, under the atyle of Lester & Browne; after a 
few months’ trading, owing to lack of capital he transferred his 
business to a limited company, which only took over the aaseta, he 
remaining responsible for the liabilities, the consideration being 
the payment of £70 in cash and the allotment of 2,505 shares as 
fully paid, and was appointed managing director, at a salary of 
#750 per annum. About March, 1920, he opened a branch busi- 
ness at Nottingham, and carried on until about June, 1920, when, 
Owing to its not being successful, he cloeed it. He had since 
October, 1920, been without regular occupation. The debtor 
attributes his present failure to bad trade, extravagance, and losses 


by betting. The deficiency account showed а net loss of £1,333 un 
the trading since October 30th, 1919, in spite of which his house- 
hold, personal, and medical expenditure during the same period 
amounted to £693, and he lost £117 by betting. 

А sitting of the Court was appointed to be held before Mr. 
Registrar Francke for the public examination of the debtor. The 
Official Receiver reported that on February 4th the debtor was 
ordered to file cash and goods accounts, and to attend at the depart- 
ment to give particulars. He had not attempted to comply with 
that order. Criminal proceedings were pending against the debtor, 
and it appeared from a newspaper report that he had failed to sur- 
render to his bail under those proceedings. In the absence of the 
debtor the sitting for his public examination was adjourned sine die, 

J. F. Lyons, electrical engineer, 27, Palmerston Street, and 
Front Street, Consett, Durham.—Receiving order made May 20th, 
on debtor's own petition. First meeting, June 8th ; public exami- 
nation, June 9th: both at Newcastle-on-Tyne. 

P. DowNIE, electrical engineer and factor, 355A, Westborough 
Road, and 88, Ronald Park Avenue, Southend-on-Sea. — First 
meeting, June 7th, at 14, Bedford Row, W. C.; public examination, 
July 6th. at the Shire Hall, Chelmsford. 

З. H. DovaHERTY (Mersey Electric Co.), electrical engineer, 
Liverpool.—First meeting, June 3rd; public examination, 
June 27th ; both at Liverpool. 

R. P. BAKER & F.C. SrUnns (Sheffield Electric Construction Co.), 
electrical engineers, 124, Pond Street, Sheffield.— Receiving order 
made May 27th, on debtors’ own petition. 


Company Liquidations—AMPERE ELECTRICAL ENGIN- 
EERING AND PLATIXG Co., LTD.— Particulars of claims, &., must 
be sent to the liquidator, Mr. T. L. Hammond, North-Eastern Bank 
Chambers, Fowler Street, South Shields, by July lat. 

Sun FuEL Co., Ltp.—A petition for winding up has been pre- 
sented by Mr. P. J. Mitchell, a creditor, and it is to be heaid on 
June 7th, 
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LAcv-HULBERT & Co, Lrp.—Winding-up voluntarily for 


reconstruction. Liquidator, Mr. G. H. Hill, 91. Victoria Street, 


S. W., who is authorised to consent to the registration and to enter 
into an agreement with a new company, to be called Lacy-Hulbert 
and Oo, (1921), Ltd. Meeting of creditors called for June 6th, 


at Boreas Works, Beddington. 


ELECTRO-CHEMICAL DEVELOPMENTS, LTD.— A meeting of 


members is called for July 4th, at Waye, near Ashburton, Devon. 
Liquidator, Mr. E. A. Ashcroft. © 


Dissolution of Partnership.—Warwick & WALKER, 
electrical engineers, 107, Church Road, Birkenhead.—Messrs. N. 
Warwick & A. Walker have dissolved partnership. Debts will be 


attended to by Mr. А. Walker. 


Trade Announcements,—Owing to a recent fire, MESSRS. 
Aus & Co. have temporarily transferred their offioos from Market 
Place to 6, York Chambers, Long Eaton, where all correspondence 


should be addressed. 


THE MIDLAND SUPPLY Co. has removed from Paradise Street 


to larger premises at 53, Summer Row, Birmingham. 


Messrs, MARSHALL& PLUMTREE, Ltd., of 20, High Holborn, W.C. 1, 
announce that their telephone number has been altered to 


„Chancery 7144." 


Messrs. Electrical Utilities, Ltd., have appointed Messrs. F. W. 


PARKES & Co., of 65, Dame Street, Dublin, to represent them in 
the South of Ireland. 


Mr. DOUGALL, electrical engineer, of 22, South End, Croydon, 


announces that he is retiring from business. 


Mr. F. Н. DENNIS, electrical engineer, of Chelmsford, has 


removed his business to the Chelmer Works, 210, High Street. 


Mr. Willism Reine, who was for 20 years with Sykes & Co., 
has commenced business as an electrical engineer with his son, 
trading as WILLIAM RAINE & Co., at 9, Coniscliffe Road, 


Derlington. 


Тнв MACKENZIE HOLLAND, AND WESTINGHOUSE POWER 
Втома, Co., Ltp.—This company has removed to 82, York Road, 


King's Croes, N. 1. 


THE LONDON SHAFTING AND PULLEY Co. has removed to 
Northdown Works, Northdown Street, King's Ого, N. 1. New 


Telephone number: North 196." 


Catalogues and Lists.—Baitish CENTRAL ELEOTBRIO 


Co., Lrp., 6 and 8, Rosebery Avenue, EC. 1.—Monthly List of 
electrical machinery, including steam turbines, alternators, d.c. 
generators, and ac. and d.o. motors. 

THE BRITISH ALUMINIUM Co., LTD., 109, Queen Victoria Street, 
E.C. 4.—Publication, No. 173, dealing with numerous examples of 
the application and working of sheet aluminium. The list is well 
illustrated, and shows reflectors, distilling apparatus, aeroplane 
parte, and other articles. 


Economic ELEcTRIO, Lro., 10, Fitzroy Square, W. 1.—A oompre- ^! 
hensive general catalogue of small electrical appliances and 


apparatus, The list, which is fully illustrated and priced, includes 
small motors and dynamos, telephone instruments, electric bells, 


lamps, dry cells and accumulators, spark coils, X-ray 


tubes, &c. 

MESSRS. PARMITEB, HOPE & SUGDEN, Hulme Electrical Works, 
Manohester.—4A splendidly produced catalogue of Fluvent and 
„Ajax electrical switchgear. Full prices and illustrations are 
given of magnetic blowouts, ironclad three-phase and double-pole 
fuse boxes, coupled boards, crane control panels, inspection troughs 
and sealing boxes, ewitch fuses, unit type switchboards of many 
types, mining type switchgear, and the Rotaloc" fuse system. 

THE GENERAL ELECTRIC Co. Ltp., Magnet House, Kingsway, 


W.C.2.—Booklet No. V 2,532, giving illustrations and prices of & 
wide variety of Freezor fans for а.с. or d.o., wall, ceiling or 


table. Also automatic shutters and regulators for fans. 


THE LAWTON MACHINE TOOL Co., Burgess Street, Sheffield.—An 
illustrated leaflet, giving details and prices of "Lawton ` simplex 


oil burners. 


X-Rays, Lrp., 11, Torrington Place, Gower Street, W. C. 1.—An 
illustrated pamphlet describing the '"Ped.o-Scope, a device for 


use in shoe-fitting. 


LANGHAM ENGINEERING CO., Park Street, Slough, Bucks.—A 
list giving details and illustrations of Langham ` d.c. motors and 


dynamos. Fully priced. 


SIMPLEX CONDUITS, LTD., Garrison Lane, Birmingham.—Leafiet 
No. 881, а pamphlet illuetrating а number of interchangeable 


ligbting fittings for building np into various styles. 


THE CAMBRIDGE AND PAUL INSTRUMENT Co., LTD., 45, Gros- 
venor Place, S. W. 1.—A postcard advertising List No. 191, dealing 


with Cambridge potentiometers, &c. 


Messrs, STUDEBAKER, LTD, 117-123, Great Portland. Street, 
prioed booklet, illustrated in colour, describing the 


W. 1.—4 
"Lalley Light house-lighting plaut and its advantages. 


М квава. E. P. ALLAM X Co., 107-109, Gray's Inn Road, W. C. 1.— 


Monthly Stock List of d.c. motors for sale and hire—June, 1921. 
MESARB. Henry WALLWORK & Co. (1920). LTD., Roger Street, 


Manchester. Two well-produced booklets. illustrated and fully 
detailed dealing respectively with gear generators and worm gear 
devices (including several applications to electrical machinery), 


Also a number of leatlets giving further details and prices. 


Mr. E. W. Dorey, Norwich House, Southampton Street. High 
Holborn, W. C. l.— An illustrated pamphlet dealing with the 


improvement of power factor by means of static condensers. 


Messrs, LkoPARD BROS., 51, Micheldever Road, Lee, 8 E. 2.— 
An illustrated and priced leafiet dealing with a new bonding and 


earthing clip for wiring systems. 


MxssBs, Hicas Bros., Sand Pits, Birmingham.—" Monthly 


Magazine.” June. Prices and particulars of ao. motors and d.o. 
dynamos and motors, hints on power required for machine tools, 
and the usual features are included in this issue. 

THE ELECTRIC HEATING Co., George Street, Croydon.— An 
illustrated and priced pamphlet advertising electric kettles and 
the Elect electrical irons for domestic and tailors’ use, 


Catalogues Wanted.—Messrs. ALDRICH & BUTLAND, 
who have commenced business as electrical and mechanical engi- 
neers at Castle Street, Ruthin, desire to receive catalogues from 
manufacturers, &o, 


Safeguarding our Industries.— The House of Commons, 
on Tuesday, renewed its discussion of tbe financial resolutions 
relating to the Bafeguarding of Industries ВШ. An amendment 
was moved reducing from five to three years the period of the 
import duty of 331 per cent. on certain imported articles, 
but it was lost by 203 to 81 votes. An amendment to 
substitute 10 per cent. for 334 per oent. was defeated by 244 
to 79. A further amendment to omit optical glass, &o.. because the 
industry did not require assistance, was lost by 209 to 70, and one to 
omit arc-lamp carbons from the resolution was rejected by 168 to 
75. Other amendments met similar fates, and ultimately the first 
resolution was put as a whole and carried by 194 to 74. The dis- 
cussion was then turned on to the second resolution, which 
imposes the Customs Duty of 331 per oent. to prevent dumping, 
and an amendment was moved to limit the operation of the resolu- 
tion to one year. 


The Coal Dispute.—Neither side having given way in 
matters of principle affecting the future conduct of the coal- 
mining industry, the dispute continues. 

The bulk of public service undertakings are carrying on with 
surprising vigour after eight weeks of stoppage, and oil fuel is 
gradually being introduced to more and more power stations. 

Further developments in connection with the staff of the L.C.C.'s 
Greenwich station are foreshadowed by the Daily Herald, The 
trouble arose from the dismissal of members of Trade Unions for 
carrying out the instructions of the Transport Workers’ Feder- 
ation with regard to the handling of imported coal. The with- 
drawal of the "embargo," it having proved ineffective, led to a 
request for the re-instatement of the men whose position was not to 
be prejudiced by their action, This has apparently been refused, 
and a meeting of representatives of the Unions involved was to 
be held on Wednesday night, when further action was to be 
discussed. 

The official unemployment figures for the week ended May 30th, 
quoted by the Morning Post, showed a further increase, bringing 
total up to 2,070,100, in addition to those working shorter 

ours. 


Norwegian General Strike.—The Morning Post corres- 
pondent at Christiania reported on May 27th that owing to the 
general strike, Christiania was without tramcars and gas, although 
the electricity supply was being maintained. The railways and 
hospitals were not affected by the strike. 

A later message stated that the principal electric cable in the 
centre of the city had been cut, depriving this district of light. 


Additional G.E.R. Trains,—The Great Eastern Railway 
Co. has for some time past been using liquid fuel for locomotives, 
the apparatus used being what is known as the Holden injector, 
and with recent additions it now has a total of about 50 engines s0 
fitted. These engines can without further alteration consume 
either solid or liquid fuel, as may be necessitated by circumstances. 
This, in conjunction with the use of wood and coke, will enable 
the company to extend its present limited services.— Financial 
Times. 


Electrical Trade in ltaly.—Our attention has been 
called to the fact that the figures in the Italian article, page 651 
(May 20th) are incorrect. The owt. there referred to are to be 
understood as quintals—metric quintals—and not the common 
quintals, which only are equivalent to cwt. The Italian peper 
from which the article was extracted did not specify that the 
quintals in question were metric ones. Hence, from a lapse of 
attention, the mistake of the translator. 


Visit of American Trade Delegates.—The American 
and Canadian Trade Delegation at present touring this country 
visited Preston, on May 26th, and inspected various large works, 
including those of the English Electrio Oo. (Messrs. Dick, Kerr's) 
and the Leyland Motor Co. 


Outing.— The ladies of the Ediswan Ponders End вай 
went for a very successful outing on Saturday, 21st ult. A party of 
nearly 100 left the works in three large charabanos for Ruislip 
Common, where various games, sports, &c., were engaged in unt 
tea-time. After tea the journey was continued to Uxbridge, where 
a dinner was held at the Chequers Hotel, under the chairmanship 
of Mr. J. W. Elliott. After dinner there waa a short concert, 
organised by Mr. A. P. Ambler. A hearty vote of thanks w% 
given to the Ladies' Organising Committee, 


The Cost of Living in Constantinople.—In the [үш 
of the British Chamber of Commerce, р. 164, is given a detai С 
table from official sources showing the cost of living in 5 
nople during the past six months, as compared with July, 1° i 
Since November last there has been a downward tendency, m 1 
cost in April was still 1,230 per cent. above the cost in July, 191*. 
The rate of exchange (piastres) was 568, 
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The Belgian Thomson-Houston & Carels Co.—The 
directors of the Société d’Electricité et de , Mécanique (Pro- 
cédés Thomson-Houston & Carels), reporting on the year 1920, 
state that the period was one of transformation and prepara- 
tion, particularly with regard to the production of electrical 
plant. As was mentioned in the report for 1919, the company 
had just begun the delivery ot electric motors made in their 
own shops, and in July, 1920, the production of these motors 
in bulk reached the figures which had been decided upon 
previously. 'То this branch was subsequently added the con- 
struction of rheostats, and towards the close of the year that 
of large motors and transformers. These productions had 
now become normal, and the construction of large alternators 
and of certain apparatus has recently been commenced. Аз 
to the output of Diesel engines and of steam engines, it had 
been possible during the year to give these departments the 
same importance as they had in pre-war times, and the 
company had resumed the position. which the Usines Carels 
had been able to obtain in foreign markets, where most of the 
production was disposed of; and it is added that 92 per cent. 
of the orders yet to be invoiced in 1921 are for foreign account. 
After recalling the advantages accruing to the company from 
the agreement concluded with the International General Elec- 
tric Co., of Schenectady, the report mentions that one of the 
results of the arrangements made was that the company had 
obtained control over the patents for the manufacture of 
incandescent electric lamps in Belgium, and was now engaged 
in establishing this branch of manufacture. For this purpose 
the company had acquired au interest in the Manufacture 
Belge de Lampes Electriques, which was to be assisted in 
improving and developing its production. While waiting until 
the company's own works at Ghent was able economically 
to undertake the construction of new classes of electrical plant. 
the company's sale organisations were using the plant made 
by associated companies, and were thus securing customers 


for the company's own products. On the other hand, the 


company had already supplied to allied companies some elec- 
trical plant made at Ghent, and several thousands of motors 
were being built for the account of the International General 


: Electric Co., which the latter would subsequently distribute 


throughout the world. The financial results were very satis- 
factory, the net profits having been 2,722,000 fr.. and per- 
mitting of the payment of a dividend at the rate of 8 per cent. 


British Handicapped in Dutch Market.— Critical times 
have been passing in Holland since the attention of electrical 
engineers in the United Kingdom was attracted some time 
after the armistice to the ambitious schemes for the electrifica- 
tion of that country. 

Dutch industries, which at the beginning of last year were 
flourishing, owing to the world's demand for goods, have 
naturally felt the sudden and general decrease in trade. 
Complaints of competition of goods produced with cheaper 
labour in Germany have called a movement into existence in 
Holland, as in several other countries, to legislate against 
dumping. Stocks of raw material have had to be sold at a 
loss, and difficulty has been experienced in disposing of manu- 
factured goods. Banks have discouraged credit operations. 

Probably for these and similar reasons the far-reaching 
plans for supplying electricity to farm, factory, and railway 
throughout Holland have faded somewhat into the background. 
Apparently they have been postponed or are likely only to be 
carried into effect in a less elaborate form. 

The report on Netherlands industries by H.M. Commercial 
Secretary at The Hague, which has recently been issued by 
the Department of Overseas Trade, states that in the opinion 
of some leading Dutch financiers, it is expected that the 
present depression, both in industrial and financial circles, 
сап be tided over without serious failures. This view is con- 
firmed by the present general trend of the money market. 
Bankruptcies, although more numerous than this time last 
year, have not been spectacular either in number or in im- 
portance. 

Readers of the ELECTRICAL. Review will recall that a Bill— 
based on the report brought out by the Advisory Committee 
formed in April, 1919—regarding the supply of electricity in 
the Netherlands was introduced in July, 1920. 

Whether the electrification plans are executed wholly or 
only in part, British electrical manufacturers, particularly of 
cables, should keep in touch with the business, though un- 
fortunately every month's delay is likely to intensify the 
strength of German competition. H.M. Commercial Secre- 
tary takes the view that unless there is a modification in the 
present disparity 1n prices, no British competition in. Holland 
will be possible. 

Rough percentages are given below of tbe share of the 
more important importing countries in the Dutch electrical 
trade for the first eleven months of 1920 :— 

Insulated cable and wires, Germany, 60 per cent. 

Insulated cable and wires, United Kingdom, 30 per cent. 

Electric motors and transformers, Germany, 50 per cent. 

Electric motors and transformers, Switzerland, 173 per cent. 

Electrical instruments, Germany, 70 per cent. 

Internal combustion engines, Germany, 50 per cent. 

Internal combustion engines, Sweden, 20 per cent. 

Boilers, Germany, 60 per cent. | 

Machinery (exclusive of textile machinery), Germany, 70 
per cent. 

Yet the fact cannot be sufficiently emphasised that neutral 


ground like the Dutch market should be treated with great 
consideration if British industries are to prove themselves 
willing to compete abroad, and not remain conservatively en- 
gaged in production for overseas Dominions and Colonies only. 

How German trade is helped by the depressed value of the 
mark is well known, and H.M. Commercial Secretary reports 
the ingenious manner in which German exports to Holland 
are stimulated by the artificial maintenance of this condition 
of affairs. It appears that whenever signs of an improvement 
in the exchange are evident, an influx of marks is arranged. 
With the florins thereby obtained, dollars are purchased. 
This results in a two-fold benefit to Germany, viz., the con- 
tinued depression in the mark exchange in the Netherlands 
and а supply of dollars for the purchase of raw material. 
Where all quotations for export to the Netherlands are in 
florins, the depression of the mark abroad is of no interest 
to the exporter, as its purchasing value will always remain 
much higher in Germany than abroad. 

Hepeated evidence has been obtained that purchasers in 
the Netherlands are interested in British goods, and this 
interest, he says, should not be damped at the outset by the 
impossibility of comparing prices when these prices differ, 
not by small percentages, but by nearly one-half, as was the 
case in а certain contract for the supply of locomotives for 
the Dutch East Indies. The soundness of the Commercial 
Secretary's advice is unquestionable, but it is difficult to see 
how in present circumstances it can be acted upon. 


Forthcoming Exhlbltions.— The fcllowing exhibitions 
are being organised :— 

LoNpoN.—July 4th to 15th, London Fair and Market; Sep- 
tember "th to 28th, Shipping, Engineering and Machinery 
Exhibition ; September and October, Textile Industries Exhibi- 
tion; October l4th to 22nd, Commercial Motor Exhibition; 
November 4th to 12th, Passenger Motor Exhibition; November 
17th to 25th, Public Works, Roads and Transport Exhibition; 
1923, British Empire Exhibition. 

CARDIFF.—1922, Welsh National Exhibition. | 

Dersy.—June 28th to July 3rd, Royal Agricultural Show. 

FoLKEsTONE.—June 20th to 20th, Health Exhibition. 

GLasGow.—November 1st to 19th, Shipbuilding, Engineering 
and Electrical Exhibition. 

LEkbDs.— July 21st, Yorkshire Agricultural Show. 

CANADA (Toronto).—August 27th to September 10th, Cana- 
dian National Exhibition. 
ous needy September llth to 17th, International 

alr. 

CzECHO-SLOVAKIA.—(Pressburg), August 6th to 15th, Czecho- 
Slovak Industrial Fair; (Reichenberg), August 13th to Alst. 
International Fair. 

FRANCE.—(Bordeaux), June 15th to 30th, International 
Samples Exhibition. 

HorLAND.—(Utrecht), September 6th to 16th, International 
Industrial Fair. 

LATVIA.— (Riga), August Ist to 28th, International Agricul- 
tural and Industrial Exhibition. 

NORWAY. — (Christiania), September 4th to IIth. Norwegian 
Industries Fair. 

SpAIN.— (Barcelona), September Ist to 10th, International 
Samples Fair. 

SWEDEN. — (Gothenburg). July 4th to 10th. Fair. 

ARGENTINA. — (Buenos Ayres), 1922, International Exhibition. 

Brazit.—(Rio de Janeiro), 1922, International Centenary 
Exhibition. 

JAVA.—(Bandoeng), September 9th to October 19th, Nether- 
lands East Indies Fair. 

MEx1ICO.—September, Commercial and Industrial Fair. 


Work aud Wages.—The dominant note in the June 
issue of The Electron: the Electrical Workers’ Journal is 
disappointment at the failure of the Triple Alliance to 
bring about a general strike, and dissatisfaction with the 
policy of trade union leaders in general. A full account is 
given of the negotiations with the N.F.E.A. with regard to 
wages, and it is stated that at the meeting with the employers 
both sides agreed to recommend a reduction of 10 per cent. 
in two instalments of 5 per cent. on May 9th and July 9th 
respectively. in accordance with the wages agreement." 
The representatives of the E.T.U. informed the N. F. E. A. 
that nothing further could be done till the members had 
voted on the recommendation, the earliest date for the result 
to be known being May 7th. Without waiting for the an- 
nouncement of the voting, however. on May 4th notices 
were issued by the N.F.E.A. putting in force the first reduc- 
tion, and in accordance with the instructions of the Executive 
Council of the E.T.U., members affected at once ceased work. 
On May 9th the result of the ballot was announced to be 
against the reduction, and strike orders were issued. Since 
then, as our readers are aware, the strike has been called 
off. 

Reviewing the articles on "The Labour Situation," by 
Mr. T. W. Cole, which appeared in our pages recently. The 
Electron congratulates the author on having ''studied the 
subject and attained a grasp of the elementary facts of the 
Labour movements," but is surprised at his omission of 
“ Sovietism "—unless, indeed, he includes it under his 
fourth category of Anarchism.” The reviewer has little fault 
to find with Mr. Cole's treatment of the subject. being especi- 
ally impressed with his clear understanding of the various 
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forms of Socialism; but he makes it clear that his own policy 
is The good old rule. the simple plan—that they shall take 
who have the power, and they shall keep who can,“ when he 
says: Under the present system, the stockholders are the 
legal owners of the undertakings, while the workers, though 
In actual possession, have no rights beyond their claim to 
wages. But that system is doomed." As surely as feu- 
dalism followed barbarism, and industrialism displaced feu- 
dalism—as surely as plutocracy superseded aristocracy—so 
surely will workers' control come, and be followed by workers' 
ownership of the means of production and distribution.“ 


New French Compaules.— There has been constituted 
as a company at Paris (103, Rue du Cherche-Midi) the Etablis- 
sements Desgouttes et Cie, with a capital of 1,300,000 fr., for 
the prosecution of the electro-mechanical industry. 

Under the style of Lustre-Lumiére has been formed a 
Société Anonyme with a capital of 300,000 fr., for the manu- 
facture and sale of electric lighting apparatus, and more par- 
ticularly the Lustre-Lumiére producta. The offices are at 
90. Rue Malher, Paris. 

For the purchase, sale. and manufacture of Edison accumu- 
lators the Agence Francaise de la Société Continentale de 
l'Accumulateur Edison has been formed at Paris (6, Rue de 
бёле) with а capital of 550,000 fr. 

With a capital of 250,000 fr. has been formed at Paris (94, 
Rue Vavin) a company for the manufacture of electric lamps 
and other small electrical accessories. 

The Entreprise Générael de Travaux Publics et d'Electricité 
has been embodied with a capital of 2,000,000 fr. in 500 fr. 
shares for the carrying out of public and private installations 
im all countries. Its offices are at 2, Rue de la Pépinière, 

aris, 

With a capital of 400.000 fr. in 500 fr. shares. has been 
launched the Triphasé Standard C. G. M., whose objects are 
the construction, purchase, and sale of electric motors and 
their accessories. The offices are at 42, Rue de Dagny, Paris. 


Electric Vehicles in Germany. — Elektrische Kraftbe- 
triebs und Bahnen, quoted by the Technical Review, states 
that in 1906. the North German Automobile-Motor Co., of 
Bremen, manufactured electric wagons of a pattern in ac- 
cordance with a French patent. These did well in practice. 
and some are still in use after 14 vears on the road. During 
and since the war a new type of wagon has been brought 
out capable of taking 4 to 5 tons as freicht load, and also a 
wagon-trailer. The batterv is accommodated on the frame 
and can easilv be exposed by taking off the cover and turning 
down the side piece. The driving switch has been carefullv 
considered and js placed in front of the driver under a hood, 
and is thus verv easilv accessible. "The current consumption 
with 4-ton freicht load and а speed of 13.35 km. ner hour is 
38.5 amp. at 154-volt pressure on the level. 48.6 Wh per 
ton-km., or 112 Wh ner freight ton-km. Taking an average 
for the vear it is calculated that for one km. traversed per 
wa gon there is one kWh charge current including the unavoid- 
able current losses at charging and tending the batterv. A 
smaller and lichter tvne of vehicle has recently been made by 
the Hansa- Lloyd Works. 


Rook Notices.—‘‘ Coal Mines Act, 1911 : General Regn- 
lations as to the Inatallation and Use of Flectricitv. with 
F«nlanatory Memoranda.” (73 op) London: HM. Stat ianerv 
Offloe. Price la net, The first 18 paves reproduce the reculationa, 
the remainder of the nnbhlioation being taken up bv the Mema- 
randum. The latter ia divided into twn narta devoted respectively 
to the consideration of the effects of the Reculationa nyon the naa 
of electricitv both below and above ground. and with annaratu« 
used Above round only. Methods of procedure in notifvine tha 
inspector of a division of the intention to install electrical 
ap^«ratne are given. 

"'Teat'ng of Continnous-Current Machines.“ Bv © F. Smith, 
Pp. к + 102; figs. 20. London: Sir I. Pitman & Sons. Price 
2s. 6d. net. 


A Swedish Telenhone Manufacturing Monopoly — 
Aconrding to tha ғел FHoandeletidning. an important cansalida- 
tion of the telenhone apparatus industry is impending. The newa- 
panar states that it hea long been an nnan question as to how tha 
Allmaenna Telefon Aktieholag L. M. Fricason would proceed with 
regard to ita foreign encagementa which were thought to have 
involved serious la,. owing to the war and tho anhaeqnent criais, 
The n*oapecta for the aub«idiary ondertakings in Ruasia are anch 
that the narent comnanv cannot, inclnde the reanlting obligatior s 
at the valnes at which they have hitherto stood in the balance- 
sheet, while the American snh«eidiary hae recently had to work 
under verv unfavourable c^nditiona, an that losses in this case alan 
will hava to be reckoned with. Tha factories in Sweden are well 
oconnied under the present ntate of trade. and most of the foreien 
subsidiary companies are alan in a favourable situation. It would 
gertainiy ba possible to devote the profits earned by the parent. 
company and the foreion comoaniea an as gradually to write off 
the lossas on tha Russian eneacemente, bnt this wonld imply a 
very tediona nrocedure and bring About for tha shareholders a 
deprival of dividenda for я number of veara. Under those circum- 
atanoea, tha qnestion hae heen discussed within the management яв 
to the advienhility of writing down vere considerably for deprecia- 
tion and of eliminating all the donbtfnl matters at one time. and 
a decision in this reavect. the newspnner asserta, may be expected 
in the near future in oonnection with the presentation of the 
financial results for 1920, 


The shares held by the company in the Swedish-Danish- Russian 
Telephone Co. were entered in the balanoe-sbeet for 1919 at 
6,130,000 kr, those in the Russian L. M. Ericsson Co. at 
2.480,000 kr., and those in the Telephone Construotion Co., of 
Moscow. at 500,000 kr., making a total of 9,110 000 kr. In initiated 
circles, the newspaper remarks, it has been suggested that the con- 
solidation should be carried ott so thoroughly that not only the 
year's profits and all the reserves, but also one half of the share 
capital should be written off. The share capital amounts to 
73 260,000 kr., the reserve funds to 9,820,000 kr., and other funds to 
50,000 kr. If, then, this statement should be confirmed, the total 
amount to be written off would be about 50,000,000 kr. 

Apart from the scheme of financial consolidation, proposals are 
said to be under consideration for increasing the competitive 
capability of Swedish telephone apparatus by the merging cf the 
Н. T. Cedergren General Telephone Co. into the Ericsson Co. Such 
an amalgamation wculd imply thst practically the whole of the 
manufacturing of telephone apparatus would be vested in one com- 
pany, and the fusion would be simplified by the fact that the 
Ericsson company already holds the majority of the shares in the 
other company. 


Belgian Contracts and Forelgn Competitlon.— The 
principal reasons for the lack of success of United Kingdcm firms 
in obtaining the numerous important Belgian contracts which 
have been notified are, states His Majesty's Commercial Seoretary 
to His Majesty's Embassy at Brussels (Mr. R. F. H. Duke, M. B. E.), 
the present adverse rate of exchange and the activity of Belgian 
firms to supply the materials required. The majority of contracts 
which have come to the Commercial Secretary's notice have been 
obtained by Belgian firms, simply because British contractors have 
had to quote prices in a currency which has depreciated by 100 per 
cent. It must be remembered that industry in Belgium has, with 
few excepticns, almost completely recovered sinoe the armistice, 
and also that the present trade depression makes firms willing to 
quote their Jowest rates in the hope of obtaining an order and 
employment for their operatives. 


In this connection the Chronique des Travaux Publies of 


April 24th, published an articlelaccording to which the Belgian 


Railway Department has examined the question of the participation 
of German firms in public tendering, That Department oon- 
siders that no general rule can be laid down on the principle of 
vermitting foreign competition, but that certain restrictions should 
be imposed favouring Belgian industry. Where Belgium is not 
necessarily dependent on foreign supplies it is proposed to give 
preference to tenders quoting unconditional prices in Belgian 
franca. It is a'so proposed to exclude foreign firms from оор: 
tracting for public works of national importance from the poirt of 
view of defence. It is further stated that the Department oot- 
siders that in present circumstances German and other foreign 
firms shall not be excluded in general from Belgian adjudication. 
but that a considerable right of preference ought to be accorded to 
Belgian firms in view of the difficult trade situation in that 
country. 


E. D. A. Activities.— The latest departure of the British 
Electrical Development Association, Hampden House, Kingsway, 
W.C.2. is an effort to educate the ordinary user of electricity; at 
least, that ів what the title suggests, but we think the booklet (E. D. A. 


162 “What the User of Electricity ought to Know”) should also . 


be addressed to the non-user. It is a description of the numerous 
advantages of electricity, the "silent servant," and is designed to 
cause the consumer to realise that lighting is by no means 
the only service rendered by electricity. 'The back cover illus- 
trates methods of treating lamps, shades and connections and is 
really necessary to prevent common abuses. These illustrations 
oe with advantage, be extended to cover other appliances and 
xtures. 


Rathenan's Industrial Trust Scheme. — The Lon lon 
correspondent of the Birmingham Post writes as follows, under 
the title. A Mammoth German Trust" :—" I find myself rightly 
taken to task for not having been more explicit the other day 
when saying, touching a reascent up the sides of the pit in which 
Germany now lies, that Germans were facing the facts of their 
poverty squarely, and were thinking out new forms of industrial 
and social organisation. What I had in mind was Herr Walther 
Rathenaus scheme for the co-ordination of all German industries 
and commerce in one karfel or trust, operating under a charter 
granted by the State. It is an integral part of his plan that there 
shall be a systematic and continuous application of science 
to industry, with the object of getting cheaper and better pro- 
duction all along the line. The idea may be good or bad; there 
must be something in it. for Herr Walther Rathenau is at the 
head of the Allgemeine Electrizitata-Gesellschaft, and before the 
war was one of the greatest of German industrialists. He is no 
theorist. I have not seen the pamphlet in which the plan is set 
forth, and it is not yet obtainable in English. I write from 
recollection of a summary, and have got hold only of the central 
idea. Whether it is an impracticable idea or not is not relevant to 
the point that Germans are doing some very hard thinking. I had 
also in my mind Herr Rathenau's ‘The New Society,’ which faces 
the facta of rost-war German life with a candour which is slmost 
terrible, and yet op»ns out a path of recovery—a very flinty and 
toilsome path indeed, for the author is no idealist. but the sternest 
realist. I make these point« purely to illustrate the aort of work 
German brains are now doing under the stimulus of defeat and 
poverty. They may be down and under now, but they will be & 
formidable people to be in competition with in а decade or two." 
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Applications for British Trade-Marks.—Appended is a 


summary of the recent applications for British trade-marks in 
respect of goods and articles connected with the electrical trades 
and industries :— 

Langham (lettering and design). No.410,982. Class 5. Electro- 
magnetic machinery, motors and dynamos. Francis F. Herbert 
Schroeder, trading as the Langham Engineering Co, 2A, Park 
Street, Slough, Bucks, December 24th, 1920. 

F.R. (lettering and design). No. 412,960. Class 6. Electric 
motors and dynamos. Firth & Russell, Stirling Works, Shafton 
Lene, Holbeck, Leeds. March lat, 1921. 

Newivo d. No. 413,143. Class 13. Incandescent electric lamps. 
Aladdin (Lancashire and Yorkshire), Ltd., 162, Stuart Road, 
Walton, Liverpool. March 7th, 1921. 

Cyoaro. No. 412,815, Class 18. Eleotrio welding apparatus. 
Handstock, Ltd., 2, Harewood Place, Oxford Circus, London, W. C. 
February 23rd, 1921. 

Belleroid. No. 412,420. Class 40. An ebonite compound for 
electric insulating purposes. Barrett & Elers, Ltd., 127-9, Wallis 
Road, Hackney Wick, London, E. February lith, 1921. 


Trade with Greece and Spain : Official Visits to London. 
Mr. E. C. D. Rawlins, Commercial Secretary to Н.М, Legation at 
Athens, has arrived in this country on a short official visit. He 
will be pleased to meet manufacturers and merchants who wish to 
discuss with him questions relating to trade with Greece, and who 
may desire information or advice regarding the appointment of 
agente, marketing and distributing goods, terms of payment, 
Custome daties or general information as to openings existing for 
British goods. Applications to interview Mr. Rawlins should be 
made immediately to the Department of Overseas Trade, 35, Old 
Queen Street, S. W. 1, the Reference Number 3,057 T. G. being 
quoted. 

Captain U. de B. Charles, Commercial Secretary to Н.М. 
Embassy at Madrid, has also arrived hore, and will be pleased to 
meet manufacturers for similar purposes. Interviews with Captain 
Charles may be arranged by communicating with the above Depart- 
ment, quoting the Reference 3,055 T G. 


America and Chinese Iudustry. American machine 
works, electrical, engineering, and shipbuilding companies have 
opened headquarters in Shanghai, and are planning to keep trained 
technical men at the offices, Plans for the Tsinan waterworks 
project are being made, and when completed the firms which have 
been interested will be asked to make tenders. The Chinese are 
reported to be seeking American participation in the development 
of the island of Hainan. The Amoy Tinning Co. and the China 
Canning Co., Amoy, are planning to enlarge their plants with more 
extensive connections abroad. The Japanese cotton-spinning industry 
at Tsingtau is developing very rapidly, with 50,000 spindles in 
operation and 200,000 more in view.— Commerce Reports. 


The E.T.U. and Non-Unionist Wiring.— THE HACKNEY 
CAsE —According to the minutes of the Electricity Committee of 
Hackney Borongh Council, the employés of the electricity depart- 
ment have refused to connect six installations, including the one 
which was the subject of the recent action. А summons has been 
issued against the Council in respect of another of the premises, 
but the hearing has been adjourned pending the result of an 
appeal to the High Court against the decision in the firet. In view 
of the serious aspect of the question, the Committee has applied to 
the Council for definite instructions as to the policy to be adopted. 

The summons above mentioned has now been restored to the list 
for early hearing. 


Dr. Rathenan's New Post.—Dr. Walther Rathenau, of 
the Allgemeine Elektricitüts Gesellschaft. Berlin, has accepted the 
post of Minister of Reconstruction. Our readers will remember 
the prominent place that Dr. Rathenau filled during the war as 
the organiser of raw material supplies on behalf of the German 
Government. The Berlin correspondent of Zhe Times describes 
him as "next to Stinnes, perhaps the best-known industrialist in 
Germany." 


Australian Wiring Rules.—A copy of the Wiring Rules 
of the Fire Underwriters’ Association of Victoria revised to 
January, 1921. which has been received from His Majesty's Senior 
Trade Commissioner in Australia (Mr. S. W. B McGregor), may be 
consulted in the Inquiry Room of the Department of Overseas 
Trade. 35, Old Queen Street, Westminster, S.W.1. These rules, 
which are those of the Institution of Electrical Ergineers adapted 
to meet Australian conditions have been adopted by the fire 
uaderwriters of all the States of the Common wealtb, and embody 
the requirements and precautions framed to secure satisfactory 
resulta with & supply of electrical energy at low and medium 
pressures, 


Oil Fael.—We have received from the Lawton MACHINE 
TooL Co., Burgess Street, Sheffie'd, some idea of the ease with 
which coal-fired boilera can be fi.ted with oil-fuel burners to 
enab'e the furnace to burn oil alone, oil and coal, or coal alone. 
They say that 1 ton of oil is equ'valentto 27 tons of ccal. and that 
the cost of instailing oil burners is in this way soon covered by 
the economy effected. 


Metalliferous Mines,—An Advisory Committee has been 
appointed for the metalliferous mining industry, with Sir Cecil 
Lindsay Budd. K. B. E., аа chairman. Mr. F. C. Starling, of the 
Mines Department, will act as secretary to the Committee, 


The Bath Show.— Messrs. JENNINGS, Lro., of Bristol, 
are represented at stands Nos. 314 and 315 at the Bath and West 
Show, which closes at Bristol.on June 4th. They have a varied 
exhibit of their joinery and other goods, including electric 
casings, asbestos tiles, &o. 


German Exports to Nussla.— The total value of German 
exports to Russia between May and December, 1920, amounted to 
204,100,000 marks. Insulators represented 4,700,000 marks of the 
total value ; electric lamps, 20,300,000 marks; wire and electrical 
equipment, 2,500,000 marks ; and instruments, 300,000 marks. 


Swedish Telephone Manufacture, — The Allmaenna 
Maustir Aktiebolag Н.Т. Cedergren reports net profits of 
1,295,000 kr. for 1920, as contrasted with 2,300,000 kr. in the 
preceding year, and it is proposed to pay a dividend of 3 per cent., 
as against 7 per cent. in 1919. A preliminary agreement has been 
entered into between the directors and those of the Ericsson Co., 
with a view to the undertaking of the former being absorboi by 
latter company. EE tox 


German Porcelain Exports.—It is announced that the 
exports of German poroelain for electrical purposes, which have 
hitherto been subject to limitations, have now been released from 
control so that makers are able to export as freely as possible. 


A French Amalgamatlon.— The Compagnie Générale 
d'Electricité proposes to absorb the undertaking of the Société 
de l'Aocumulateur Tudor, and for this purpose is offering an 
interchange of shares with the shareholders in the latter company. 


Spanish Customs Tariff.— The Board of Trade Journal 
for May 26th contained a special supplement giving details of the 
new Spanish Customs Tariff which came into force on May 21st. 
This Tariff will remain in force as a provisional measure pending 
the more permanent revision of the Spanish Tariff. 


Lead.—Messre. James Forster & Co. report, under 
date May 28th :—" No imports of soft pig lead for the Thames 
have taken place since 9th inet., nearly all of which were used for 
declarations against April contracts, and it is doubtful whether any 
steamers will arrive this month, although two are due about 3let 
inst. In consequence there has been some pressure this week from 
consumers for leal er contract, and a considerable premium has 
been paid for immediate delivery. The market is ao entirely under 
the influence of speculation that any forecast is useless. One 
thing is oertain, and that is, that present supplies are quite 
inadequate for any normal demand." | 


Postage Increase.—At the annual meeting of the 
Northern Section of the Electrical Contractors Association, at 
Leeds, on May 25th, representing the trade for the area between 
Sheffield and Newcastle and between Hull and Liverpool, a resolu- 
tion was carried unanimously, on the proposition of Mr. Harry 
Moss, of Bradford, in which, among other things, it was recorded 
that the meeting viewed with alarm the further increase in postage 
rates, which was going to add considerably to the expenses of all 
businesses. The meeting considered that an investigation of the 
Post Office Department and its working should be made by business 
men, with a view to finding out the cause of the present deficit, 
and the necessity for the further increases iu postal rates, 


Calendar and Blotter. —M &ss8s. W. Coates & Sons, of 
Nottingham, makers of rope and twine, have sent us a blotter with 
the outlines of a bale of rope, bearing a calendar for the July- 
September quarter. 


American Society for Electrical Development.—It is 
announced that at the annual meeting of the Society, held in New 
York, Mr. W. W. Freeman was elected president. Among the 
Society’s activities is the following up of reports in the Press of 
fires caused electrically. The truth is ascertained and published, 
snd this has removel.the erroneous impression that the majorit 
of fires in the United States are due to electricity. 


New Indian Company.—A new company has lately been 
formed at Jullander (Rujat), with a capital of 1,000,000 rupees, and 
the title the Jullander Electric Supply Co., to establish a central 
electricity distributing station in the town. 


Anglo-Canadian Trade.— Reuter's Trade Service learns 
from the Chief Canadian Government Trade Commissioner, 73, 
Basinghall Street, E.C.2, that the Minister сї Trade апі Commerce 
has appointed Mr. L. D. Wiligress, an experienced Trade Com- 
missioner, to undertake a spəc'al mission for the purpose of dis- 
cussing with United Kingdom firma who purch»se goods of all 
kinds on b-half of overseas customers, the possibility of their 
obtaining a larger proportion of their p equi, ements fem Canada. 
Mr. Willgress has now a:rived in London and wou'd be glad to 
have the opportunity of an interview with any firm interested. 


Country of Origin,.— The Canadian Government recently 
decided that all goods imported into Canada must be marked co ав 
to indicate the country of origin. The Council of the British 
Empire Producers’ Organisation bas just passed a res lution urging 
the Briti h Government to take stepa without delay to im pose 


similar cond'tions in connection with the importation of goods into 
the United Kingdom, s 
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LIGHTING AND POWER NOTES. 


Aberdeen.— EXTENSIONS APPROVED.—At a meeting of 
the Electricity Committee, on May 25th, a letter was received from 
the Electricity Commissioners intimating their approval to the 
scheme of extensions submitted to them. It has not yet been 


decided to proceed with these extensions, which are’ estimated to 
cost £200,000. 


Bexley.—Iumersion Heaters IN Hovuses.—In con- 
nection with the Welling housing scheme, the Urban District 
Oounoil has decided to install in 22 houses electrical immersion 
tubes for heating coppers, instead of tenants having to utilise fuel 
or gas. 


Bingley.—Loan.—The Urban Council is applying to the 
Electricity Commissioners for permission to borrow £1,500, the 
coet of prospective new services. 


Chester.—ELecrriciry FROM Factory.—The Electri- 
city Committee has received a letter from the Electricity Commis- 
sioners with reference to the proposal to obtain a bulk supply of 
electricity from Н.М. Factory, Queensferry, which eays that this 
should be utilised by the Oorporation, at any rate for the time 
being. The letter states :—'' Pending the establishment of the 
Joint Electricity Authority, and until such time as the North 
Wales Power Co. may be authorised to exercise the powers of such 
authority, it will be necessary for the Chester Corporation to ereot 
the transmission line and install the plant needed to obtain a bulk 
supply from the Queensferry Works for Cheater. It is not possible 
in the circumstances for the Minister of Transport to construct the 
line and install the plant under the provisions of Sec. 18 of the 
Electricity (Supply) Act, 1919. It will, however, be in order for 
the Corporation to approach the North Wales Power Co. with a 
view to arranging that they shall take over the line from the Cor- 
poration in the event of statutory effect being given to the Com- 
missioners’ decision, and with the concurrence of the company a 
provision to that effect could be insertel in the order. In the 
meantime the Commissioners will be prepared to entertain an 
application from your Corporation for sanction to a loan to cover 
the expenditure in connection. with the said transmission line and 
plant." The Electricity Committee decided that the Town Clerk 
should communicate as suggested with the North Wales Power Oo. 


Continental,—SwITZERLAND. — Application has been 
made to the Federal Authorities at Berne by the Schweizerische 
Kraftübertragung Aktien Gesellschaft for leave to export from ite 
collecting networks electrio energy to the following companies 
beyond the Swiss borders :—1. To Alsace, to the Société Anonyme 
Forces Motrices du Haut Rhen, located at Mülhausen, and to the 
Socié:é Anonyme d'Electricité de Strasbourg. a quota of 9,000 kW 
of eummer energy, deliverable from April 1st to September 30th 
each year for 180 days, of which 120 are continuous : and a second 
quota of 4,500 kW daily of summer surplus energy, deliverable in 
the вате period so far as the power is available. Under favourable 
circumstances, the delivery period may be extended, both in the 
spring and the autumn. From December let to the end of 
February the supply will cease in each year. This arrangement 
is to hold for 10 years. 2. To Lorraine, tothe Compagnie Lorraine 
d' Electricité, Nancy—a quota of 5,500 kW, 24-hour summer energy 
for six months from April 1st to September 30th, and а second 
quota of 6,500 kW summer surplus energy for three months 
constant on demand, between April lst and September 30th. 
From October lst to the end of February the supply in all cases 
will cease. The agreement is for a duration of 15 years. Power 
will also be diverted to the Delle and Laufenberg works of the 
French companies, and a further 8.000 kW from the Miihleberg 
power station placed at their disposal from the beginning of the 
present year. In return for these supplies, the French companies 
named undertake. for five years, to supply coal at preferential rates 
to the Swiss company in the ratio of 275 gm. of coal for every kWh. 
The price is fixed at 75 per cent. of the usual market price on the 
Swiss frontier for coal, and holds so long as it does not fall below 
100 Swiss francs per ton, duty free. After five years the French 
companies must supply winter energy instead of cosl. The com- 
pact means that for the supply of from 30 to 60 million kWh the 
receivers undertake to return 16,125 tonnes of coal a year. This 
exchange has been variously regarded, but the Swiss company 
maintains that while it is selling its power much above the usual 
export price of electric energy, after the deduction of transport 
coats, a good balance will remain over on the coal acquired. 

FRANCE. — Тһе Senate has voted the necessary credita for the exten- 
eive scheme for the harnessing of the Rhone, and has approved 
the details of the plan, which should make the river an easily 
navigable waterway, a source of great hydraulic power, and a means 
of irrigation. M. le Trocquer, replying to various objections, 
pointed out that the water power would be во great that it would 
probably be possible for France to do without imported coal in the 
future, as the new scheme would effect ап economy of 6 million 
tons of coal a year. The construction of а navigable waterway 
would connect Switzerland with the Mediterranean, and ria the 
Rhine with the North Sea, so that direct communication by water 
oonld be obtsinel for vessels up to 1,200 tons right across Europe 
from North to South. 

No fewer than 18 power stations are to Ъз constructed along the 
course of the river, the largest of which will be at Genissat, near 
Bellegarde. The average prolduc'ion of this station will be 
200,000 kW, equivalent to about 250,000 h.p. It is estimated that 
the statiozs will together produce a total hydro-electrio force 
averaging 1,100,000 h p. 


The two most important utilisers of the new power will be the 
P.L.M. Railway Co. and Paris. The P.L.M. Railway hopes to 
electrify the whole of its lines inoluded in the quadrilateral 
Bellegarde-Lyons-Marseilles-Vintimille. In this there should be no 
difficulty, as the necessary energy can be obtained all along the 
river.— Reuter Trada Service (Paris). 

The Compagnie Haute-Marnaise d'Electricité has applied for a 
concession to set up a series of distribution mains for the supply of 
27 communes in the Département of the Haute Marne, and nine 
communes in the Département of the Vosges, of a total length of 
175 km. The electricity will be supplied at a pressure of 80,000 
volts, stepped down to meet consumers’ requirements, 

A telegram from New York to the Journée Industrielle 
states that American capitalists are ready to advance sufficient 
sums for the exploitation of the hydraulic power of the tide 


in the bay of Mont Saint Michel, which, it is thought, could 


be utilised industrially. A French Canadian, M. Coriolis, has 
already submitted a scheme in connection with the work to the 
French Government.— Reuter's Trade Service ( Paris). 

SriciLY.—In a survey of the hydro-electric developments in 
Sicily, The Times Engineering Supplement describes a number of 
undertakings in course of construction. One of these planta is 
being erected on the River Alto Belice, апа is expected to be 
completed next year. The station will house three 3,500-kVA 
three-phase alternators, generating at 10,000 V and driven by 
three turbines under a head of 1,550 ft. The second plant is that 
of Saleo-Simetto (Catania). This is not yet commenced, but it is 
hoped to start on it shortly. The design provides for the oonstruo- 
tion of an artificial lake, with a capacity of 131 million ob. yards, 
by meant of a dam 55 ft. high, on the Salso, near Адегро. The 
head of water available is 515 ft., and the continuous power output 
15.000 h p., with a maximum of 30,000 h.p. Another undertaking, 
which had to be suspended for financial reasons, included the 
construction of an artificial lake, with a capacity of 330 million 
ob. yards. The available power from this source is estimated at 
150,000 h. p., with a maximum of double this figure. Electro- 
chemical worke are to be erected on the spot when the scheme is 
resumed, and the surplus power transmitted a distance of 115 
miles to Apulia апа Messina. 

SwEDEN.—According to the American Consul- General, at Stock- 
ho!m, the total income from the Swedish electric power stations 
in 1920 was about 15,070,000 crowns, while that for 1919 was 
12,370,000 crowns. While the length of the lines in the rural 
district has not been changed, remaining at 1,150 km. as at the 
close of 1919, the lines in the towns and villages have been 
increased from 2,960 to 3.425 km. The number of secondary 
stations remains the same as in 1919, 24; tertiary stations for 
general distribution have been increased from 210 to 270. Оа the 
main line from Trollhättan to Västeras (457 km.) surveys have 
been completed, and the foundations for the poles, from Orebro to 
Vasteras (217 km) have been already laid. The State Waterfalls 
Board recently purchased from Trollhättans Elektrotermiska 
Aktiebolag two power contracts of 6,172 and 8,070 kW in 
anticipation of the regulation of the waters of Lake Väuer.— Com- 
merce Reports. 

FINLAND.—The electrification of the rural district of Vihtis, 


in the Province of Nyland, has recently been completed, and is 


considered one of the most important undertakings of the kind in 
Finland. In 1919 the inhabitants of the district organised a com- 
pany on the plan of each user of electricity subscribing for shares in 
proportion to the number of lamps and amount of horse-power 
that he uses. The main line, operating at 20,000 V, runs toa 
point near the Nummela Railway Station (about 50 km. from 
Helsingfors), where a large transforming station has been built— 
probably the largest in the country. The network of lines is so 
dense that nearly all the people in the district are able to obtain 
electricity. This system, like the one at Sallila, was planned and 
installed by the Hankkija Society of Helsing fors.— Commerce Reports, 


Denny (Stirlingshire),— WoRk1Na Costs.—At a meet- 
ing of the Town Council, letters were submitted from the 
Scottish Central Electric Power Co. asking ite consumers to give an 
undertaking to pay a proportionate share of the extra costs 
involved in carrying on the works during the miners’ strike. The 
Council agreed to the request, provided it was satisfied as to the 
reasonableness of whatever increase might be asked for. 


Dorking.—Price INcREASE.— The Electric Light Co. 
has been granted an order authorising a charge of 10d. per unit as 
from May 7th, and as from June 30th, a minimum oharge of 


12s. 6d. up to 15 unita for the winter quarters, and of 88. 4d. up to 
10 unita for the summer quarters. 


Elland.— New Sration.—The District Council's new 
station for distributing of electricity, the energy being bought in 
bulk from the Yorkshire Electric Power Co., is now complete, and 
would have been started already but for the coal dispute. The 
former local generating plant will not be maintained. The 
generating scheme has never paid, and it is anticipated that under 
the new system the department will make a profit. The main 
building of the new station is 70 ft. long. and there is an annexe 
of 12 ft. The plant comprises two 600-kW rotary converters with 
transformera, and one 50-kW induction motor generator set, with 
ita own transformer. There are foundations, transformer chamber 
and switchboard panels for а third rotary set up to 500 kW 


capacity, making a future total of about 1,20) kW direct current if 
апа when required. 


Epsom.— CuHaRGES.— The Urban District Council has 
fixed a minimum charge of 40 units per annum to all private con- 


sumers as from the June quarter's readings, For the new houses, 
each tenant is to be charged 18. 6d. per week on a seven-lamp basis, 
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Glasgow.— DALMARNOCK Station (ConRBECTION).—In 
this column, last week, we described the new set at Dalmarnock as 
& " Metropolitan-Viokers turbo-generator set." Messrs. Fraser and 
Ohalmers inform us that the turbine was manufactured by them, 
while the generator is a Metropolitan-Vickers machine. The 
former firm also carried out the complete installation, inoluding 
condensing plant. 

GovaN STATION CLOSED.—The Corporation electricity station 
at Govan has now been discontinued as a generating station, and 
the mausger has been instructed to dispose of the old plant. 


Haywards Heath.—Company Зснем є, —Аёф a meeting of 
the Urban Council, on May 23rd, the olerk submitted а draft order 
and plans for the erection of a power atation by the Haywards 
Heath and District Electric Supply Co. The General Purposes 
Committee had previously decided against the inolusion of a pur- 
chasing clause in the Order, but the Council thought this necessary, 
and it was, therefore, moved and carried that a olause enabling the 
Council to purchase the undertaking at a fair price after a period of 
years be inserted. 


India. — Hypro-Evxecrraic Surveys.—Several hydro- 
electric surveys have been undertaken by the Assam Government. 
The Hukong Valley scheme appears to be & very promising project. 
The scheme, if carried out, should prove one of the cheapest and 
most powerful hydro-electric installations in India.—.Revter's 
Trade Serrice (Bombay). 

DEVELOPMENTS AT OALCUTIA.—Extensive developments аге 
being carried out by the Electrio Supply Oorporation, Ltd. The 
extensions, which are estimated to cost 130 lacs of rupees, include 
the increasing of the capacity of the Cossipore plant by 21,000 kW ; 
a new 30,000-V ring main to supply the outer districts; the 
laying of five submarine cables across the Hooghly to the Howrah 
district, and the erection of several new transformer stations. 


Ireland.— WATER PowER.—The report of the Committee 
on Ireland's Water Resources, which has just been issued, says 
that about 500.000 water h.p. is available continuously, and can be 
economically developed. The water power is equivalent to that 
generated in coal-fired stations by the annual consumption of more 
than 7.500,000 tons of coal, on the basis of 5 lb. of coal per h.p. 
per hour, which is the figure taken by the Coal Conservation Sub- 
Committee as the average practice in the United Kingdom. The 
value of this water power, if developed, it is stated, would be at 
least £10,000,000 per annum. Detailed schemes for the develop- 
ment of the Lower Bann, the Lower Shannon, the Lower Erne, 
and the Liffey are suggested, and the Committee regards the Boyne, 
the Strule, the Mourne, the Lee, the Boyle, the Corrib, and the 
Blackwater (Cork) as worthy of immediate investigation. 


Kingston-on-Thames,— Loan SANCTIONED.—The Town 
Council has received sanction to a loan of £18,000, for expenditure 
on the extensions of plant installed by arrangement with the 
Ministry of Manitions, in excess of the engineer's estimate of 
$45,000. The sum applied for was £19,750. 


Leek.—Dericit.—There was a deficit on the working of 
the electricity undertaking of the U.D.O. for the past year of 
£2,149. 


Leyton.— Loan.—The Electric Lighting Committee 
recommends application to the Electricity Commissioners for 
sanction to borrow £4,972, excess expenditure incurred in con- 
nection with the execution of the necessary works for obtaining a 
bulk supply of electricity from Walthamstow. 


London.—GREENWICH.—The architect in charge of the 
Greenwich Council's housing scheme at Charlton informs us that, 
owing to the high оов of wiring, fittings, and electricity, the 
houses being erected are to be fitted with gas appliances only. 


Mansfield. — Голх. — Тһе Electricity Committee is 
applying to the Electricity Commissioners for sanction to the 
borrowing of £2,500 for the purchase, installation, &o., of feeders 
and distributing mains required in connection with the Mansfield 


Woodhouse housing scheme, and £1,500 for the purchase of 
meters. 


Newtor Abbot.—ExTENSION or Time REQUIRED.— 
The Council has been recommended to ask the Urban Electric 
Supply Co. for an extension by one year from July next of the 
time allowed for decision about the purchase of the local electricity 
supply undertaking. 


New Zealand.—FurtTHeR Lake COLERIDGE DEVELOP- 
MENTS. —Sp-aking at Christchurch in January, the Minister of 
Pablio Works said that the 8,000-h p. plant at Lake Coleridge was 
overloaded to the extent of 1,500 h.p, but plant of 4.000 h.p. was 
being installed for the present winter. In 1922 provision would 
b> made for an additional 4,000 h.p. All the money which had 
been aet aside for electrical extensions, £750,000, would be expended. 
The plans and specifications of the power house had been approved, 
but certain surveys were still to be male. A new 10-ft. tunnel and 
& pipe-line would bring the available power up to 30,000 h.p. It 
would also be necessary to double the capacity of the transmission 
lines to Christchurch, and make extensions to South and North 
Canterbury. Government operations were only restricted by the 
difficulty of obtaining sufficient funds for the purpose, 


Nigeria,—ProsecteD POWER ScHEME.—At a meeting 
of shareholders of the Keffi (Nigeria) Consolidated Tin Co., it was 
atated that the only company which had done anything towards 
instituting an electricity supply was the Northern Nigerian 


(Bauchi) Tin Mines Oo. but the undertaking had had to be 
abandoned owing to lack of funds. The Keffi Co. would not 
employ its resources in this direction, but it was hoped to give 
shareholders an opportunity to form another co-operative company 
to carry out а power scheme. 


Plymouth. YEaR’s Үовкіха.—Тһе accounts of the 
Corporation electricity undertaking for the year ended Maroh 31st 
last, show that the total revenue was £124,629, as compared with 
£92,957 in the previous period. Working expenses reached a total 
of £96,587, as against £69,785, leaving a gross profit of £28,042 
(£23,172). The net result, after payment of capital charges, &o., 
was a profit of £4,666, exceeding the estimate by £1,104. Last 
year there was a profit of £274. 


South Shields.— Loan INQUIRY.—On May 24th Mr. J. C. 
Dawes, of the Ministry. of Health, conducted an inquiry into the 
circumstances attending the Corporation's application for sanction 
to borrow the sum of 31.890 for the provision of additional 
charging plant for the electric vehicles used by the scavenging 
department. 


Stoke-on-Trent.— Loan.—Sanction is being sought by 
the Council to a loan of £1,400, the estimated cost of extensions at 


. the Buralem sub-station. 


Todmorden.—Loan SANCTIONED.—Sanction has been 
received from the Electricity Commissioners to the borrowing of 
£1,860 for new mains, and £400 for meters. The Extensions 
Sub-Committee has been instructed to consider the question of 
extending the cable to Cornholme. 


Worksop.—Ov£RHEAD CABLE. — The Urban Council has 
approved the installation of an overhead cable, at a cost of £3,500, 


to supply a model village being erected by the Shireoaks Colliery 
Co., Ltd. 


Wrexham.—Burk SuPPLY.—The Town Clerk of Wrex- 
ham has written to the Chester Electrieity Committee stating that 
а sub-committee of the Wrexham Electricity Committee desires to 
meet representatives of the Chester Corporation with reference to a 
temporary supply of electricity from Н.М. Factory at Queensferry. 
А meeting is being arranged. 


TRAMWAY AND RAILWAY NOTES. 


Continental.—SwitzeRLanp.—On the proposal of the 
Director-General of Federal Railways, the Council of Admini- 
stration has agreed to order 32 electric locomotives, and four 
motor coaches, and has granted a credit of 24 million francs for this 
purpose.— Reuter's Trade Service (Berne). 

Russ1a.—A Reuter telegram from Reval recently stated that 
the tramway and railway employós of Petrograd were on strike 
owing to lack of bread. They demanded that the State should 
distribute the bread rations which were withdrawn when freedom 
of trade was re-established. 

FRANCE.—A special electric train proceeding from the Antigues, 
left the rails on an incline near Gripp Bagnéres-de- Bigorre, owing 
to a failure of the brakes. The train left the rails and overturned 
down a bank, nine people being killed and 13 injured. | 

THE RIVIERA.—An entirely new form of transport is to be tried 
where travelling between the coast and the hilly country inland is 
not easy on account of the steep gradient, and work has been begun 
on an " aeroplane railway " which is to link up Peira Cava, 4,500 ft. 
above the sea level, with Nice and Monaco. The aeroplane will be 
attached to & fixed line, and will not be able to deviate from it. 
The scheme has been worked out by the Engineer Coanda, and has 
been adopted by the Minister of Public Works and by the local 
authorities. The railway will consist of four cables attached 
to supports, the height of which will vary from 15 ft. to 100 ft. 
according to the conformation of the ground. The aeroplane will 
be attached to the cables, electricity being conveyed to the motor 
by three out of the four cables, the fourth being reserved for tele- 
phonic purposes. The aeroplanes employed will be of two types : 
the first, with & 300-h.p. motor, to carry eight passengers, and the 
second, with а 600-h.p. motor, to carry 20 passengers. Work bas 
been begun at Escsrene, Luceram, and Peira Cava, which, with 
Nice, will form the four stations of the first line. The line will 
be perfectly straight. so that the full benefit may be obtained from 
the ascensional capacities of the aeroplane. The first trials will 
be made over a distance of 6 km. in that part of of the railway 
where the gradient is the steepest. If the trials are satisfactory, 
the Nice-Peira Cava line, 40 km. long, will be constructed and the 
linking-up of Peira Cava with Monaco will then be studied.— 
Reuter's Trade Service (Paris). 


Edinburgh.—No “ UnivERSAL " Fare.—In a report to 
the Council, the manager of thetramways says that the establish- 
ment of a " universal” fare, based upon the average fare paid per 
passenger, is impossible in Edinburgh, as the undertaking i8 so 
dep nieot upon the short-distance travellers. The effect of such 
a fare would be to cause short-distance travellers to refrain from 
riding, and the inorease in the number of long-distance travellers 
would not compensate for the loss. It would be necessary to 
attract additional traffüo by а revision of fares when through- 
running by means of electric cara was obtained. 
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Halifax. — NEW Track.—The Tramways Committee has 
instructed the borough engineer to construct a cross-over at Lee 
Mount at an estimated cost of £380. 


Indla.— Electric RarLwaAy.— The survey for a railway 
through the Hukong Valley to Burma is now nea-ing completion; 
the early maturing of the railway project is far more likely if it 
can be shown that a source of cheap power is available for working 
the line. The line ів to be electrified throughout.—Reuter's Trade 
Serrice (Bombay). 


Mansfield. — IN OREASED Prick ков Power. — The 
Town Council has entered into an arrangement with the tram- 
way company whereby the latter will pay an increase of 70 per 
cent. for electricity supplied. i 


Newcastle, — лант RATLLWAT Оврев. — The City 
Council i8 applying to the Light Railway Commissioners, under the 
Light Railways Acts, 1896 and 1912, for an Order permitting it to 
conatruot a light railway commencing at North Gosforth and 
terminating at Longbenton by a junction with the Council’s 
existing tramways. 


Philippines, — Ramway ELECTRIFICATION. — With 
regard to the plans of the Manila Railroad Co. for the use of 
electric motive power on its road, the bulletin of the Philippine 
Government Commercial Agency in New York states that the elec- 
trical power will be developed from the Agno River, in central 
Luzon, which is believed to possess a potential capacity of from 
12,000 to 15,000 h.p. А thorough topographical survey of the 
entire water-power site is being undertaken, and early reports of 


the survey would seem strongly to point to the feasibility of the 


project.— Commerce leports, 


Sunderland. VEAR'S Working. — The report of the 
manager of the Corporation tramways for the year ended March 
3lat last, shows that the total revenue was £158,164, compared 
with £149,126 for 1919-20, Working expenses amounted to 
£136,667, as against £122,784, leaving a gross balance of £21,497 
(£26,342). The payment of income-tax, loan interest, and £9,159 
to appropriation account resulted in a net deficit of £1,142. It is 
stated that working expenses have risen to 16'8d. per car - mile. 


Tynemonth.— OPTION оғ PuRcHASE.—At a meeting of 
the Town Council, on May 25th, the Tramways Committee reported 
that Mr, Stagg, the local director of the Tynemouth Traction Co., 
had attended its meeting and referred to the rights of the Cor- 
poration to purchase the company's undertaking within six months 
from December 31st, 1922, or at the end of each septennial period 
thereafter. Mr. Stagg said the company did not feel justified, 
under those circumstances, in expending capital upon improving 
the system. He asked whether the Corporation desired to purchase 
the undertaking. or, if not, if it would grant the company a lease 
for, say, 21 years, Alderman Gascoigne, in presenting the report, 
stated that there would shortly be another meeting, and they hoped 
to put a definite proposition before the Council. 


TELEGRAPH AND TELEPHONE NOTES. 


Australia.—CoxPULSORY WIRELESS ON Surps.—Under 
nav:gatior regulations which have been adopted by the Common- 
wealth Government, and will come into force on October lst, 
practically all ships conveying more than 12 passengers from point 
to point on the Australian coasts will be compelled to carry wire- 
less telegraph apparatus and op2rators,— Jieuter’s Irade Service 
(Melbourne). 


Empire Press News.—A deputation representing the 
British Press was received by Mr. Winston Churchill, Colonial 
Secretary, on May 25th, when strong representations were made 
regarding the need for quicker and cheaper means of inter-Imperial 
communications for Press messages by cable and wireless tele- 
graphy. It is understood that an official report will be issued after 
Mr. Churchill has consulted with other Ministers. 


France,— WIRELESS TELEGRAPHY.—Hitherto wireless 
communication from Paris to New York has been ria Lyons or tle 
new station at Croix-d Hins, near Bordeaux. Now. however, 
French experta, as the result of experimenta in connecting the 
sending boards in Paris with the transmission apparatus, declare 
that direct communication between Paris and New York can be 
obtained, thua reducing the time of transmission by two hours.— 
Heuter's Trade Serrice (Paris). 

NEW WIRELESS SEnvICE.—By agreement with the Norwegian 
authorities, the administration of the French Posts and Telegraphs 
has opened the wireless service between France and Norway to the 
public during certain hours of the day, says The Times 

Loxa-DisTANCE TELKPHONVY.— Experiments will shortly be made 
on the longest distance telephone which haa yet been installed in 
France. The authorities are anxious that it should be posaible to 
telephone from Paris to the Moroccan seaport of Casablanca, a 
distance of about 3,750 miles. M. Laffont, Minister of Posts ard 
Telegrapha, is to conduct the experiments in person, and has left 
for Casablanca with a number of officials to carry out the trials. 
If the experiment is a success, similar apparatus will be used for 
other long-distance telephone lines to link up Paris with various 
important centres in Europe.—eu'er's Trade Service (Paris). 


Ireland.—CABLES CuT.—Qaeenstown was unable to 
communicate by wire with surrounding districts on May 24th, 
even the Admiralty could not communicate with Haulbowline, as 
the cables from Whitepoint had been cut. 


Italy. — STRIKE. — Postal, telegraph, and telephone 
workers in Rome and several other Italian towns left work on 
May 25th, as a protest agains: the Government's delay in adjusting 
their scale of wages. 


South Africa.— Næ W WIRELESS Sration.—The plant 
of the new wireless station, which was opened at Port Elizabeth 
on May 3rd, is a 1°5-kW set equipped with ampliying valves, and it 
has a guaranteed range in daylight of 300 miles, but it was 
demonstrated during the morning that the range can easily be 
exceeded, and under suitable conditions there is nothing to prevent 
a range of over 1,000 miles being attained. By virtue of the 
amplifier with which it is fitted, the new station has & greater 
range than that of the Durban station ; it is exactly equidistant 
between the Durban and Cape Town stations, i.e., 400 miles each 
way, and it ensures continual wireless communication along the 
south-eastern coast.— Reuter's Trade Service (Port Elizabeth). 


Sweden.— WIRELESS TELEGRAPHY.—The only wireless 
post on the West Coast of Sweden for locating ships off the cost is 
on the Island of Vangü, not far from Gothenburg. It is not, how- 
ever, equipped with transmitting apparatus, and has to telegraph 
to Gothenburg the messages to be sent out. It is now intended to 
set up a second post, to be situated near Smö ren. Great services 


have been afforded to international shipping lately by the former 


station when heavy fogs have overtaken ships in the Cattegat, 
Bkagerra^k, &с. 


The Telephone Service.—New EXCHANGE.—A new 
public telephone exchange called “Chancery” was opened, on 
May 28th, at 55, High Holborn. Its equipment is of the central 
battery type, with lamp signalling, and it will accommodate 
1,500 subscribers’ lines. A total of 520 lines was transferred from 
the Holborn, Central, and City exchanges on the first day. 


U. S.A. — CONTROL or CABLE Lanpinas.—The 0.8, 
Senate, on April 26th, passed Senator Kellogg's Bill to prevent the 
unauthorised landing of cables in the U.S. A., or any of ite p2sses- 
sions. The Senate's action followed protracted evidence before а 
sub-Committee of the Senate Interstate Commerce Committee, 
during which the story of the controversy between the Western 
Union Telegraph Co. and the State Department over the attempted 
landing of a cable at Miami was fully unfolded. The Bill gives 
the President sweeping authority to prevent cable landings їп the 
U.S. or any of ita possessions, to issue licences to land, or to revoke 
them, and he ia given authority to obtain cable concessions for the 
U.S. in other parts of the world. Moreover, there is a purpose to 
secure in Latin-America better cable facilities, and to make the 
United States less dependent on foreign cables. Any cable now 
laid within the U.S. without & licence granted by the President 
may continue to operate 90 days from passage of the Act. The 
President may withhold or revoke a licence when satisfied that such 
action will assist in obtaining rights for the landing or operation 
of cables in foreign countries, ог in maintaining the rights or 
interests of the U.S., or any of its citizsns in foreign countries, or 
will promote the security of the U.S. The licence is not to give 
the licensee exclusive rights of landing, or of operation in the 
United States, The Bill provides for a maximum fine of $5,000 
апа imprisonment for one year. It applies to all the territory 
subject to the jurisdiction of the United States, including the 
Philippines and Canal Zone.— 7. and T. Age. 

The Western Union Co.'s cable ship has been withdrawn from 
Miami, which action is construed a3 evidence that а permit to land 
the cable connecting Florida with the British cable at Barbadoes 
has been refused, 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph indicates 
the issue of the ELEOTRIOAL REVIEW in which the " Official 
Not ico appeared.) 


OPEN. 


Australia, — MELBOURNE. — August 10th. Victorian 
Railways. 250 core - type impedance bonds for power sig- 
nalling, with a capacity of 1,000 amperes per rail; also 50 
miles of solid insulated copper wire, No. 14 Brown & Sharpe 
gauge, and 50 miles of solid insulated copper wire, 16 standard 

auge. 
i August 15th. Electricity Commiss oners. Steelwork for power 
station buildings, roof covering, &c. ; water-tubs boilers, stokers, 
fans, &c ; platforms and ladders, steel chimneys, ti1es and dampers, 
sooting and dust extraction equipment, ash handling plant. (See 
this issue.) 

August 17th. 3,000 sets of renewals for caustic soda primary 
cells. 

August 30th. Board of Works. Four electrical centrifugal 
pumps, each with a capacity of twelve million gallons daily. 

September 7th. Victorian Railways. Sixteen sets of air-brake 
equipment, 450 to 620 V., d.c., for singlo-track tramo.rs.— Jieuter? 
Trade N (Melbourne). ber 

TASMANIA.—P.M G.'s Department. July lith. Bwitchboerd 
material (Schedule T. 317). (Sze this issue.) 
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Brighton.—June 7th. 
fuel plant. (May 20th ) 


Dandee.— June 6th. Electricity Department. One 
coupled motor-generator, consisting of two interpole machines; 


motor, 400 V, d.c. ; generator, 75 V, 130 amp. ; also regulator, 60 
to 70 V, (May 20th.) 


Sndan.— June 80th. Sudan Government. Pumping 
machinery, consisting of Diesel or semi-Diesel engines and direct- 
coupled centrifugal pumps, capable of lifting 1,200 litres of water 
per second against a static head varying between 2'5 and 8 metres. 
Machinery must be delivered at Khartoum North by February 28th, 
1922. Specifications. drawings, and conditions of tender may be 
взеп at the office of the Sudan Agent, War Office, Cairo, Egypt. 
Tenders to Superintending Engineer, Department of Agriculture, 
Sudan Government, Atbara.— Reuter s Trade Service. 


Greenock.—June 6th. Corporation. Electric lighting 


work in connection with the Upper Cornhiddock housing scheme 
(18 tenements and six double cottages). Schedules, &c., from Office 
of Public Works, Greenock. 


Leytonstone.—June 16th. West Ham Union. Three 


months’ supply of electrical fittings. Mr. T. Smith, Clerk, Board 
Room, Union Road, Leytonstone, E.11. 


Liverpool,—June 6th. Liverpool Overhead Railway Co. 
Stores, including electrical fittings for twelve months. General 
Manager, 31, James Street, Liverpool. 


Lland ff and Dinas Powis.—June 220d. Rural Dis- 


trict Council. E. h. p. feeder, with switchgear sub- station equip- 
ment complete. (See this issue.) 


London. —Istinaton.—July 4th. Electricity Com- 
mittee. H.p. switchgear, flame carbons. (See this issue.) 


Manchester. — June 17th. Electricity Committee. 


Twelve months’ supply of static transformers, Mr. F. E. Hughes, 
secretary, Electricity Department, Town Hall. 


New Zealand.— WELUINGTON.— Jane 28th. Public 
Works Department. Ten s.p. oil-filled transformers for the con- 
version of three-phase energy at 50 cycles, the voltage rat io 
being 50,000/11,000, for Waikato power scheme.“ 

June 28th. Supply and delivery at Lyttelton of two 50-kVA, 
two 100-KVA, and two 200-k VA condensers in connection with the 
Lake Ooleridge electric power supply (Section 116).* 

July 31st. Н.М, Trade Commissioner in New Zealand has for- 
warded to the Department of Overseas Trade particulara of a call 
for tenders by the Wairoa Electric Power Board for a 11,000/ 4,300-V, 
600 kW outdoor sub-station. The material required inoludes the 
following :—(«) Transformers, four 200-kVA, 11,000/1,900 single- 
phase units; (^) Insulators, 11,000 V and 3 000 V ; (с) Air-break 
switches, 11,000 V and 3,000 V; (7) Fuses, 11,000 V and 3,000 V; 
(e) Lightning arresters and choke coils, 11,000 V aid 3,000 V; 
(/) Accessories as per schedu'e. Tenders to the office of Messrs. 
Hay & Vickerman, Wellington. Copy of the specifications, condi- 
tions of tender and plan may be inspected on application to 
Room 49, Department of Overseas Trade, 35, Old Queen Street, 8.W.1. 

August 9th. Pablic Works Department. Suspens'on-type ро:се- 
lain insulators for the Waikato power scheme, * 


Nottingham. — June 16th. Electricity Committee. 
Twelve months’ supply of general stores. (See this issue.) 


South Africa.—July 5th.  Electrifi»ation of Capetown- 
Simonstown апа Durban-Maritzburg railway lines. 

RHODESIA. — BULAWAYO. — August 3rd. Municipal Council. 
Electric light and power plant. (May 27th.) 

TRANSVAAL.—Rand Water Board. September 9th. Erection 
of a complete installation of mschanival or other filters capable 
of filtering 54 million gallons of water per 24 hours at the 
Vereeniging main pumping Station (Contract Ко. 232). Copies of 
the contract documents may be obtained from the Chief Engineer, 
Rand Water Board, Johannesburg, upon a deposit of three guineas. * 


Uruguay.— Monte VipEo.—August 18th. State Elec- 


tricity Works. Steel petroleum tank, Worthington duplex steam 
pump for oil, 250 metres steel tubing.* ө 


Electricity Department. ОП 


A сору of the specification, &c., can be consulted at the Depart- 
ment of Overseas Trade, 35, Old Queen Street, S. W. I. 


CLOSED. 


Australia, — SyDN EY. — Electricity Supply Committee 
recommended :— 


Underground cables (3pec. 628), £32,005.— W. T. Henley's Telegraph 
Works Co., Ltd. 
Spare blading for 6,000 kW Westinghouse turbine, £343. — Metropolitan- 
Vickera Electrical Co., Ltd. 
MELBOURNE City Council. Accepted 


415 д c. meters, £018. — British General Electric Co., Ltd. 
500 d.c. meters, 41, 272. —- W. G. Watson & Co., Ltd 


13 tons bare h. d. copper cable. — British Insulated & Helsby Cables, Ltd. 
10 switch pillars and 2 5 service boxes, £1,017.—Holden & Lewis. 


— Tend. rs. 
. The Victorian Electricity Commissioners have accepted an 
Australian tender of 213.000 for the supply of condensing plant at 
Newport power-house.— /teuter's Trade Service (Melbourne). 


Belgium. — No fewer than fourteen firms submitted 
tenders recently to the munivipal authorities of Erquennes for the 
installation of a system of primary and secondary electricity supply 
mains in the town. The tenders ranged from 77,500 franos to 


to 134 723 francs, the lo west being that of Messre. Dosin & Gallée, 
of Mons, 


Glasgow.—Corporation. 
cepted :— | 


Switchboards for the Kinning Park, Elliot Street and Partick 
sub stations. x: =: i 


For ine Kinning Park sub-station, £2,039.— Metropolitan-Vickers Electrical 
Litd 


Electricity Committee. Ac- 


O., 0 
коры Street sub-station, £1,624.—British Thomson - Houston 
3., Ltd. А 
For cine Partick sub - station, £351.—Metropolitan - Vickers Electrical 
., Ltd. 


Corporation. Tramways Committee. Accepted : — 


Rubber and asbestos goods.—G. McLellan & Co., Ltd., and North British 
Rubber Co, 


Corporation. Lighting Department. Accepted: 
Electrical fittings.—Sloan Electrical Co., Ltd.; Wm. Med eoch & Co., Ltd.; 
W. Brown & Co.; General Electrio Co., Ltd.; Wood & Cairns, Ltd.; 
British Thomson-Houston Co., Ltd.; Simplex Conduits, Ltd. 


Government Contracts. — The following Government 
contracis were placed during April, 1921 :— 


ADMIRALTY (CONTRACT AND PurcHase DEPARTMENT). 
Cells,—Fuller's United Electric Works, Ltd. 
Carbon rods.—Moryan Crucible Co., Ltd. 
Supply and laying of cables, &c.— Macintosh Cable Co., Ltd. 
Electrodes.—Quasi-Arc Co., Ltd. 


WaR OFFICE. 
Crucibles.—Morgan Crucible Co,, Ltd. 


AiR MINISTRY. 
Direction finders.—Marconi's Wireless Telegraph Co., Ltd. 
Electric mains.—Siemens Brus. & Co., Ltd. 


^ 


Post OFFICE. 

Telephone apparatus.—L. M. Ericsson Manufacturing Co., Ltd.; Phoenix 
Lelephone & Electric Works, Ltd.; Siemens Bros. & Co., Ltd. ; 
Sterling Telephone & Electric Co., Ltd.; Western Electric Co., Ltd. 

Telegraph and telephone cable.—British Insulated & Helsby Cables, Lid.; 
Pirelli-General Cable Works, Ltd. : 

Conduit and fittings.—Brotherton, Ediswan Tubes & Conduits, Ltd.; Per- 
fecta Seamless Steel Tubes & Conduit Co., Ltd. 

Cords for tclephones.—Sicmens Bros. & Co., Ltd. 

Cradles for telephones.—Hodge & Co. 

Cable drums.—Lames Bros. 

Ducts.—Albion Clay Co., Ltd. 

Insulators.—J. Bourne & Son, Ltd. | 

Laying conduits.—Holborn (Chancery Lane area) and London-Dorking 
(Section 5): J. Mowlem & Co., Ltd. Birmingham area: Whittaker- 
Ellis, Ltd. London-Uxbridge-High Wycombe (South-Midland Section): 
W. Jones & Sons. Waltham Cross-Epping-Pishop's Stortford (Section 
11): W. & C. French. Borough High Street and City of London: 
J. A. Ewart, Ltd. Saltcoats and Prestwick: W. Dobson. Monument- 
Exchange area: H. Farrow. . 

Manufacture, supply, drawing-in, and jointing cable.—Berkhampsted- 
Hunton Bridge, London-Chatham and St. Albans-Luton : Siemens Bros. 
& Co., Ltd. Barnet-Welwyn: W. T. Henley's Telegraph Works Co., 
Ltd. Preston-Blackpool: British Insulated & Helsby Cables, Ltd. 
Bury-Burnley : W. T. Glover & Co., Ltd. | 

Telephone exchange cquipment.—Inverness ; British L. M. Ericsson Manu- 
facturing Co., Ltd.; sub-contractors for batteries D.P. Battery Co., 
Ltd.; for charging set, Crompton & Co., Ltd. Edinburgh Relief Ex- 
change ( Museum "'): Western Electric Co., Ltd.; sub-contractors 
for batteries, Hart Accumulator Co., Ltd.; for motor generator, Elec- 
trical Construction Co., Lid. 

Bronze wire,—Elliotts Metal Co., Ltd. 

Leclanché zinc rods,—Evre Smelting Co., Ltd.; Siemens Bros. & Co., Ltd. 


Hion COMMISSIONER FOR INDIA. 
Accumulators.—J. Stone & Co., Ltd. 
Cells.—Fuller's United Electric Works Co., Ltd. 
Insulator cups.—Estler Bros. 
Generating sets.—Browett, Lindley & Co., Ltd. 
Motors, &c.—Veritys, Ltd. 
Transformer panels.—British Thomson-Houston Co., Ltd. 
Switchboards.—Peel-Conner Telephone Works, Ltd.; Metropolitan-Vickers 

Electrical Co., Ltd. О. 

Telephones.—Pecl-Conner Telephone Works, Ltd 
Transformers.—Hackbridge Electric Construction Co., Ltd. 
Voltoids.—Brunner Mond & Co., Ltd, 
Wheatstone instrument parts.—Elliott Bros., Ltd. 


Crown AGENTS FOR THE COLONIES. . ! 

Cables, &c.—British Insulated & Helsby Cables, Ltd.; Callender's Cable & 
Construction Co., Ltd.; Henlev's Telegraph Works Co., Ltd. 
Electrifying of crane.—Lecds Engineering and Hydraulic Co., Ltd. 

Electric light fittings.— Mather & Platt, Lid. 

Electrical materials General Electric Co., Ltd. . 

Leclanché cells.—General Electric Co., Ltd. 

Switchpear.—Ferguson, Pailin & Co., Ltd.; A. Reyrolle & Co., Ltd. 
. Telephones and telephone apparatus.—British L. M. Ericsson Manufactur- 

ing Co., Ltd. 

Telephones.—Western Electric Co., Ltd. 

Telegraph material._—Bullers, Ltd. 

Telephone material.—Siemens Bros. & Co., Ltd. es 

Telegraph line wire.—Siemens Bros. & Co., Ltd. 

Water-cooling tower.—Premier Cooler & Engineering Co. 

Welding plant.~Quasi-Are Co., Ltd. 

Copper wire.—Shropshire Iron Co., Ltd. 

Copper line wire.— Wilkes, Sons & Mapplebeck, Ltd. 


ZEL 


Н.М. Orricg ОЕ Wonks. ‘ 
Engineering services. Acton, Ministry of Pensions, electric lifts, &c.; 
Hammond Bros, & Champness, Ltd. Benenden Sanatorium, electric 
wiring: Bowden, Higlett & Co. Leeds, supply of electrical labour- 
in-daywork : Alpha Manufacturing Co. — National Physical Labora- 
tory, electric storage battery: Premier Accumulator Co., Ltd. Royal 
Mint, alterations to motors, &c. : Waygood-Otis, Ltd. 


New Zealand. —AUCKLAND.—-The list of tenders given 


in our last issue under the heading Wellington was, in actual 
fact, a liat of estimates received and accepted by the Auckland 


City Council. à 
Salford.— Electricity Committee. Accepted :— 


L. p., paper-insulated, lead-covered oable, £:83,— W. T. Glover & Co., Ltd. 
D. c. irorclad switchboard, £2:5.—Dorman & Smith, Lid. 
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FORTHCOMING EVENTS. 


British Science Guild.—Wednesday, June 8th. At the Goldsmiths’ Hall, 
Foster Lane, Е.С. At8p.m. Annual meeting. 


Institution of Electrical Engineers (Wireless Section).—Wednesday, 
June 8th. At the Institution, Viotoris Embankment. At 6 p.m. Paper on 
'* Electric Oscillations along Straight Wires and Solenoids,” by Prof. J. B. 
Townsend. 

Physical Society of London.—Friday, June 10th. At the Imperial College 
of Science, South Kensington, S. W. At5p.m. Lecture on The Stability 
of Atoms,“ by Sur E. Rutherford, F. R.. i 


NOTES. 


X-Ray Heroes Honoured. — The committee of the 
Carnegie Foundation has awarded a gold medal to Dr. Infroit, a 
famous radiologist, who has had several fingers amputated as the 
result of disease contracted in the course of his X-ray experiments ; 
a gold medal and £1,100 to M. Vaillant, head of the X-ray labora- 
tory at the Salpetriére Hospital, who has continued his work in 
spite of losing his left arm ; and a gold medal to the late Dr. Leray, 
who died on March 26th from btrns contracted during his work in 
radiology.— Reuters Trade Service (Parie). 


Junior Institntion of Engineers.—A dinner in celebra- 
tion of the thirty-seventh anniversary of the Institution's founda- 
tion was given at the Café Monico, Piccadilly Cirous, on May 26th, 
when the president, Lord Weir of Eastwood, presided over а 
company of nearly 100 members and guests ; during the evening, 
Miss Winifred Mansfield and Mr. Roland Merry contributed 
humorous songs and stories, and Mr. Spencer Shaw, L.B.A.M., 
acted as accompanist. 

Besides the Institution's headquarters in London, there are six 
provincial local sections and two abroad, one at Melbourne 
(Australia) and the other at Assam (India); the total membership 
stands at 2,169 of all olasses, comprising engineers of all ages, 
from 18 upwarde, who аге engaged in the technical and adminis- 
trative departments of engineering firms, &oc. 

Following the loyal toats, Mr. Loughnan St. L. Pendred pro- 
pored The Institution,“ in a humorous speech, which was much 
appreciated, and Mr. B. E. Dunbar Kilburn, M.A., in responding, 
referred to the work of the Institution aud the keenness of all 
members. The toast of ''Proeress in Enzineering " had coupled 
with it the name of Lord Weir (president and member of the 
Institution), and was proposed by Mr. С. Н. Wordingham (presi- 
dent-elect of the Ins itution). Kindred Institutions was 
proposed by Mr. 8. E. Fedden (president of the Sheffield Section) 
and replied to by Captain H. Riall Sankey—and thereby hangs a 
tale. A vote of thanks to the chairman, proposed by Lieut.-Col. 
A. E. Le Rossignol, brought the proceedings to a close. 


Educatlonal.— EXCHANGE or PRO ESSOS.— There has 
been for some time а regular annual exchange of professors 
between individual universities in France and America in regylar 
academic fields, but not hitherto in engineering or applied science. 
These subjecta are taught in France under special faculties, not 
included in existing exchanges with America, and the French 
methods of teaching them are unlike the American methods, for 
various reasons. Arrangements have now been made whereby seven 
United States universities have agreed wi:h the French University 
Administration upon the annual exchange of a professor. The 
French selected for their first representative Prof. J. Cavalier, 
Rector of the Univeraity of Toulouse, and a well-known authority 
on metallurgical chemistry, and the American universities have 
selected as their outgoing representative for the year 1921-22 
Dr. A. E. Kennelly, Professor of Electrical Engineering at Harvard 
University and the Massachusetts Institute of Technology. It is 
anticipated that if the plan continues to operate as favourably as 
it has commenced, there should not only be a steady annual 
exchange of a professor in various branches of applied science, but 
also a steady interchange of advanced students between France and 
America. 


Service Notes.— In connection with the Defence Force, 
the following temporary appointments have been made :—London 
Electrical Engineers: Lieut -Col. A. E. Le Rossignol, C.B., T. D.; 
Captains Н. К. B. Reed, T. W. G. Ackland, I. 8. Macadam, O.B.E, 
T. C. Mann. M B E., and Е Matthews; Lieutenants G. St. J. Sugg, 
C. G. Huntley. H. F. Cousins, W. J. Rawlings, A. B. Penney, L. B. 
Fos er, G. О. King and A. W. King; Quartermaster and Captain 
S, W. P. Goodwin —all war veterans. Tyne Electrical Engineers: 
Lieut.-Col. E Robinson, M. B E, T. D., Major H. E. Burton, O. B. E., 
Captain C. M. Foster, Lieutenants C. B. Williamson. R. P. Winter, 
М.С. E. H. E. Woodward, M. C., R. Sharp, O B. K., C. F. Fawcett ; 
Captain and Quartermaster A. Reed. Since being gaz»tted as 
above, Lieuts. R. Sharp and Woodward. Tyne Electrical Engineers, 
have been promoted Captains. Capt. W. H. Pay and Lieut. W. B. 
Davies have been posted to the Electrical Companies of the Defence 
Force. Recruiting for the electrical branches of the Navy and Army 
is very satisfactory. the increased pay and better service conditions 
attracting а good claes of recruita. 


Electricity in Farmipg.— At the Oxfordshire Agricul- 
tural Show, held at Banbury from May 21th to May 26th, electrical 
appliances were well to the fore, showing that electricity is fast 
coming to be recognised as & powerful agent in successful farming. 

Messes, J. BusziNs ELE TRICAL Works, Banbury, who 
specialiee in electric light installations in country houses, man- 
sions and public buildings, had on show a fine range of self- 
contained electrio- lighting and power plants, consisting of Crossley 
engines driving generators. One direct-coupled electrio-lighting 


set, manufactured by Messrs. Dixon Begos. & HUTCHINSON, wag 
used for lighting the stand and advertising novelties. A smal 
„Aster lighting set, and also a good show of their own manu. 
factured switchboards, suitable for country house installations, 
appeared on the stand. Both stationary and portable types of Crossley 
engines driving pumps and farm machinery wereshown. There wag 
aleo an Albany electrically-driven, direct-coupled pump, an eleo- 
trically-driven churn, a washing machine, and a range of farm 
machinery driven by separate electric motors, showing the advan- 
tages of electric drive. Skefoo roller bearings for an electrio clip- 
ping machine and several small electric motors were also exhibited, 
The domestic appliances on show consisted of electric fans, 
kettles, irons, hotplates, vacuum cleaners, and many other labour- 
saving devices; the electric kettles were used for making tea which 
was very much appreciated by the many iaquirers who commented 
on the quickness and cleanliness of electricity. A large amount of 
interest was caused by the Mystio Electric Sign advertising 
Osram Lampe, which was kindly loaned by the General Electric 
Company. Exide Batteries for lighting and self-starting seta 
for motor cars, and battery charging boards were also inoluded. 


Messes J. MAWLE & Sons, of Banbury, also exhibited lighting 
and power plant. 


X-ray Research.— TREATMENT OF CanceR.—Dr. A. E. 
Barolay, medical officer in charge of the X-ray Department of the 
Manchester Royal Infirmary, has received through an anonymous 
donor a gift of £4,000 in aid of research work in connection with 
"intensive X-ray therapy.” The donor has expressed a wish 
that a portion of the money should be utilised in psying the 
expenses of & scholar who is to prooeed to the Continent to study 
the methods adopted in various clinical centres. e.g., Erlangen, for 
the utilisation of intensive X-ray therapy in relation to the treat- 
ment of cancer, says the Manchester Guardian. The Board of 
Management of the Royal Infirmary has accepted the gift, and 
made arrangements to have the necessary apparatus installed in 
the X-ray department. Dr. Anderson has been appointed Research 
Scholar, and will proceed to the Continent in July. A Committee 
consisting of Sir William Milligan (chairman). Dr. A. E. Barolay, 
Prof. Bragg, Dr. Arthur Burrows, Prof. Dean, Prof. Hill, and Mr. 
James Watts, junior, has been appointed to complete the necessary 
arrangements and to administer the fund. The intention of the 
donor is to stimu!a'e inquiry into a reoently-suggested means 
of dealing with malignant disease—a method which has caused 
considerable stir in medical quarters on the Continent. 


Appointments Vacant.—Two junior clerks (£70 + war 
bonus = £185) for the St. Pancras B.O. Electricity Department; 
foremar armature winder (Re.450 per month) for the North. 
Western Railway of India Electrical Department; assistant 
lecturer in Electrical Engineering (£200 + war bonus = £133) 
for the Belfast Municipal Technical College; electrical engineer 
for the Ludlow Electric Light Works; lecturer in Electrical 
Engineering (salary, including bonus, £520) for the Bradford 
Techni: a! College; meter reader and fixer for the Hackney Borough 
Council Electricity Department ; assistant in electrical technology 
(Rs. 625 + per mensem) for the Indian Institute of Science, 
Bangalore. See our advertisement pages to-day. | 


Fatalitles.—An inquest was held on May 28rd, at 
Plymouth, to inquire into the cause of the death of Fred. Langford, a 
wireless operator, who was killed at the Cattewater Air Station by 
anexplosion. Sergeant Fred. Coombes, who is in charge of the wire- 
less station, in giving evidence, said the accident was caused by a 
spark which ignited the celluloid container of an accumulator. 
The flame aet alight Langford's clothing, which was saturated with 
oil, and an explosion resulted. A verdict of “Death from 
natural causes wae returned,” and the Coroner highly complimented 
Corporal Scott, who endeavoured to reach the power house after 
the explosion. Scott tied a towel over his head, broke down th? 
door, and trie} to drag the man away. 

At Hudderefield, on May 28:h, a verdict of “ Accidental death " 


Was returned in the case of Tom Buckley, whose body had been 


found in an electric hoist at the works of Messrs, Gledhill Bros. 
and Co., Ltd., where he was employed. The evidencs indicated that 
he had touched а broken switch, and had died from eleotrio shock. 


London Engineers’ Club.— The proposal to have an 
engineers' club situated in London, to serve the needs of British 
engineers throughout the world, is now coming rapidly to & hesd. 
In fact, we may say it hae come, for а general meeting of the 
supporters of the club waf to be held yesterday, at the Hotel Cecil, 
with Mr. E. Manville. M. P., M.LE.E., &o., in the chair, at which 
resolutions inaugurating the club on regular lines were to be pat 
forward. Over 1,600 applications for membership have already 
been received, and these are being added to daily. Applications are 
coming not only from London and the provinces, but also from 
Australia, New Zealand, India, South Africa, South Americs. 
Canada, Egypt, and the United States, as well as from Norwsy. 
Sweden, Denmark, Belgium, Holland, France, Spain, and Italy. 
It is hoped very shortly to acquire first-class premises in а central 
situation in London, and there is every prospect of the clubs 
starting in the summer of this year. If a census could рерге 
on any day in the year, it would probably be found that some 8 
to 1,600 British engineers from overseas were ia London withou 
any place to call their home, and the Engineers’ Club will not only 
fil this want, but will also serve as an Engineering Exchange for 
the British Empire. The subscriptions proposed are ten guine 
for town members, five guineas for country members, and two 
guineas for overseas and foreign members. Full particulars ca 
be obtained from the temporary Honorary Seoretary, Mr. Edmun 
L. Hill, 39, St. James's Street, London, S.W. 1. 
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A Blind Engineers Invention.— Mr. Gamble, who prior 
to the war was electrical engineer to a suburban Corporation, 
after occupying а number of important posts in the Ministry 
of Munitions, was employed as chief electrical engineer to 
the National Steam Car Co., which was engaged in the 
production of war matériel. While carrying out his duties, 
the bursting of a coal calorimeter deprived him of the sight 
of both eyes, and he was compelled to abandon his profession. 
Through the kindness of Sir Arthur Pearson, Mr. Gamble 
was able to enter St. Dunstan's, where he received training 
in secretarial duties. 

The blinded engineer set about devising a means of over- 
coming the difficulties of typewriting, and the device which 
he evolved is shown in the accompanying illustration. 

The actual keyboard is memorised, and tc help, a Braille 
scale is fitted to the carriage of the machine in place of the 
ordinary printed scale which is seen on every typewriter, 
This scale is fitted with '' stops’’ which operate the bell and 
give warning when the end of the horizontal line is reached. 
The chief difficulty, however, was found in easily determining 
when the end of the paper was being reached, and in doin 
tabular matter, as well as in taking out a document ind 
reinserting it in exactly the same position. Some audible 
warning was obviously necessary, and the attachment shown 
in the illustration (for which letters patent have been applied 


for) gives this. It is made from an aluminium stamping, 
Hanged at each side, and is trough shaped in section. Down 
the trough works a flat clock-shaped spring, its upper end 
being wound round the wheel at the top. 'Го the lower end 
of the spring is fixed а clip somewhat atter the shape ot the 
ofice bull-dog clip, only instead of a spring to close the 
jaws, there is а screw, so that the top end of the paper can 
be inserted by the operator with the full use of both hands. 
On the clip is a projection for obtaining absolute squareness 
of the paper, and a tiny point sticks in the paper tor deter- 
mining the exact position, should the letter have to be taken 
out and reinserted in the machine. With the spring, and its 
clip holding the paper, typewriting can proceed in the usual 
way, and when the end ot the paper is being approached the 
clip above referred to touches another stop with suitable 
trip-levers, to operate the bell which is shown on the right. 
The stops and clip are adjustable so that the exact position, 
working from top to bottom, can always be arranged for, thua 
permitting tabular matter to be done perfectly. Braille 
characters (marked out in inches) are stamped at the side, 
80 that the parts can be adjusted according to the actual 
length of matter required. 

We are indebted to Mr. Pringle, of 140, Bishop's Road, 
Chelmsford, for this description and the photograph. 


Popular Science!—From time to time we have had 
occasion to comment upon wildly exaggerated statements put 
forward by the non-technical Press in connection with new 
discoveries and inventions, as well as in connection with 
things that are neither. 

The latest example of this recently appeared in the Daily 
Mail in what purported to be a description of the re-discovery 
of electrostatic attraction between а semi-conductor and a 
good conductor by Messrs. Johnsen and Rahbek, whose 
relay, according to the Daily Mail, which quotes Mr. Thorne 
Baker in support of its theory, is '' the nearest approach yet 
seen to the unsolvable problem of perpetual motion." We 
cannot think that this is what Mr. Thorne Baker really said. 

At the demonstration the inventors displayed a small elec- 
troscopic detector about the siz of an ordinary fountain pen. 
This is apparently the instrument which leads the Daily Mail 
to think that it is no exaggeration to say that their new 
relay makes it possible to have & portable wireless receiving 
set little bigger than a fountain pen." There are other 
statements which require to be taken cum grano salis, but we 
wil merely disagree with the idea that the new discovery is 
ou remarkable " than the invention of the amplifying 
valve. | 


Whiteley VIllage.— By means of a bequest of one million 
pounds left by the late Mr. William Whiteley, the Whiteley Village, 
providing homes for aged persons, has been built in a beautiful 
park near Walton-on-Thames; it will ultimately provide accom- 
modation for upwards of 500 villagers, the population at present 
numbering 281. On May 28th it was visited by the King snd 
Queen, who were received by the trustees of the estate. 

Electric lighting has ben provided throughout the estate, the 
supply being derived from the Urban Electric Supply Co., Ltd., 
Weybridge. The road lighting is controlled by Venner time 
switches. The main cables were made and laid by the B.I. and 
Helsby Cables, Ltd.; the houte services and road lighting cables 
are C. T. S. laid in g. i. screwed tubes. Interior wiring is of v.ir. 
cable in screwed conduit. The principal contractors were :— For 
wi ing the buildings, and service cables, Messrs.. Pinching and 
Walton; wiring the large hall, Messrs. Duncan Watson & Co.; 
wiring the church, Messrs. Drake & Gorham, Ltd.; fittings and 
lamps, Messrs, William Whiteley, Ltd.; main switchboard (by Mr. 
Cecil Hodges), Messrs. Malcolm & Allan; 20-line telephone 
exchange and stations for the use of the staff, Western Electric 
Co., Ltd., installed by Messrs. Duncan Watson ; electric bells and 
road lighting cables, Mesars. H. J. Cash & Co. 

The church organ blower is driven by & motor which is con- 
trolled by an automatic device devised jointly by the consulting 
engineer, Mr. H. D. Wilkinson, M.I.E.E. M I. Mech E. (who was 
responsible for the whole of the engineering installations on the 
estate), and the resident engineer, Mr. J. Hetherington. 


Electrostatic Adhesion.— The earliest discovery of the 
phenomenon which Messrs. Johnsen and Rahbek have re-discovered 
sppears to have been made by Elisha Gray. It was recorded in 
THE TELEGBAPHIC JOURNAL of September Ist, 1877, in an article 
by W. Н. Preece (afterwards Sir W. H. Pre»ce), as follows : — 

„Elisha Gray, of Chicago, in 1873, succeeded in producing tones 
from the finger when rubbing а dry sororous body, such as an 
ordinary tin can, while the intermittent currents sent by a 
vibrating tuning fork were passing through it, and by attachirg 
an electromagnet to a hollow sounding box, open at one end and 
closed at the other, he was able to reproduce exactly the tones of 
the musical notes transmitted. His electromagnet had its arma- 
ture rigidly fixed to one pole, and separated from the otber by a 
space of one-sixtieth of an inch. He called it a resonator. The 
vibrations of this armature were imparted to the sounding box and 
became thereby magnified.” 


— ' 


INSTITUTION . NOTES. 


10500000 of Electrical Engineers. — The resulta of the recent 
elections having been announced at the meeting held on May 26th, 
we are now able to give a list of the о сега and Council of the 
Institution for the eession 1921-22. The list, of course, is in addi- 
tion to past-presidents. The names of those newly elected are 
given in italics. 

President.—J. 8. Highfi«ld. 

Vice- Presidents.—Dr. W. H. Eccles, A. A. C. Swinton, Prof. E. W. 
Marchant, D. Sc., C. C. Paterson, O. B. E. 

Hon. Treasurer.— Sir James Devonshire, K B. E. 

Ordinary Members of Council. —H. J. Cash, Lieut.- Col. Cortez- 
Leigh, J. R. Cowie, S. Erershed, 8. E. Fedden, E. A. Gatehouse, F. 
Gill, P. V. Hunter, C. B. E., A. H. W. Marshall, Sir W. Noble, Sir 
A. M. Ogilvie, K. B. E., O. B., A. Page, T. Roles, Dr. A. Russell, 
A. W. Tait, C. B. E., P. D. Tuckett, C. Vernier, B. Welbourn. 

In addition to the above, we give, as far as we are able, the 
chairmen-elect and immediate past-chairmen of Territorial and 
Colonial Centres (chairmen in italics) :— 

N.E.—Prof. W. M. Thornton, D. So., and J. R. Beard, M. So. 

N.W.—Ald. W. Walker and J. Frith. 

S. MIDLAND.—F. Forrest. 

N. MipLAND.— W. Z. Burnand and C. J. Jewell. 

Inis. — A. W. Eaton and A. G. Bi uty. 

8соттїён.—Ё, T. Goslin and J. E. Sayers. 

HoOoNd-KONd.— F. Graham. 

CAPE TOWN. — W. F. Long. 

CaLouTra.—J. W. Meares. 


ANNUAL GENEBAL MEETING.—The forty-ninth annual general 
meeting of the Institution was held in the LE.E. building, on 
Tuesday last, when the President, Mr. Ll. B. Atkinson, introduced 
the Council's report for the 1920-21 session, which was abstracted 
in our last issue. In briefly touching on the more important points, 
Mr. Atkinson said that they had been hardly able to trace any loss 
of members consequent upon the recent increase in subsoription. 
The report and accounts were adopted, and a vote of thanks 
to the Institution of Civil Engineers for the facilities it put 
at the disposal of the I E. E. for nearly five years was carried, 
as was 8160 a vote of thanks to the hon. officers of the Institution 
at home and abroad. Messa, Allen & Attfield were re elected 
anditors. The meeting then terminated. 

Так CBARTER.—4À special meeting was then held, at which the 
President introduced the subject of the Royal Charter which the 
Institution is to ask the Privy Council to grant, and explained 
that a postcard vote had been taken; 63:6 per cent. of the cor- 
porate members had voted, all except three being in favour of the 
proposal. After Mr. В. T. Smith had seconded the resolution pro- 
posing to кеек the charter, and Mr. C. Н. Wordingham had 
explained the work he bad done in connection with the subject, 
the motion was put to the meeting, and carried unanimously. 
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LEcTURE.—Afterwards an ordinary meeting vas held, to hear 
a lecture on " Research Work in the United States," by Dr. F. B. 
Jewett, chief engineer of the Western Electric Co., which, said the 
President, had the largest research laboratories in the world. Dr. 
Jewett was severely handicapped by the non-arrival of a numberof 
lantern slides which were to have illustrated hia lecture, but he 
substituted ап extemporaneous discourse on the development, of 
research in the United States, which was heard with deep interest. 
He expressed some doubt whether industrial research had not 
been overdone; pꝛop'e were expecting too much from it, and 
wanen the dollars failed to roll in, there might be a reaction. The 
National Research Council. formed with the aid of the Nationa: 
Academy of Sciences, was founded to carry out war work, which it 
did very eff otively; it was now being reorganised for peace 
purposes, and covered the whole field of science, each division 
being provided with а chairman, who was paid an adequate salary. 
The Engineering Foundation had joined forces with it, and became 
the Engineering Division. The function of the National Research 
Council, which was not a Government institution, was to stimulate 
re:earch in the industries and to provide funds for the purpose; it 
had some 3200,000 a year at its disposal, provided by the Engineering 
Foundation and tbe industries. Men of recognised ability were 
granted fellowships worth from $1,800 to $2,500 a year to carry on 
research. Particulars were given of some typical researches, to 
which the industries contributed large sums of monay. A research 
on the fatigue of metals was particularly successful, and while the 
big firms would not co-operate іп a research on electrical insu’a- 
tion,they readil y supported the National Research Council with funds 
to prosecute the investigation. Private research laboratories were 
now thoroughly established, and able men were being trained for 
industrial research, not in technical colleges, but in universities, 
The big firms had their own laboratories ; small ones combinel for 
the purpose. and there were also consulting research laboratories. 
Sir Frank Heath then gave & full account of the organisation of 
the British Department of Scientific and Industrial Research, and 
compared its m^thods with those ad»pted in the United States. The 
meeting olosed with votes of thanks to the speakers, proposed by 
Mr. C. H. Wordinvgham and Mr. C. C. Paterson. 

WIRELESS BE TION COMMITTEE, 1921-22, — The following 
members have been nominated to serve on the Wireless Section 
Committee, 1921-22: —Chairman : Dr. G. W. O. Howe. New nomi- 
nations for membership of the Committee: Mr. B. Binyon, 
O B.E, Dr. W. H. Eccles, G. H. Nash, C.B.E., and C. C. Paterson, 
О.В E. The following will continue to serve as members of the 
Committee: Sir Charles Bright, F. RSE, Mr. R. C. Clinker, Prof. 
C. L. Fortescue, Mr. A. Gray, Admiral of the Fleet Sir H. B. 
Jackaon, G.O.B , Captain H. J. Round, M C., Messrs. A. A. C. Swinton, 
F.R.S., and L B. Turner. 

SuMMER MEETING. —The secretary of the Institution informs 
us that. in view of the continuance of the coal miners' strike, the 
Scottish Committee has been reluctantly oompe' led to cancel the 
proposed Summer Meeting, which was to have been held in Scotland 
next week. 

ELECTROSTATIC ADHESION. — Оп May 26th Messrs. Alfred 
Johnsen and Knud Rahbek demonstrated the phenomenon of 
&lhesion between the surfaces of a semi-conductor and a good 
conductor when a potential difference is applied to them. This 
was outlined in our issue of May 20th. Their first experiment, 
performed by means of a balance to one side of which a brass disk 
was suspended in contact with a slab of lithographic stone, showed 
that when a potential difference of 440 volts was applied, the 
adhesive force was in excess of 600 grammes. 

Th» most useful form of appiratus constructed to make use of 
the principle consisted of an agate or flint cylinder, mechanically 
rotated, over which was fitted a metal band held in position by 
springa. This arrangement was put into a circuit аз а relay, when 
а series of electrical impulse caused corresponding movements of 
of the band. In this way it was possible to record the receipt 
of telephonic or telegraphic impulses, ag well as wireless waves. 
An application of this apparatus demonstrated by the inventors 
took the form of a atringless violin, which was made to serve the 
purpose of а loud-speaking te'ephone, amplifying the impulses set 
up in а telephone circuit by а violin played in another room. 
Speech was also transmitted in this way. Another application, 
shown in action by means of a shadow outline thrown upon а 
&creen, was a small electroscope about the size of an average 
fountain pen, which can be used to test whether conductors are 
„live“ or not. 

Iron and Steel Institute. —The autumn meeting will be held, by 
invitation of the Comité dea Forges de France, in Paris, on 
September Sth and 6th — The Times. 

British Sclence Guild.—The annual meeting of the Guild will 
be held at the Goldsmiths’ Hall, on Wednesday. June 8th, at 3 p.m. 
The speakers will be: The Right Hon. Lord Montagu of Beaulieu, 
K. C. I. E., C. S. I.: the Very Rev. William R. Inge, C.V.O, on The 
Road to Ruin and the Way Out " ; and Sir Richard A. S. Redmayne, 
K.C.B.,on The Importance of Research in Promoting the Develop- 
ment of the Mineral Industries Cards of Invitation may be 
obtained on application to the Seoretary, British Science Guild, 
6, Juhn Street, Adelphi, W.C. 2. 

Physical Society of London —At the meeting held on May 
13th, a paper, e:titled Notes on Vacuum Tubes used as 
Detectors of Electrical Oscillations.” by Messrs. Hartshorn and 
E. 8. Keeping, was read by the former. The paper des- 
cribes the development of a robuat form of vacuum tube which 

was used as a detector of electrical oscillations in the '' wire- 
leas © circuits carried by aeroplanes. Platinum electrodes are 
avoided, being replaced by strips of tinfoil, to which contact 
may be made by the spring clips holding the tube in position. It 
is found that when a discharge is passed through such a tube, the 


walls are affected in such a way that thenoeforth it la much easier 
to get a discharge to pass. The change produced by the first dis. 
charge is annulled by heating the tube above 210°C. Farther, if 
the walls are coated on the insid: with a metallic film, this firs 
discharge is unnecessary, and the tube is unaffected by heating, 
but when the walls are coated with an insulator, it is, if anything, 
more difficult to pass adischarge. A silica tube behaves like one 
coated with metal. It sceme possible that the change in the tube 
may be due to the formation of a layer of gas molecules on the 
walls by the first discharge. The explanation of the behaviour of 
the silica tube is difficult. 


Association of Mining Electrical Eogineers.—At the annual 
meeting of the West of Scotland Branch of the Association, held 
in Glasgow, Mr. Frank Anslow, who presided, announced that the 
membership now exceeded 300 — Offic» bearers were elected for the 
ensuing session; Mr. F. J. Jamieson was elected president. А 
paper by Mr. J. A. B. Horsley, Н.М. Electrical Inspector of Mines. 
on "Surface Electrical Equipment at Mines, as Affected by the 
Regulations of July, 1920," was read and discussed. 


The Franklin Institute.—On May 18th, at а meeting of the 
Institute, a certificate of honorary membership was presented to 
General Pershing. The Franklin Medal and a similar certificate 
were presented to the French Ambassador for Prof. Charles Fabry, 
of the University of Paris. A similar honour was paid to Mr, 
F.ank J. Sprague, of New York. The paper read on behalf of 
Prof. Fabry was entitled Studies in the Field of Light Radiation.” 
Mr. Sprague presented a review of the progress of eleot rio tracti n. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with tM 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of tM 
ELECTRICAL REVIEW posted as to their movements, - 


Darwen Town Council has decided to increase the salary of М, 
FLETCHER, electrical engineer, by £100 a year ; and that of MR. 
NEWHOLME, tramway manager, by £50 a year, with a further 
£25 in each of the next two years. 

Мв. C. WILLIAM SKINNEB, a member of the a'aff of tbe I ER 
from 1912 to 1919, and now with Mr. Fredk. A. Grant, F. A. IL. wu 
first in order of merit at the recent examinations of the Auctiovesrs 
Institute, receiving the silver medal, the Institute and Branch 
prizes, and was also successful at the Intermediate Examination 
of the Surveyors’ Institution. 

Messrs. Malcom & Allan, Ltd., electrical power and lighting 
contractors, inform us that their London manager. Mr. Н. 8 
Davidson, is now no longer in their employ. MR. H. FRawc* 
SMITH, who has been engaged as their London technical-manager. 
was for many years in the employ of Messrs. J. G. White & Co. in 
South America. Мв. H. S. BUTLER will continue as commercial 
manager of their London branch. 


Мв. Hran S. DAvipsox, late London manager for Menn. 
Malcolm & Allan, Ltd, has now joined the staff of Mr. Stanley 
Johnston, engineer, of 7-9, Queen Street, Belfast, in a simia 
capacity. 

Halifax Tram ways Committee recommends the granting of an 
honorarium of £300 to Мв. J. W. GALLOWAY, tramway engineer. 
in recognition of extra services rendered by him in connection 
with the management of the undertaking during the illness of the 
manager, and pending the appointment of the new general 
manager. | 

MR. E. W. Dorey has opened offices at Norwich House, Bonth: 
ampton Street, W.C. 1, where he is specialising in the installation 
of apparatus for the improvement of power factor. 

Mr. P. O. WILLMOTT, after 16 years with Messrs. Robt. W. 
Blackwell & Co., Ltd., for the last 12 as purchasing sgent and sales 
manager, has resigned his position, and will start in business 
handling similar lines, with his colleague and assistant, MR. F. 8. C 
PHILLIPS, who has also resigned from Messrs. Blackwell's servic. 
For the present, letters should be addressed to 13, Alexandra Park 
Road, London, М. 10. 

The Тнв announces that Sir EOUUN D WYLDBORE-SMITH bM 
accepted the post of chairman of the Metropolitan Carriage, Wagoo 
and Finance Co. 

Ma. G. BoORMAN, manager of the Electrical Department of 
Messrs. Albert Lee & Co., Ltd., London. E.C., informa us that he 
has resigned his position as from May 31st. 


The еу Telegraph states that Мк. ALEXANDER Mors, ORB, 
superintending engineer of the London District of the Post Ofo, 
is about to retire after nearly 17 vears' rervioe, On Tuesdsy last 
Sir William Noble. the Enginee. i.:-Chief, presented Mr. Moir. on 
behalf of the staff of the district, with a grandfather clock, sad 
Mrs. Moir with a diamond broocn. 


Mr. W, J. MATHEWS, 74, Greenway Avenue, Taunton. late sales 
manager of Messrs. Newtons, Ltd., has been appointed sole seent 
of the Electric Construction Co., Ltd, for the South West of 
England. 

Ma. L. W. GEORGE, chief assistant at the Horsham Urban 
District Council electricity works, haa been appointed to a similar 


position in the Aldershot Urban District Councils electric 
department, 


— 
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A oorrespondent is anxious to get into communication with 
MAJOR Pops, R. E, ex-0/C. 31th (Eastern) Division Signal Com- 
pany, R.E., who returned to South America after the war. 


Obituary.—Mr. Е. L. ORDE.—We regret to record the death, 
which occurred suddenly in London, on May 27th, of Mr. Edwin 
Lancelot Orde, ex-President of the North-East Coast Institution of 
Eogineers and Shipbuilders and a director of Armstrong, Whit- 
worth & Co., Ltd., of Newcastle-on-Tyne. Mr. Orde was 58 years 
years of age. He was greatly interested in the use of oil fuel for 
sea-going vessels. | 

Мв. E. BRowN.—The death took place on May 23га, at the age 
of 36 years, of Mr. Ernest Brown, who had for 16 years been on 
the staff of the Northampton Electric Light Co. For the past eig ht 
years he had been foreman of the wiring department. 


NEW COMPANIES REGISTERED. 


Lancashire Industries, Ltd. (174,761).—Private company. 
Registered May 18th. Capital, £1,000 in 900 ordinary shares of £1 each and 
200 ordinary shares of 10s. each. To carry on the business of electrical 
engineers, factors of and dealers in electrical and mechanical appliances, 
shippers, warchousemen, clothiers, leather merchants, importers, exporters, 
and agents, &c. The subscribers are: F. W. Roberts, 11, St. Oswald Street, 
Manchester, electrical engineer; E. Tracey, 10, Argyle Avenue, Victoria Park, 
Manchester, secretary; J. Moorland, 6, Tennis (?) Street, Old Trafford, Man- 
chester, director. The first directors are: F. W. Roberts, E. Tracey, and 
Н. D. Barker. Qualification: Twenty ordinary shares, Registered office: 
63, Cannon Street, Manchester. 


Lift & Engineering, Ltd. (174,800).—Private company. 
Registered May 20th. Capital, £5,000 in 21 shares. To carry on the business 
of manufacturers and constructors of and dealers in lifting and hoisting 
machinery, contractors, electrical, mechanical and general engineers, machinists, 
fitters, founders, &c. The subscribers (each with one share) are: W. G. 
Clark, 2, Hill View Road, Orpington, Kent, insurance official; H. F. C. 
Smith, 65, New Bond Street, W. 1, engineer. The first directors are not 
named. Registered office: 4, Tokenhouse Buildings, King's Arms Yard, E.C.2. 


Н. J. Harding, Ltd. (174,831).—Private company. Re- 
gistered May 23rd. Capital, £8,000 in £1 shares. To carry on the business 
of motor, electrical, and general engineers as formerly carried on as “H. J. 
Harding," at Low Row, Sunderland. The first directors are: H. J. Harding 
(permanent managing director), 38, Elmwood Street, Sunderland: F. W. 
Douds, 57, Dundas Street, Sunderland; J. R. Smith, 40, Church Street, 
Deptford, Sunderland. Secretary: J. R. Smith. Registered office: Low Row, 
Sunderland. s à i 


Lacv.Hulbert & Co. (1921).—Private company. Regis- 
tered May 20th. Capital, £40.000 in £l shares. To carry on the business 
of pneumatic and general, mechanical, and electrical engineers, machine, tool, 
and motor makers, vacuum cleaners, boiler makers, makers of air com- 
pressors, vacuum pumps, and other pneumatic machinery, iron, brass, metal, 
and other founders, smelters, refiners, engineers, &c., and to adopt an 
agreement with Lacy-Hulbert & Co., Ld. (incorporated in 1903). The first 
directors are: C. E. Lacy-Hulbert, Morden Grange, Mitcham, Surrey; А. G. 
London, Oakleigh Lodge, Sunburv, Middlesex; D. G. Halsted, no address 
given. Registered office: Boreas Works, Beddington, Croydon, Surrey. 


Tidd, Siday & Co., Ltd. (174,902).—Private companv. 
Registered May 26th. Capital, 220.000 in £1 shares. To carry on the 
business of electricians, engineers, telephone and scientific instrument manu- 
facturers, chemists, manufacturers of perfumes, disinfectants, deodorant and 
chemical preparations, &c., and to adopt an agreement with W. E. Siday. 
The first directors are: J. T. Tidd, 22, St. Stephen's Avenue, West Ealing; 
W. E. Siday, 43, St. Helens Gardens, North Kensington; H. S. Grimston, 
101, Grosvenor Road, Ilford; H. Buss, 341. Ivvdale Road. Peckham Куе, S.E. 
The two first-named are permanent. Qualification: £100. Registered office: 
180, Drury Lane, W.C. 


OFFICIAL RETURNS OF ELECTRICAL 
` COMPANIES. 


‚ Jones, Burton & Co., Ltd.—Mortgage dated Mav llth, 
1921, to secure £5,000 charged on certain land and buildings in Liverpool. 
Holder: G. L. Burton, 16, Victoria Street, Westminster. 


Simms Motor Units (1920). Ltd.—l.and Registry charge 
on “ Тһе Grange," East Finchley, dated Мау 4th, 1921, to secure £40,000. 
Holders: W. E. Martin, The College, Maidstone, and E. J. Townsend. 
Tynwald, Packhorse Road, Gerrards Cross, Bucks. (trustecs of prior decd 
securing £40,000 mortgage debentures). 


Altrincham Electric Supply, Ltd.—Debenture dated 
May 13th, 1921, to secure £32,000 charged on the company's undertaking 
and property, present and future, including uncalled and unpaid capital. 
Holders: London County Westminster & Parr's Bank, Ltd. 


W. H. Dorman & Co., Ltd.—Deposit on Mav 2nd, 1921. 
of deeds of certain lands and premises in Stafford, to secure all moneys due 
or to become due from company to Llovd's Bank not exceeding £10,000 (in 
addition to £40,000 secured by prior charge). 


Pontelec Welding Patents. Ltd.—Return dated Tanuarv 
6th, 1921. Capital, £30,000 in £1 shares (20.000 ordinary and 10.000 pre- 
ference), 20,000 ordinary and 5.000 «reference shares taken up. 5, 000 paid, 
£20,000 considered as paid. Mortgages and charges: £2,000. 


Notting Hill Electric Lighting Co., Ltd. (25,921).— Return 
dated March 29th, 1921. Capital, £201,352 10s. in 17,002 6 per cent. non-cumu- 
lative preference and 2,998 6 per cent, cumulative preference shares of £10 each 
and 27,050 ordinarv shares of Is. each. 11.402 non-cumulative preference, 
2,998 cumulative preference. and 27.050 ordinary shares taken up. £145,352 10s. 
paid. Mortgages and charges: £64,000. Also guaranteed bv this company 
and the Kensington & Knightsbridge Electric Lighting Co.. Ltd., and issued 
under the powers of the Kensington & Notting Hill Electric Lighting Companies 
Act, 1899: £221,550. 


Telegraph Construction & Maintenance Co., Ltd. 
(1L47C).—Return dated March 24th, 1921. Capital, £896,400 in £12 shares. 
All shares taken up. £448,200 paid. £448,200 considered as paid. Mortgages 
and Charges: Nil. ' | ko | 


London Electric Supply Corporation, Ltd. (24,957).— 
Capital, £1,300,000 in 200,0U0 ordinary sharcs of £3 each and 90,000 preference 
Shares of £3 each and £250,000 to be divided into preference or ordinary 
shares as the board may determine. To March 7th, 1921, 111,000 ordinary and 
89,840 preference shares had been issued and £782,200 paid thereon. A 
further £160 had been paid оп 160 shares forfeited. £587,355 debenture 
stock was outstanding. 


Yorkshire (West Riding) Electric Tramways Co., Ltd. 
(84,167).— Capital, £600,000 in 70. 6 per cent. cumulative preference and 
50,000 ordinary shares of £5 each, of which, to February 17th, 1921, 46,261 
preference and 40,977 ordinary had been taken up. All credited as fully 
paid (total £436,190). £272,373 44 per cent. first debenture stock was out- 
standing (part of £400,000 authorised). 

Newmarket Electric Light Co., Ltd. (44,450).— Capital, 
£30,000 in £10 shares. Return dated April 4th, 1921. 2,656 shares taken up. 
£20,900 paid. Mortgages and charges: £14,200. 

Newcastle & District Electric Lighting Co., Ltd. (28,022). 
—Capital, £300,000 in 210 shares. Return dat March 25th, 1921. All 
shares taken up. £297,500 paid, leaving £2,500 in arrears. Mortgages and 
charges : £303,100. 

New Development Co., Ltd. (112,145).—Capital, .£5,000 
in £l shares. Return dated March 30th, 1921. 1,275 shares taken up. 
£1,275 paid. Mortgages and charges: МИ. 


CITY NOTES. 


The gross receipts for 1920 were 
Anglo-Argentine 44, 413,165, less expenditure £3,198,028. In- 


ramways cluding £44,513 interest received and trans- 
Co., Ltd. fer fees, there is £1,259,650 available. From 


this there 1s deducted £70,660 annuity to 
City of Buenos Ayres Tramways Co. (1904), Ltd., £587,821 in- 
terest and sinking funds for debenture stocks, and £7,295 sink- 
ing fund for redemption of preference and ordinary shares, 
leaving £593,875, plus £175,510 brought forward. The follow- 
ing distributions were paid during the year in satisfaction of 
all the arrears and current dividends on the 51 per cent. first 
preference shares: July, 1920, dividend for year to June 30th, 
1918, £176,000; October, 1920, dividend for year to June 30th, 
1919, £176,000; December, 1920, dividend for 18 months to 
December, 1920, £264,000; total £616,000. The directors now 
recommend the payment of a dividend of 5} per cent. on the 
second preference shares in satisfaction of the arrears to 
December 31st, 1916, £137,500; leaving to be carried forward 
£15,854. £133,172 has been allocated out of revenue to the 
general renewals fund, against £97,000 in 1919, the additional 
provision being considered desirable in view of the high cost 
of materials. The number of miles open for traffic was 3951. 
the actual mileage run during the year being 61,303,692, and 
the number of passengers carried 432,636,355. The traffic 
receipts received the benefit of the revised fares from April 
10th, 1920, and show an increase of £886,981. The increase 
is equal to 28.36 per cent. The working expenses were 75.60 
per cent., as compared with 79.91 per cent. in 1919. Traction 
expenses were £52,970 lower than the previous year, due to 
decrease in cost of fuel. The death is reported of Monsieur 
G. de Laveleye, president of the Banque de Bruxelles, who 
had been a director of the company for nine years. On his 
appointment as Parliamentary Secretary to the Board of Trade, 
Sir Philip Lloyd-Greame, K.B.E., M. P., relinquished his seat 
on the board, and the vacancy was filled by the appointment 
of the Rt. Hon. Sir Edward Goulding, Bart., P.C., М.Р. The 
board record their appreciation of the services rendered by the 
members of the local committee, Mr. Pedriali, the general 
manager, Mr. Dawes, the London manager, and the staff 
both in the Argentine and London. | 
Mr. J. Pedriali. the general manager, reporting at length 
upon the undertaking, says that the vear 1990 may be classified 
as а year which commenced full of promise and terminated 
in a disappointing manner. The post-war prosperity, which 
was world-wide, coupled with the excellent harvests and very 
high prices obtainable for all the produce of the country. had 
the effect of producing an extraordinary growth of activity 
during the first half of the year, but the slump in prices and 
consequent business stagnation which marked the reaction 
in Europe and the United States was not long in producing 
effects in Argentina, and towards the close of the vear the 
crisis was acute. The immigration continues poor, and this. 
no doubt, is due in great measure to the unsettled state of 
affairs in. Europe. the Argentine Republic not offering, on the 
other hand, at the present time, апу special inducement to 
the labourer abroad. The work undertaken bv the technical 
department (surface) during the vear was exceptionally heavy. 
There are 43 fewer motor cars and 96 more convertible trailers 
in service than in the previous vear. The number of break- 
downs in the overhead installations show a still further im- 
provement upon the results of the previous vear. notwith- 
standing the fact that this vear several exceptionally violent 
storms were experienced. "The methodical unification of all 
materials and accessories. and the svstematic inspection of 
the lines upon the basis of the actual traffic borne, have given 
excellent results in practice. During the course of the vear 
the subwav rolling stock was reinforced by the arrival from 
Europe of 31 motor cars, thus bringing the number of cars 
up to 120. The general passenger traffic for the year compared 
favourably with the corresponding returns of the previous 
year. In 1919 there was a serious strike lasting three weeks. 
which completely upset the normal passenger transport. In 
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1920 there was a general taxi-cab strike, which had a beneficial 
ellect upon trattics; the increased revenue represented by this 
strike amounted to at least $7,000 to 58.000 paper per day. 
‘Then again in 1920 they had the 12 cent tariff from April 10th. 
The number of passengers carried during the year was 
391,312,991, giving an average return of 4.19 passengers per 
car km. run. In 1919 the passengers carried amounted to 
335, 008.590, the average per car kin. being 4.10 passengers. 
There was thus an increase of 16.5 per cent. in the total num- 
ber of passengers carried in favour of 192). The subway traffic 
receipts for 1920 сошраге very favourably with those of pre- 
vious years. The number of passengers carried was 41,323,364, 
as compared With 35,006,350 in 1919, or, say, an increase of 
15.56 per cent. The average number of passengers carried 
per car km. shows also an important increase, the figure for 
1920 being 7.56, as against 7.69 in the previous year. The 
average receipts also show an important increase, the return 
per car km. being 90.5 cents, whereas in 1919 the average was 
76.9 cents. For 266 days the receipts were benefited by the 
increased fare of 12 cents, and for the first 100 days the fare 
was at the old rate of 10 cents. In forecasting the probable 
increase from the altered fare it was roughly calculated that 
one million passengers per day would contribute the additional 
2 cents, giving an increase of $20,000 per day. But this figure 
has been reduced by the largely increased sale of workmen's 
return tickets, issued at 10 cents for the double journey. The 
increase in passengers has been 16.7 per cent. and the increase 
in car kilometres run 14.4 per cent. The wages, taxes, and 
pension fund have taken $7,176,653, which has been met by 
the increased receipts. The cost of electricity has been less by 
$530,255. The difliculty in the middle of the year in pro- 
curing fuel affected very disadvantageously the cost of pro- 
ducing eleg@ricitv. The fuel situation got worse in place of 
better. and in the latter months of the year 1920 energy cost 
more than in 1919. The net amount debited to capital account 
for the year was £507,333. The expenditure on renewals 
account was £52,011. As a result of the tariff question the 
company presented its scheme for the construction of the new 
30 kilometres of track, which it had agreed to build within 
the next three vears, and this scheme is now being studied 
in the municipality. Mr. Pedriali concludes as follows :— 

Although the increase in passengers of the year 1920 over 
1919 surpassed the estimate given in my report for 1919, this 
cannot be attributed to a continuation of the flourishing situa- 
tion during the whole year, but rather to the fact that, in 
calculating the effects of the application of the new 12 cent 
tariff I slightly over-estimated the losses of passengers we 
would have. The latter months of 1920 certainly gave signs of 
the recommencement of a commercial crisis, the direct result 
of the world-wide post-war reaction, which became acute in 
the first months of 1921, and still continues. This has affected 
our traffic, and is likely to continue doing so throughout the 
year, for the reasons given at the commencement of this 
report. All things considered, therefore, I think we cannot 
estimate an increase in receipts beyond 5 per cent. upon the 
vear 1920. The great drop in prices of fuel will, however, 
favourably affect our working expenses, especially after the 
month of April, when the present stocks of coal at higher 
prices are exhausted.“ 

At the meeting, on June 7th, a resolution will be submitted 
authorising the directors to borrow a temporary loan up to 
not exceeding £500,000 in the aggregate at any one time. 


-— —— — — — — — 


The Financial Times states that owing 


Barcelona to adverse conditions, the company warns 
Traction, Light the 54 per cent. first mortgage bondholders 
& Power Co. that 1t may not be possible to pay the in- 
creased rate of interest on December Ist 

next. The company states that apart from the general dift- 


culties following upon the war, unforeseen and adverse events, 
both of an economic and social character, have occurred in 
the Barcelona region, which have hindered the development 
of business, brought about financial stringency, and caused 
considerable depression in the textile industry, which is such 
an important factor in the business hfe of Barcelona. Spanish 
exchange itself, which until recently, had been advantageous, 
has seriously reacted. In May, 1920, it stood at 22.99 pesetas 
to the £, whereas in the present month it has been as high 
as 20 pesetas to the £. Having regard to these unfavourable 
conditions, the directors and the Bondholders’ Committee con- 
sider it their duty, in fairness to the bondholders, to issue a 
warning note that. although the receipts of the operating 
companies have shown considerable increase, it is possible 
that the net revenue of the Barcelona company may not justify 
payment of the interest at the increased rate on December 1st 
next. The question can only be settled in. August, when the 
results of the operating companies for the first six months of 
the current year are known. | 

Società Anglo Romana | (Rome).—This 
company closed its working year (1920) with 
a loss of 6.825.889 lire, the obstacles which 
it had had to contend with rendering it 
impossible to equate prices with costs. The Labriola Wages 
Award alone had saddled the company with a Т5 per cent. 
increased wages burden. The meeting decided to cover the 
loss by drawing upon the extraordinary reserve. | 

Officine Elettro-Ferroviarie (Milan).—Notwithstanding the 
unhappy events of 1920, when the works were seized by the 
workmen, and despite the growing burdens on all branches 


Italian 
Companies. 


of the business, the year closed with a good financial result. 
The net balance amounted to 1,420,021 lire, which allowed 
of the payment of a dividend of 12 lire to each of the муу} 
shares of the nominal value of 100 lire. 

Socictà Islettrica Bergamasca (Bergamo).—The report showed 
that the year 1920 had been a hard trial for the company, 
which had to face continually increasing costs, with no pos. 
sibility of augmenting the returns. In October they were 
planning the new plant on the Parina, and they were now 
considering the definite scheme. The accounts disclosed an 
available net balance of 497,467 lire, out of which a distribution 
of 6 per cent. would be made. 

The balance sheet of the Società anonima Gas ed Elettricità 
di Erba Incina (Milan) showed an available net виш of 
56.296 lire, from which a dividend of 12.50 lire would be 
apportioned. Other dividends declared were: Società ldroe- 
lettrica dell'Ossola—8 per cent. Società Elettrica Comense A. 
Volts (Como)—8 рег cent. Società Pandama di Elettricità 
(Milan)—10.50 lire per share of 150 lire. 

The following companies have increased their capital: 
Società anonima Officine di Energia Elettrica (Novara), from 
800,000 to 1,200,000 lire. 

Società Litoranea di Elettricità di S. Dona del Piave, from 
700,000 to 1,400,000 lire. 

RN A Alto Cremonese (Milan), from 400,000 to 

: e. 

Socictà per Imprese Elettricità di Macerata, from 1,500.00 
to 2,000,000 lire. 

The Società Italiana. di Elettrochimica, of Rome, which 
has a paid-up capital of 10,500,000 lire, announces the dis 
tribution of the dividend of 7.70 lire per share for 1919-9), 
which was decided on at the general meeting held last 
January. At the same time the share capital is being in- 
creased to 21,000,000 lire by the issue of 150,000 new shares 
of 70 lire each at par. 


The Elektrizitats Gesellschaft Alioth, of 
Basle, which is in close relationship with 
Brown, Boveri & Co., of Baden, has de- 
cided to pay a dividend at the rate of 
5 per cent. out of net profits of 345,000 fr. in 1920, being the 
same rate as 1n preceding years. 

The report of the Motor," A.G. fur Angewandte Elektri- 
zitate. of Baden. Switzerland. which is a holding company 
for the Brown-Boveri group, reports that the investments 
in 1920 suffered considerably from the situation of exchange. 
The net profits amounted to 810,000 fr., of which 730.00 fr. 
has had to be written off for exchange losses, and the balance 
has been carried forward. The share capital remains at 
36.000.000 fr., and the loans at 45,000,000 fr. The interests 
held by the company in the Forces Electriques Alsacienne. 
Forces Electriques Lorraine, and Forces Electriques Sundgo 
Viennes were transferred during the year to the Societé Ala 
"enne et Lorraine, of Nancy, in which the company bods 
shares. 


Swiss 
Companies. 


The Société Francaise des Electrodes, ol 
Lyons, reports net profits of 1. 145.000 fr. 
for 1920, as compared with 1,530,000 fr. in 
the preceding year. А dividend at the 
rate of 7 per cent. has been declared, as against 8 per cent. 
in 1919. | 

The Compagnie Le Moteur Electrique, of Lyons, which 
produces motors for 25 cycles and special apparatus for start- 
ing looms, &c., has declared a dividend at the rate of 6 per 
cent. per annum for the first financial year, which comprised 
nearly ten months. 

The Société l'Electro-Métallurgique de Dives reports thal 
a fair resumption of business took place at the beginning ol 
1919-20, but was unfortunately succeeded by depression ш 
the latter months of the year. Nevertheless the profits were 
materially higher than in 1918-19. After placing 1.500. 0% fr. 
to depreciation, the accounts show net profits and balance 
forward amounting to 5,620,000 fr., permitting of the payment 


French 
Companies. 


of a dividend at the rate of 60 fr. per share and the carrying 


forward of 2,289,000 fr. 

The Compagnie Francaise Thomson-Houston proposes to 
pay a dividend at the rate of 45 fr. per share for КӘ) on 
the 400,000 shares of 500 fr., this contrasting with 40 fr. FT 
share in 1919. The net profits amounted to 22,900,000 fr., à5 
against 15,655,000 fr. in the previous year. It is stated that 
the value of the turnover last year was 110.555.000 fr., 45 
contrasted with 62,517,000 fr. in 1919, and that of the orders 
on hand at the end of the year reached 100,083,000 fr., s$ 
against 61,985,000 fr. at the close of 1919. | 

Compagnie d'Electricité de Limoges.—The ordinary meeting 
passed the accounts for the year 1920, which showed a credit 
balance of 494,992 fr., exceeding by 33,397 fr. that of the 
foregoing year. The receipts from lighting and motive poser 
had risen to 3,955,608 fr., against 1,928,615 fr. in 1919. or a 
increase of 1.327.083 fr. The increase in the receipts &“ 
due to the raising of the tariffs, and applied to power UXT 
from the second quarter of the year. Working expenses de, 
2.340.521 fr., or an increase of 1,118,975 fr. The meeting 
approved of a dividend of 8 fr. per share. 

Compagnie générale de Travaux d'Eclairage et de Fort- 
The accounts for 1990 were approved by the ordinary meeting. 
showing profits of 842.826 fr., or an increase of 123.542 Ta 
the preceding year’s figures. The distribution of 8 dividen 
of 32.50 fr. per share was sanctioned. 


— — i — — . — 
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Direct Spanish Telegraph Co., Ltd.—The accounts for 
1920 show that including the balance brought forward, and 
the payment of income tax and E.P.D. for 1919, there is 
a balance of £46,638. After paying 10 per cent. preference 
dividend, 10 per cent. dividend on the ordinary shares, free 
of tax, putting £7,000 to investment fluctuations and £5,000 
to reserve, there 15 a bulance of £25,173 to be carried forward 
subject to E.P.D. and corporation profits tax. The cables 
have worked well during the year, and duplex working on 
the Bilbao cable has been installed with satisfactory results. 


North Melbourne Electric Tramways Co., Ltd.—The 
directors state that in consequence of the strikes in Australia 
und the increased cost of fuel, materials, and wages, the com- 
pany will not be in a position to pay the interest due on 
June Ist on the 5 per cent. debentures. The Financial News 
states that a meeting of the holders of these debentures was 
to be held on Tuesday to consider a resolution agreeing that 
the security of the debentures shall not become enforceable on 
account of the interest becoming in arrear, and that the 
interest due June Ist, 1921, and subsequently shall only be 
paid when the directors consider it advisable. 


India Rubber, Gutta Percha & Telegraph Works, Co., 
Ltd.—On May 28th the directors advised the shareholders 
that, owing to the coal strike, it was found necessary to close 
the works at Silvertown on the 22nd inst., and there is 
at present no indication when normal work can be resumed.”’ 
Under the circumstances, the directors could not recommend 
the payment of an interim dividend on the ordinary shares. 
The half-yearly dividend on the preference shares will be 
paid on July Ist. 


Mexican Electrical Companies.—Particulars have  ap- 
peared in the financial Press this week of a plan for 
reorganisation and the settlement of arrears in the case 
of the Mexican Light & Power Co., the Mexican Electric 
Light, the Pachuca Light & Power Co., and the Mexico Tram- 
ways Co., which has been prepared by the committees of these 
companies, and the proposals will shortly be submitted at 
meetings of the bondholders. While the position in Mexico 
continues to be difficult, the outlook is stated to be more 
hopeful. 


Oriental Telephone & Electric Co., Ltd.—Final dividends 
for 1920 3 per cent. on the preference shares, less income tax, 
making 6 per cent. for the year; 6 per cent. on the ordinary 
shares, free of income tax, making a total of 10 per cent. 
for the year, free of tax; а bonus of 2 per cent. on the ordinary 
shares, free of income tax. 


Electric Construction Co., Ltd.—Final dividend at the 
rate of 7 per cent. on the preference; also at the rate of 
9 per cent. per annum on the ordinary shares, making 7j 
per cent., also a bonus of 23 per cent. on the ordinary shares; 
all subject to tax. 


Aster Engineering Co., Ltd.— Available balance £57,165. 
Depreciation is provided for, 74 per cent.. free of tax, is to be 
paid on the ordinary shares. and 440.573 is to be carried 
forward, subject to E.P.D. and corporation tax. 


John I. Thornycroft & Co., Ltd.—After paying interim 
dividends on the cumulative preference and participating pre- 
ferred ordinary shares, the directors say it 1s not prudent at 
present to pav interim dividends on the ordinary shares, owing 
tio the universal financial stringency. 


Prospectuses.— General Electric Co., Ltd.—The prospectus 
offering £3,500,000 seven per cent. mortgage debentures at 924 
was to be published vesterday, Thursday. 

Metropolitan Electric Supply Co., Ltd.—It is reported that 
the recent issue was subscribed for more than six times over. 


Kalgoorlie Electric Power & Lighting Corporation, Ltd.— 
The profit for the vear ended December, 1920, was £10,708, 
against £5,453 for 1919. After providing for debenture in- 
terest and 49,500 for depreciation, £108 remains to be carried 
forward. 47,500 debentures were paid off, leaving £7,500 out- 
standing. 


Metallic Seamless Tube Co., Ltd.—The net profit, includ- 


ing balance brought forward is £40,006, less issue of bonus 
shares £20.000. A dividend f 10 per cent., free of tax, on the 
ordinary shares is recommended. 


Anderston Foundry Co., Ltd.—Final dividend of 15s. per 
share (making 18s. per share), less tax; £10,000 to reserve 
fund, carrying forward £11,164. 


Stock Exchange Notice.—The Committee has ordered 
the following to be officially qnoted :— 
Eastern Telegraph Co.—£1,000,000 ordinary stock. 


Rothesay Tramways Co.—4After putting £1,000 to reserve, 
the directors recommend a dividend of 3 per cent. on the 
ordinary shares, carrying forward £1,609. 


Shawinigan Water & Power Co.—Dividend of 14 per cent. 
on the common stock for the quarter ended June, 1920. 


STOCKS AND SHARES. 


TUESDAY EVENING. 

THE dragging-out of the coal crisis is the main influence in 
the Stock Exchange markets for the time being. 1% begins to 
get upon the nerves of investors and speculators alike. Gilt- 
edged stocks are not quite so firm as they were, and, in the 
more speculative markets, the fact of trade being in so many 
cases at a standstill, thus leading to the tying-up of money, 
prevents any enterprise or initiative being shown in. Stock 
Exchange directions. "There was a lively rush for the under- 
writing of the General Electric 7 per cent. debenture stock. 
and the original underwriting of 24 per cent. commission 
becaine readily saleable at 13 per cent. Indeed, there is more 
activity in underwriting circles than there is in most of the 
markets round the Stock Exchange. Cable stocks are amongst 
the few which show a stout resistance to a heavy tendency. 
Derby Week is invariably a time of quiet markets, and the 
present year has maintained this tradition to the full. 

Owing to the way in which the value of the £ has 
declined in relation to that of the dollar, American bonds and 
stocks have advanced sharply. The Utilities are better with 
the rest, and any security upon which the coupons are pay- 
able in New York as well as in London can count upon a 
place in rising markets. Canadian General Common have 
risen to 1274 and the preferred to 1114. Electrical Develop- 
ment of Ontario bonds strengthened to 1064, and Kaminis- 
tiquia shares reached 100. ‘The bonds of the latter, together 
with the Rio Firsts, are better at 90}. Shawinigan capital 
stock 1s several dollars up at 122}. 

Argentine stocks and shares are better, by reason of the 
unexpectedly good showing made by the report of the Anglo- 
Argentine Tramways Company. The first preference 
hardened to 2 11/16, the seconds to 33, and the 5 per cent. 
debenture stock is better again at 644. The gross receipts for 
last year advanced by well over a million nounds sterling, or 
nearly twice as much as the expenses. The arrears and 
current dividends on the 54 per cent. first preference shares 
were paid during the year 1920, and the directors have 
decided to pay one year's arrears ou the second preference 
shares, which will bring the payment of arrears up to Decem- 
ber 3lst, 1916. The manager takes a fairly cautious view with 
regard to the outlook for the current year, stating his opinion 
that an increase of traílic cannot be estimated beyond 9 per 
cent. upon the year 1920. At the present rate of progress, 
however, it should not be long before the four years' arrears 
of dividend on the second preference are wiped out, which 
would bring the chances of a dividend on the ordinary shares 
into prospect. These figures emphasise the security for the 
5 per cent. debenture stock, and the latter stil pays 74 per 
cent. on the money. 

The various London traction issues have turned back after 
their somewhat rapid upward progress. Underground Elec- 
tric Income Bonds gave way 2 voints to 704. and the £10 
shares, which had been as high as 2 11/16, reacted to 23. 
sympathetically reducing Bus A ” shares to 7s. Optimism 
ran unduly fast in considering prospects of a dividend on the 
£10 shares, and appreciation of this point no doubt brought 
in sellers, influenced by the dullish tone which prevailed 
throughout the markets in the early part of the week. The 
Government's intervention in the coal crisis is not taken very 
seriously, bu: neither masters nor men appear to be at all 
anxious to get their dispute settled. Districts and Metro- 
politans have held their prices; London General Omnibus In- 
come debenture stock has risen to 664. London and Suburban 
Traction preference gave way to 7s., after being 88. 6d., and 
London United Tramways preference at 4s. are also a few 
pence down from their recent best. 

Substantial improvements have occurred in Anglo-American 
stocks, Globe ordinary and Great Northern Telegraphs. The 
rise of 50s. in the last-named is due, of course, to the increase 
in the dividend, to which reference was made here last week. 
It is said that some of the buying has come from Denmark, 
which is not improbable, seeing that the company has a con- 
siderable following in Copenhagen, where its headquarters are 
situated. The Eastern group continues in favour, owing to 
the financial strength of the various companies, added to the 
fact that the dividends on the ordinary stocks are paid free of 
tax. In Marconis there is very little going on. All the recent 
effervescence has escaped from the market, which is now as 
uninteresting as champagne in a decanter. Indo-Europeans 
have gained £2 in sympathy with the jump in Great 
Northerns. 

Important and unexpectedly pleasant circulars are issued 
this week by the Mexican Light and Power, the Mexican Elec- 
tric Light, the Pachuca Light and Power. and the Mexico 
Tramways companies, with reference to a plan of reorganisa- 
tion between the respective companies and the bondholders. 
These proposals are to be submitted for the approval of bond- 
holders at meetings to be held later. Arrears of interest on 
the first three named companies’ bonds, it is suggested, shall 
be satisfied by payments of 75 per cent. in cash on the ratifi- 
cation of the agreement. while the remainder will be disbursed 
by instalments before July, 1923. The Tramways Company 
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arrears аге to be dealt with later on, арӣ, meanwhile, regular 
Interest payments will be resumed on its 5 per cent. bonds 
next September. This is better than even optimism had 
looked for. but, so far, it has had little quotable effect upon 
the prices of the bonds, for the simple reason that nobody 
wants to sell, and prices are therefore practically nominal. 
Mexican Electric Light Fives have risen to 654, Mexican Light 
and Power Fives to 70}, and Pachuca Fives to 644. Alter 
having waited so long for their interest, bondholders will feel 
exceedingly gratified at the proposed arrangement, for the 
most hopeful views that have prevailed hitherto were that 
half the interest would be met in cash and the other half in 
scrip. 

Electric Constructions are sixpence better at 16s. 9d., but 
Babcock & Wilcox at 21, ex dividend, are ; lower on the week. 
India-Rubber shares have eased off to 16s. 3d., showing a fall 
of ls. 3d. Telegraph Constructions are hardening, together 
with the prices of cable stocks, and are now 203. Siemens 
are 238. 3d. ex ls. net dividend, and the new shares are about 
6d. less, continuing the cheaper of the two. County of London 
Electric ordinary stiffened to 8, and Metropolitan ordinary to 
34. The Metropolitan Company’s debenture stock was largely 
over-subscribed. Applicants for £10,000 received allotments 
for £1,000, and those who applied for anything under £400 
were given £50. Evidently, however, a certain amount of 
stagging occurred, for the price opened at 22 premium, and 
lost the fraction later on. Rubber shares are better, on the 
fact that deliveries of rubber exceeded landings last week, for 
the first time in six months. Armament and similar shares 


are still inclined to be dull, in consequence of the deadlock in 
the coal trade. 


SHARE LIST OF ELEOTRICAL COMPANIES. 


Нома ELECTRICITY COMPANIES, 
Dividend Price 


May 81, Yield, 

1919, 1920, 1921. Rise or fall. p.c. 
CCC Gg sf “ae 

ross Ordinary .. es — 

е do. do. 4 Pref. oe 43 tj 8 — 1 10 6 
Chelsea. 0 ee oe ee ee 4 6 еы 4 8 
до. до. 6 рег cent, Pref.. e 6 6 1 . — 7 1 2 
County of London . 8B 8 8 + { 10 0 0 
do. do. 6 per cent. Pref... 6 6 Ё — 718 
Kensington Ordinary i T 1 9 — 1018 9 
London Electric oe . ee 9) 9) 1 ==> 1 10 0 
до. do. 6 per cent. Pref. oe 6 6 — 10 18 2 
Metropolitan EN T ёё 6 7 8 +b 10 0 0 
do. 44 per cent. Pref. .. 4 4$ 244 — 718 2 
St. James’ and Pall Mall ee ee 13 ° 19 — 10 0 0 
South London ** ee о 6 6 q » — 9 9 10 
South Metropolitan Pret... .. 7 1 15/9 — 8 17 10 
Westminster Ordinary  .. ee 10 10 55 — 915 2 


TELEGRAPHS AND TELEPHONES. 
^ d 


Anglo-Am. Tel. Pref. ee - 814 +8 717 8 
do. Def... av .. 88/6 14 174 +1Ì 811 6 
Chile Telephone  .. ks oe 8 6 — 6 6 8 
Cuba Bub. Ord. . ee ee 1 1 7 as 9 6 8 
Enstorn Extension .. 25 . 10 10 1 — 6 9 9 
Eastern Tel. Ord. .. js РИ 8 10 166 +3 604 
Globe Tel. and T. Ord. .. oe 8 10 16, + } 604 
do. do. Pref, ee ee 6 6 9 = 6 9 9 
Great Northern Tel, ee . 2 22 +24 9 1 9 
Indo-European oe T . 18 10 84 49 7 7 1 
Marconi ae ee ee ee 95 96 P! + È — 
Oriental Telephone Ord. .. .. 10 19 Ht — *6 18 0 
United R. Plate Tel. A v 8 8 — 610 8 
West India and Panama .. .. 18 Nil U — Nil. 
Western Telegraph.. .. .. B 10 1 ti 26 18 6 
Home Калла. 
1919 1920 
Central London Ord. Assented .. 4 4 4 — 8 16 10 
Metropolitan T s з 1 d 26 — 6 17 8 
do. 1 ae $x in MI n — { NI! 
nderground Electric Ordinary .. — i 
s do. do. "AU id .. Ni Nil i - M- Nil 
do. do. Income .. 4 3 763 —2 212 4 
FokRIOR Trams, &0. 
Pr Nir y 9 A 8 8 6 
Anglo-Arg. Trams, First Pref. .. И + k 
do. and Prei. Nil NA Bà + 4 8 16 0 
до. do. 5% Deb. #5 б 5 644 +1 715 0 
Brazil Tractions  .. к .. Ni Nil B6 — Nil 
British Columbia Elec. Rly. Pfce. Б 6 56 +1 818 6 
йо. do. Preferred e 6 6 — 8 15 0 
do. do Deferred Ni 8 51 — 11 17 6 
do. do. Deb. 4i 4} 59 — 7 210 
Mexico Trams 5 рег cent. Bonds. Nil Nil 42 — Nil 
do. 6 per cent. Bonds. Ni! Nil 2 — Nil 
Mexican Light Common .. .. Ni Nil 11 — Nil 
do. Pref. А .. Ni Nil 17 — Nil 
do. 1st Bonds .. » Ni Ni 10 —14 Nil 
MANUFACTURING COMPANIES, 
Babcock & Wilcox .. 925 .. 16 15 ха — d 7 2 8 
British Aluminium Ord, .. .. 10 10 16/8 — 12 6 3 
British Insulated Ord, .. .. 123 15 1 — 9 12 0 
Callenders 5 as .. 25 15 1 — 10 0 0 
m 63 Pref. ee oe ee 64 64 17/6 — 1 8 7 
Crompton Ord. - 6: .. 10 10 16/3 — 19 6 9 
Edison-Swan .. i E" za 10 10 11/8 — — 
do. do. брег cent. Deb. .. 6 5 70 = 7 210 
Electric Construction T .. 10 u^ 195 +64. 1 18 10 
ish Electric .. ot .. — s = 
EE Do. Pref. ds Es p EN 118 — 8 б 6 
А f. ee ee oe — 
s n OLI ee ee ee 10 10 22/- -— 49 ] 10 
Henley oe oe oe oe 96 15 1A — 10 8 8 
do. 44 Pref, ee ee oe 4$ 44 Bi — 6 18 6 
Indie Rubber ee ee ee 10 10 KI um pe — 
Met.-Vickers Pref. ee ee ee тет, 8 SE = B 16 10 
Biemens Ord. „% „ „% 10 10 2?3xd — 8 12 0 
+ i 95 17 0 


Tolegraph Ооп, ee ee ee 20 20 904 
i * Dividends paid free of Income Tax, 


m G. Boor & Co. 


— 


MARKET QUOTATIONS, 


Ir should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other circumstances, 


Tuesday, May 31st. 


— — 


CHEMICALS, &c. гаса | nisu 
а Acid, Oxalic .. - "T . per lb. 104. 
а Ammoniac Sal "E ix ie r ton #15 
a Ammonia, Muriate (large crystal) i £65 
а Bisulphide of Carbon © es si ate 
а Borax y ss e А $$ £94 
a Copper Sulphate vs i Я - £38 К 
a Potash, Chlorate... i» .. рег lb. "d. Id. ino. 
а Perchlorate € " А 8а. Ха 
а Shellac .. ч а m per cwt. | £20 10s. 20/- ino. 
a Bulphur, Sublimed Flowers " | £18 El dec, 
a m ump ie T sx » | #16 | £3 dec. 
a Soda, Chlorate X ue .. per lb. 5d. 2 
а „ Crystals a vi .. per ton #1 Ан 
a Eodium Bichromate, casks .. per lb. 94d. 144, itc, 
METALS, &с. 
p Babbitt’s Metal Ingots .. . per ton £95 to £800 M 
c Brass (rolled metal 2" to 19" basis) per lb. IId. d. inc, 
€ „ Tubes (solid drawn) M РА 1/12 to 1/2 ux 
с „ Wire, basis... "T và ii 1184. id. ino. 
с Copper Tubes (solid drawn ig ii 1/0 " 
c 10 Bars (best selected) per ton 2116 £2 inc. 
с „ Sheet.. es T 10 #116 £2 ino, 
с Ў Rod .. - ка "n £116 | £linc. 
d „ (Electrolytic) Bars b» li #11 £4 ine. 
d „ ii Sheets i " £145 | - 
d „ " Wire Rods.. Ж £93 Elie. 
а 5 H.C. Wire.. per lb, 118 fa d. ine. 
f Ebonite Rod .. xi "- T i 8/6 э 
si Bheet.. ГА 8/- sė 

m German Silver Wire M 2/9 MT 
h Gutta-percha, fine .. Ь; 14/- to 16. m 
h India-rubber, Para fine сЕ iy 103d. Ad. ine. 
і Iron Pig (Cleveland Warrants) .. per ton Nom. | EN 

» Wire, galv. No. 8, Р.О, qual. - £40 s 
g Lead, English Pig Ж К : £28 1€s. | 95/. dec. 
g Mercury ne Vs 85 .. рег bos, | £11 5 to £11 10 ds 
e Mica (in original cases) small . per lb. 4d. to 4/- E 
0 ^» " T medium. i 5/- to 10/ 
e. 5 e rge. „ | 19/6 to 25% & up .. 
p Phosphor Bronze, plain castings.. is 1/4 to 1 
p 5 „ rolled bars and rods " | 2/1 to 2/6 Wi 
p А „ rolled strip & sheet | 2/2 to 2/7 | " 
d Silicium Bronze Wire E .. per lb. 1/4 id. inc, 
r Steel, Magnet, in bars ve " 1/8 - 
m Tin, Block (English) zs .. per ton £174 | 21 дес, 
B „% Wire, Nos. 1 to 16 .. per lb. 4l- АЕ 
p White Anti-friction Metals .. per ton £78 to £900 T 


Quotations supplied by— 
g James & Shakespeare, 
h Edward Till & Co. 

i Bolling & Lowe. 


c Thos. Bolton & Sons, Ltd. 
d Frederick Smith & Co. 


ө F. Wiggins & Sons. 1 Richard Johnson & Nephew, Lid. 
f India-Rubber, Gutta-Percha and п Р. Ormiston & Sons, 
Telegraph Works Co., Ltd. p — 


r W. F. Dennis & Co, 


c — ——————————M ³ꝛ˙¾i3 


Beigian Pension Funds.—The directors of the Belgian 
investment company having the title of the Société Générale 
Belge d'Entreprises Electriques, in the course of their report 
for the past year, mention that independently of a sbare in 
the profits which they have granted to the personnel, they 
have provided for an allocation of 50,000 fr. in view of the 
organisation of a provident fund in favour of the staff. For 
this purpose they have come to terms with the Caisse 
Nationale de Retraite et d'Assurance to ensure to the com— 
pany's personnel at the age of 65 years a retiring pension 
which can amount to three-fourths of the final salary. In 
the event of death a life annuity of 40 per cent. of this salary 
will be paid to the widow or to orphans who have not reached 
their majority. The Société Financiére des Transports et 
d’Entreprises Industrielles, which is a second Belgium invest- 
ment company, has followed on similar lines. The directors 
state that they have decided to allot to the personnel every 
year an amount corresponding to the dividend on 3,000 shares. 
two-thirds of the amount representing a participation in the 
profits and the remainder serving for feeding a pension fund. 

t will be possible for the personnel to increase their pen- 
sion funds by voluntary payments, to which the company 
will every time add a premium of 10 per cent. A first endow- 
ment of 50,000 fr. corresponding to the dividend for 1919 has 
been placed to the pension fund during the past year. This 
sum has been put to the debit of the profit and loss account. 
as well as the allocations for 1920 of 190,000 fr., as the share 
in the profits, and of 60,000 fr. for the pension fund. In 
making these arrangements, which have been under investi- 
gation for a long time past, the directors remark that they 
have desired more directly to associate the staff with the 
financial results obtained by the company on the one hand. 
and on the other to constitute in their favour a pension fund 
which will remove the anxieties which they could experience 
when thinking of the time when age would prevent them 
from working, or of the eventuality of a premature end, leav- 
ing their families in pecuniary difficulties. 


а 
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ELECTRICITY SUPPLY TARIFFS. 


( DENN from page 697.) 


The first paper that was discussed at the INSTITUTION. OF 
ELECTRICAL 12NGINEERS. on April 26th was abstracted in our 
last issue. Mr. DBeuuchump's paper is abstracted below :— 


Muiti-part Tariffs for Domestic Electricity Supply. 

By J. W. BEAUCHAMP (Abstract). 
Тнк object of this brief paper is to draw attention to the 
urgent necessity of accepting the principle of multi-part 
charging tor electricity supply; to show that flat rates, aud 
nummum charges based upon them, have outlived their 
usefulness, and that the progress of electricity supply has 
left behind the conditions Which gave rise to certain teatures 
of early electricity legislation, and so rendered them out-of- 
date and obstructive to progress. 

It is generally accepted that the multi-part tariff in some 
forin is the most promisuig and equitable, and its progress 
bus been delayed perhaps by too strong a desire to tix upon 
a correct or uniform tarifl, rather than acceptance of the 
underlying principle and determination to put it into use 
and allow experience to dictate the details most suitable for 
each district. Furthermore, there has perhaps been too much 
tendency to consider proposed turiffs in relation to individual 
consumers, rather than in relation to groups of them. 

The multi-part tariff. and its calculation divides itself into 
two sections, one concerning the running rate or rates per 
unit for the energy supplied, which is not ditficult to deter- 
mine, the other concerning the fixed charges. The latter 
present greater ditticulties, because they must bear some 
relation to stunding costs incurred now, and to be incurred 
later as à result of the new tariff and the extra business it 
will bring; ш addition, they must bear a relation to some- 
thing tangible and easily understood by the consumer in 
order that he may feel their equity. 

Levelopment will entail extension and must be able to 
pay for it, and it is for this reason that new tariffs should 
be designed to take care of the standing costs so that the 
unit charge may be kept low, resulting in a distinctly drop- 
ping average cost as the load factor increases. Many tarilts 
have failed in their object because, whilst sound perhaps in 
principle, they did not in practice ofler progressive encourage- 
inent to the steady introduction of more and more consuming 
devices. The home supply tariff шау start with quite a high 
rate for norinal lighting, and may secure a fair. price for small 
additional use in fans, kettles, &e., but should continue to 
decreuse through the consumption in cookers, fires, &c., end- 
ing in a minunuin value which would apply to storage heaters 
or other 100 per cent. load-factor uses. 

Most of the two-part tariffs in use constitute a minimum 
charge, the annual or quarterly amount being payable irre- 
spective of the number of units used. In some systems the 
fixed charge covers a certain number of units, and is so far 
an agreed minimum payment; in others the fixed charge 
covers no supply but only readiness to supply, or service. 

This form is the best and should be developed, because 
the charge is not made for any particular supply, but rather 
for maintaining the connection, so disputes cannot arise 
as use is restricted. On the other hand, the knowledge that 
every unit 18 supplied at one or more low rates and that the 
meter rècords only these cheap units encourages use and 
reduces anxiety about waste. This is as it should be, because 
the increasing use of the supply and particularly the emplov- 
ment of apparatus always in circuit soon causes the average 
cost of the unit to approach the running rate. 

The best method of bringing home the soundness and ad— 
vantages of the multi-part tariff lies in putting it forward as 
an alternative to a very high flat rate, and it will be necessary 
either: To secure. the right to associate such tarifs. with 
much higher statutory maximum rates than now possible; 
or to introduce the new systems by means of very active 
propaganda, and support them by hiring out many of. the 
appliances Which the consumers will need if they are to take 
the fullest advantage of such tariffs. 

A request was made that the Electricity Commissioners 
should have the power to make such tariffs compulsory. in 
any district or part of a district where the suppliers desired 
it, and could show good reason for its adoption; or failing 
this that where the suppliers were willing to charge on such 
а systemi their action. should be supported by permission to 
impose an alternative flat rate much higher than would other- 
Wise have been allowed. 

SUGGESTED SKELETON DOMESTIC TARIFF. 

Fired Charge per Annum.—On capacity of apparatus in use 
or usable (divided quarterly inte equal р. `7 ^* otherwise). 

1. Lighting.—Up to and including 250 watts. £r per annum. 
Above 250 watts. per complete 50 watts, £r/10 per annum. 

(Intermittent lighting can be excluded, or a percentage 
only of installed lighting taken into account.) 

2. Heating and Power.—Small appliances (say, up to 600 
Watts each, with an apyregate limit of 2.000 watts) having 
a very high " group " diversity in tune and extent of use. 
No fixed charge. | 

З. Heating and Power.—Appliances as (2), above 600 watts 
each and 2.000 watts aggregate. Ranges, fires, water heaters, 
Ke. At the rate of 20 watts for 4% A per annum in steps 
of 250 watts. 


kunning Charge per Unit.—A flat rate for all purposes. 

Ender such a system as outlined above, the average cost 
of energy would decrease upon the addition of extra appli- 
411608. 

1 пе introduction of electricity supply into the new housing 
colonies attords a good opportunity 10r experiment with multi- 
part tariis on account of the standardised character or the 
houses and the probable sinularity of habits amongst those 
Who will occupy them. The best method is to impuse 
а fixed charge and provide for all supply to be recorded by 
one meter for each consumer and charged at a simple flat 
rate for all purposes. 

The lighting business in connection with such property 
should be regarded rather as a means than an end, and 
the tarif and metering systems should permit of that pro- 
gressive electrification of the houses from which so substantial 
& return is promised. For the same reasons, special treat- 
ment of such installations with regard to pressure of supply is 
to be deprecated, as the smallest house occupied by а family 
would consume not less than 1,000 kWh per annum, and 
should take a great deal more. 

Every encouragement should be given to devices of the 
heat-storage class. "There will no doubt be a field for small 
geysers, and the difficulties arising from this class of apparatus 
are only relative; where distribution mains are heavy they 
may not be so unwelcome, and the use of very large numbers 
would produce a valuable load owing to diversity in use, 
but the heavy cost of internal wiring must also be against 
them from the consumer's point of view. 

To allow of developing the domestic load, mains must be 
provided on a generous scale and can only become remunera- 
tive when the loud is obtained. Under present circumstances 
it is not easy to obtain money for such works which, although 
practically imperishable, may yet be a source of loss for a 
considerable tine. As against this it must be remembered 
that the cost of a mains network does not rise at the same 
rate as the energy-delivering capacity provided; particularly 
is this the case where road work is expensive. 

One undertaking in the Midlands with a very high output 
per head of population, low average price, and good financial 
results, reports :— | 

The use of multi-part tariffs has greatly increased the 
demand for supply and for apparatus; very few complaints 
have been received, and although the accounts of this group 
of consumers have increased considerably they are the most 
satisfied of all the consumers... 

" The multi-part tariff. has helped the business in small 
appliances by cutting out the cost of special wiring апа plugs. 
At the present high lighting rates people hesitate to use irons, 
&c., on lamp circuits, and object to the cost of separate 
circuits for small apparatus. The multi-part tariff has over- 
come this difficulty. ‘Tariffs of this class have come to stay.“ 


— 


DISCUSSION. 


The PRESIDENT said that Mr. Blaikie's paper covered very 
wide ground from Elopkinson’s original paper to the modern 
idea. Upon first reading through the paper, he (the president) 
Was inclined to disagree with many points as impossible of 
attainment; later, however, he came to believe that Mr. 
Blaikie's broad conclusions seemed to provide a solution of 
the tariff problem. Mr. Beauchamp's paper gave some data 
of great value in view of the large number of houses now 
being erected. There was a proper system of charging, and 
it remained for engineers to find that way and bring 1t for- 
ward, even if it meant special legislation. 

Mr. ARTHUR WRIGHT said that as a supplement to Messrs. 
Blaikies and Beauchamp's very opportune and suggestive 
papers, he would like to mention some conclusions he had 
arrived at during the 20 years that had elapsed since he read 
his paper on Thie Profitable Supply of Electricity." The 
following modifications and additions might be made to the 
original Hopkinson proposals: (d) As it was impossible to 
obtain by measurement the true demand on the supply autho- 
ritv of the numerous and ever-increasing small electric ap- 
pliances and occasionally-used lamps in dwelling houses, it 
was necessary to adopt some demand charge based on the 
nuniber of installed lamps in the living rooms or these rooms’ 
cubic capacity, thus leaving out all the rest of the consuming 
devices whose combined load factor and time-incidence of 
their use were, in all probability, such as to entitle their 
owners to the lower rates given to small power users. (b) 
All consumers were entitled to a sliding scale of rebates based 
on their total annual consumption. (c) An adequate monthly 
service charge should. be imposed instead of meter rentals or 
mininum number of units chargeable. (d) A power factor 
clause should be insisted upon for all alternating industrial 
supply based on the monthly maximum kVA demanded, and 
not on the average power factor during the month. At 
present there appeared to be two distinct methods of designing 
tariffs. First, those based on what the market could bear, 
and secondly, those based on a reasonable profit on the ap- 
proximate cost of individual supply. While the first had the 
advantage of following ordinary commercial practice, and 
were easy of appneation, he thought the second had а much 
greater chance of extending the profitable use of electricity and 
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of meeting with the support of the governing commissions, 
because ot their greater equity. — Industries dealing with 
more than one town, to be really efficient, must be carried 
on by private enterprise and rewarded by а substantial return 
on the actual investment. Пе was convinced that salesman- 
ship and exhibits had much more etlect in getting business 
than had simplicity or lowness of taris. The complexity 
of the rates in America had not prevented electrical develop- 
ment. Ihe heavy cost of wiring and appliances to-day re- 
quired skilled salesmen to obtain orders for a supply, and 
the publie who could never hope to understand the necessity 
of diflerential rates had now the Electricity Commissioners 
to look to tor fair treatment. Unless he had misunderstood 
Mr. Blaikie, the latter seemed to think that the present day 
fixed costs bore a smaller proportion to the total costs than 
they did jn pre-war days. ‘Ihis was such a vital point in Hop- 
kinson's analysis that he thought it well to point out that 
in dealing with future costs it was probable that the high 
rates of standing and running charges in all the usual 20 per 
cent. load factor business would be likely to continue, because 
of the increase 1п the cost of money, equipment, taxation, 
skilled labour, and the now ascertained large amount ot coal 
used for standing by ready to serve. Running coal and rough 
labour were more likeiv to become cheaper in the near future 
than the above standing: cost items. The increased use of the 
present investment was so vital and helped so much to lower 
total charges that Mr. Wright thought some sort of rebate 
on an individual's increased yeariy consumption was a tariff 
clause worth considering, and that a stepped discount on 
quantity was the proper method of lowering the present bigh 
charges when times justified some reduction. The real test of 
a tarill's soundness was the resulting increase of the profitable 
part of the business. Oflice and shop window lighting would 
always be unprofitable, even at present high rates, and should 
be looked upon as a price for the franchise or as a necessary 
tax only to be taken on for reasons of policy. With regard 
to Mr. Beuuchamp's strong advocacy of an adequate service 
charge, the speaker thought it should be known that at least 
ten Public Service Commissions in the United States had 
admitted the equity and commercial necessity for such a 
charge. While on the subject of changes that required the 
assent of the authorities, he considered it would be advisable 
to obtain some relaxation of the pressure regulations, which 
were evolved during the carbon lainp and cheap equipment 
times, and which entailed needlessly expensive mains and 
regulators, owing to the fact that tungsten lamps were almost 
self-regulating. 

Mr. Н. W. CovzENs considered that any tariff which ap- 
peared within reason would satisfy considerate consumers. 
Not only were special rates required for cooking apparatus, 
there was а necessity for consultation between manufacturers, 
traders, and station engineers so that the appliances should be 
improved to a great extent. Referring to a fixed charge, he 
gave one or two instances where this appeared exorbitant, 
although it was really a just charge. It was difficult to 
explain the fixed charge to the consumer. In connection with 
the development of the cooking load, Mr. Couzens said that 
the Brompton & Kensington Co. now had about 500 cookers 
connected to its mains, representing a load of about 2,000 kW. 
The actual increase in the company's peak load, due to these 
eookers, amounted to about 250 KW. The speaker said that 
often charges were based on the kilowatt-capacity of the ap- 
paratus installed, and cited a case where the annual charge 
was £30 per KW with a flat rate of 2d. per unit. He thought 
the mains problem was not so difficult as 1t appeared, especially 
where alternating current was used. 

Мг. P. D. Тескктт said that Mr. Beauchamp's paper indi- 
cated the most hopeful way out of the dithculties of the 
smaller undertakings. At present. thousands of consumers 
were being supplied at a loss, and thousands at a price higher 
than they wished to charge them. With a contract tariff on a 
sound basis, the supply undertaking would make an adequate 
fixed charge and а small unit charge. ‘To aim at a scientifie- 
ally correct tariff was hopeless. The best course was to induce 
the Government to allow a high masxtmum rate, with an alter- 
native multipart tariff. The expenditure of new capital iu- 
volved a mch higher charge per kilowatt than was formerly 
the ease, and dn inereasing the fixed charge this should be 
kept in mind. [f the multipart tariff was to be successful, the 
accessory. Uses of electricity must be developed. Were they 
satisfied that the heating load was really better than the light- 
ing dowd? Pt emne on the peak and in the winter season. 

Mr, '. W. Perse was inclined. to differ from Mr. Beau- 
cleanup. Consumers were apt to compare their bills and to 
make trouble. & Simple tariff was essential. Manufacturers 
ought to make heating and cooking apparatus of greater reli- 
ability. Even with a multipart tariff and a single meter, a 
single circuit could not be used. for all purposes; the 
lighting circuit should be separate from the heating and power 
circuit throughout. Further, owing to the wide range of load, 
a single meter Was not satisfactory. as light loads would not 
be accurately reecrded. ‘The cost of mains to provide for in- 
creased consumption was a serious obstacle to development. 
Lighting was cheap at Sd. or even Ts. per kWh, and the peak 
load must bear a higher charge. Power was far preferable to 
heating as a load. 

Mr, H. W. Cowan dealt with fundamental principles, distin- 
guishinz between cost of service on the one hand and value 
of service on the other. For many years people had dealt only 


with the former aspect of the question, ignoring the latter, 
but that attitude of mind was not now so prevalent. The 
electrical Industry was endeavouring to adapt prices to market 
conditions, Dr. Hopkinson never contined his attention to the 
cost of service, Which in any individual case could only be 
approximately estimated, and should only be used as a guiding 
influence, not as the determining factor. Both aspects should 
be taken into account. Mr. Blaikie's proposal was open to the 
charge of profiteering; no group or class should be charged at 
a low rate at the expense of another, nor should consumers be 
taxed for the benetit of non-consumers. АП businesses must 
necessarily include items which appeared to show a loss, and 
price-making could not be treated as an exact science. 

Mr. Minton said Mr. Blaikie's 6-day group could be called 
the one-meter group, and the 7-day group the bundred-meter 
group. With regard to bulk supply, a meter accuracy clause 
should appear in the agreement—it was a very important 
matter when dealing with energy in large blocks. 

At the resumed discussion on May óth, Mr. J. R. BLAIKIE 
said that in accordance with the desire expressed by Mr. 
Wright, he would display two charts. One showed the rela- 
tionsbip existing between the number of units generated and 
the number of tons of coal consumed; this showed a serious 
increase for the years 1917 and 19138, and this was, in a great 
measure, attributuble to the seven-day group. The other 
showed the reconstitution of coal bills, and proved that the 
figures obtained came very near to the actual figures. 

Mr. BrAUCHAMP, showing some diagrams prepared by Lieut.- 
Col. W. A. VIGNOLES, said that the experience gained at 
Grimsby proved the unit of electricity to be an unsatisfactory 
basis of charging for lighting. Аз stated previously, the 
first chart showed that until a consumer took 100 units he 
was unremunerative, and 9 per cent. of the Grimsby con- 
sumers did not use 100 units. The second diagram showed 
the cost per unit in relation to the maximum demand. This 
brought out the impossibility of fixing a flat rate fair to all 
classes of consumers. 

Mr. А. М. Rye said he was pleased with Mr. Beauchamp's 
paper. His company had adopted a two-part tarif, and 
it soon became so popular that it represented 50 per cent. 
of their revenue. "The two-part tarif, however, was now 
dying out, probably because of the insufficiency of maximum 
charges. The company had had to force up minimum charges 
by 100 per cent., which penalised the smaller consumers. The 
improved efficiency of lighting had caused a large falling off 
in load. Mr. Rye mentioned that 12 cases, which in 19% 
required 10,000 units, had only taken 5.000 units in 190. In 
spite of the doubled prices the revenue was, therefore, prac- 
tically the same. 

Mr. W. А. GiLLOTT said that only by close attention to 
characteristics of the load on particular systems could a 
satisfactory tariff be arranged. A tarill, to succeed, must be 
competitive and easy to understand. In Newcastle many 
systems of charging had been devised, and this enabled tlie 
suppliers to dilTerentiate to a large extent between different 
classes of consumers. It was best to make a fixed charge 
having some relation to the actual consumption of the con- 
sumer; any fixed charge should be such that a consumer could 
understand its connection with his own installation. This 
fixed charge would be dependent on local conditions. Mr. 
Beauchamp had suggested a separate fixed charge for lighting 
and for each appliance. The speaker did not agree with this, 
as the general diversity factor permitted an average fixed 
charge to be made reasonably. Mr. Gillott said that it had 
been observed in Newcastle, where there was a very heavy 
cooking load, that this just filled up the valleys in the load 
curve which occurred when the works shut down during the 
dinner hour. In conclusion, he would state that there was 
no doubt. that the domestic load was the load of the future. 

Mr. W. R. Cooper considered. that the provision of elec: 
tricity for water heating should be made as a matter of 
expediency, not of revenue, as this would be a preat adver. 
tisement for electricity. This could be done on a two-part 
tariff. if the running charge was low enough. He did not 
feel convinced by Mr. Beauchamp's paper. Tariffs should be 
sound and not merely convenient. ‘Lhe principles propounded 
by Hopkinson were still sound, although necessary adjust- 
ments due to progress would have to be made from tine to 
time. Mr. Blaikie would favour the six-day consumer, but 


surely he used just as much station plant, although, no doubt. 


there would be a saving on his mains. No provision was 
made for a six-day consumer running two shifts. The seven- 
day loads were generally very desirable ones, including, as 
they did, tramways, publie lighting, cooking, Kc. The speaker 
criticised Mr. Blaikie's use of simultaneous equations m the 
allocation of coal and fixed charges. He pointed out that to 
give satisfactory results the r and y would have to remain 
the same from year to усаг. Mr. Cooper showed slides giving 
the Klingenberg daily characteristics of a power station wit 
one and more sets running. In the curves thousands n 
pounds of coal were plotted against hundreds of kW-hour? 
produced. | 
Mr. J. R. Dick said that the fixing of tariffs was a question 
of costs, and the problem of charging for electricity had 118 
analogies in many other industries. It used to be considered 
adequate to call fixed charges the same as capital charges. 
But fixed charges contained so many different items. Under 
the old systems of works costing it was considered sufficient 
to take overhead charges and add them as a percentage (9 
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the prime cost. It had been found necessary, however, to 
split these up according to the various jobs. One job might 
require the running of à heavy machine for a short time and 
another а lighter machine for a longer time. Then there 
were indirect labour, rent, rates, and taxes to be taken into 
account. lle considered Mr, Blaikie's six and seven-day prin- 
ciple quite sound, although the accuracy of the simultaneous- 
equation method might be doubted. He praised the apportion- 
ment of charges adopted. The speaker pointed out that the 
cost of labour, coal, &c., was a function of the currency, and 
when this became normal prices would reach their proper 
level. Mr. Beauchamp was conscious of the danger of a sud- 
denly increased lighting load rendering the fixed charges 
inadequate. The existing cables would no doubt be able to 
carry all that was required of them for the present, but in 
the event of an increase due tow popular tariff many additions 
would have to be made to the networks. He suygested that 
the constant current-density principle should be applied in 
certain cases instead of the constant-pressure system. The 
obtuseness of consumers in failing to understand the method 
of charging was often quite wilful. 

Mr. W. L. MADGEN, speaking from the commercial point of 
view, said that in some districts the number of possible con- 
sumers had been connected, and therefore the number of 
outside people who could be induced to take electricity was 
small. The introduction of a satisfactory differential tariff 
would по doubt cause the existing consumers to increase their 
load. The Electricity Commissioners had been asked to insert 
a clause permitting two-part charges in the No. 2 Electricity 
(Supply) Bill which was now pending, and which he (Mr. 
Madgen) hoped would continue to pend." There was a 
tendency on the part of mains engineers to connect up any 
sort of consumer—large or small—indiscriminately, and many 
of these were unremunerative. Lighting consumption had 
been severely reduced by the daylight saving scheme, early 
closing, and the growing ейїсїепсу of the electric lamp. He 
had been assured that German and Austrian scientists had 
been working very hard during the war, and that a 1-май 
lamp was on the horizon. Beture that happened they must 
have а two-part tariff system. 

Mr. J. C. ELvx remarked upon the fact that meter manu- 
facturers had been silent in ‘the discussion. The condition 
of meters was a vital factor in the collection of revenue. А 
meter that was fast or slow would result in a loss to either 
the consumer or the supply undertaking. He spoke of an 
undertaking where half a dozen or more different rates were 
in force, each requiring a separate meter, and he wondered 
if the cost of maintenance was worth it. 'lo permit lower 
charges the cost of installation would have to be lowered. 

Mr. Н. M. Sayers objected to classing traction supply with 
that of seven-day consumers. Не noticed that Mr. Blaikie 
had given a curiously high coal consumption for the no-load 
period; his own investigations had produced a result which 
was materially different from that obtained by the author. 
The method of using simultaneous equations had not been 
fully explained in the paper, and, therefore, it could not be 
properly criticised. He asked Mr. Beauchamp if it was any 
good discussing the value of various tariffs when a tariff could 
only be enforced by means of a monopoly, which was not a 
desirable procedure. It was not possible to obtain even a 
regulated monopoly neither was it possible to evolve any 
sultable tariff if it was not based on costs. The domestic 
tariff problem was a difficult one, but there were other difli— 
culties such as those of the costs of apparatus and installation. 
They should follow the example set by the gas companies and 
make the charges for rental of apparatus take the place of 
the fixed charges. 

Mr. W. B. WoopnHovsr explained that they sold only one 
article, but they were obliged to stock electricity for all pur- 
poses and, therefore, they should be allowed to charge for 
doing so. Alternatively they should be given some sort of 
relief; either they should be able to refuse to supply unprofit- 
able customers, or charge them. In some areas served by 
einall stations even a charge of 2s. per unit would not pay, 
a fact which had to be faced. They must divide their custo- 
mers into classes, and be prepared to vary the profit they 
were to realise from each class. Unless they could find the 
capital required for development the expansion of the domestic 
supply, which they were all discussing, would not take place. 

Mr. W. R. L. Panties thought that the principle advocated 
in Mr. Blaikie's paper was sound; it was not a matter of 
dividing into six or seven-day consumers, but of some form 
of grouping, and that should be encouraged. It was evident 
that current tariffs were quite out of date, and the sooner 
that subject was settled the better. 

Mr. Ritter was also of the opinion that all evidence pointed 
to the present tariffs being quite unsuitable. Пе thought 
fhat there must be something wrong with the figures in Mr. 
Blaikie's revenue sheet for 1915-16. 

The Presipent (Mr. Ll. B. Atkinson) pointed out that the 
discussion had shown a more or less general desire for some 
form of two-part tariff; the question, however, was: How 
were they to enforce it? When the matter was brought before 
the Electricity Commissioners they were received with cour- 
tesv and fair words, but unfortunately nothing further was 
done. He. nevertheless, was quite sure that the Commissioners 
realised the position they were in just as well as they did. 
but thev were bound by circumstances, political ones, over 
which they had no control. 


Mr. J. R. Biaikir, in briefly replying to the discussion, 
referred to the criticism of his use of simultaneous equations, 
and reminded the meeting that he had dealt with that matter 
very cautiously in his paper. 

Mr. J. W. Велоснамр, also in reply, said there was no 
reason why a number of supply undertakings should not put 
multi-part tariffs into use immediately. Several such tariffs 
already existed, but had been allowed to languish as a result 
of the price increases introduced. It was not reasonable to 
suggest that they should sell energy at a price less than the 
highest they could get from the buyer. ‘The real problem, 
however, was the distribution system. If the development 
of the domestic load came about to the extent that they 
expected they would have to deal with some gigantic dis- 
tribution networks. 


JOINT ELECTRICITY AUTHORITIES. 
The West Riding Inquiry. 


(Continued from page 699.) 


Continuing the examination of Mr. ARTHUR COLLINS, city 
treasurer of Birmingham, as a financial expert, on behalf 
of the Leeds scheme, Sir Harry HAWARD suggested 
that in order to obtain a proper view of the position 
of the Joint Authority, with which the Commission 
was primarily concerned rather than with the existing 
stations, the financial tables ought to be split up, dilleren- 
tiating the figures as to the new Joint Authority from 
the general figures. ‘Lhe tables were on a paper scheme and 
not m correspondence with actual facts which would result 
from the Leeds scheme, which shuwed that in 1925 the working 
costs of the new capital station would be 0.625d., and the 
capital charge would be 0.5721. The cost of supplying energy 
froin the new station of the Joint Authority would be 1.19d., 
and Leeds Corporation supplying from its own undertaking, 
stated in column D of the table, would have working expenses 
of 0.765d.— Witness suggested that the average figure must be 
taken. Sir Паггу said he was taking the existing station. 
Taking it at U.727d., that included, he presumed, the new 
station at Leeds, and the capital charges would be 0.692d., 
giving а total of 1.419d. for Leeds. Was not that the proper 
comparison ?—Witness agreed, taking that test; taking an 
average price from the new station, plus the local charges on 
existing stations, he thought it would be dangerous to take 
that figure, because 1t assumed that the price at which Leeds 
would get energy from the Joint Authority would be an 
average price, whereas it would depend on the kW taken, 
and that might not be an average price. On the whole, he 
had concluded it would be safer to take the average throughout. 
Until they knew the demand it was difficult to take the table 
figures as an average price. lle agreed with Sir Harry that 
the question of price to be charged had not actually been 
raised, but it was a material point. Leeds, he continued, took 
the view, in the matter of capital outluy, that this was 
exactly the type of case in which the Commissioners might be 
asked to exercise their power to recommend the Ministry to 
finance this scheme in its early stages. Whereas promoters 
of electricity schemes generally started out with the idea that 
Joint Authorities should buy out the undertakings in their 
areas, the conclusion. had. now been come to generally that 
there were certain limits beyond which it was dangerous to 
go. Very old stations, likely soon to be discarded, should not 
be saddled on the new authorities. Where the authority 
could sell energy to an old undertaking at such a price that the 
old undertaking could not compete with it, the old local under- 
taking should remain at the ecst of the local area. The tempta- 
tion would be open to owners of the old plant to change from 
generators to distributors if they had bulk supply at an equal 
charge. It was difficult to draw a line as to which stations 
should be taken over, particularly where stations had to be 
kept as a stand-by for the common good. Ile expressed no 
technical opinion, but the Joint Authority would be well 
advised financially to keep clear of purchasing an undertaking 
Which was working efficiently under existing powers, at апу 
rate until it was thoroughly well established. The Yorkshire 
Power Co. covered an area beyond the Aire and Calder district. 
and if the company were to be bought out in respect of the 
part within the district there would be a substantial claim for 
severance Which would involve heavy capital on which there 
would be no direct benefit. In the course of less than 42 years 
it was possible, as was being shown by London companies, for 
the company so to readjust its conditions as materially to 
reduce the amount of severance claim. The delay would make 
it possible for the company to work out the money involved 
in the undertaking. He did not think the Conference scheme, 
depending so greatly on acquisition of the company, could be 
carried out except by Act of Parliament. 

The CHAIRMAN : Or by agreement.—Quite; but I should not 
expect the company would be willing sellers except at a price 
which it would not pay the Joint Authority te give. 

Witness then went on to explain the capital involved in 
the Leeds scheme, and remarked that one had to consider 
how that capital was to be provided having regard to the many 
local requirements of the various local authorities Claiming the 
use of their available capital. Even if the Bill passed, he 
was afraid there would be difficulty in measuring the credit 
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of the prospective Joint Authority. It was more difficult to 
raise capital in the money market for а body comprising various 
authorities than for а body comprising a prinary authority. 
The prospectus could do little more than intunate a rosy future 
and rather intangible ussets. Probably it would get the money, 
but it would be at a price which would defeat the object of 
the cheapest possible electrical supply. His own experience 
indicated that the money market would favour a combination 
of local authorities and companies rather than of local authori- 
ties alone, the view being that companies were accustomed to 
the market, and that would bring the prospectus to the notice 
of a wider sphere of investors. Joint Authorities would be 
well advised to keep out of the money market at present. The 
second course would be for local authorities to secure the money 
amongst themselves, but when faced with shortage for their 
own various local purposes there would not be marked en- 
thusiasm to provide their local quotas, and the burden in the 
main would probably fall on the five bigger towns. They might 
be sufficientiy public-spirited to find the money, but when 
they had pot their original flotation, the second and third calls 
might lead to unfortunate consequences in one or two bigger 
towns having to find the money alone at the finish. With 
regard to repayment of the advance suggested in clause 48 
of the Leeds scheme, witness asked for the insertion of the 
words within such periods as are ordinarily regarded for 
repayments of loans for the various purposes of an electricity 
undertaking." lle asked the Commissioners to consider making 
this advance exactly in the manner of advances by the Public 
Works Loan Commissioners. ‘The worst stile in the Leeds 
scheme was the provision of the first instalment, after which 
there would be tangible assets. 

Leeds had taken the only logical course. The basis on which 
electricity could be supplied to any authority in the area 
depended on natural advantages at the point of production 
as much as on anything, and with a number of sites avail- 
able the claims of the Power Co. must be considered. Local 
authorities Were more deeply concerned in distribution than 
in generation, and if the Power Co. would supply in bulk 
and provide the capital itself, the local authorities would 
be well advised to take electricity from it unless they had such 
natural advantages themselves that they could produce more 
cheaply, which was not so in this case. The Leeds scheme 
was the best possible conipromise. 

Mr. MILLER, cross-exumining Mr. Collins, drew witness's 
attention to figures showing, as against Mr. Collins's con— 
tentions аз to comparative coal costs between Leeds. and 
Bradford, that in the wears 1917-15-19, the Bradford costs 
were less than those of Leeds. With regard to finance, 
witness agreed that if the local authorities could get over 
the dithculty of having to pledge the rates as security they 
might be in a better position in the money market, but the 
companies, in issuing a prospectus, could sav: ©“ We have 
a running station and its revenues," whereas the Joint 
Authority would have nothing but a station in embryo, unless 
it offered its rates as security. He was afraid some of the 
smaller authorities in the Conference. scheme would not 
stand the test. He agreed that the electrical prospects of 
the area were excellent for a flotation—probably second only 
to London—but in any district where there was а vigorous 
gas undertaking there was а limit bevond which the price of 
electricity could not go, whatever the need, and it had to be 
remembered that the cost of building a new station now 
was three tines the pre-war cost, and the interest on capital 
was twice that of pre-war times, so that the annual cost of 
the new station would be about six times that of pre-war. 

In answer to Mr. J. А. GREENE (for the West Riding County 
Councils’ Association, comprising 81. urban distriets and 13 
rural districts not members of the Conference), witness saw 
no justification for the rates of those districts being pledged 
ах security for any part of the proposed undertaking. He 
agreed that these councils were justified in being distributors 
but not generators. The present was a bad tune to spend 
capital, and postponement might be advisable, As to co-or- 
dination without. buying: out the. company, at one time Leeds 
had contemplated interlinking without the capital station, but 
the prospective demands indicated the coming need for such 
a station. А dinktng-up scheme would require more capital 
at present than the Leeds scheme, and linking-up would not 
serve very long or lead to much conservation of capital ex- 
penditure. He admitted that lmking-up had much to. com- 
mend it even now, and that councils would be more disposed 
to raise money for something of their own and linking-up 
than for either the Leeds or Conference scheme. Nobody 
could estimate with certainty the future demand, owing to 
the state of general commerce, but as things stood he favoured 
the Leeds. scheme as being the most conservative estimate. 
In response to pressure by Sir Harry Налага as to the absence 
of provision for even а temporary deficteney in funds in the 
Leeds scheme, Witness said such deficiency was meant to be 
carried forward until the time when growing business would 
pav it oÑ. TE the scheme failed to survive the test of avording 
rate aid fram anybody., the Leeds Corporation would be well 
advised to drop it. They had not been asked to consider 
providing a clause under which a deficit might be a eall upon 
the revenues of undertakings taking electricity, but personally 
he saw no objection to it provided that the price paid for the 
energy was not so hopeless as to make the thing provocative, 
The idea was that the deficiency, Hany, should be capitalised 
for the time being and covered by the Ministry’s advance. 


Sir Harry said he did not consider that clause covered the 
point.—Mr. Collins, in answer to further questions, did pot 
think. Leeds would be prepared to proceed with its scheme 
on so low an advance as five years’ period. Ав to the ability 
of the authorities to borrow the several millions involved, the 
secret of the whole thing was how far they would pledge 
their rates. Private enterprise alone might not get the money 
at less than 74 per cent., private enterprise supported by local 
authorities without pledging rates at 64 per cent., and if the 
rates were pledged the money might be obtained so low as 
51 per cent. ; | 

Mr. WooLL intimated that his case for Leeds was closed. 


THE CONFERENCE CASE. 

Shortly before the adjournment Mr. A. T. Minter, KC. 
opened the case for the Bradford Conference scheme, which 
was resumed on Saturday morning. Mr. Miller said he recog. 
nised, as Mr. Wooll had mentioned, that agreement was really 
an essential of any proper and satisfactory future development 
in the area, but he by no means started with any feeling that 
agreement was not to be hoped for in favour of the шом 
business-like and most profitable scheme for the district. Look- 
ing broadly at the present position in the West Riding, it 
was а problem differing essentially from those which had 
had to be solved in West Lancashire and North Wales and 
Chester. In all the cases the existence of a power company 
had had to be faced, and in the West Riding there was a 
large development of local-authority production of electricity. 
There were eight distinct methods of supply in the district 
at present, all intermixed and all within the Power Co.'s area. 
Furthermore, the Power Co. itself extended its operations on 
the north along a fringe of districts beyond the Aire and 
Calder District area. In that area there were districts taking 
entire supply and distribution from the company; other die 
tricts took only bulk supply and did their own distribution: 
there were districts for which provisional orders had been 
obtained which were not yet operative; districts depend. 
ing Wholly on their own generated current: others 
upon energy supplied by authorities other than the 
company; districts taking bulk supply from borough autho- 
rities and doing their own distribution; others taking part of 
their supply from the company in bulk and part from neigh- 
bouring borough authorities and doing their own distribution: 
and others which had not yet any system at all. Ile desired 
to emphasise the extreme complication of the position. There 
was à rich industrial area, providing a most important neld 
for development; a district in which many active municipal. 
ties had their own electrical developments and which had had 
the advantage of the Yorkshire Power Co.'s operations in the 
past. All this complicatiun led up to a position which was 
just that condition of affairs which the Electricity Act of 1919 
was intended to enable the Commissioners to unravel, of course 
with the agreement of those interested. The three solutions 
before the inquiry appeared to him to be arranged somewhat 
in & rising scale of evolution. ‘They started with the Power 
Co., which had proposals which seemed to be a sort of policy 
of despair. It wanted to be !»ft to develop in its own way. 
and the most it could suggest was interlinking. Leeds pre 
posed a Joint Authority to leave the Power Co. at any rate 
for the present; and the Conference scheme was for entre 
public ownership and control of the generating stations and 
main transmission lines throughout the district. The three 
proposals seemed to represent stages of the rising appreciation 
of the intentions of the Act. 

Mr. Miller then dealt with the broad principles of the 
Conference scheme and the manner in which it саше mto 
being. He claimed that the Conference body was actually the 
direct descendant of the original conference called by Leeds 
on publication of the formal notice of the provisional deter- 
mination of the area by the Commissioners, and that it was 
the Leeds authority which had fallen away some six months 
after the first conference. Не suggested that the letter in 
Which Mr. Hefford, the Leeds engineer, intimated the Leeds 
differences with the other bodies in the conference, indicated 
that he was willing to work in harmony with the other author- 
ties so far as possible, and seemed as though he might be pre- 
pared to modify his views. In August last the Bradford town 
clerk, on behalf of the Conference, reported to the Yorkshire 
Electric Power Co. the decision of the conference in favour 
of a Joint Authority comprising only elected representatives 
of the people, and asking whether the company would be pre- 
pared to offer terms for the transfer of its undertaking. The 
company replied, not unnaturally perhaps, that it was not 
prepared to offer to sell out to an authority which did not set 
exist, and whose constitution had not been settled. Mr. Miler 
contended that the tone of its letter indicated that it had pet 
given a final and definite refusal to negotiate at апу future 
time. In fact, it seemed to leave the мау for negotiations 
open. thereby indicating that it had in mind the interests 
the community at large. That gave him reason to hope that 
should the Commissioners direct that the interests of the public 
could best be served by public control, the company woud 
be prepared to consider transfer of its private undertaking on 
proper and reasonable terms. 

Though Mr. C. N. Hetford had had to leave the Conference 
engineers owing to the views of Leeds, he had given great bep 
up to that time, and had continued to furnish any informatiet 
required. The Conference engineers appreciated his eo pert 
tion. Proceeding with the history of the drafting of tbe Cor 
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ference scheme and engineers' report, counsel said the original 
Conference Committee had invited the co-operation of local 
authorities Which were distributors only, as well as those which 
were generators, and had secured support from some of them. 
He culled attention. to the comparative weight of electrical 
output by the authorities supporting the Conterence scheme, 
as against that of the other sides to the inquiry. During the 
year ending March, 1920, Leeds had generated, roughly. 
(6,200,000. units, the power company 90,000,000 units, and 
the local authorities which had passed definite resolu- 
tions in support of the scheme some 120,000,000 units, 
or about 40 per cent. of the whole output. These autho- 
rities had an experience averaging since loyi, as against the 
tower Co. s commencement ошу in 1904, and therefore not 
only had they the largest stake in the area, but also a record 
ot achievement which augured well tor public control in the 
future. ‘Lhe facts showed how strongly was the principle of 
public control held in the area. Any objection of the company 
to transfer was inet by the proposal that the entire undertak- 
ing. including part outside the Aire and Calder area, should 
be bought, at a fair and full price by agreement, or, falling 
agreement, under the Arbitration. Act. 

Questions were raised by the Commissioners as to what was 
to nappen to the portion of the company's undertaking outside 
of the Aire and Calder area, if the Joint. Authority took the 
whole undertaking.—Mr. Miller held that though the situation 
depended on the passing of the No. 2 Bill, adjustments, and the 
settlement of the North-East Midlands District Joint Authority, 
the general policy of the Authority in the latter district in— 
dicated the probability that arrangements could be made for 
that Authority to take over the parts outside of the Aire and 
Calder district. This should not be a matter of difficulty, as 
there were no big generating. stations in that outer portion. 
He agreed with Sir Harry Haward that the point was ultra 
cires except by consent, and said the scheme was not put for- 
ward with a view to asking for compulsion on the company; 
they wanted agreement, and every generating authority in the 
area, except. Leeds, supported the scheme. Counsel contended 
that there were no special circumstances in. the area which 
justified departure from the general rule, established by the 
opinion of the national coal conservation and electricity supply 
committees, that public control of generation and main trans- 
mission was desirable in the national interests. The Confer- 
ence took the view that this principle was the best from the 
business point of view, the engineering point of view, ana the 
point of view of development. 

Dealing with the estimate of capital expenditure under the 
scheme, Mr. Miller called attention to а correction in the 
column of working capital brought forward in 1931 in the 
financial tables. The figure should be £260,000 instead of 
£170,000, thus altering the total to £8,953,994. 

Sir JOHN SNELL suggested that the key to the whole scheme 
was missing—the actual capital commitment involved in the 
acquisition of the Power Co.’s undertaking. This was neces- 
sarily an unknown figure.—Mr. Miller admitted that, but 
said the Conference was contident on its figures, which had 
been accepted, that by the saving gained from co-ordination 
а cheap and good electricity supply could be secured and 
would leave a margin of profit which would meet the charges 
on the capital outlay. Excluding the sum necessary to buy 
out the Power Co., the figures of the Conference scheme 
showed a greater saving than either the Leeds scheme or the 
linking-up proposal. With reference to the proposed pur- 
chase, counsel said the Conference had taken as a basis a 
price of supply of 14. per unit at the busbars at centres and 
sub-centres for high-pressure untransformed energy. There 
would be some little addition for subsidiary distribution to 
get at the actual price, but taking the 14. as the estimated 
outlay, the working costs, excluding charges on the purchase 
price of the acquisition and the cost of authorised extensions 
by the company, left a surplus in the year 1926 of £280,170, 
which the promoters regarded as more than sufficient to 
meet the purchase charges, the latter being based on the 
capital of the company at the vear ending December, 1020. 
In 1925 the Conference scheme showed a surplus, on Id. 
price, after paving capital charges on the estimated purchase 
price, of £51,370, as against the Leeds tables showing a 
deficit, at 1d., of £603,930, and he believed Leeds proposed a 
higher price in order to meet the difference. Пе admitted 
that the figures were largely problematical, in view of the 
unknown expenditure on purchase. Concluding his opening 
of the Conference case, Mr. Miller drew attention to the 
technical differences between the Leeds and Conference 
schemes, particularly as to sites and times of erection of the 
new stations. The Conference regarded the proposed Leeds 
site as totally inadequate. The Conference scheme achieved 
a substantial estimated saving of coal by centralisation and 
the finance officers of all the authorities in the scheme had 
approved the financial clauses of the general provisions of 
the scheme. 

Sir Harry Hawarp asked whether the principle of publie 
control meant total exclusion of апу representative of an 
electrical company, or would be satisfied with a controlling 
majority of elected public representatives. Counsel said he 
felt that the clause as drawn up did not go so far as total 
exclusion. Anv companies in the area were, of course autho- 
rised undertakers. —— 

The inquiry was then adjourned until Monday, Mav 23rd. 

{То be continued.) 


The Lower Severn Electricity District. 


JoINT AUTHORITY SCHEME ABANDONED. 


A RESOLUTION that was passed unanimously at a meeting of 
the Organising Committee (of which Mr. Н. Faraday Proctor, 
engineer and manager of the Bristol Corporation Electricity 
Department, is chairman) оп February 3rd, 1921, stated Шаб 
the Committee, whilst still desirous of proceeding with the 
scheme to set up a Joint Authority for the district, having 
regard to the aimost insuperable difficulties of conforming 
to the requirements of the Commissioners (bearing in mind 
the limitations cf the probable electrical requirements of 
various portions of the district) especially in relation to. the 
impossibility of restricting representation to those who are 
Willing to assume financial responsibility; and, the necessity 
for the presentation of an engineering scheme of develop- 
ment embodying an undertaking that portions of such a 
scheme shall be carried out by dates to be determined, was 
of the opinion that it was unable to proceed with the scheme 
submitted so us to present it in accordance with the require- 
ments before referred to. 

Mr. Proctor explains that the sending out of the following 
information (which we received on Mav 26th) has been de- 
lu ved. at the request of the Electricity Commissioners, to 
enable further endeavours to be made to secure such assurances 
from the Forest of Dean СоШегу Owners’ Association as 
would enable the scheme to be proceeded with on the original 
basis. The Association. not being in a position to give the 
required assurances, it has been determined that no further 
action be now taken. He comments as follows. inter айа. 
upon the present position :— 

The Organising Committee has always been of opinion that 
the district (with the exception of one portion specially dealt 
with) does not present features showing that a scheme of 
centralisation Would result in very decided financial advan- 
tages in the near future. Practically the whole of the district 
is agricultural, there being few areas in which an industrial 
load or other substantial demand would arise; therefore, the 
most desirable course to be pursued in connection with the 
district, 1s to leave the engineering proposals for reorganisa- 
tion in abeyance until the organisation for controlling supply 
and other matters 16 set up. 

Since a complete scheme could not be adopted at present, 
as essential financial clauses are generally considered to be 
ultra vires, the inquiry“ was deemed to be of an interim 
character. 

The Organising Committee did not, therefore. deem it 
necessary to engage counsel. and the Commissioners were so 
advised on December 17th, 1990. Additional information was 
furnished to the Commissioners at their desire subsequent 
to the submission of the scheme. The Commission, on Decem- 
ber Ist, 1920, stated: “ You are correct in assuming that it 
is only the scheme which need be available on application 
and not the additional technical information furnished by 
you, in subsequent memoranda." But on the morning of the 
inquiry surprise was expressed that counsel had not been 
engaged. and that the ‘ additional technical information? 
had not been circulated to all parties. 

Mr. Proctor has good reason to believe that, unless financial 
responsibility 18 imposed upon all authorities and bodies re- 
presented on the Joint Electricity Authority, authorities of 
importance will decline to assume such responsibility, and it 
appears likely that as a result voluntary financial responsibility 
will disappear altogether. The chief object in requiring finan- 
cial responsibility to be assumed pro rata with voting power, 
is to secure cheap money by giving the best security. If 


_ this is, as indicated above, impossible, an increase of not less 


than, sav. 3 per cent. should be allowed for in the rate of 
interest on capital. Opinions have been expressed that the 
additional rate should be 4 or 5 per cent., and that money 
would not be forthcoming at any price. 

The power to require ` standardisation of systems " rests 
entirely with the Commissioners. The Joint Electricity Autho- 
rity can only act by agreement or through the Commissioners 
as regards ` 
ference is restricted to the charges to be made by authorised 
distributors as distinet from those to be made by the Joint 
Electricity: Authority, the matter would not appear to he 
under the control of the Joint Electricity. Authority. In 
Mr. Proctor's opinion no authorised undertaker or other con- 
sumer should be placed in either a better or worse position. 
as regards the price at which he is supplied, on account. of 
the position selected for the location of any generating sta- 
tion, but a difference is justified according to the locality. in 
which the supply is required as affected by other considera- 
tions, such ах the total demand in the locality, the nature and 
density of the demand, and other considerations which might 
have affected the price of supply furnished from апу other 
source than the Joint Electricity Authority. Thus, a demand 
arising in or near a purelv rural area should be furnished 
on less favourable terms than a corresponding demand in 
or near an industrial area. This principle does not appear 
to be followed in the schemes put forward in respect of the 
Chester or the Mersey Districts wherein a uniform standard 
is advocated. 

The Organising Committee decided that it was inadvisable 
to put forward engineering proposals other than those con- 
nected with the interim works to be carried out by the 
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Minister of Transport for the furnishing of a supply to the 
Forest of Dean, with transmission lines extending in the 
direction of Gloucester. The Commissioners, however. 
pressed. for the submission of a scheme for connecting up 
Bristol, Bath, and Wiltshire towns, and Mr. Proctor informed 
the Electricity Commissioners. " I purposely ‘refrained from 
dealing with the supply of considerable portions of the district 
on the lines of any centralised scheme, and particularly the 
district of Bath and other places beyond, as L have felt that 
there is very little that сап be put forward in support of 
the same at the present time.’ However, on November 22nd, 
1920, " additional information " was prepared, embracing 
detailed) estimates. dealing with capital and revenue, also 
tables of statistics and diagrams, Ке. For a bulk, supply to 
be given at Bristol, Bath. Bradford-on-X von., Melksham, гом = 
bridge, Frome, Radstock, and Pensford, the financial results 
ascertained show that no case can be made showing economies 
resulting from this section of the scheme (on the estimates 
of demand submitted), if an additional 3 per cent. be added 
to the annual charges on capital account due to the absence 
af the backing of the rates of local authorities. 

IY Bristol as considered separately, the result is not only 
a disappearance of the saving, but the creation of a direct 
loss, for instead of extending its existing generating. station, 
Bristol would construct a new generating station, on the lines 
of the proposed capital station, to furnish its additional re- 
quirements. Mr. Proctor’s figures suffice to indicate the 
attitude of the Organising Committee in not committing: itself 
to any definite engineering pragramme, and indicate the 
probability that local authorities and others would decline to 
do so. 

The Organising Committee much regrets that ‘it is still of 
opinion. after having made further investigations, that it is 
unable to proceed with the scheme, so far as it relates to the 
supply of electricity, so as to present it in any different form 
from that in which it was originally deposited, but it is 
prepared to proceed with the original scheme. on receiving 
satisfactory assurances from the coal owners in the Forest 
of Dean, which assurances it has not vet been able to obtain. 

The results have throughout confirmed the views consistently 
held by the Committee that, apart from the northern section 
of the district (embracing the Forest of Dean, Stroud Valleys, 
Gloucester, and Cheltenham), whilst certain advantages might 
accrue from the formation of an organisation. to * father“ 
development within the area, with power to carry out de- 
Velopments as and when commercially practicable, if such is 
not permissible, no alternative can be suggested on а sound 
commercial basis at the present time. 


THE PRESENT ECONOMIC POSITION OF THE 
ENGINEERING AND ALLIED INDUSTRIES, 


(Сон luded from page 695). 
A SLANDER ON THE Britis WORKMAN. 


It is to be regretted that, in the persistent desire to © create 
atmosphere and to put the fear of starvation into the work- 
men's mands, the employers) pamphleteer does not refrain from 
libelling the British engineer, “The great misfortune,” we 
are told, “is that, at present, fora variety of reasons, the pro- 
ductivity of British labour is по merely below its pre- 
war standard.“ which nught be arguable and explicable, but 
also 7 below that of workinen in competing countries." Not 
the shuhtest evidence is adduced for this astounding libel on 
his fellow countrvinen. What can the writer mean? Pro- 
babiv all that be meant to express was that the British work- 
man does not work continuously at as high speed as the em— 
plover thinks that he ought to do--to put it bluntly, that on 
thine rates he does not. give precework intensity. This, let it 
be clearly understood, no workman ever contracts to do. But 
this qluisconception does nat exeuse the libel. Does the 
punphleteer seriously contend that the average fitter or 
erector, turner, or toolmaker in Great. Britain is less skilled 
than the Belgian or the German fitter or erector, turner, or 
toolmaker, or that, taking the year round, he produces less in 
quality and quantity? In which case, we would ask, why are 
British mechamies asked for by employers in other countries? 
and why are they constantly being tempted to go abroad. to 
take situations at much more than the earnings of the local 
engineers? Even in the United States the British engineer is 
in demand. It used to be said that foreign mechanics worked 
longer hours than British. This, however, whatever it was 
worth, as ceased to be trae. The eight hour day has become 
practically universal. Tt may quite well be true that, on а 
repetition jab, with foolproof machines, a far greater quantita- 
tive output mav be got out of some Continental operatives, as 
was found when the Belgians were in this country. But the 
fact that no eraplover having engineering work af first-rate 
quality to de ever engages a foreign workman when he can 
get an Кыран or метах епишеег. wath all his faults, indi 
rates bow little uroni there is for this careless stander, 


WAGES AND THE COST oF LIVING. 


The ате Jate- (рр. 22:33, actually enonch. the rise in 
the cet al sans. and the extent te which И has begun te 


decline. But again, the attempt is to create atmosphere.” It 
is predicted that the cost will rapidly fall—it is suggested to go 
more than 66 per cent. above the pre-war level, a fall which 
any decline in wage rates will accelerate." Now, if we take 
the money earnings of all grade of enginters as being now 
(April. 1921) at somewhere between 100 and 150 per cent. 
above pre-war level, the suggestion that we can contidently 
expect. the. cost of living to be, very shortly, no more than 
бб per cent. above the pre-war level, means, once more, an 
Insinuation closely resembling the one that wages аге to be 
halved, which is ahnost exactly what the South Wales miners 
are being told! .. 
THe Export TRADE. 


like half the engineering industry works for 
export. Why is the foreign demand for engineering products 
so slack? Let us take the countries one by one. 

To Russia we used, before the war, to sell some millions of 
pounds’ worth of engineering products, an amount which at 
present. prices would be at least double. Russia to-day is 
hungering for locomotive engines, for electrical plant, for agri- 
cultural implements, for machine tools, for miotor-car com- 
ponents, for textile machinery, and, in fact, for nearly every 
Kind of mechanical appliances. Surely the employers will not 
contend that any appreciable reduction of price would make 
апу difference in this case? So urgently does Russia (which 
is badly oft enough owing partly to our continued blockade) 
need these things, that the Soviet Government is prepared to 
buy them for gold and platinum paid down on shipment. For 
more than two years the British Government (whieh nearly 
all the engineering employers voted. for, and still support in 
осе) has actually forbidden this profitable trade, which would 


Sumething 


" have kept thousands of British workmen in employment, and 


would now find them work for years to come. Even now 
obstacles are put in the way, legal proceedings are threatened, 
and trade with Russia is still a * wash-out.” 

To Germany we used also to sell annually millions of pounds 
worth of engineering products, worth at present British pries 
at least double, and in German currency 24 times that sem. 
Is it suggested that it is the high prices quoted by the British 
engineering employers that bave prevented exports to Ger- 
many? For over two years the British Government, dragzed 
at the heels of the insane desire for vengeance of the French 
Government, has put every possible obstacle in the way ot the 
restoration of prosperity of German industry. Nor is it only 
the British Government. Many a British employer has felt 
with the Right Hon. W. Runciman, late President ol the 
Board of Trade, that we have got Germany down, and we 
won't allow her to get her head up араш,” or words to that 
effect. However natural may be such primitive feelings, they 
do not make for a revival of international trade. We are 
members one of another. British industry cannot be restored 
to full prosperity unless other countries are prosperous. We 
do not gain by ruining our customers, The engineering em 
ployers themselves expatiate on the great difficulty created by 
the depreciation cf the German mark. This depreciation. is 
being to-day increased by the action of the British Gore- 
ment, still supported by practically all the representatives in 
the House of Commons of the Federation of British Industries 
(to which so many engineering emplovers belong) iu endet 
vouring by extraordinary Customs duties to prevent the Get- 
man export trade. How can engineering employers expect to 
see their own export trade to Germany revive so long as this 
extraordinary policy is persisted in? 

To Poland and Bohemia, Austria and Hungary, the Balkans 
and Rumania, we used to sell every year many hundreds of 
thousands of pounds! worth of engineering products. The 
countries аге today terribly in need of machinery of every 
kind. Their currencies are so depreciated that our British em- 
ployers complain that export sales аге rendered almost impos 
ме. Will it make business easier to effect if the depreciation 
of the krone and the leu is actually increased by the practical 
prohibition of their exports to this country. (and to as mam 
of the countries of our Allies as we can induce to take the 
same suicidal course)? For this is what is involved in the 
proposed new British Customs duty of 334 per cent. on m 
ports from countries having depreciated currencies. 

Now, the British engineering workmen do not believe that. 
so long as these evil political restrictions on trade are eom 
tinued, any reductions in the price of British products Wi! 
avail to restore our international trade. So long as trade b 
actually hampered by blockades and embargoes, 50 per cent 
duties on exports from Germany, and 334 per cent. duties oh 
Imports into Great Britain from nearly all the continent uf 
Europe, reductions in price are simply thrown away. 

When the employers. ask the workmen to co-operate m 
effecting such a reduction in prices, it is obvious that the pre 
liminary answer must be that the workmen would be fouls to 
take any step in that direction until the British engineering 
employers first insist on the British Government adopting 4 
policy of peace and free trade, with a sincere desire for the 
prompt restoration of prosperity. of the whole European cen 
tinent. The only way fo inereaxe our foreign trade x hu 
adopting a polien of pouce, the restoration of Europe. and fre 
trade, 

Tur Howe MARKET. 


But our foreign trade is, to the British engineerinz 10 
plovers generally, only half their normal business. Hos 0? 
we give a Мир to that other half whieh is with the Hor 
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Market? Clearly not by cutting down wages, the effect of 
which is, by exactly the amount of reduction, to restrict the 
home sales of British manufacturers generally. So long as 
British employers pursue this policy, in one industry after 
another (Which is what the workmen mean by " a conspiracy 
to force down wages ), trade will get worse and worse, so far 
as the Home Market is concerned. 

It may be that the British engineering employers are justi- 
fied in believing. that; if their cost of production could be 
reduced (and, what does not always follow, if they gave their 
customers the benefit of such a reduction by a corresponding 
fall in retail prices), more engineering products could be sold. 
It is their business to Judge of such a fact. Lf motor-cars and 
bicycles, gramophones and agricultural implements were con- 
siderably cheaper. without anybody's income being lessened, 
more of them could be sold. If it cost less to put in new ma- 
chinery and electrical plant without any lowering of purchas- 
ing power, more would be installed. But even on the em- 
ployers’ own showing the reduction in price must, to be 
effective. be substantial. Now, in the engineering establish- 
ments the wage bill is often reckoned at half the gross value of 
the output. On p. 20 of the employers’ pamphlet it is inciden- 
tally given as no more than 27 per cent. of the gross value of 
the output. Taking the intermediate estimate of 40 per cent. 
of the gross value of the output, 16 would need a cut at engi- 
neering wages of no less than 50 per cent. in order to enable 
the product to be sold even 20 per cent. cheaper. Do the em- 
ployers suggest that a cut of 50 per cent. in wages is going to 
leave the Home Market as large as before? Is 1t not evident 
that the very argument in favour of lower prices increasing 
demand depends on the assumption that purchasing power 15 
not reduced? It may be desirable to bring about a reduction 
iu the cost of production if it can be done without reducing 
income. But it is simply suicidal to seek to develop the home 
trade by reducing the incomes of the mass of the people. 

Now, tt is an extraordinary fact that from the beginning to 
end of the employers’ pamphlet no possible means of reducing 
the cost of production is mentioned other than a reduction of 
wages. 

Is this honest? Is it consistent with the claim (p. 25) to set 
before their workmen '' a comprehensive and reasoned state- 
ment of the case ''? 


LOWERING THE CosT ок PRODUCTION. 

How can British engineering employers reduce the cost of 
production without reducing anyone's income? First, they 
have to get their materials at the lowest possible cost. Will 
they be lowering their costs by allowing Mr. Lloyd George's 
Government to clap on 50 per cent. duties on all German 
exports, which ought to include (as they did before the war) 
iron and steel, timber, and various components? Will it make 
timber and leather, lubricating oil and platinum cheaper to 
the British engineering employer to permit Parliament, by a 
general import duty of 334 per cent. to raise the price of all 
the raw materials and components that come from Russia, 
Poland. Germany, Austria, Czecho-Slovakia, Hungary, 
Rumania, and the Balkans—not to mention India, Belgium, 
und Erance— which is what is actually being proposed? ‘Lhe 
workmen have a right to raise such questions when they are 
asked (p. 25) to “б co-operate ' in reducing the cost of produc- 
tion. Are the British engineering employers taking ali the 
Necessary steps to prevent their cost of production being actu- 
ally increased? Or arc they inviting the workmen to make up 
by stil further reductions of wages for the increase in cost пою 
being artificially produced? 


REDUCTION OF Worksitor Costs. 

But apart from these extraordinary proposals to increase the 
British engineering employers? cost, of production, against 
Which it is to be hoped they are vigorously protesting, are 
there no steps to be taken in their own establishinents by 
Which unnecessary expense could be saved? 

On this point it is difficult to speak without seeming to be 
impertinent, and without giving offence. But the employers 
ask, in effect (p. 35) for a frank exchange of views,” and it 
would be discourteous not to explain to them what the work- 
men feel on the matter. Te British engineering industry ts, 
with few erceptions, badly organiscd. from one end to the 
other, And this is taking no ideal standard, or theoretical 
perfection. Compared with many American establishments, 
and even with the best in this country, the great majority of 
British engineering workshops are badly laid out, often badly 
lishted, inadequately equipped, and, many of them, wastefully 
managed, with the result that time and materials аге not used 
to anything like the greatest advantage, and costs are (without 
advantage to the workmen or anybody else) unnecessarily 
raised. 

What can the mere workman know about such. things? 
Well, let us call in an authority in matters of engineering, 
whose capacity to judge no one will dispute—Mr. Michael 
Longridge, late President o£ the Institution of Mechanical En- 
gineers. Speaking to the employers themselves and their man- 
agers no longer ago than April, 1917, he declared that: 
" Except in a few cases, workshop organisation. here has not 
received the attention given to it in America or Germany. 
There are still shops without definite planning of the progress 
of the work, without adequate equipment of jigs and gauges, 
and without standard shapes of tools or a toolroom; where 
men drift about in search of tools or tackle, or wait in idleness 


for drawings and materials; where machinery is obsolete and 
lights so bad that good work cannot be done if the machinery 
is up to date. Such shops must go. They cannot compete in 
price or quality of work with those in which, what 18 known 
as scientific management.“ or anything approaching it pre- 
valls; where the progress of every job 1s planned to the last 
detail before it is sent into the works; where machinery 1s 80 
arranged that each piece passes through the whole series of 
operations to. be performed in its pre-determined order and 
without pause, and is immediately succeeded by another piece 


to undergo the same cycle of operations; Where labourers and. 


tackle for fixing the work are ready the moment they are 
wanted; where drawing gauges, and tools properly ground. to 
standard shapes corne with the work; where cleanliness, light, 
and comfort reign, and where an endeavour is made to get the 
workman to regard his task more as a problem to be solved 
than as a task to be got through.““ 

Every employer who reads this very authoritative descrip- 
tion of British engineering as a whole will probably resent it 
as a description of his own establishment. But let him retlect 
candidly on what he has seen in other engineering establish- 
ments, which he can judge with more impartiality, and we do 
not think he can deny the imdictinent of the President of the 
Institution of Mechanical Engineers. © Conscious as we ате 
of each other's infirmities," he must admit that many of the 
engineering workshops that he has had occasion. to visit fall 
far behind, in efficiency, those which he considers the best. 

It is these defects and deficiencies m the manner in. which 
the British engineering employers have laid out and equipped 
their workshops, and the state In which these are allowed to 
continue year after year, that the workmen are now invited to 
make up for in reduction of wages. The employers assert that 
what is hampering them is their high cost of production. То 
seek to lower wages without first stopping the employers’ 
waste is to make the workmen pay for that waste. 


THE WASTE OF FUEL. 

For an instance of faulty management not alluded to by Mr. 
Longridge, take the one item alone of coal consumption, which 
is a standing charge of no small magnitude. As recently as 
1919 the very expert and highly practical Fuel Research Board 
reported that fuel was being wasted by British manufacturers 
to an almost incredible extent. In the majority of industrial 
undertakings," it was declared, a reduction of from 5 to 
20 per cent. could be secured within a year at a relatively 
trifling expenditure on wages and small alterations of 
apparatus.“ 

A reduction of 5 or 10 per cent. in the coal bill would be 
worth a great deal. Why not secure it? 

RAILWAY RATES. 

Or consider how greatly the cost of production 1s at present 
increased by the heavy expense incurred by many engineering 
establishments, owing to their location, in the heavy charges 
for carriage on materials and coal inwards, and for carriage of 
their products outward, at railway rates extraordinarily high 
in comparison with what their American, Belgian. German, 
and French competitors are paying. Is it part of the clann of 
the British engineering. emplovers that, because their works 
аге badly located, or because they have failed to use their 
political power to get these railway rates reduced, or to secure 
the alternative of an efficient canal system, the engineering 
workmen are to make it up to them by accepting lower wages 
—u course Which would be suicidal so far as the Home Market 
is concerned, because it would be restricting the very demand 
that it was intended to stimulate? Would it not be better to 
see what can be done to reduce the high railway charges by 
Which, as employers themselves have often declared, British 
Industry 15 handicapped? 

THE BURDEN or TRIBUTE. 

Finally, there is the delicate question of the extent to which 
British engineering industry is charged with rent, interest, 
profits, and managerial salaries. Ut is sometimes argued— 
indeed, it is implied in the very pamphlet under consideration 
(p. 20)— that“ profits alone represented but a small percentage 
of turnover even though in the aggregate a large sum“; and 
that two very large firms... showed proportion of wages 
to profits af about 10 to 1 in one case and about 12 to l in the 
other." This is à very naive and simple error. What is in- 
tended to be implied is that the poor capitalist is getting next 
to nothing out of the business, and that nine-tenths or eleven- 
twelfths of all. the net proceeds go to the workmen. The 
workmen, of course, know better—know, in fact. that accord- 
ing to the best available statistics, only about two-fifths of the 
national income goes in the wages of the manual workers, who 
constitute with their families more than four-tifths of the popu- 
lation. The fallaev of the other view lies in excluding from 
'" profits all rents and royalties; all interest on loans and 
debentures; all allocations to reserve for equalising dividends ; 
all the various“ hidden reserves " that are periodically distri- 
buted as bonus shares: and. finally, the sums paid to directors 
and managing partners. Tt is not contended, of course, that 
the directors and managers can be expected to work without a 
livelihood. It may even be necessary to remunerate people for 
the act of saving capital in order to invest it; though not neres- 
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* Myr. Michael Longridge (presidential address to the Institu- 
tion of Mechanical Engineers, April th 1917). quoted in 
“The Works Manager To-day,” by Sidney Webb, 1918, 
Pp. 134-5. 
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sarily to reward them with perpetual annuities for their 
original act! It is, of course, not practicable for any firm 
ininediately to free itself from the burden of rent, «c. But it 
may weil be that some particular establishment, or even the 
British engineering industry as a whole, finds itself saddled, by 
inheritance from the past, with a dead-weight burden of rents 
and  rowvalties, or loan and debenture interest—even of 
“capitat | watered by bonus shares—which its present. busi- 
ness is unable to bear. At any rate, it is plain that it would 
be necessary to make the amount of this " dead-weight 
burden " (for which the workmen clearly have no liability) a 
subject for statistical investigation, before the allegation that 
there was no profit, or every little profit, left for distribution 
as dividend to the ordinary. sharehotders could be accepted as 
having any bearing on the question of whether the industry 
could or could not continue to pay its present wages. It mav 
be that the burden of the tribute which industry pays to 
ownership will have to be reduced. When а company finds 
Itself over-capitalised 7’ it has to reconstruct.” 
CONCLUSION. 

Only one word need be added. It will be seen that, in the 
Workinen’s view, the employers. punphlet is far from being 
the “comprehensive and reasoned statement" that it claims 
(р. 25) to be. [t does not afford. any of the statistical data 
necessary for the frank exchange of views " that the em- 
plovers invite. It gives neither the amount of their costs nor 
that of their sales, still less does it afford any analysis of the 
several items; so that it fails to present even the beginning of 
a case for any reduction of wages. Lhe employers are invitea, 
in reply, to put their cards on the table. If they claim that 
their mdustry is, at the existing rates of wages, actually insol- 
vent, let the figures be produced and authenticated which 
prove this to be the case; and let some explanation then be 
given of the current Stock Exchange quotations. for their 
shares, 

When this is done the Conference could next inquire under 
What ditticulties the export. trade now suffers and by what 
meats it could be increased- leading, it is suggested, to Issues 
of foreign policy and fiscal changes, which at would be neces- 
sary to explore, ‘The Home Market, which is of such great 
(and possibly growing) Quportance to the engineering industry, 
could then be considered, when the eniplovers would doubtless 
aliord the statistical material for an examination of the growth 
of the several branches of this trade, and would explore the 
hindrances to its further development. 

In so far as it seemed useful, for the sake of increasing sales, 
to reduce the cost of production, maquiry could then be made 
how this could be done, without anything so suicidal as a re- 
duction of wages. Such matters as the circumstances enlianec- 
ing the price ofi imnaterials and components; the wasteful eon- 
sumption of fuel; the disadvantages of workshop location, 
equipment, lighting. and organisation; the burdens on the in- 
dustry such as railway charges, local rates, rents, and interest, 
K., would be relevant. 

In a " frank exchange of views ” on these subjects, the re- 
presentatives of the workmen would gladly co-operate as 
invited. 


NOTES ON ELECTRICITY IN SWITZERLAND.“ 


As is the case in England, Switzerland has suffered in the 
past from too great а variety in. the systems adopted tor the 
supply of electricity. During the great. European war, now- 
ever, great strides were made in the direction of standardisa- 
tion in that country. 

The new standard of. distribution is three-phase wath a 
periodicity of „ cycles and the normal supply is at either 
my volts, 220. volts, or 381 volts, and in certam special cases 
%) volts For railway work, the single phase system is stan- 
dardised,; with an overhead collector at 15.000 volts and a 
frequeneyv of 104 cles, For town and suburban tramways 
direct. current is used at 600 or 1.200 volts; and 2,400. volts 
in the country extensions of the tramways, 

the tweerate system of charging, with clockwork change- 
over meters, is almost. universally employed. During the 
period of maximum demand the rate charged for domestic pur- 
poses is from 40 to % centimes per kWh. During the re- 
mainder of the day the charges vary from 15 to 2 centimes 
per kWh. f ps | 

One of the first extra high-pressure transmission svstems in 
the country is now in course of erection. The system will 
be operated at 105,000. volts, and is intended chiefly for con- 
necting, up the large power stations, though, in addition, it 
is also proposed to export. electric power to neighbouring 
countries. The principal electrie power stations in Switzer- 
land are the Nordost Schwelzerische Kraftwerke at Baden of 
about ] 20,0282) installed turbine h.p. (inot all available OM Lit 
to lack of water) and the Bernische Kraftwerke at Berne of 
abont HOO h.p. | | 

It isan interesting feature; that the Swiss power stations 
have the most power available an the summer months and 
not in the winter. Thus ais due to the fact that the water 
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supply is obtained from the melting snow. More attractive 
rates are accordingly offered to summer customers, including 
farmers. Most of the power stations are in a very awkward 
position this year on account of the lack of snow during the 
past winter; river beds are drier than they have ever beep 
in the recollection of the present generation; and lake levels 
have fallen to such an extent as to expose the remains of 
old-world villages and monuments. The power stations already 
have had to announce considerable А in {һе supply 
to customers. In the lower part of the Engadine valley, steam 
locomotives are being used, owing to lack of power for the 
electric locoinotives, Which supplanted the steam engines a 
few усаг» ago. 

In ajricutture, very. great progress has been made in the 
various applications of electricity. This evidently has been 
the case m nearly all the non-belligerent countries. dur- 
ing the great European war. Electric motors are usd 
extensively in the farm buildings; as an illustration of 
this it may be mentioned that at the beginning of the war 
250 electric motor installations were in use on farms around 
lucerne—to-day over 1,000 farmers in the neighbourhcod of 
the city аге using electric motors. The size of the motor 
employed is chietly 3-h.p., three-phase, 50 cycles; the normal 
range of sizes being from 2 to 3 h.p. This is much smaller 
than the average size of motor employed by Danish farmers, 
which is 10 h.p. These motors are usually. of the portable 
type, in which case the starter is very neatly and compactly 
mounted on the top of the motor. Ihe motor is connected 
to the source of supply by 12 metres of 4-core flexible cable, 
one of the cores being the earth wire. The motor is either 
fitted with a pair of metal stretcher bars to enable it w be 
transported by two men, or else it is mounted on a small 
truck. While each farmer owns his own electric motor, it 
seems quite a common practice for several farmers to combine 
to purchase the machines to be driven by these motors, such 
as root-pullers, chaff-cutters, and the like. This is contrary to 
custom in other countries, except in the case of large 
machines, such as thrashers. Some very important experi 
mental work in connection with the drying of hay has been 
carried out by Herr Director Ringwald of the Central Selwer 
2zerische Kraftwerke, Lucerne. However, its adoption. by 
farmers is only just commencing. It may be mentioned that 
the chief credit for the development of applications of. ele 
tricity to farming in Switzerland may practically be all 
ascribed. to the initiative and energy of Herr Director Ring: 
wald. The possibility. of obtaining a supply of electricity 
on the farms has caused a number of farmers to start 
up various rural industries, such as cider making. Some 
of the larger cider makers are employing electric vehicles tot 
the transport of their cider and general farm produce, Very 
little has been done in Switzerland in connection with the 
application of electricity to aàgrienlture for work outside the 
actual farm buildings. This is largely due to the fact that 
there are no very large farms in the country, in faet. the 
owner of a herd of 30 cows or of 100 hectares. (250 acres) of 
land is considered to be а large farmer. Further, the practice 
of growing fruit trees out in the fields amidst the crops almost 
prohibits electromechnnical ploughing and cultivation in many 
parts of the country. 

Blectro-culture of crops has only been. carried out on а 
small expernnental scale at Lucerne by the aid of a Теш 
transformer operating at 20.000 апа at 30,000. volts. Offers 
have been made to local farmers of a free trial installation, 
but so far nobody has been found enterprising enough to take 
up the matter, although the preliminary experiments were 
so successful. Electric pumps for the irrigation of fields and 
also for distributing liquid. manure are in use on quite à 
number of farms. Electrically heated incubators have estab- 
lished themselves as successful pieces of apparatus, and there 
аге at least two companies manufacturing them. Freehold 
pole rights are easily obtainable nowadays on payment of 
frou 40 to 30 franes for ordinary. poles, and about. 20 to B 
frances for a tower. | 

Altogether Swiss electrical manufacturers report a very bi 
business in the supply of electric motors and other apparatus 
specifically: for use in agriculture. Of course coal and all 
have been and are very expensive and difficult to obtain: hut 
on the other hand, the prices charged for electricity to farmers 
—iecording to English ideas—are very. high. The underiving 
secret of the success of electricity is very. evident not is 
cheapness as a form of power supply, but rather the discovery 
bv farmers, that it is so very much more convenient, econo 
mises labour, and accomplishes better work than any other 
method. 


Chalk as Fuel.— Recent advertisements in tbe daily 
Prerna have drawn attention to a new fuel, of which the essential 
constituents appear to be chalk ard cinders, blended with а rich 
carbonaceous material.” the invention consisting in certain secret 
processes, To engineers we need not say another word on the 
aubject. We note, however, with a sense of relief, that the 
financial experta are giving a very cool reception to the prospectat. 
and are criticising the offer severely. While they do not touch the 
matter on the chemical ride. they find ample scope for criticiam in 
the prospectus itself, and after reading their commenta, even the 
most ardent investor with money to burn will have only himself to 
blame if he cannot keep it in his pocket. 
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NEW ELECTRICAL DEVICES, FITTINGS AND PLANT. 


Readers are invited to submit particulars of new or improved devices and apparatus, which will be published 
i considered of sufficient interest. 


The Reflex Pendulum Control. 


When unification of workmen's registers was first attempted, 
the electric clock maker proceeded to do во by substituting 
for the spring-driven clock work, an electrical step-by-step 
or impulse movement. Such a substitution avoids the neces- 
sity of winding, but introduces other troubles, because the 
comparatively low power of the impulse movement leaves 
little margin for stiff places which occur in the clock mech- 
anism from time to time as the register is used. 

The next step to overcome some of these possibilities was 
to scape the existing mechanism electrically. By this 
method the pendulum was removed, and an electrical scaping 
mechanism substituted, which, operating every half-minute 
by means of the time circuit, allowed the clock train to run 
on in half-minute intervals. This principle is sound and 
practical, but still it does not remove the possibility of a stop- 
page if the time circuit is interrupted. 

In the Reflex pendulum control, made by Messrs. 
Gent & Co., LTD., Faraday Works, Leicester, nothing is re- 
moved from the register, but an addition is made thereto 
in the form of the " Reflex ’’ control mechanism. This con- 
sists of two main parts, опе the vibrator," which is clipped 
to the pendulum rod, no drilling or tooling being necessary. 
The other part, or " stator," is screwed to the woodwork of 
the register by wood screws or by nuts and bolts, as may be 
desirable. The register is wound up” in the usual way. 
It operates by the clock work exactly as supplied by the 
maker, but by the Reflex movement, the pendulum is 
compelled to keep time with the transmitter controlling. the 
time circuit of the factory and the other clocks in the circuit. 

The pendulum should be so rated that the clock does not 
gain.“ It must be given a slightly losing rate, but need 


Fra. 1.—TuHe '* ReFLEX " PENDULUM CONTROL. 


not be set to lose more than two minutes per day of ?4 hours. 
80 effective is the Reflex control that, in a pendulum 
beating 88 per minute, as is the case with some of the best- 
known makes of recorders, it will effectively deal with a loss 
of as much as ten minutes per day. 

Among the advantages claimed for the device are that it 
can be removed entirely in five minutes, and if the electrical 
time circuit is thrown out of commission, the register does 
not stop, but carries on as a separate mechanical unit, and 
is not affected in any way except that it is no longer under 
electrical control, so that this does not materially interfere 
with the costing and checking system. 

We are informed that many firms have already adopted the 
Reflex control on their existing time circuits. 


A Corrosion- proof Switch. 


There has always been great difficulty in designing a switch 
which will be efficient in operation, strong and so proof against 
corrosive atmosphere as to protect the ends of the cables and 
the working parts of the switch against damage. 

A switch of an entirely novel design is now being marketed 
by the St. HrELENs CABLE & RUBBER Co., TaD., of Warrington, 
for use in connection with their well-known C.T.S. wiring 
system in corrosive situations. This switch (fig. 2) consists 
of an outer box of cast-iron containing an ebonite bell-shaped 
cover, inside which is mounted an ordinary 5-A tumbler 
switch in an upside-down position. This means that instead 
of the switch being operated by moving a dolly or other lever 
handle, the circuit is made or broken by moving the switch 
itself (under the ebonite bell), whilst the dolly is fixed to the 


bottom of the outer box. When the switch is wired up and 
fixed in position a quantity of special sealing compound is 
poured into the box (to a height regulated by an overflow 
hole in the latter) which has the effect of forming an air-lock 
in the upper part of the ebonite cover and completely isolating 
the vital parts from the outer corrosive atmosphere. 
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Fia. 2.—Sr. HELENS CORROSION-PROOF SWITCH. 


The switch is very strongly constructed to withstand the 
hard usage often encountered in the positions for which it 
has been devised, and this fixture, in conjunction with the 
soundness of the design, would appear to make it extremely 
suitable. 

A New Wiring System. 

We have received from Messrs. FAULKNER & Co., 5, Market 
Street, Manchester, particulars of their Woods's wiring system 
for lead-covered cables. The system consists of 2-, 3-, and 
4-way soft metal bonds for fixing behind ceiling roses or 
switches, and for junctions a neat cast aluminium box is 
made in 3 and 4 ways. The main feature of the bonding is 
that no screws or clips are used and, when fixed to awkward 
positions like ceilings, it reduces the time required for fixing, 
which is a great consideration. Its simplicity should com- 
mend it to all who are engaged on contracting for the new 
houses under the housing schemes. 


А Bedside Tea Table. 


Furniture designed especially to bear or contain domestic 
electrical appliances is too rarely seen having regard to the 
position electricity has attained. It is an inherent quality of 
electricity that it can be used with safety in all sorts of posi- 
tions, it gives off no fumes, and is essentially clean. 

With these points in mind it is pleasing to hear of a tea 
table for use in a bedroom. This piece of furniture 
is made by THE CHakMENT Co., LTb., Bank Chambers, 
109-111, New Oxford Street, W.C.1. It is a beautiful example 
of cabinet making, and is construeted in mahogany or oak. 
The front and top are hinged, and the top is supported by 
closing-in struts. The base of the inside is of white vitreous 
material. and the sides bear hooks unon which cups mav be 
hung. At the back of the cabinet is a tin-lined box, in which 
bisenits may be kept. The table is connected up to a lamp 
holder or wall plug bv flex, which is led into a switch under- 
neath the cabinet and therefore invisible. A kettle, toaster, or 
other appliance may be placed inside, and the whole when 
closed up 15 of very attractive appearance. 


Electrical Installations in the United States.— е !тгса! 
Merchandising gives some interesting statistica relating to light- 
ing installations in the U.S.A., from which we extract the 
following :— : 

Total number of residences ... "m us * 20,181.700 

Residences using electric light in 1990 e 6,517,600 

Residences using electric light in 1925 (estimated) 10,170,000 

Business premises using electrical apparatus in 


1920 ... vas iis m iva 868 .. 1,675,900 
Business premises using electrical apparatus in 

1925 (estimated) ... ове T T 5 2,600,000 
Number of farms in U.S.A. ... е ee m 6,362,502 
Farms which ате now using electric light and 

power ai T ves Ves id is 340,000 
Number of electricity supply stations in the U.S.A. 5 726 
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NEW PATENTS APPLIED FOR, 1921. 
(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Messrs. SEFION-JoNEs, O'DELL AND 
Si&"HENS, Chartered Patent Agents, 285, High Holborn, London, W.C. 1. 


13.681. Primary and secondary batteries.“ J. T. Niblett. May 17th. 
13,082. " Means for regulating current for electric welding apparatus.“ 
A. C. Giles and Shipley Tank Co., Ltd. May 17th. 

13.714. Electric controlling devices." M. Walker. May 17th. 
„ 18,730. “ Apparatus for heating forgings, &c., by electricity." Dagobert 
limar & Co. May 17th. (Germany, December And, 1920.) 

13,731. '' Electric rivet beaters.” E, Schroder. May 17th. 


13,761. “ Electric energy control systems." H. J. Brearey, May 17th. 
13.762. Electric liquid-heating appliances." E. Richter. May 17th. 
13.771. Electric lighting of vehicles, &c." II. C. Crews. May 17th. 
13,794 “Magnetic material for loading telephone and telegraph conduc- 


tors.“ Western Electric Co., Ltd. (Western Electric Co., Inc.). May 17th. 
“з a Electrically controlled locks." H. France and E. G. Mitchell, 
ay th. 


13.809. Stranded cables.” R. W. Midgley, Sir C. A. Parsons, and J. 
Rosen, May 17th. 
13.815. Connecting additional transformers to a supply circuit." Siemens- 
Schuckertwerke. May 17th. (Germany, May 14th, 1920.) 
13,816. “ Vacuum rectifiers.” Siemens-Schuckertwerke. 
many, May 15th, 1920.) 
13.824. Apparatus for starting synchronised non-synchronous motors.“ 
Compagnie Générale Electrique. May 17th, (France, October 6th, 1920.) 
.139,825. *' Methods for parallel coupling of generators of polyphase current.” 
Compagnie Générale Electrique. May 17th, (France, October 6th, 1920.) 
13,831. “ Automatic exchange telephone system.“ H. Baron (Е. Alden- 
dorff). May 17th. ` 

13.865. Transformer windings." F. Haberle and Sachsenwerk-Licht-und 
Kraft Akt.-Ges. May 17th. (Germany, May 25th, 1920.) 

13,866. *' Electric locomotives.” W. S. Mundle and R. L. Stanbrook. 
May 17th. 


13,877. *'' Telephone automatic burglar and fire alarm," T. H. White. 
May 18th. 

13,909. “ Variable vibratory contact devices for electric circuits." G. P. 
Ferreira and J. R. Quain. May 18th. 

13.910. ** Electric heating-elements,"' J. J. J. M. Kluijtmans and Phi-Kappa 
Syndicate, Ltd. May 18th. 

13,932. *' Indicator for electric circuits.” J. Atkins. May 18th, 


13,936. '' Electric generators.“ J. R. Middleton and Watts, Williams and 
Co.. Ltd. May Igth. 


13,952. тсе systems." 
(General Electric Co.). ay 18th. 


13.953. Electric switches." British Thomson-Houston Co,, Ltd. (General 
Electric Co.). May 18th. 


13,954. “ Commutators for dynamo-electric machines, &c." H. J. Curtis. 
Mav 18th, 
13.958. Electric bell pushes, &c." G. Wallace. May 18th. 
13,961. “ Electric butt-welding and tubing produced thereby.” A. E. 
White (Elyria Iron & Steel Co.). May 18th. 
13.971. Means for limiting change of speed in alternating-current gcne- 
rators." T. F. Wall. May 18th. 
13.977. Thermionic devices." H. J. 


May 17th. (Ger- 


British Thomson-Houston Co., Lid. 


Round. Мау 18th. 


13,997. Chains for electroliers, &c." T. Hollis. Мау 19th. 
14,029. * Electrical resistances." J. S. Stone. May 19th. 
14.040. Telephone transmitter mouth- pieces.“ L. van Rutten and 


Mustern Electric Co., Ltd. May 19th. 


14.042. Sparking plugs." H. A. Hands and J. Ward. May 19th. 
14,052. '' Thermionic valves for wircless signalling, &c." H. St. J. de A. 
Donisthorpe. May 19th. 


14,060. ''Single-phase short-circuited motors." p. R. Elnegaard. May 
19th. 


14.063. “ Amplifying sv«tems."* 
ral Electric Co.). May 19th. 


14.065. '' Means for ploughing with е'есігіс tractor." p. Roulph. May 
19th. 


British Thomson-Houston Co., Ltd. (Gene- 


14.066. Protective devices for electric circuits.“ Metropolitan-Vickers 
Electrical Co., Ltd. May 19th. (United States, June 9th, 1920.) 

14,067. '' Thermal relays.” Metropolitan-Vickers Electrical Co., Ltd. May 
19th. (United States, June 9th, 1920.) 

14.079. “Submarine, &., electric cables." H. W. Sullivan. 
Н. C. Gover. Мау 20th. 


May 19th. 
14,085, *'' Electric switches.“ 
British Thomson-Houston Co., 


14.143. Elcctron-discharge apparatus.“ 
Ltd. (General Electric; Co.). May 20th. 

14.144. “ Incandescent electric lamps, &c." O. Oberlander. May 20th. 

14,149. * Regeneration of spent electrical dry cells." Н. E. Coley and 
W. Н. Frampton. May 20th. 

14.15]. “ Electric current regulating devices.“ 
Glaser, Ltd. May 20th. 

14.166. Means for regulating speed of electrical machines." Ges fur 
Drahtlose Telegraphie. May 20th. (Germany, August 9th, 1920.) 


14,194. “ Miners’ clectric hand lamps." A. E. Angold and A. H. Railing. 
May 21st. 


W. H. Glaser and W. H. 
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PUBLISHED SPECIFICATIONS, 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


1914. 


17.768. Measuring of continuous electric current." Besag. August 20th, 
1913. 
1916. 


5.524. Are light electrode with capillary passages,“ Planiawerke Akt. 
Ges. fur Kohlen-Fabrikation. September 13th, 1915. (Addition to 16,364 /15.) 


(101 471.) 
2919. 


22.722 “ Incandescent electric lamps.“ L. A. de Becker. September 26th, 
1919. :162.686.) | | 

24.5 . Electric switches particularly 
T. B. Harris. October. Sth 1919. (162.689. | | 
25,008, '' Vacuum tubes.“ Siemens & Halske Aktienpesellschaft, 
30th, 1919. (Germany, June 21st, 1916.) (134,542.) 

24.706. '! Electricity meters.“ W. Lawson. November 19th, 1919. (162,702.) 
30.062. “Windings of alternating current dy namo-electric machines.” 
British Thomson-Houston Co., Ltd., F. H. Clough, and H. W. Taylor. De- 
cember 2nd, 1919. (162,707 ) | 

W. 161. Thermionic devices for use as amplifiers, relays, detectors, and 
the die n J. Scott-Taggart. December 3rd, 1919 (162,710. 
30,295. " Block therino-insulation. material." T. B. Munroe. 

9. (141.322) | | | | 
а M4. ‘Ignition devices for internal combustion engines.“ Telegraph 
Condenser Co, Ltd. and M'. J. Cole. December bth, 1919. 062,711.) 

32.450. “Electric heaters" I.. M Waterhouse, Simplex Conduits, Ltd., 
ind H. F. McLoughlin. December Auth. 129. (062.715) 
22.523 Fiectro-magnetic impulse mechanism." C. L. Walker. December 
29th, 1919. (0622716) —— : | 

32539 Dynamo electric power plant. M. Harris. 
(162,717 .) 


applicable to alarm circuits.” 


October 


April 314. 


December 29th, 1919. 


1920. 


244. '' Electro-magnetic devices for controlling alternating-current d) name 
electric machines," British Thomson-Houston Co., Ltd., and H. W. Taylor. 
January 3rd, 1920. (162,731.) ' 

„80. Anti-vibrators for incandescent electric lamps.“ E. Booth and 
^. К, Booth. January 6th, 19239. (102,735) 

1,941. '' Electric heating element," H. J. Dean-Osgood. January 37ih, 
1920. (162,737.) 

2,133. Automatic telephone systems." Automatic Telephone Manulactur- 
ing Co., Ltd., and J. Savin. January 23rd, 1920. (162,739.) 

2, 305. Apparatus for ТМ metal-vapour rectifiers." 
Akt.-Ges. March 3rd, 1919. (139,756.) 

2.80. Inter communication or like telephones." W. Stott and Telephone 
Manufacturing Co. (1920), Ltd. January 29th, 1920. (162,7 48.) 

2.931. Protective devices for alternating-current electric supply system. 
Sicmens-Schuckertwerke Ges. November 26th, 1918. (138, 307.) 

2,957. Electrica] systems of power transmission and regenerative bruk- 
ing. British Thomson-Houston Co., Ltd. (General Electric Co.). January 
JUth, 1920. (162,755.) 

3,068. Wireless transmitters.” W. T. 
(102, 701.) 

3,003. '' Wireless transmitters." W. T. 
(102,762.) 

3.081. Cooling arrangements for dynamo-electrical machinery.“ Siemens 
Schuckertwerke Ges. October 4th, 1918. (138, 613.) 

3.218. Reception of continuous waves in wireless telegraphy." A. К. 
Масгопе and W. A. Appleton. February 2nd, 1920. (102. 770.) 

3.222. Low-frequency amplification in electrical circuits for use in wirde» 
telegraphy and telephony." A. K. Macrorie and S. H. Long. February 2nd, 
1920. (162,771.) | 

3,23. Holders for electric valves: used in wircless telegraphy." A. K. 
Масгогіе and H. Morris-Mrey. February 2nd, 1920. (162.772. 

3,224. Thermionic valves and their circuits for use in Wireless tele- 
graphy and telephony." A. K. Macrorie and Н. Morris-Airey. February 2nd, 
1929. (162,773.) 

3,307. "'Electrically-driven. machines," E. H. 
February 3rd, 1920. (102,777) 

3.358. Transmitters for wireless telephony.” A. K. Macrorie and G. A. 
Irving. February 3rd, 1929. (162,781.) 

3.402. '''' Microphones." A. G. T. Cusins, W. S. Tucker, and E. T. Paris. 
February 4th, 1920. (1G2,791.) 

3,198. Electrical transformer arrangements.“ F. E. Berry. February 4, 
1920. (162.794.) 

3,090. *' Ignition systems for inter nal-combustion engines.” 
ginecring Laboratories Co. November llth, 1918. (138, 646.) 

3,027. “ Electric couplings for sparking plugs and the like." J. E. Dar 
rows. February 6th, 1920. (Cognate application 8, 518/20.) (162.804.) 

3.776. '' Means for connecting electric light and power cables with junction 
boxes, distribution boxes, and the like." R. S. Wood. February 7th, 14% 
(162,814.) 

1,055. ''Electric switches." British Thomson-Houston Co., Lid. (General 
l.lectric Co.). February 10th, 1929. (162,820.) | 

4.411. Protective arrangement for electric distribution and transmission 
systems," Callender's Cable & Construction Co., Ltd., and P, V. Hunter. 
February 13th, 1920. (162, 828.) 

4.60. "' Electrical switches." Midland Electric Manufacturing Co., Ltd, 
and H. E. Sutherland. February 16th, 1920. (162,83?) 

4.661. “ Electric lighting of motor cycle combinations.” S. G. Mur. 

4.715. Electric. transformers.“  Hackbridge Cable Co., Ltd., and W. С. 
Kennett. February 16th, 1920. (162, 836.) 

5.127. Sparking plugs for internal combustion engines." M. MacGregor. 
February 20th, 1920. (162.841.) 

5.619. „Electric lamps." Efandem Co., Ltd., and A. H. Williams, Feb- 
ruary 25th, 1920. (162,848.) , 

6.082. “ Electric. switches." R. К. Damey and C. A. Damey. February 
28th, 1920. (162,858.) 

6,6061. '' Sparking plugs for internal-combustion engines.“ B. Hopps and 
A. M. Lodge. March sth, 1920. (162,868.) - 

7.517. Ignition devices for internal-combustion engines and the like. 
W. Pickard and D. R. Dobson. March 13th, 1990. (162,879.) 

7.737. '' Sparking plugs." G. Calvert. March 15th, 1920. (Cognate ap- 
plication No. 24,675;20.) (162,880) 

8,692. Vehicular lamps, searchlights, and other lamps." 
(Wood Corporation), March 24th, 1920. (102.889.) 

10.835. Tungsten alloys particularly for electric lamp filaments.” British 
Thomson-Houston Co., Ltd. (General Electric Co.). April 19th, 1920. (162.67 | 

12.029. Electric heating appliances." Thermos Akt.-Ges. December Sth. 
1914. (142,506.) : 

12,104. “ Electric power transmission systems." Е. M. Fraser. September 
19th, 1919. (151,580.) Т 

12.949. *“ Protective apparatus for alternating current systems." A. II. 
Railing, C. C. Garrard, and А. E. McColl. Мау Gth, 1920. 402.919.) 

12.599. “ Method of driving electric centrifugal machines having mechanic! 
unloaders." W. Hunt (S. S. Hepworth Co. and E. M. Mackintosh). May oth, 
1920. (162,920.) ИЕ diae 

13,212. “ Glass reflecting globe for electric safety or similar lamps." A. C. 
Gullifrod. May 13th, 1920. (162.925.) 

13,359. “ Electric switches." Е. T. R. Murray and G. F. Shotter. Nas 
14th, 1919. (143,263.) Sees 

13,410. “ Electric lanterns or the like." Veritvs, Ltd., and F. W. Thorpe. 
May 15th, 1920. (162,926.) 

13.671. „ Manufacture and production of a material suitable for use 1015 
insulator for electrical purposes.“ H. Herrmann. November 7th. 1 
(153.884.) | IND 

13,541. “Trunk circuits more particularly for automatic 5 
telephone systems," Automatic Telephone Manufacturing Co., Lu. p 
tember 18th, 1919. (151.237. 

14.357. Sound Mogi Р. R. Gonskv. May 26th, 1920, (162.939 1 


15,180. *'' Electrically-operated indicator or annunciator apparatus i метеп» 
Bros. & Co, Ltd. and L. de M; G, Ferreira, June 4th, 1939. (230), 
16,095. © Radio transmitters." — Marconi’s Wireless Telegraph Co. | 
June 14th, 1919. (145,040) | „ cs 
16.747. *'' Electrical distribution and power transmission systems. 51250 
Electrice Co., Ltd. (Cutler Hammer Manufacturing Co.). June 21м, 1". 
42.961.) б il 
17,591. Thermally-controlled electric circuit interrupters, e 
tric Co., Ltd. (Cutler Hammer Manufacturing Co.). June 28th, 1920. ;1823 M 
17,611. „ Sparking plugs for internal-combustion engines," Soc. H. Tren 
livres et Cie. May 28th. 1914. (146262.) June 
17,843. '' Electric generators.” J. W. Torrance and J. M. Torrance. 
30th, 1920. (162,966.) salve gear 
19,166. “ Apparatus for the electrical long-distance control of the th 1916 
of a hydraulic gun-pointing gear," F. Krupp Akt.-Ges, December dth, i 
(Addition to 147.126.) (147,127.) 

19.528. Automatic а for electric motors.“ F. Krupp Akt..Ges. 
Mav 5th, 1919. (147,591.) htlose 
19.757. “ Electrical high-frequency current transformers.” Ges fur Draht 

Tetegraphie. July 29th, 1915. (147.754) К 
22,543. „Electric light sconce fittings.” S. W. Hamlyn. July Xith, 19% 
(162, 599).) - je Flee: 
22,963. '' Electro-magnetically operated controlling devices. Tera as]. 
tric Co., Ltd. (Cutler Hammer Manufacturing Co.). July 29th, 1920. A 
24.942. Means for operating constant voltage circuits from varia 1. 15 
dvnamos,"" Edison Accumulators, Ltd., and J. F. Monnot. August 9gth, LT 
(162.9092. ) Vnd 1919. 
D.. Sparking plugs." C. Chollet and G. Lepape. October 2204. 
(159,968. дф 
HM * Mercury switches for electrical apparatus.“ K. Kaisser. Deve 
ber 15th, 1919. (155,256.) 
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ELECTRICITY SUPPLY PROBLEMS. ~ 
NEXT week the Electricity Commissioners will sit in 
London—appropriately at the Institution of Electrical 
Engineers—to deal with the biggest and most difficult 
problem that has yet come, before them, namely, the 
electricity supply of the Metropolis. itself. Until quite 
recently, it appeared that to thrash out the very com- 
plieated questions, of the gravest importance, that 
would be raised at this Inquiry would involve an enor- 
mous amount of labour and time, and that the sittings 
would extend over several weeks, but we have reason 
to suspect that the major questions will simply be 
shelved and that, instead of the comprehensive scheme 
originally put forward by the joint committee of en- 
gineers, a comparatively modest programme of linking- 
up and local extension will be submitted for considera- 


tion. | 

If this be the case, the proceedings will be greatly 
shortened, and the situation will not be materially 
changed from that which existed prior to the Act of 
1919. That, apparently, is what always happens when 
the London problem is discussed, whether in Parliament 
or out of it— plus ça change, plus c'est. la méme ‘chose. 
It is the line of least resistance, and it saves much 
trouble. That policy, however, does not carry us far 
ort the road to reform and unification, nor does it for 
one moment delay the efflux of time, which is steadily 
marching on towards the fateful year 1931, when some- 
thing will have to be done. Indeed, umess drastic steps 
are taken long before that date, the electricity supply 
of the.greater part of London will sink into a deplor- 
able state, for no company can afford to spend money 
on improvements and extensions from which no material 
return can be hoped for, in the face of the conditions 
of purchase which like the sword of Damocles hang 
over them. t T 

With the power companies the case is different, and 
if it be true that an emasculated scheme is to be put 
forward, it is to be regretted that the County of Lon- 
don Co. was not permitted to proceed last year with 
the erection of the station at Barking, which, presum- 
ably, it will now be authorised to do. | 

Broadly reviewing the position of electricity supply 
throughout the country, it will be seen that with a few 
important exceptions, development has made but little 
progress since the Armistice. We all hoped for great 
things from the 1919 Act, and the establishment of a 
first-class Board of Electricity Commissioners, but the 
task set before them was too great to be accomplished 
within a few years; that is not the fault of the Com- 
missioners, whose labours have been unceasing—it 18 
the result of circumstances which hamper their efforts 
and tie their hands. Chief of these is the political 
element which has always entered so largely into the 
conduct of electricity supply in this country, and which 
is bound up-with the individualism innate in the heart 
not only of every true Briton, but also of every British 
Community. These factors were very plainly manifest 
at the West Riding Inquiry, where Leeds would not 
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act with Bradford and the Conference; the Conference 
would not act with the power company, though willing 
to swallow it; and the company saw no reason for im- 
molating itself on the altar of municipalism, while 
quite à considerable number of minor local authorities 
held aloof from all the parties. But for the obstacle 
presented by the fetish of public ownership, the 
West Riding problem could have been settled off-hand ; 
and but for the individualism of the big towns, a far 
stronger case could have been presented for public 
ownership. As it is, the case for the power company, 
partly through its possession of the field, its admittedly 
high reputation for just dealing and public spirit, and 
its unity, partly through the dissensions of its rivals, 
their inability to produce the necessary capital, and 
their admissions that the company can quite readily 
do all that is needed, is so strong that, if the Commis- 
sioners do not entrust it with the work of development, 
the conclusion that political influences have been too 
powerful for them, and engineering and commercial 
considerations have had to be sacrificed, will be unavoid- 
able. | 

Those who, in season and out of season, subordinate 
technical to political considerations and desire to per- 
petuate municipal ownership under the new régime, 
would do well to weigh the situation very carefully 
before they commit their protégés to heavy responsi- 
bilities. That the present and prospective demand 
(apart from strikes) for electricity supply-is insistent 
and increasing is proved by reference to our reports 
from all sources, municipal and private; can it be 
better met by public ownership, or by private enter- 
prise? We submit that the former is always handi- 
capped. In the first place, the directors are not 
experts in the business, and even if they acquire a 
working knowledge of it in the course of time, they are 
always liable to be dismissed from office at elections. 
They are responsible for their actioris to the localities 
from which they receive their mandates, and therefore 
have not а free hand to develop the business irrespective 
of persons and places; and as municipal representatives 
they have no more inducement to develop the less 
densely populated areas than a company would have. 

A company, of course, must first ofe all provide a 
satisfactory return upon the capital invested by its 
shareholders; but so likewise must a public authority, 
which has to find the interest on the borrowed capital, 
and a sinking fund as well. Excessive dividends can 
easily be prevented in well-known ways, and in these 
davs it would be nonsense to pretend that a great public 
company, subject to these restrictions, either wouid or 
could exploit the community for its own ends—such 
an attempt would court disaster. Private enterprise 
avoids all risk of coming on the rates (a бору that 
is constantly being raised nowadays), and actually can 
raise capital more readily than big municipalities (for 
proof see our news columns during the past year); it 
ix free from those jealousies which are the curse of all 
attempts at public co-operation, and it ensures con- 
tinuitv of management under the control of professional 
experts. It is, in fact, a ‘‘ business proposition.“ 

lt seems to us that the most rational and beneficial 
svstem to adopt is on the following lines: To appoint 
a Joint Electricity Authority for each district, to exer- 
eise general supervision, and advise the Electricity 
Commissioners; to entrust the generation and main 
transmission to the existing power companies under 
suitable safeguards; and to leave the distribution of 
electricity in the hands of the loeal authorities, who 
already possess it in the great majority of cases. 

By such a system the great objections which are con- 
stantly being raised by either side against the elaborate 
schemes that have been and are being put forward would 
be disposed of; rapid progress in the development of 
bulk supply would be assured ; the work of the Com- 
missioners would be lightened. and no risk would fall 
upon the rates—the fear of which, whether justified 
or not. is proving a serious obstacle to the formation of 
Joint Authorities with executive functions, 


WE have placed before our readers 

Engineering during the last few weeks the state- 
Wages. ments issued by the Engineering Unions 

and the Employers’ Federations re- 

specting the state of the industry and the necessity for 
reductions in wages. During the past week matters 
have been carried further than the pamphleteering 
stage, meetings between representatives of both sides 
having taken place on Friday and Saturday last. Un- 
fortunately, however, no settlement was reached, and 
at the time of writing, while the coal strike is still in 
progress, and widespread trouble threatens the textile 
industries of the nation, the engineering situation also 
looks very unpromising. It was stated in the Press 
on Monday that the employers had decided to post 
notices on Tuesday intimating the reduction which, 
as we have previously intimated, has been proposed 
to the unions. Their official announcement stated that 
they had been ‘‘ compelled, in the interests of the in- 
dustry, and with a view to reducing unemployment 
by being able to quote for contracts at a less cost of 
production,’’ to post these notices. We read that on 
May 12th a meeting attended by over 200 trade-union 
representatives was held at York, at which employers, 
when intimating that they were willing to discuss with 
the unions the manner in which the reduction should 
be applied and the period over which it should be 
spread, proposed that 3s. to time-workers and 74 per 
cent. to pieceworkers should be taken off in June, and 
a similar amount in July, and that the 123 per cent. 


to timeworkers and 7} per cent. to pieceworkers, 
Ministry of Munitions bonuses, should be taken off in 
September. 

At last week's conferences, according to the Daily 
Telegraph, the unions suggested a modification of! the 
employers' position, and the employers, having regard 
to the modifications which they had already made and 
with the desire to make the application of the reduction 
as easy as possible, asked the unions to agree in prin- 
ciple to discuss the manner in which the reduction 
should be applied. After consultation with the main 
body of their representatives, the unions replied that 
such а suggestion was not acceptable. 

It is stated that over а million and a half skilled 
and semi-skilled workers throughout the United King- 
dom are affected by the negotiations. The whole matter 
was reported to the Ministry of Labour, and Dr. 
Macnamara invited the employers to meet him on Mon- 
day, which they did. : 

On Tuesday, as foreshadowed, the notices were duly 
posted by the employers, but efforts to bring about 
agreement were continued, and Dr. Macnamara, having 
conferred with the representatives of both sides, was to 
meet the employés! delegates again on Wednesday. lt 
is quite clear that reductions are inevitable, and we 
earnestly hope that they will be the subject of friendly 
agreement; unless the cost of production is diminished, 
the resulting lack of orders will bring about increased 
unemployment at a time when every effort should be 
made to recover from the effects of the miners' strike 
and of the other adverse factors which have so greatly 
hampered the work of reconstruction and the restoration 
of prosperity to the nation, 

Tux problems associated with indus- 
trial diseases ure now well recognised 
as un integral part of the work 
of our factory inspection organisation. 
Undoubtedly considerable progress has been made in 
combating industrial diseases during the past 2 
or 30 years. In a large measure, however, if not 
entirely, our efforts have been devoted to curing 
disenses after they have manifested themselves rather 


Industrial 
Diseases. 
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than to eradicating the causes of them. The latter aspect 


of the matter is now taking a strong hold on the minds 
of medical men and others closely concerned with the 
industrial welfare of the nation. In a paper read before 
the Royal Society of Arts on May 30th, Sir Kenneth 
Goadby calls attention to it, not for the first time, 
although perhaps from a somewhat different point of 
view. 

The electrical industry, of course, is concerned with 
more than one industrial disease likely to arise at one 
stage or other of the various processes involved in 
the course of the production of the finished machine or 
piece of apparatus. The outstanding one, perhaps, is 
lead poisoning in the accumulator industry, but there 
are others. The medical examination of fitness of young 
persons, or old ones, for that matter, for any par- 
ticular industry has been suggested on more than one 
occasion. So far as young people are concerned, there 
is not likely to be much objection to it because at the 
start of life it is more easy to change from one occupa- 
{топ to another. With older workers the case is different, 
and that accounts for the opposition of workers in so 
many trades to periodical medical examination; they 
fear loss of position and the difficulty of securing other 
employment. ‘Trade unions in general have supported 
this attitude, and from the human point of view it 
must receive svinpathetic consideration. Such examina- 
tions hitherto have only paid regard to general physical 
fitness determined by the usual routine medical examina- 
tion. Another tvpe of examination of fitness for par- 
ticular work has been suggested which covers the 
aptitude of the person for special kinds of operations 
demanding a special type of skill. The type of examina- 
tion which Sir Kenneth Goadby now recommends, how- 
ever, is of a totally different character. It has been 
found possible, by simple tests in many cases, to deter- 
mine the susceptibility of people to various industrial 
diseases. Some people are naturally immune, others 
acquire an immunit after a short time, whilst others 
have a natural susceptibility which, in their own in- 
terests, and the interests of their co-workers, really 
calls for their exclusion from particular classes of work. 

It is this type of examination which Sir Kenneth 
Goudby, with many years’ experience as Specialist 
Medical Referee for Industrial Poisoning in London and 
the Home Counties, now suggests. The idea naturally 
does not appeal to some people, although for very 
different reasons. There are even highly educated 
people, not concerned as workers, who would thrust 
aside with impatience this perpetuation of official ex- 
aminations of the individual whilst, of course, the 
workers themselves, in many cases, for the reason already 
stated, cannot be expected to welcome it with open arms. 
Between the two points of view comes the essentially 
logical one that workers must be protected against 
themselves, and it is undoubtedly the one sound opinion 
that can be put forward if we proceed on the basis only 
of curing people from these diseases or preventing their 
coming into contact with them. There is, however, the 
further point of eradicating the disease. In many cases, 
of course, certain diseases are inherent to the industry, 
and must be accepted as such. In other cases, it is 
more than probable that the cause of the disease can 
be eliminated. It thus follows that the investigation 
of industrial diseases will have to proceed on dual lines, 
always with the aim of removing the cause. if possible. 

With the general scheme of preventing persons pecu- 
liarly susceptible, as shown by a simple test, to parti- 
cular industrial diseases, from entering those industries, 
there can only be agreement. Industrial disease is 
inevitablv a cause of unemplovment, so that the fear of 
the workers of lesing employment through periodical 
medical examination is not so strong as it might appear 
likelv to be, because if they are allowed to continue, 
they will lose their emplovment through contracting 
disease, and constitute themselves а charge upon the 


nation in some form or other. То proceed on the lines 
indieated by Sir Kenneth Goadby would not only re- 
duce the incidence of industrial poisoning in many 
cases, but might even render safe some trades now re- 
garded as dangerous. ‘The proposal comes solely from 
the development of medical science, the advantages of 
which to the nation as a whole in such a matter it would 
be worse than foolish to ignore. 


THE interesting discussion which took 

Long.distance place at the Wireless Sectional meeting 
Wireless. of the I. E. E. on May 25th, if it did not 
educe any notable amount of informa- 

tion, at least served a good purpose by bringing into the 
forefront a problem of the utmost importance to wireless 
telegraph engineers. While the conditions of transmis- 
sion over moderate distances have been pretty thoroughly 
explored, the саве is very different when the distance 
is of the order of thousands of miles. Not only does 
great uncertainty exist as to the minimum power that 
must be collected by the receiving apparatus at any 
particular site in order to ensure the maintenance of 
cohnnunication throughout the year; even were this 


accurately known, an equal uncertainty would arise as 
to the power that must be put into a particular sending 
aerial in order to produce that given result. 


This double uncertainty obviously creates а very 


serious einbarrassment for the designer of a long-dis- 
tance scheme to contend against; a little consideration 
will show that he is in a far worse position than the 
designer of à dynamo of 40 years ago, who at least 
could depend upon the lessons of experience for a toler- 
able estimate of the probable performance of his machine. 

The reason why the case is so difficult to deal with 
is found in the fact that the atmospheric conditions 
play a most important part in the working of long- 
distance wireless. Not only does the effective range of 
a transmitting station vary enormously at different times 
of the day and year—the atmosphere itself is the seat 
of frequent electrical disturbances which produce oscil- 
lations similar to those transmitted by man, and which 
are also subject to wide and erratic variations. Con- 
sequently the receiving conditions are most complex; 
it is necessary to eliminate the atmospherics whilst pre- 
serving the highest possible sensitiveness to signals. 
The incidence of atmospherics is more marked at some 
places than others, so that the experience gained on one 
‘“circuit " may be of little value on another. Again, 
the question arises whether provision should be made to 
overcome the very worst conditions at all times; it may 
happen that if one or two days in the year аге sacrificed, 
communication can be successfully maintained on every 
other day with one-tenth of the power that would have 
been required on those bad days. In this respect the 
problem is somewhat analogous to that of hydro-electric 
power—shall the output be restricted to that correspond- 
ing to the minimum flow observed on any day in ten 
years, or shall the supply be allowed to fail now and 
then, in order that a far larger output may be available 
at normal times! 

It will be seen that the present state of this problem 
is very nebulous, and that accurate data obtained at a 
great number of localities all over the world are urgently 
needed. The discussion advanced the matter hardly 
at all. Just before the war the Radiotelegraphic Inves- 
tigation Committee of the British Association was 
organising an international scheme for collecting data, 
and in April, 1914, the International Commission for 
Radiotelegrapliic Research was constituted at Brussels, 
with the late Mr. W. Duddell as president, for the pur- 
pose of making just such. observations as are now re- 
quired. The war put an end to the collection of data, 
but some. such organisation should again be established 
to carry out the necessary measurements. Only by accu- 

rate measurement, at frequent intervals, and over long 
periods, can the information be obtained. 
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Tur splendid article appearing in your issue of March 
25th last, by Mr. J. W. Thomas, upon The Function 
of Whitley Councils in the Electric Supply Industry 
should be more than glanced through by all connected 
with the industry, or interested in the advancement of 
harmonious relationships in the industrial world. His 
remarks deserve to be studied and carefully digested, 
especially those calling for a recognition of '' Service." 

The call for Service " is a demand made upon every 
organisation which opens its doors to minister to the 
wants of the community. То those embarked on the 
supply of electricity, this demand is perhaps more par- 
ticularly insistent. Electrical energy has entered widely 
and deeply into our social existence; each day, each 
month, increases the roll of those who depend upon it, 
not only for their home comfort, but also for their 
daily bread. Electricity supply is essentially and pre- 
eminently a service. It is a service that cannot be given 
by one man, be he manager, engineer, jointer, or stoker, 
but is only rendered effectively by the combined effort 
of all engaged. Each by his own particular service to 
his organisation renders its service to the public more 
complete, and more efficient. We need, as Mr. Thomas 
remarks, an esprit de corps to animate all ranks. We 
have an honourable duty to discharge faithfully—there 
should be no necessity to cajole. 

The foundation, development, and success of Ser- 
vice?’ may be summed up in three words or expressions: 
Courtesy, readiness-to-serve, and genuineness. Courtesy 
to everyone is the first word of good service, in little 
things as well as big. Whether it is the meter-reader's 
quiet demeahour as he enters a house, or the superin- 
tendent's attention to a trivial and possibly unwarrant- 
able complaint. made thouvhtlessly, or as the legacy 
of some past feud with the organisation, it does not 
matter; courtesy is the first word, and it implies good 
intention. Courtesy, like all good things, comes from 
the Top ; unless the manager shows the way to his assis- 
tants, it will not be possible for them, in their turn, to 
spread the idea among their subordinàtes, who, very 
likely, with indefinite and obscure notions of what is 
required of them, are the ones who most often come 
into working contact with the community. The second 
word in '*' Service °’ is readiness-to-serve. It is incom- 
patible with good service for an organisation which 
assumes the roll of giver, not always and at any time 
to be prepared to yield that service. Furthermore, that 
presupposes a certain willingness, or cheerfulness, on 
the part of the giver to perform his duty. A service 
grudgingly given is no service at all, it is a nuisance, 
which many prefer to do without, or if that is impos- 
sible, accept it in an apathetic manner; who are then 
the losers? An electricity supply organisation should 
make its presence felt in the community that it serves, 
not only by its quarterly accounts, but by developing 
an agreeable habit of rendering assistance to manufac- 
turers and others in order that they may obtain the 
best results possible from the energy supplied. There 
should even appear to be a degree of eagerness to help 
them should any difficulties arise that it is within the 
powers of the organisation to alleviate. | 

These are only some of the methods by which an or— 
ganisation can increase, and round out its service to the 
community which it serves. So, too, within the organi- 
sation, good service to the organisation asks nothing 
more, and nothing less, than a cheerful readiness-to- 
serve. There is exactly the same need and demand for 
willing, cheerful service. from among {һе staff and 
workers, if the resultant service is to be completely 
satisfactory. Is there any necessity to emphasise what 
the results of good team work are like? Even the boy 
in the meter room can appreciate good combination 
when he sees it on a Saturday afternoon, A well-trained 
keen team. is as sure of success in business as on the 

‘athletic field, What is more dampening, or depressing, 


SERVICE. 


By MALCOLM B. MACDONALD, B.Sc., A.M.LE.E. 


than to come on to the job in the morning to be greeted 
by cheerless or listless faces? The effect is to produce 
a veritable desire to escape it all, the task becomes 
irksome and heavier, culminating in a discontented, 


difficult-to- understand feeling that ‘‘things are not 


all right," and “© never will be right," and '' we had 
better have a rise in pay to make us feel better." This 
feeling is as far removed as the Pole Star from readiness- 
to-serve. There is too much of the capital 1°?” about. 

Once that readiness-to-serve feeling could be dissemi- 
nated throughout an organisation from top to toe, till it 
was saturated, then that first person '' singular "" would 
be replaced by a greater and more useful first person 
plural. Artificial aids are not to be despised towards 
increasing the efficiency of a body. From birth upwards 
human nature requires that some form of assistance 


be given before even the individual can perform the 


elementary action of taking a step. "The giving of help. 
then, is part of the great Service“; all aids in the 
right direction are beneficial. But once going, further 
action is dependent upon the person himself, unless he 
means to hang on crutches all his days. The feeling 
of courteous readiness-to-serve is a seed that requires to 
be developed by each man for himself, by each organisa- 
tion for itself. Those who keep allotments, or rear 
chickens, know how carefully young things must 
be guarded from sudden and unseasonable frosts, 
and how they thrive under sunny conditions. The 
final tendency of this second word is in the direction 
of goodfellowship, and an understanding of the little 
difficulties of life. It affords the opportunity of giving 
mutual assistance, often very helpful to a fellow worker. 

The last word in Service ” is genuineness, or, shall 
we say, ‘‘ deliver-the-goods.’’ This is the action follow- 
ing upon the desire to serve. By the action we can 
adjudge the intensity of the desire propelling, the direc- 
tion of its course, and the ultimate objective. It may 
be argued that once a man has allowed himself to 
develop the feeling of willingness-to-serve, of course, 
he must be genuine. Perhaps! But the human mind 
is open to a host of assaults, some so subtle as to pass 
in the crowd unnoticed. Therefore, unless the desire is 
unmasked by action, and ‘‘ the goods delivered ” our 
man is an unknown quantity. Not everyone can deliver 
the same quality or quantity. But every person 1з 
capable of some development, and has a certain capacity. 
If the desire to serve bv learning is coupled in a counter- 
part to another desiring to serve by giving, then that 
quality or quantity can very materially be augmented. 
with a general heightening of efficiency. Unfortunately 
it would neither be wise nor natural to expect that 
efficiency to rise to 100 per cent. Yet if the all-round 
efficiency were raised a point or so among the indi- 
viduals of an organisation, the over-all efficiency 
attained bv it would be sharply manifested in the im- 
proved quality of its service; furthermore, its value to 
the community would be enhanced. | 

Service is that which each soldier rendered to bis 
country during the war, and it developed without doubt 
a splendid feeling of comradeship. It is because that 
same free sense of comradeship is lacking a trifle here 
and there to-day that things become a little difficult. 
The private obeyed his subaltern, as he in turn obeyed 
higher authority; each in his part in ‘‘ the big show 
did his best, and believed and relied on the other. 
Unless this spirit of service continues, social existence 
cannot continue. Machinery of the most costly and 
most perfect kind шау be laid down, but it will be spoilt 
by bad or inefficient service; it тау not even be worth 
laving down. as the expense of its upkeep may he 
prohibitive. It mav be said that unless we pick our- 
selves up. and {гу to increase the value of our service 
to the community, we shall surely return to the neolithic 
age, in which the hammer was the great tool of social 
service, RW UU 
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THE. VISIT OF DUTCH ENGINEERS TO ENGLAND. 


By R. BORLASE MATTHEWS, Wh.Ex., A. M. Inst. C. E., M. I. E. E., F. R. Ae. S. 


рсніхо the week before last the members of the Asso- 
ciation of Managers of Dutch Electricity Supply Under- 
takings were tne guests of the Institution of Elec- 
trical Engineers, jointly with the Cable Manufacturers’ 
Association and the B. E. A. M. A. Owing to the pre- 
vailing labour difficulties, both here and in the Nether- 
lands, uncertainty in steamship sailings, &c., the 
original programme had to be considerably modified 
anu curtailed. Many of the works which it was pro- 
posed to visit were shut or shutting down for lack of 
coal, so it was decided to plan the trip so that the guests 
might obtain a good idea as to what England looked 
like at her best in the Merrie Month of May.“ 
Accordingly, after the reception of the visitors in 
London, the party was taken in cars via Henley, 
Oxford, Ettington and Stratford-on-Avon to Hereford, 
and thence via Chester to Manchester, whence the return 
journey to London was accomplished by train. 

Mr. Ll. B. Atkinson, President of the I. E. E., acted 
as the principal host on the tour, and was supported by 
Sir Тош Callender, Messrs. Rosling, Kibblewhite, 
Pollock and Borlase Matthews; each of these gentlemen 
provided а motor car for the transport of the party. 
Mr. R. Н. Tree accompanied the party as an official of 
the I. E.E. 

The visitors were met at Liverpool Street Station on 
arrival and driven to Tagg's Island, Hampton Court, 
for lunch. After lunch, a visit was paid to the resi- 
dence of Mr. W. J. Crampton at Weybridge to inspect 
his wireless telephone equipment. He had arranged for 
a speech to be transmitted from The Hague by the Pre- 
sident of the Dutch Radio Institute in Dutch, for the 
benefit of the visitors. Also the party was able to listen 
to a concert at The Hague. Unfortunately, owing to the 
very hot, dry day, atmospherics were in evidence, and 
occasionally Croydon (speaking by wireless "phone to 
Folkestone) butted in, as the wave length was only 
slightly different. Still, the transmission of song, music, 
and speech was very clear. Mr. Crampton's apparatus 
was of special interest in that only three thermionic 
valves were employed, instead of the usual seven, an 
improvement which was made as recently as a couple 
of months ago. : 

On the following Monday morning the сеир ге- 
occupied buildings of the I. E. E. were viewed, and an 
idea was given as to the damage Government bureau- 
cracy can inflict on buildings in its temporary occupa- 
tion. Thence the party proceeded to the Lot’s Road 
Power Station of the Underground Electric Railways, 
where it was met by the chairman of the directors, 
Lord Ashley, and the chief officials of the company. The 
chief items of interest that attracted attention were the 
oil burners now in use and in course of installation on 
the boilers. Two types are employed, the Thornycroft 
oil-pressure system and the“ Searab "' steam injector. 
The officials stated that they found they could raise 
steam more quickly, and also that fuel oil at 90s. per 
ton compared favourably with coal at 545. Many power- 
station engineers have talked gliblv of utilising oll fuel 
under present circumstances, but have quite overlooked 
the necessity for large storage tanks. The Underground 
Railway officials have met this difficulty by borrowing 
two large oil tank lighters, into which they have led 
flexible steam pipes for heating and pumping the oil. 
А 25.000-КҮА turbine set was in course of erection, and 
a 5,000-kW turbine, that had been running continuously 
since the opening of the station nearly sixteen vears ago, 
was open for inspection. It was interesting to note what 
little wear had taken place during this long time. 

The visitors were entertained at lunch at St. Stephen's 
Club by a large and representative party of electrical 
engineers, after which the first stage of the tour was com- 
menced. The first stop was made at Henley, and after 


tea a trip was taken in a launch on the river. On the 
next day, Tuesday, the party motored to Hereford vra 
Ettington and Stratford-on-Avon. At Oxford, the City 
Electrical Engineer, Mr. F. H. Francis, showed the 
party round the principal Colleges. 

At Ettington Park the party was entertained to a 
sumptuous lunch by Mr. Robert Petersen, in his charm- 
ing old-world mansion house, the original portions of 
which date back to before the days of William the Con- 
querer. The house contains a magnificent collection 
of pictures and antique furniture, including, to the 
special interest of the visitors, some excellent examples 
of Dutch art and workmanship. The detour through 
Stratford-on-Avon was made so that the guests might 
obtain an idea as to the appearance and characteristics 
of Shakespeare's country. 

At Hereford the party was met by the Lord Mayor, 
the chairman of the Electricity Committee, and Mr. 
W. T. Kerr, the city electrical engineer. After dinner 
an inspection was made of the power station, and on the 
following morning a diversion was made from the direct 
route to Shrewsbury, to see the overhead distribution 
system for supplying farmers and outlying villages. 
Of all the engineering enterprises seen by the Dutch 
engineers on their visit to this country, that of Hereford 
made the deepest impression, partly probably because 
iv was very akin to their own problems, and also on 
account of the uniqueness of finding such a large station 
in such a small country city of only some 25,000 popula- 
tion, whose per capita consumption is 122 kWh per 
annum, as compared with about 27 kWh in many other 
towns. All the more credit is due to the electricity staff, 
when it is borne in mind that Hereford is a farmer's 
market, and other industries are conspicuous by their 
absence. Ten electrical wiring contractors are kept 
busy, and find it difficult to retain any stock of electric 
cookers and heaters in their showrooms, so great is 
the demand. A normal farm equipment: in the neigh- 
bourhood of Hereford comprises electric light and 
cookers for the farm-house, and a 15-h.p. motor and 
electric light for the barns. Mr. Kerr also demonstrated 
some of his electroculture experiments. 

At Chester the party was met by Mr. S. E. Britton, 
the city electrical engineer, who showed the visitors 
the sights of the city. Arrangements have just been 
completed for the lease of the Government Munition 
Factory generating plant at Queen's Ferry. Only those 
who have had experience of the difficulties of negotiating 
with irresponsible Government departments will fully 
appreciate what this means; hence Mr. Britton is to be 
congratulated upon his success. For the time being, 
Mr. Britton’s electroculture experiments on crops with- 
out manure have been suspended; it is to be hoped, 
however, that he will be able to find time soon to con- 
tinue his investigations. 

At Manchester a visit was paid to the Stuart Street 
generating station, and to the site of the new Barton 
power station, which is to be equipped with three 25,000- 
kVA turbine sets (maximum load of station 90,000 
KVA). The foundations are well in hand, and a com- 
mencement has been made with the erection of the build- 
ings. After this a demonstration was given of the 
operation of the Barton barge canal bridge. | This struc- 
ture is the onlv one of its kind in the world. It forms 
a channel for the passage of barges over the Manchester 
Ship Canal, and when ships wish to pass in the latter, 
locks are closed at the ends of the canal and its junction 
with the canal bridge. Similar locks are closed on the 
canal bridge, whieh is then swung aside, clear of the 
ship canal. The water contents of the canal bridge 
amount to about 1,400 tons. This engineering achieve- 
ment greatly impressed the visitors from the land of 
canals. After this the party was entertained at lunch 
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by the Metropolitan-Vickers Co., and then proceeded 
to inspect the works of the firm. Particularly noticeable, 
as indicative of the progress of electricity in the world, 
was the large number of large-sized turbo-alternators in 
the course of construction. In fact, it would appear 
that a central station ought to be ashamed of itself, if it 
had not on order a set of at least 5,000 kVA. 

The official visit terminated with a dinner given bv 
the Lord Mavor of Manchester, and the guests proceeded 
to London on the Friday, so as to catch Saturday's 
atenilier. 

Such a visit undoubtedly does much to promote tlie 
entente cordiale between nations, and in the present 
world’s crisis, what is wanted, above all things, is a 
restoration of international credit which is based on 
mutual understandings. It.was interesting to note the 
views of Dutchmen on the coal strike, as they are watch- 
ing events verv closely; they have so many patched-up 
affairs in their country, which are still smouldering, 
and both men and masters are taking their cue from 


England. 


LONG-DISTANCE WIRELESS TRANSMISSION. 


AT a meeting of the Wireless Section of the INSTITUTION or 
ELECTRICAL. r,NGINEERS on May Yoth, Mr. С. F. ELWELL opened 
a discussion on Long-distance Wireless Transmission.“ 

Mr. Elwell said that in planning a radiotelegraphic service 
over long distances the first consideration was the value of 
the power required in the receiving aerial or coil to operate 
sutistactorilv the Various receiving devices. Ihe value selected 
must be obtainable under the worst possible circumstances, 
1.е., it must represent the minimum value for the year. It 
had been shown that audibility a8 between two long-distance 
stations might vary from a minimum of 200 to occasionally 
50, 000. Opinions on this subject varied considerably. Dr. 
L. W. Austin considered that a minimum of 6X10-!9 w 
was necessary for good all the-year-round communication in 
the Washington region. The Nauen station produced signals 
of this strength in American aerials, while Bordeaux with its 
1,000-kW arc transmitter and 250-metre towers produced 
A) X 10 -o watt. Professcr Howe had worked out a figure cor- 
responding to 400 * 10—19 watt as a suitable figure. Professor 
Vallauri measured signals received at Leghorn from Annapolis, 
and obtained values from 0.1x10—-19to 1X1uo 7!0watt. A trans- 
mission formula for long distances was lacking. The short 
distances, from 30 to 50 miles. were covered by a formula 
based upon mathematical analysis. For longer distances the 
magnetic field would be less, but this could be corrected. by 
the addition of a factor which took care of the curvature of 
the eurth's surface and absorption of energy. This was then 
known us the Austin-Cchen formula. Dr. Fuller and Som- 
merfeld had suggested other values for the constant used in 
the Austin-Cohen formula. Proft. Howe bad used the 
formula in calculating the power required. for transmis- 
sion over various distances up to 6,000 miles. The number 
of kilowatts thus obtained was in some cases quite unreason- 
able, but upon subsequent revision according to the Fuller 
formula. the results were much more reasonable. It had 
been proved by Prof. Valluuri that the Austin-Cohen formula 
was not so reliable as the Fuller formula over distances of 
4,000 miles. Other experiments reduced. this distance to 
2. 10 miles. The speaker advocated international co-ordination 
and a special arrangement of the formula to differentiate be- 
tween overland and oversea transmission, He thought that 
the inexpensive nature of the apparatus for measuring received 
currents would perimit amateurs to aid. in the collection. cf 
data. The Radio Research Board might be induced to co- 
ordinate the data thus obtained: a standard method of carrying 
out the measurements might be developed, and printed. forms 
might be distributed to those willing to assist. After all. it 
was quite possible that no formula could be evolved either 
mathematically or empirically, because there was no reason 
to suppose that the distribution of the field due to a piven 
transmission was svmmetrical It might become necessary 
to trace polar diagrams around wireless centres or certain 
countries, 

Adiniral-of-the-Fleet Sir Henry Jackson, speaking as ehair- 
man of the Radio Research Board, welcomed Mr. Elwell'a 
remarks, and expressed the readiness of the Board to collate 
data if it could be assured that such data would be generally 
accepted. A specially-trained and qualified. observer was re- 
quired for the work. 

Mr. A. Gray said that 15 or 19 vears ago the Marconi Co. 
had evolved a formula for the calculation of the value of 
received energy, based upon the eube-root of the power and 
the effective height of the aerial. This company was still 
working on the question. He reminded his andience that 
occasional ranges had to be taken into consideration. 

Capt. H. J. Rounp said that Mr. Elwell had commented 
upon the fact that values were exceeded during the night 
and winter. American night signals were only 1/5 or 1/6 of 


the strength of day signals. The best seasons of the year 
seemed to be spring and autumn. At present the value of 
power received trom New Brunswick and other trans-Atlantic 
stations was about 16X10-7'9 watt measured near London, 
but the figure would have to be larger. Referring to the 
measurement of signal strength in watts, the speaker thought 
that the size of the receiving aerial should come in, and 
suggested nucrovolts per metre of aerial or ether as a better 
method of measurement. He did not recommend the measure- 
ment of signals by amateurs; it was a diticult job, and 
accuracy Was essential, The N. . L. might give data regarding 
the value c1. etiective heights of aernmis. Не thought that 
nudibiity methods were uangerous for this purpose. 

Prof. Forst said that the variety ot formute on the 
subject suggested an examination of their bases to lind whieh 
was the most accurate. ‘dhe formula given by Mr. Eine 
was probably the most satisfactory, und it had been proved 
to hold good for short distances. Не then proceeded to 
explain the functions of the symbols given in the Austin- 
Conen formula. ite curvature ot the earth required careful 
consideration. Pure refraction of the waves could not explain 
the reception of signals round one-half of the earth's cirzum- 
ference; the thecry was that it was due to what was known 
as the " Heaviside laver," which kept the waves to a path 
following the curvature of the earth. 

Capt. L. B. Turner said that with the present-day means 
of amplification weak signals could be increased to any de- 
sirable strength. ‘the height of the antenna was not a 
serious consideration. A biz point was the selection of a 
suitable wave length. ‘the longer the wave length the more 
violent were atmospheric disturbances; it Was necessary, 
therefore, to select a wave length which would give tne 
greatest ratio between the power which it was desired. to 
receive and that which was not desired. He showed by a 
table the results obtained over a distance of 5,000 km. which 
indicated the falling-cfl of the ratio with increased. Wave- 
length. At L kin. the ratio was 0.29; at 2.2 km. 1.0. and 
this fell until at 10 km. it was only O.H, showing that 
2.2 km. was the length to employ. 

Prof. E. W. MARCHANT also thought that signal strength 
was of minor nnporcnce with good ampofying apparatus. 
‘Lhe figure IX IO quoted by Mr. Elwell was rather high. 
He hoped that more care would be taken to state the aerial 
current in each individual case considered. lests by means of 
shunted telephones had not been satistactory; far more accu- 
rate results had been obtained by means of galvanometers and 
valves. The series of observations and co-ordination suggested 
was certainly desirable. 

Capt. ‘Trenctt said that in considering these questions 
fascinating side issues had to be avoided by engineers, He 
suggested two or three ways in which the Austin-Colien 
formula might be simplified. Modifying factors had to be 
applied for various conditions. £he formula had been used 
for trans-Atl:ntic transmission; over the Pacific: Ocean. con- 
ditions might be entirely different. He did not think the 
aid of amateurs could be relied upon for the collection of data. 

Mr. EckRERstLZY showed some slides on which were plotted 
the results obtained during 24 hours. The stations concerned 
were Marion and Chelmsford, and the figures given were the 
actual voltages induced in the Chelmsford aerial working 
with а current of 380 A. It was seen that while the average 
during the daytime was 517 mV, at night the value fell to 
as low as 20 mV. The ratio between the measured values 
and those obtained by the Austin-Cohen formula worked out 
between 1.82 and 1.89. The speaker said that if the assumed 
height of the Heaviside layer was correct the distance at 
Which reflection and refraction of a wave became effective was 
25) kin. 

Mr. LvNNos displayed lantern slides showing the apparatus 
used in obtaining the results mentioned by the previous 
speaker. Ihis was something similar to that used by Prot. 
Vallauri in. his experiments. 

Major A. C. FULLER thought the first step to be taken was 


the standardisation of the power required for any particular 


type of aerial. He also suggested а standard apparatus with 
a tape recorder for measuring values of received power. The 
value of current received would vary with the geographical 
position of each station; the results obtained could be plotted 
and co-ordinated. | 

Mr. REED considered that field strength rather than watts 
should be sought for; the measurement of the power in watts 
was often misleading. He thought the best method of 
measurement Was by means of a tuned loop as antenna, ant 
amplifiers. 

Prof. G. W. O. How said that Mr. Elwell had referred 
to his figure of 4005 107 1. this was the strength of the tield 
required for good all-round working, and the factor of safety 
allowed was not too large. When the Austin-Cohen formula 
was used the number of kilowatts sometimes seemed too 
large. | 

Dr. W. II. Eceres said that the fundamental law governing 
the received portion of the power transmitted was the law 
of inverse squares; the formula merely showed what the 
factors were. Bending round the earth and absorption in the 
medium both took place, and these were put into one ex 
ponential term in the Austin-Cohen formula. The correctness 
of the formula for daylight measurements was really 
miraculous. 

Mr. EL WELL said that he would make a written reply. 
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AT a meeting of the NATIONAL ASSOCIATION OF SUPERVISING 
rLECTRiCiANs, heid on May 1Uth, Mr. P. 1. ALLDREAD read a 
paper on the avove subject, whiclr we abstract below, together 
wirn tne discussion. Ine paper was written chieny to cover 
the conaitions and difhiculties met with by supervisors and tore- 
шеп ш ше contracting Industry, especially in those cases where 
cuents do not engage the services of consulting engineers. , 

Ureat attention Is being paid nowadays in ше preparation of 
lignting schemes to enaeavouring to obtain a unitorm degree ог 
light turoughout the whole area at a predetermined invensity 
оц the principle or daylight instead ot locally ughung ше 
uctual а eas Wuere а nigo intensity of light is required. Ihe 
writer 18 strongiy of Ше opinion that, before applying the 
apparenüuy idea, system, the whole ot the conditions o1 each 
proposed installauon suould be very caretully considered; 
otherwise 1t will be found to be both inefficient and extrava- 
gant. | 

Where operations have to be carried out over a large area, or 


where operators have to move about very much, unuorm lu- 


mination is much the best, but in all causes where the actual 
working points ure nxed and ot small area, local lighting with 
sMuil unles adequately renected and screened trom the eyes 18 
much the best and most economica! method. 

With regard to the system ot wiring, in situations where the 
wiring is likely to be subjected to mechanical damage, or 
where it is desired to bury it under the plaster of Malls and 
ceilings, &c., heavy gauge screwed conduit is the most suit- 
able, put in other cuses it is an open question which system 
will be the most satisfactory. ` 

Lhe chief aavuntages ot the screwed conduit system are :— 
(1) Good mechanica: protection to the wire, and very suitable 
tor burying in walls and ceilings, &c. (2) the wire cun be 
easily drawn out when faulty and replaced without disturbing 
the decorations. (3) Can be made practically watertight, anu 
(4) gives complete protection from fire, due to electrical causes, 
except at the fittings and switches. 

Ihe disadvantages are :—(1) ‘Lue wire being encased in a 
мы е кн at eartn potential (usually at the same difference of 
potential as the supply voltage) is always under electrical stress 
which tends to break down the insulation, and is usually quite 
successful in doing so wherever it is weak, even though 
not low enough to be dangerous. (2) Being watertight (at any 
rate wherever dips without joints are made) any moisture that 
is collected is neld, which corrodes the conduit, causing 
chemical action to take place in the insulation of the wire. 
(3) Where there is an excess of moisture in the air, the con- 
duit will very quickly corrode and thus attack the insulation 
as before mentioned, or if lead-covered wire is used, electrolytic 
action will occur between the lead and steel, thus causing the 
steel to be eaten away, this action being greatly accentuated in 
places where the air is charged with damp salt or acid. (4) 
Very expensive to install and cannot be used on the surface 
where appearance is of consideration. 

Steel conduit with continuity grip couplings makes a fairly 
good substitute, with the advantage that it is somewhat 
cheaper, but cannot be made watertight. Ihe advantages and 
disadvantages are about the same as with screwed conduit, but 
the writer much prefers screwed conduit, and has found that, 
if properly instalied by conscientious and reliable workmen, 
there is very little difference in cost of the two systems. 

Steel Conduit with Plain Push On Couplings.—The In- 
stitution of Electrical Engineers and most of the fire offices 
have condemned this system, although it is still being used 
very largely in the cheapest class of work. 

Wood casing and capping, where installed on the surface in 
dry buildings and not subject to mechanical damage, especially 
if well shellaced on all sides before erection, 18 as good as any 
system to be at present found. The wire being encased in u 
non-conductor, the insulation is subject to very little electrical 
stress and, therefore, breakdowns are extremely rare. There 
is no danger from electrical shock and very little, if any, with 
regard to fire from electrical causes; in fact, provided that the 
wires are not disturbed, the installation will be quite efficient 
long after the insulation has perished. 'The casing can also 
be made to form part of the decorations where desired. 

The chief disadvantages are :—(1) Should the casings be sub- 
jected to damp, they become partial conductors, the insulation 
of the wire is electrically stressed, and, if weak, faults will 
occur. If the precaution is taken, in damp places, of 
fixing the casing off the surface by means of porcelain packing 
pieces and well shellacing the casing before erection, very little 
(if any) trouble will be found due to this cause. (2) Not suit- 
able for places where subject to mechanical damage. (3) First 
cost is fairly high, being practically the same as that of screwed 
conduit. (4) Efficient labour is difficult to obtain, the average 
wireman usually having very little skill in this direction, and 
it is not practical to let carpenters do the casing work and 
wiremen the rest on small installations. | 

Lead or alloy-covered wire fixed direct forms an efficient and 
durable installation if installed under suitable conditions, and 
generally is found to be considerably cheaper than either 
screwed conduit or casing. 

The chief advantages and disadvantages are :—All these sys- 
tems are more or less subject to mechanical damage, and in 


ELECTRIC LIGHT WIRING SYSTEMS, 


practice the harder the alloy, the more difficult and expensive 
10 will be to install. ‘here is greater risk of Kinks being 
formed, as well as sharp edges where the alloy is removed at 
ntting or switch points, both of which will damage the insula- 
tion. Where nxed on the surtace, more especiauy with plain 
lead or the sotter alloys, the wires ure very паше to sag on 
horizontal runs, even though the nxings be provided . at 
very short intervals, and therefore is apt to. be unsightly. Al- 
though the wires when fixed may nt the surfaces pertectiy, 
sagging wil gradually occur, sometimes taking severai months. 
‘he system can easily be made watertight. One great advan- 
tage 18 that if the ends are properly protected, tne wires аге 
linmune trom damage by impurities or damp in the surround- 
Ing air. Where salt or acids are present, tne writer suggests 
that plain lead be used as some of the alloys are subject to 
electrolyuc or chemical action under these conditions. In 
cases Where it is desired to conceal the wires, they should: be 
drawn into conduit where embedded in cement or plaster, but 
сап be run without further protection under wooden floors and 
down hollow partitions, &c. 

Hard Rubber-cased F. I. R. Wiring.—The rubber casing has 
a tendency to crack and open where the wires have been bent 
to a very sharp angle, this cracking only occurring at soine 
considerable period after installation, thus exposing the V.I.R. 
insulation to any damp or corrosion that may be present. ‘Lhe 
wiring 18 more or less ragged and unsightly where installed on 
the surface, as a certain amount of sagging on horizontal runs 
18 unavoidable. | 

F. I. H. cleat wiring systems form very serviceable and cheap 
installations. Extra protection must be given where the wires 
are liable to mechanical damage, and where within ordinary 
reach. This system is rather unsightly when on the surface. 
Very successful results have been obtained in installations 
where the V.I.R. wires have been cleated under wood joist 
floors and vertical runs on the walls, the wires being enclosed 
in conduit or wood casing. There is, however, a risk ot the 
insulation of the wires under the floors being attacked by 
vermin, but the writer considers that if the wires are 
separately cleated under the floors and separate fibre conduits 
(which can be sunk behind the plaster) for each wire are used 
down the walls, the danger is practically nil. This system 
being then free from mechanical damage, and not affected by 
damp or condensation, is probably the cheapest and best that 
can be installed in buildings so constructed, more especially 
the smaller type of private residences. The insulation of the 
wires being really only of a secondary nature, especially on 
voltages of 100 volts and lower, the cheaper grades of wire can 
be used, and once installed can generally be relied upon to last 
& great number of vears after the insulation itself has perished. 
The writer does not, however, advise this system for places 
where there is a strang chemical or salt-laden surrounding air, 
unless the very highest grade of rubber-insulated wire 18 used. 

Bare Copper Wire on Insulators.—In buildings which have 
lofty roofs or ceilings, and appearance is not of great con- 
sideration, successful use may be made of bare copper or 
aluminium wires stretched tightly and bound to suitable porce- 
lain insulators. A combination of V. I. R. cleat wiring and 
bare conductors forming the cheapest class of installation in 
suitable buildings will generally be found to be very durable 
and free from faults. In cases where chemically or salt-laden 
air 1s present, bare conductors are not recommended, owing to 
the liability of electrolysis acting between the conductors across 
the insulators where the latter are fixed to metal work. The 
system of running flexible insulated wires on button insulators 
has been very much used on the Continent, and there is a lot 
to be said for it. 


| DISCUSSION, 

Mr. GanBETT, referring to a suggestion that some of the 
faults of screwed conduit could be got over by galvanising, 
asked how the threads were to be galvanised and what advan- 
tage there would be if they were? He did not think galvanis- 
ing would be any assistance in preventing condensation. Ав 
to the comparative cost of wood casing and screwed conduit, 
he was surprised to hear that they were about the same. A 
serious difficulty he had found with '' Cab Tire ’’ cable was in 
the ends, especially when it was used in connection with, say, 
printing machinery where the cable had not only to withstand 
rough usage, but also the risk of contamination with printer's 
ink; he had never yet seen any system which looked after the 
ends, which too often were exposed to the elements. He had 
noticed that on some jobs something like 50 wires were 
bunched together outside and exposed to the weather. What 
happened when water got between the individual wires? | 

Mr. CRowbY said that where the threads were galvanised it 
impeded the continuity. It was difficult for the ordinary man 
to tell aluminium paint from galvanising, and it was a splendid 
conductor, and was often used. The present high cost of 
wages rather helped to justify the author’s suggestion that 
wood casing was as expensive as screwed conduit, but thanks 
to the work of the Trades Training Schools some very good 
young wiremen were being turned out who were doing very 
much better work with wood casing than some of their fore- 
runners did. There had recently been a big discussion by the 
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Institution of Electrical Engineers Wiring Rules Committee, 
upon which he represented the Association, about the.advis- 
ability of putting two wires in wood casing without an inter- 
vening fillet. He could hardly believe his own ears when the 
suggestion was made, but 22 of them discussed the matter for 
four hours, and eventually a majority, apart from the Fire 
Office authorities, agreed that it was safer to run two wires of 
opposite polarity in one groove than to run them in separate 
grooves. The reason put forward was that more fires had 
occurred through the wood fillet than from any other cause. 
At a subsequent discussion, however, that decision was 
reversed. In the course of other discussions by the Wirin 

Rules Committee, be found that some consulting engineers and 
fire office authorities objected to running Stannos," Henley’s 
or Cab Tire cable under floors, but he, personally, did not 
see the difference between those systems and wood casing under 
tloors. The objection, however, appeared to be that there was 
a possibility of the metal sheathing getting a kink in it, with 
the result that eventually there was а blow out in the twin 
cable, which was usually used. It was the fact that many 
cases had occurred of that kind with lead-covered twin cable, 
and fires had resulted. Cab Tire cable was funny stuff. 
and opinions differed about where it should be used and 
where it should not. In a case at Hampstead, the local supply 
authority refused to allow "' Stannos " cable to be used for 
some heaters (the customer not wishing the walls or floors to 
be interfered with), but accepted Cab Tire " cable. On 
another occasion he could not get the people concerned to 
accept the latter on any account. The end of Cab Tire“ 
cable was really a serious matter, and he made it a rule that 
it should be gripped by a suitable grip fitting. If they con- 
nected Cab Те” cable to an ordinary switch or holder, 
they would find that in, say, a week or two, the sheathing had 
appreciably shrunk and left an inch or so of unprotected wire. 

Mr. REVELL was prejudiced in favour of V.I.R. cleat wiring 
protected down walls with wood casing. He had had gonsider- 
able experience in the use of this system; an earth seldom 
occurred, and a fire was unknown. A considerable quantity of 
that wiring was carried along under the open eaves, in which 
snow collected in the winter time, whilst the eaves were 
almost filed with birds’ nests, which provided plenty of 
materinl for a fire, but nothing of that sort bad happened. In 
some places also the insulation had been gnawed off by rats, 
but as long as the wires were kept apart, nothing occurred. 
Qn. the other hand, with conduit there was a great incentive 
to slackness of work and there were all possible chances of 
breakdown. On those grounds he contended that there was 
nothing to beat the cleat system for safety and efficiency. 
Moreover, the structure of the building was not appreciably 
weakened, as it was with conduit, only the minimum amount 
of material being taken out to accommodate the wires. A case 
had come under his notice in the City of London, and, curiously 
enough, it was a fire insurance oftice building, in which the 
floors bad dropped two inches through too much cutting away 
underneath to take the conduit. In spite of the criticisms that 
bad been made of Cab Tire” cable, there were circum- 
stances in which no other type would stand up so well. In a 
sewer jn Manchester a Cab Tire cable had been used for 
many years without trouble in circumstances in which many 
people would not undertake to put in an ordinary cable. 

Mr. Ском рт asked what was the best system of wiring for 
the use of heaters in bath rooms? The difliculty with 
apparatus of that kind was that the frame must be earthed, 
and if they put in a 3-pin plug and an earthing wire for a 
radiator in a bathroom, then it was necessary to put in similar 
pluys all over the house, because very often the same radiator 
was used in the bathroom as was previously used in the bed- 
room. 
K., which. were used with d.e. adapters, and had led to 
several nasty accidents. The obvious thing was to do without 
radiators, but. people would have them. 

Mr. STILING explained that no trouble should be experienced 
with the ends of Cab Tire cable if they. were clamped. 

Mr. WRIGHT said his experience. was that the cost of wood 
casing was about half that of screwed conduit in dry situations. 

Mr. WuiTLEY thought that the manufacturers of 7^ Cab 
Tire " cable made a great. mistake in recommending at for 
any and every purpose. For certain purposes it was extremely 
useful, but there were circumstances in. which it should not 
be used. 

Mr. ALAN Kirk had recently got out estimates for various 
systems of wiring Wworking-men’s houses, and he found that 
the saving obtained. by using lead-covered wire was so small 
compared with screwed conduit that it was decided to go ahead 
with the screwed. conduit. The chief thing in all installation 
work just now was the cost of labour, which had gone up out 
of all proportion to anything else. In 1913-14. it was about 
95 per cent. of the total cost, but now it was 60 per cent. 

Mr. GoniNGE said that a good method to prevent conden- 
sation Was to ventilate the conduit as much as possible. 

Mr. Ckowby pointed out that with a three-wire system often 
quite an appreciable potential. difference would be found be- 
tween the neutral and earth : a recent test which he had made 
showed between 90 and 65 volts, 

Мг. ALLDREAD, in a brief reply to the discussion, said that 
prices which he had recently got out for wood casing and 
screwed conduit showed that the latter conld. be installed as 
cheaply as wood casing. As to galvanising, И the threads were 


Dithculties also arose in connection with shaving pots. 


tightly screwed up, galvanising was not necessary. He did 
not believe in aluminium paint, which was made of aluminum 
and varnish. Galvanising was resorted to in order to give pro- 
tection from condensation and subsequent chemical action, and 
he agreed that if condensation could be avoided by ventilation, 
it should certainly be done. He had had no experience of 
" Cab Tire cable, and would not, therefore, say anything 
about it. At the same time, he thought that if the 
ends of the cable were gripped efficiently that was all that 
was necessary. As to bunching wires outside, he saw no 
reason why the water should have any harmful effect upon the 
hard rubber insulation. The whole object in wiring was to 
provide the job at the cheapest possible cost, and not at the 


top cost which it was thought the customer could afford to 


pay. He agreed with Mr. Crowdy that present-day appren- 
tices were making good workmen, and also that the two wires 
should not be put close together in wood casing without the 
centre fillet. There was no doubt that cleat wiring was one 
of the best systems, but there was no one system which satis- 
factorily met all conditions. As to wages, he would be in 
clined to put the present percentage of the total cost at even a 
higher figure than that mentioned by Mr. Kirk. His experi 
ence was that wages were now three to four times as high as 
they were in 1913-14. 


ELBCTROSTATIC ADHESION. 


GREAT interest has been aroused by the remarkable demon- 
stration of Messrs. Alfred Johnsen and Knud Rahbek at the 
Institution of Electrical Engineers, and the correspondence 
which has followed relating to earlier work in the ваше field. 
In our last issue we drew attention to the discovery of Elisha 
Gray in 1873, which was recorded in our pages, and we lave 
now traced the matter further. Е | 
As Mr. Rollo Appleyard points out in a letter in this issue, 
whether Edison's chalk-cvhinder loud-speaking telephone de- 
pended on the Johnsen-Rahbek electrostatic phenomenon, of 
upon electrolytic action, is somewhat in doubt. In THE Tert- 
GRAPHIC JOURNAL (now ELECTRICAL REVIEW) of April Ist, 1579, 
a detailed illustrated description of Edison's New Telephone 
Receiver ” was printed, from which we reproduce an extract: 
In fig. I. d d, is a mica disk about four inches in dia- 
meter, held at its edge by suitable frame work; c c isa 
cylinder which can be revolved continuously in the direction of 
the arrows, and which is composed of precipitated chalk mixed 
with potassium hydrate and mercuric acetate, upon a metallic 
axle (shown by the shaded lines). This cylinder is kept slightly 
wetted with water. One end of a metal bar is fixed to the 
centre of the mica disk, and to the other end is fixed a small 
platinum point p, which presses upon the circumference of the 
chalk evlinder. The circuit between line and earth is made 
from this metal bar, through the chalk cylinder.’ 48 the 
cylinder is rotated either by hand or other power, the friction 
between the metal bar and the chalk cylinder is very consider- 
able, and the diaphragm is drawn or bowed outward toward 
the evlinder. This operation is purely mechanical and local. 
When the electric waves are transmitted from the distant 
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station by the speaker (who uses Edison's carbon transmitter 
connected in circuit with the induction coil a in the usual 
manner) over the wire to the receiver, each wave as 1t passes 
through the chalk eylinder effects by electrochemical decom 
position more or less neutralisation of the friction between the 
bar and the cylinder according as the wave may be a strong 
or weak one. The resultant effect of each wave is the freeing 
of the diaphragm, permitting it to regain its normal posites. 
Thus a series of electric waves, with the alternate space Pe- 
tween, effects a vibration of the diaphragm in perfect accord 
with the voice of the speaker, the action. being solely electrical 
and chemical. The element of time is not a factor as in the 
electro-mapnetic instrument of Professor Bell, where, as 15 We 
known, a perceptible degree of time is requisite for a chante 
and discharge. In this new telephone apparatus Edison dis 
penses entirely with the electro-magnet, heretofore used in 3 
telephone receivers, substituting the above electrochemical 


principle. This, by its greater delicacy and power. ts u 
vibrate a very much larger diaphragin than is possible with the 


electromagnet, thus giving greater volume of sound and о 
ing the necessity for holding the telephone to the ear. Ву! 
the voice of the speaker is transmitted to the distant station 
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without the loss of volume. In fact, at times, with a very con- 
siderable increase, the telephone speaks louder than the person 
talking ut the transmitting station. It also produces the 
highest musical notes with the same perfection as the lower 
ones, something that Was found nupossible in the old machine. 
These pomts gt superiority over the electro-magnet are due to 
the fact that whije in the electro-magyet the electric waves 
constitute the force Which vibrates the diaphragm of the re- 
ceiver, in the new machine they only control it, the force used 
being strictly local, either the power of hand or clock work.”’ 

It will be seen- that the action of the instrument is ascribed to 
the diminution of friction when the telephone current passed 
between the chalk cylinder and the platinum contact—pre- 
cisely the opposite effect to that observed by Messrs, Johnsen 
and Rahbek, as well as by Elisha Gray, Prot. Barrett, ana Mr. 
Appleyard. Ihe Edison ellect is attributed to electrolytic de- 
composition, and it is interesting to note that the cylinder had 
to be kept moist with water. Whether this explanation was 
correct or no was the subject of discussion at the Physical 
Society on March 1410, 1550, reported in THE TELEGRAPHIC 
JOURNAL of April Ist. Mr. Shelford Bidwell showed experi- 
ments supporting the electrolytic theory, and Prof. Ayrton 
apparently held the same view. 

Further particulars of an improved form of the Edison tele- 
phone were given in THR TELEGRAPHIC JOURNAL of October loth, 
1919. and we may add that hundreds of these instruments were 
put into use by the British ‘Telephone Co. 

In The Speaking 1eleplione," by G. B. Prescott, published 
in 1579, Chapter V gives a full account. of the researches of 
Elisha Gray, originally communicated to the American Elec- 
trical Society on March Jith, 1575, and quoted by Mr. Apple- 
yard in our Correspondence " coiunimns to-day. The author 
points out that in experiments with the bath tub success 
was attained only when his finger was dry. Continuing his 
experiments, Gray constructed a cylindrical sounding-box with 
a metal cover, the box being mounted on а spindle to which a 
crank was attached. The metal cover was connected to earth 
through the spindle, and the operator held one end of the tele- 
phone line in his hand. On rotating the box and pressing the 
lingers against the cover, while the telephone current was tlow- 
ing. he says, the tune that is being played at the other end 
of the line becomes distinctly audible, and may be heard 
throughout a large audience room.” Discussing the cause of 
the phenomenon, Gray proved that the elfect was due to elec- 
trostatic attraction. Whilst we have not space to quote further 
from this exceedingly interesting article, we may mention that 
Grav applied himself to the transmission of © composite ” 
signals and to their analysis at the receiving end, with a view 
to producing "a multiple Morse, a fast printing, an auto- 
graphic and other systems,” and succeeded. with the aid of 
resonators. He says: " Many signals may, in this way, be 
transmitted over the same wire at the same time, and many 
dispatches sent simultaneously to as many stations. All this 
may be done, too, without affecting the line for its ordinary 
use." On one oecasion, when he had been sending tunes over 
a short line, using one of the batteries of the North-Western 
Telegraph Co. at Milwaukee, he was surprised to learn that 
the tunes were reproduced by the relays in the various offices 
along the line. Some of the operators being ignorant of the 
invention. of the telephone at that time, were very much 
amazed at this new exhibition of the musical powers of their 
instruments, and І am told that one gentleman, sixty miles 
from Milwaukee, closed his office that night much earlier than 
he was accustomed to do.” It will be remembered that 
America had not then become “ dry.” | 


REVIEWS, 


The Electric Lamp Industry. By G. A. PERCIVAL. Pp. xxi + 
112, figs. 26. London: Sir l. Pitman & Sons, Ltd. Price 
38. net. 

‘This little book is one of a series dealing with common 
commodities and industries. It is not intended as a technical 
treatise, but rather to give a general description of the methods 
employed in the manufacture of electric lamps in a modern 
factory. 

The book opens with a brief but interesting account of 
the development of the industry from the experiments of Sir 
Humphrey Davy down to the. present date. ‘Lhe manipulation 
of glass and the pumping equipment are next dealt with, and 
the operation of several kinds of vacuum pump is described, 
Some figures are given to show thut the molecular pump is 
much superior to others, but no attempt is made to describe 
it. The manufacture of carbon-filament lamps occupies rather 
more space than is justified, seeing that these lamps now 
only form about one-tenth of the world’s output. 

It will come as a surprise to most people outside the lamp- 
making industry to observe what a high degree of specialised 
chemical knowledge is required for the production of a com- 
mercial tungsten lamp, first in the reduction of the ore and 
preparation. of the pure metal for drawing into wire, and 
later in the use of chemicals in the completed lamp to prevent 
blackening and assist in producing a good vacuum. 

In the chapter on gasfilled lamps. the methods of preparing 
argon are briefly described, and the reasons for using a coiled 
filament are stated, but, unfortunately, there appears to be 
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an omission of some kind in this chapter, and the argument 
is hardly intelligible. | 

The author gives a warning to users of inferior gasfilled 
lamps that sugging of the filament and the consequent opening 
out of the spiral may result in the efficiency being lower than 
that of the ordinary vacuum lamp. | | 

The most interesting part of thé chapter on are lamps 1s 
the description of the Pointolite lamp, in which an arc 1з 
formed between a red of rare earths and a tungsten ball in a 
sealed bulb, the result being a highly concentrated source of 
light of high efficiency. 

There is an excellent chapter on vapour lamps of the arc 
and glow discharge types. Considerable advances have been 
made in the design of these lamps recently, and it may well 
be that they are destined ultimately to supersede the filament 
lamp. Certainly the lamps in which the light is obtained by a 
discharge through a rarefied gas approach more nearly to the 
ideal of a cold source of heht, whereas the tendency with the 
filament lamp is to obtain higher luminous efticieney by 1п- 
creasing the temperature at which the filament is run. Ob- 
viously we must be approaching the limit of improvement in 
this direction, and the vapour lamps offer possibilities of 
research along quite different lines. 

It is a pity that more care was not taken in correcting the 
text of this book. There are a number of errors, some of 
them slight, but others, as indicated above, affecting the 
sense of passages in which they occur, and these mar what 
is otherwise an extremely interesting and readable little book. 


Fundamental Principles of Electric and Magnetic Circuits. 
By F. A. FisH, M. E. in E. E. Pp. xi Id; 106 figs. Lon- 
don: McGraw Hill Book Co. Price 16s. 6d. net. 

This book has been written with a view to giving under— 
graduates a foundation for their studies of practical electrical 
engineering. 

Ihe author follows the method which has always been used 
in British universities, and sticks closely to fundamental prin- 
ciples; he makes reference to instruments and machines only 
when it is absolutely necessary to do so. 

There 15 no great novelty in the method of treatment of the 
subject, but the explanations are so clear and accurate that 
the book should become very popular. 

The chapter headings convey an idea of the ground touched 
on. They are, fundamentals, electricity and magnetism, elec- 
tric circuits, electromagnetism, electrostatics, sine Wave, alter- 
nating currents, non-harmonic waves and polyphase currents. 
The allocation of space and care to the different chapters has 
been very well done, and a private student with a knowledye 
of elementary trigonometry and calculus should have very little 
difficulty in working through the book without help. ‘ 

The reviewer did not come across апу original matter in 
the book, but he was greatly impressed by the very able 
manner in which some of the dificult points were explained. 
The treatment of hysteresis is very clear, and the derivation of 
the B*A/S formula for an electromagnet is very convincing. 

Several examples on the calculation of currents in networks 
of conductors are fully worked out, but the introduction of 
the delta-star transformation would have been a decided im- 


provement. This transformation which is useful in both d.c. 


and a.c. calculations is widely used in German practice. and 
deserves wider publicity in British and American text books. 

The method of harmonic analysis adopted by the author is 
very interesting, although a professional mathematician would 
probably be dissatistied with it. This subject could be taken 
up with advantage by some of the standardisation committees 
as it is of great importance, and students are Hable to be 
mixed up by the inultipheity of methods given by various 
authors. 

The final chapter on polyphase currents contains a brief 
treatment of Kirchhoff's laws applied to alternating currents, 
and gives an introduction to the calculation of currents in 
unbalanced circuits. This type of problem is generally care- 
fully neglected by writers on alternating currents, although 
its importance must be obvious to everyone. 

The use of pounds and inches as standard units is unfor- 
tunate, and the reviewer 1s of the opinion that the book would 
have been improved by the addition of a few unsolved 
problems at the end of each chapter, but apart from this. he 
can thoroughly recommend the work to university and techni- 
cal college students who are beginning the subject of electrical 
engineering. 

The printing and reproduction of the diagrams are of the 
usual high standard of the McGraw Hill Co. 


The Electrical Handling of Materials. Volume T. Electrical 
Equipment. Ву H. H. Вкосонтох, M. I. M. E., M. I. E. E. 
Pp. xiv+200; 231 figs. London: Benn Brothers, Ltd. 
Price 25s. net. Р 


This review 18 concerned only with the first of the four 
volumes of which the work is composed. 

The three remaining volumes deal with structural steelwork 
and mechanical equipment, cranes and crane mechanisms, and 
machinery and methods of handling and storing material. 

The present work is a revised edition of the author’s book 
on electric cranes and hoists, and has been almost entirely 
rewritten. 
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It is intended both for the user and the designer, and con- 
tains a number of typical specifications as a guide to the former 
In selecting appliances for his purposes, whilst the latter is 
provided with a large amount of information in the shape of 
drawings and particulars of machines and the principles 
underlying their design. 

In his introduction the author lavs stress on the evils of 
the system of casual labour at the docks апа the social advan- 
tages of replacing this casual labour by mechanical methods 
of handling material. Although it would appear to be true 
that the introduction of what the author calis labour-aiding 
appliances“ does not, in the long run, adversely affect the 
amount of employment available, it is very difficult to convince 
the dock labourer that the use of a machine which does the 
work of twenty men is to his advantage. 

We suspect that the economic aspect of the case is usually 
the deciding factor. The high rate of wages now paid for 
unskilled work, and the necessity for quicker clearing of 
cargoes, are all in favour of mechanical methods, and this 
work should prove particularly valuable at the present tine. 

In the chapter on electric motors, the types which are 
suitable for use under various conditions are described with 
reference to their operating characteristics. 

Performance curves and general equations are given, from 
which the theory of speed regulation is developed in a clear 
and convincing manner. In describing the electric braking 
of a series motor by the method in which the field 18 separately 
excited, however, the author quotes what he describes as a 
lucid description from the Elektroiechnische Zeitschrift. This 
may have been lucid in the original, but is certainly not so 
in the translation. 

Although no attempt is made to deal with the design of 
motors. the essential requirements for this work are outlined, 
and weights, speeds, and ratings for various standard lines 
of motors are given. 

The author wisely insists on the need for standardisation 
and interchangeability of parts, and gives some striking figures 
of the saving that can be effected in maintenance costs by 
proper consideration of these points. 

In the chapter on intermittent rating, it 15 shown from 
first principles that the rating of a motor should be based on 
the load factor, and examples are given to illustrate the 
differences obtained in actual cases between this method of 
rating and the more common one of à time basis. 

In applying the theory for the heating of a homogeneous 
body to the complicated structure of a motor, considerable 
assumptions have to be made, but the author makes a strong 
case for load factor rating, and it is certainly less empirical 
than the older method of time rating. 

A large number of types of controller are described and 
illustrated. ‘The operation and wiring diagrams in this section 
are exceedingly good, well chosen, and well reproduced, the 
latter point being particularly important jn the case of the 
more complicated diagrains of connections. 

The dynamical theory of rotating bodies is given with 
sufficient fulness to show how the power required can be 
calculated in апу given case, and also tables and examples 
which will in many instances enable such calculations to be 
dispensed with. 

Numerous references are given to other literature on the 
subjects dealt with, and there is a useful index. 

It is evident that much care and thought have been expended 
to make this work complete in all the details of the electric 
handling of materials. and it will prove to be a very valuable 
addition to the literature of the subject. 


LEGAL. 


Jones v. GREENLING ELECTRIC StrrLiEs, LTD. 

Ix the King's Bench Division on June 3rd, Mr. Justice 
Bailhache heard an action. brought by Mr. 8. G. Jones. 
carrying on business at Audrey House, Bly Place, London, 
against Greenling Electric Supplies, Ltd.. of High Holborn, 
to recover £116, the value of certain flush type ammeters and 
voltmeters supplied. to the defendants on September Zird, 
190 

Peairt said the contract was for a gross of each, and 
defendants had failed to take delivery of all the goods. They 
said it Was agreed that the time for delivery, viz., seven days, 
should be extended. but in breach of the agreement the 
plaintiff. had failed to deliver within the agreed time, and 
thev accordingly cancelled the order and accepted the failure 
to deliver as a repudiation of the contract. 

His Lorpsiip held that the defendants were bound to 
рау for the goods, and gave Judgment for the plaintiff. for 


the atuount claimed. 


Rr Bastias ELF CTI Co., LTD. 


Tur petition of W. F. N. Мау and Another for an order for 
the compulsory liquidation of the above company was again 
hefore Mr. Justice P. O. Lawrence in the Companies Wind— 
ing-up Court on Tuesday, last week. nn 

Mr, Scnw ane, K.C.. for tlie company, opposed a winding-up 
order, saving that the company was solvent, but it had 
vut been able to pay that particular debt because it had 


not sufficient cash in hand. But it had large contracts 
for the supply of parts for electric heating apparatus. He 
alleged that Messrs. May & Padmore, who were concerned 
in the affairs of the company, had broken an agreement with 
regard to trading. and were trying to spoil the company’s 
trade, which had improved considerably of late. 

This was denied by Mr. D. Pottock, and his Lonpsnip 
adjourned the petition for another 14 days. 


CONTRAVENTIONS OF POWER RESTRICTION ORDERS. 


At Bristol, on May 30th, Henry Jones, a patent flour manu- 
facturer, was charged with non-compliance with the provi- 
sions of the Coal Emergency Directions, 1921. 1n that he failed 
to restrict the use of electricity in his works to 50 per cent. 
of the average consumption prior to April last. The prosecu- 
tion stated that defendant had been notified of the restric. 
tions, but had announced his intention of applying for a 
permit to use full power as a food manufacturer. He was 
informed, however, that no permit would be issued as flour 
could be used for food without special treatment. Defendant 
said that although he had not paid particular attention to his 
power consumption, he had introduced shorter working hours 
for his emploves. А fine of 7 guineas was inflicted. 

A similar charge was preferred against Herbert Masters, a 
wholesale clothier. For the prosecution it was stated that 
defendant had used 69 per cent. above the power permitted 
to be used. Defendant pleaded ignorance of the local Restrie- 
tions Order, but stated that be had complied with it upon 
becoming cognisant of it. It was urged, in reply, tbat the 
warning circular had received the widest publicity. Defen- 
dant was fined 5 guineas. 


SEDITION CHARGE. 


THE hearing of the case against Frederick Newington. district 
secretary of the Wandsworth Branch of the Electrical Trades 
Union, for committing an act calculated to cause disaffection 
amongst H.M. Forces (Erre. Rev., May 30th, p. 645), was re 
-umed on June 2nd at Bow Street. It was reported that a 
letter had been received from the Solicitor of the Union stating 
that branches had been informed that the fact that a member 
joined the Defence Force was not a suflicient reason to bring 
about his expulsion from the Union unless he ceased to pay bis 
contributions. The action of Newington and his branch was 
apparently taken in error. The men who had been expelled 
had been informed that the resolution expelling them had been 
rescinded and annulled. The object of the prosecution having 
been attained, counsel withdrew the summons. 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear watil 
the following week, Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless ше have the writer's пате and address in our possession, 


The Electricity Supply Bill. 


Your leading article in the issue of June 3rd contains several 
pertinent points upon which, with your kind permission, I 
should like to make a few remarks. 

I plead guilty to referring almost entirely to the London 
Area, and for the reason that, not having had the advantaze 
of being present at any of the Provincial inquiries and hearing 
all the evidence, I am unable to express а fair opinion. Judg- 
ing by what I have heard and read, however, 1t would appear 
that many of the conclusions I have arrived at with respect to 
the London Area Scheme apply equally to those of the Pro- 
vinces, and I believe I am correct in stating that the financial 
expert engaged upon the London Scheme is also engaged upon 
at least some of the Provincial schemes, and that his conclu: 
sions are similar. 

Your reference to Mr. Leslie Gordon's report to the Exeecu- 
tive Committee of the London Conference is somewhat unfor- 
tunate, for the reason that, L believe, that report referred to 
the complete scheme originally proposed, which included the 
erection of super-stations. These super-stations could not 
have been erected without a Joint Electricity Authority having 
financial powers under the Bill. That part of the scheme 
(super-stations) has now been abandoned, or at least deferre 
for several years, and а scheme for linking-up and developing 
the existing undertakings substituted, and I shall be surprised 
if many of the Provincial Areas do not ultimately adopt è 
similar scheme, as they could probably all do so with advan- 
tage. It could be carried out under the control of the Elec 
tricity Commissioners, and far more effectively, they бетк 
experts, than would be the case under a Joint Electricity 
Authority composed entirely of laymen with no special know- 
edge of the subject. | 

These circumstances considerably strengthen my contention 
that the Bill should be dropped, or the financial clauses 
removed and the protective clauses referred to in my article 
inserted. 

In your leading article you say :— 

" Failing the Bill what is tho alternative? To perpetuate 
the existing chaos, and to make the best of the situation by 
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linking-up the present generating stations and installing new 
plant in them where possible.“ 

I venture to say that the existing chaos exists more in 
the minds of numbers of people as an obsession, than in 
reality. The various systems are undoubtedly inconvenient, 
but I very much doubt that they have materially checked the 
progress of the electricity supply business. It is a question 
whether the great cost of standardising would be justified, 
unless spread over a great many years. 

In addition to the cost of new generating and transforming 
plant and distributing mains, every consumer who possessed 
motors or other appliances not suitable for the standard system 
would have to be compensated. 

The latter portion of your statement is disposed of by the 
fact that the linking-up and development of the existing 
undertakings, which you criticise во severely, has been found 
to be the only scheme possible for some years. 

In the last paragraph of your article you say: With 
regard to the two amendments suggested, the first would ap- 
pear to wreck the whole scheme." By this I presume you 
mean also the Bill, as it would not affect the London Scheme 
now proposed. nor any similar scheme, if carried out under 
the control of the Commissioners. 

The insertion of the proposed clause should not affect the 
passing of the Bill, if its supporters are confident that the 
formation and operation of the Joint Electricity Authorities 
will not necessitate a charge upon the rates. 


The Writer of the Article. 
June 4th, 1921. 


Mr. Leslie Gofdon's memorandum from which we quoted 
was dated May 7th, 1921, for the meeting of the Executive 
Committee of the Conference on May 10th. 

If part of the scheme to which he referred has been aban- 
doned, including the proposal to establish a Joint Electricity 
Authority, the change must have been made at or after that 
meeting (May 10th); and if our correspondent is basing his 
remarks on a modified scheme without a Joint Authority, 
which has not yet been made public, while we are dealing 
with the original complete scheme as published, it is obvious 
that we are at cross-purposes, and cannot arrive at agreement. 

Towards the end of the letter the same impression is given 
by the statement that linking-up and development of the 
existing undertakings '' has been found to be the only scheme 
possible for some years," and it would not affect the 
London Scheme now proposed." Under the circumstances 
we must await the revelation of the modified scheme which. 
we gather, is to be placed before the Commissioners without 
prior publication.—Eps. ELEC. REv.] 


Screwed v. Grip System. 


In an interesting and practical paper read by Mr. F. D. 
Alldread before the National Association of Supervising Elec- 
iricians, he states that there is very little difference between 
the cost of an instullation carried out on the screwed system 
a$ compared with one carried out on the grip system. 

А case that occurred the other day in a factory not a 
hundred miles from Birmingham furnishes a good illustration 
to the contrary. 

Some motors had to be installed to run on the 440-volt 
supply, and several motors had to be installed on the 220-volt 
supply. 1% was arranged that the 440-volt circuits should be 
run in screwed tubing, and the 220-volt should be wired on 
the Walsall grip svstem. The most experienced man of the 
two men employed was given the job of carrying out the 
screwed work, and а man of less experience carried out the 
work of the grip system. The runs in both cases were almost 
identical, but it was found that it was possible for the less 
experienced man to wire up three motors in the time that it 
took to wire up one motor on the screwed system. The man 
doing the screwed work was taxed with being somewhat 
slow, and retorted that he would guarantee to wire up at 
least four motors on the grip system while one was being 
wired up on the screwed system. 

Mr. Alldread in his paper did not sufficiently emphasise 
that although the grip fittings are practically equivalent in 
Cost to screwed fittings, the tubing necessary is verv much 
cheaper, and the saving in labour on most installations is 
verv considerable indeed. 

. We all agree that in some circumstances & screwed installa- 

tion is absolutely the best, but I contend that a great deal 
of monev is often wasted in installing screwed work where 
an installation with the Walsall grip system would give 
equallv good results. 

With regard to the electrical continuity of the sheathing,- 

т. Alldread emphasises the necessity of seeing that the 
enamel is always removed from the tubing before insertion 
into the fittings, but I should like to know if he has ever 
taken any tests for continuity even if this removal of the 
enamel is omitted. While I agree that it is advisable to insist 
upon the removal of enamel being carried out, it is certainly 
surprising what heavy currents can be carried without any 
overheating of the joints by а run of tubing and fittings, even 
if the removal of the enamel is omitted. 

D. G. Brooks. 


Birmingham. 
May Ath, 1921. 


Converting 50-cycle, 1,500-volt Alternating to Direct 
. Current. 


In your issue of May 20th appears an abstract of the report 
of a committee which was formed to report to the Electricity 
„ on the requirements of electricity supply in 

ent. 

In the section dealing with the electrification of the S. E. 
and C. Railway the conclusion is reached that 50-cycle. 1,500- 
V rotaries are unreliable and motor generators or 750-V rotaries 
in series too costly (presumably in both first cost and 
efficiency). | 

Is this not a clear case for the adoption of motor-converters? 
and have they not been overlooked? E 


June Ist, 1921. 


Cables for Hot Situations. 


The conditions mentioned by your correspondent as to the 
use of cables in continuous high temperatures are not so 
severe, and provided that the temperature is maintained fairly 
constant, C.T.S. will prove satisfactory. 

I have tried almost every conceivable method of wiring 
OLIM rooms at temperatures up to 150 deg. F. and with very 
high humidity, and I can say that the only really successful 
installations have been carried out with asbestos sheathed 
wires mounted on porcelain insulators away from the ceilings 
and walls. 

The asbestos is not & good electrical insulator, and merely 
serves as & non-inflammable protection to the bare wires, and 
where the switch wires are carried through the walls into 
switches outside the rooms in question, the wires should be 
led in separate porcelain leading-in tubes and never bunched 
together. 

Will your correspondent notify your readers at & later stage 
as to the life of the lamps running under the conditions 
he now details?—as he will certainly have some curious data 
without any reasonable explanation for the variables. 

Is it impossible to illuminate the rooms in question from 
the outside? There are several ways of doing this without 


loss of heat. | 
E. G. Phillips. 
Nottingham. 


May 31st, 1921. 


Copper Losses in a Three-phase Motor Stator. 


In reply to Mr. Voorhoeve’s letter regarding this subject. 
may I state that I quite appreciate his remarks to the effect 
that in the actual machine the stator copper losses would be 
slightly higher than those obtained by the method outlined. 

The importance of the correcting factor would, however. 
depend upon the degree of accuracy required, and also upon 
the ratio of the stator copper loss to the actual losses. Usually, 
this ratio is somewhere about 1:3, and if we assume an 
efficiency of S5 per cent., the reduced efficiency obtained by 
increasing the copper losses with the factor suggested, 
namely, 1.15, would amount to less than 1 per cent. This 
reduction would generally be less as the size of the machine 
increased, and therefore would not be of material importance. 

I must admit, however, to Mr. Voorhoeve that in some 
cases it might be desirable to increase to a slight extent the 
stator copper losses calculated by the method described, in 
order to compensate for the increased resistance, but, as stated, 
the actual factor to employ would depend principally on the 
type and size of machine. At the same time probably no 
great error is introduced by neglecting this correcting tactor 
altogether, although perhaps this will be more a matter of 
personal opinion. 

. A. Nash. 


Manchester. 
May 31st, 1921. 


Coal Shortage and Oil Fuel, 


I see that the good old discussion about Diesel engines is 
being revived, as & consequence of the miners' strike. Of 
course, it is ridiculous from a scientific point of view to burn 
under a boiler any fuel which will work in a gas producer. 
of anything like normal design, or still more, which will 
burn in a Diesel engine cylinder. Actually we use about 
three times as much oil under boilers as we do under the 
cylinder cover of a Diesel engine. both being in good order, 
with an average load factor. We will suppose that the turbo- 
alternators are absolutely reliable, that is, the cost and trouble 
of running them are zero. 

If the boilers are capable of supplying 2,000 kW each, and 
for the sake of comparison. the Diesel engines are capable 
of supplying 2,000 kW each, will the gain due to the de- 
creased consumption of oil be worth the trouble and expense 
of Diesel engines? Of course, I would say yes. but then I 
have used both. Let everyone figure it out for his own case 
(and then subtract any trouble he may have had with a tur- 
bine, if still in doubt). | 

In a boiler we may have decreased production of steam. 
due to burst tubes, either in the boiler or economiser, or 
even in the condenser. It will take, say, 20 minutes to get a 
boiler on the range. to help or replace a dud." It will take 
A) seconds, say half a minute. to put à Diesel set on load; 
of course, if you miss synchronising as the speed is rising you 
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may have to operate the governor gear, and that will take 
longer, say three-quarters of a minute. (You couldn't miss 
paralleling.) A Diesel engine will require approximately as 
much attention as a boiler, both being oil-tired. Ihe main 
difference is that an overloaded boiler .wiil. burst, tubes, and 
an overloaded Diesel engine will (if of ancient manufacture), 
break crankshafts. | | 

Of course (I admit this serious drawback), in the event of 
& strike, there is every chance that the Diesel station could 
be run, either by the chief, or by the Indian: engine-room 
crews of any ships lving in our ports, or by casual labour (en- 
Ineering students), provided that the plant was in good order. 

claim that there is an advantage, however,. which balances 
this, namely: It would be quite possible to lay down remote 
controlled sub-stations, with cheap plant, say, old submarine 
engines and old bipolar machines. These stations could be 
started up quite successfully if a microphone was fitted, and 
would supply, sax. d.c. lighting and traction current, during 
the awkward few hours which some stations have occasionally. 

No doubt the best solution to almost every problem is part 
turbo, part Diesel. 

I hope that the demand for really reliable Diesel’ engines 
will encourage suficient orders in the future to make the 
British Diesels as reliable as the special engines made in 
Germany, Switzerland, and Belgium. | 


| One Junior Charge Engineer. 
June 4th, 1921. | 


| С.Т.$. Cable in Iron Pipes. | 

Having considerable experience in the use of C.T.S. cable for 
wiring. particularly in situations detrimental to various classes 
of cable, I venture to gve my conclusions in reply to the letter 
of Mr. B. W. Goddard contained in your issue of the 3rd inst. 

I have recently tested several installations where C.T.S. wire 
has been drawn through disconnected gas piping which 
originally carried gas to outlying buildings. When electricity 
superseded gas it was decided to risk using the piping. laid 
underground for both the radiator and lighting mains. 

Twin C.T.S. cable was employed (in one instance nine years 
ago) and the test proved the cable to be in excellent condition. 
Where no gas piping exists [ have used enamelled: screwed con- 
duit sunk in the ground with highly satisfactory results. 

Frequently I have sunk C.T.S. wire direct in the ground, 
placing sand on top to the depth of about 3 in. Over this sand 
narrow boards of creosoted wood were placed and the trench 
filled or levelled up with the original soil. The shortage of 
conduit during the war period proinpted this procedure, and T 
have vet to learn of a fault. In one instance a zealous inspector 
insisted upon the sheathing being earthed—until һе was con- 
vinced that it was not metal. 

In conclusion, I would indicate that a London municipal elec- 
tricity supply department whose system of distribution is alter- 
nating current, single phase, and which is renowned for its 
stringent adherence to wiring rules, has very recently speci- 
fied C.T.S. wiring throughout for the dust destructor estab- 
lishment and public baths and wash-houses. Needless to sav, 
these installations have to withstand various destructive 
elements. including condensation, rust and wide temperature 


Variations. 
| W. Ellerd - Styles. 
Levtonstone, E. II. 
June 6th, 1921. 


— — — 


The Grading of Mains Engineers. 


It is somewhat difficult to imagine what useful purpose can 
possibly be served by indulgence in the type of argument 
used by some of your correspondents relative to the grading 
under the E. P. E. A. Schedule. Instead of confining the dis- 
cussion to what I quite agree is the grotesquely unjust treat- 
ment meted out to him, the charge engineer proceeds to be- 
little the status and requisite ability of the mains engineer. 
whereupon the latter retorts with an equally complimentary 
opinion of his colleagues in the power station. Such mutual 
disparagement does not assist in any way towards a redress of 
the grievance caused by the glaring anomaly in the schedule, 
while it is distinctly unedifying. 

I am one of the unhappy Grade S's.” but I do not in the 
least begrudge the mains engineer Ins good fortune. Were T 
to find myself floundering in a quagmire. it would not afford 
me апу solace to bespatter with mud those who had sue- 
ceeded in finding solid ground, however prone I might be to 
contrast my unenviable lot with theirs. Rather would I look 
to them to reach out a helping hand, so that T might extricate 
my feet and presently join them on the bank. To pursue the 
metaphor, my quarrel would be, not with my drvy-shod 
fellows, but with these who were responsible for putting us 
in our respective positions. 

The mains enrineers were fortunate enough to be well 
represented on the Negotiating Committee, and they were 
well served by their representatives; that's all. The charge 
engineers were badly represented. and who are more to blame 
for this than they themselves? So long as thev continue to 
cote almost exclusively for “day men " candidates for elec- 
tion to section committees, just so long will they find their 
&pecial claims overlooked and neglected. T do not accuse 
“day men ' of deliberately or intentionally slighting their 
colleagues on shift work, but it has been my experience that 


after а man has secured a day job his memory of the dis. 
advantages of working round the clock апа at week-ends, &, 
rapidly fades and his sympathy. warm at the beginning, cools 
oft in a very brief space of time. It is human nature, noi 
callousness. For this reason, a strong leavening of shitt men 
ought to be elected on the committees, and shift members 
of the Association have the remedy for their present plignt in 
their own hands. i 
In conclusion, I regard it as questionable whether the airinz 
of these domestic squabbles in your hospitable columns 18 
calculated to discover a panacea for the ills complained ef. 
At any rate, I agree with “A. B." that criticism should be 
constructive and not destructive. 
Grade 8." 
June 6th, 1921. 


—— — —— 


Retentivé Force, and a Tale of a Tub. 


Campbell Swinton and of Sir William Barrett, relerred to ш 
your issue of June grd, will lead seme of your readers to 
repeat those experiments of the 1870-1880 period, and to 
elucidate the question of the extent to which they hase a 
bearing upon tne brilliant results recently obtained by Mr. 
Alfred Jobnsen and Mr. Knud Rahbek. Unfortunately, the 
events of the last six years have deprived me of access to the 
necessary apparatus, but I venture to indicate a line of 
research. | | 

Sir William Barrett has put forward the view that Edison's 
loud-speaking or chalk-cylinder telephone depends upon the 
adhesion that occurs when an electric current is maintained 
across the contact-surface of a badly conducting materal and 
a metal. Mr. Campbell Swinton has reminded us that Elisha 
Gray attributed the action of “а speaking telephone” to 
electrostatic attraction, and that consequently Elisha Gray's 
apparatus was an early exemplification of the principle now 
being discussed. The evidence in favour of Elisha Grays 
apparatus appears to me to be convincing; but with regard to 
Edison's chatk-cylinder there is a doubt—just such a doubt 
as suggests a fascinating investigation. 

The literature relating to these two instruments is some- 
What difficult to trace, but I have succeeded in finding dette 
Information concerning both of them. In the Proceediigs ol 
the Royal Dublin Society there is an entry that on Januari 
Ith, 1880. Sir William Barrett laid before the Section on 
Physical and Experimental, Science a communication on 
" Edison's Loud-speaking Telephone, and the Theory of its 
Action '“; but, so far as I can trace, the Proceedings contan 
no account of that communication. The official report appear, 
to be the summary on p. 483 of Nature for March Isth, 15. 
The curious thing is that this report describes not electro 
static attractions, but exactly the reverse effects: a diminu- 
tion of friction.“ a * reduction of “stiction,’ " a “ repulse 
action, an *eleetrodynamic action". between the rotatinz 
cylinder and the platinum-faced arm. Before pronouncing 
Judginent, the whole report should be read—it is easily ace 
sible, and quite short—and an appeal should be made to ex. 
periment to prove whether these effects are to be attributed 
to retentive forces or to electrolytic actions producing the 
equivalent of lubrication, Elisha Gray's apparatus has a niot 
enchanting history. Fle described it himself in a дел 
paper on the Transmission of Musical Tones Telegraph 
ally ^ in the Journal of the American. Electrical Society of 
March With, 1875. He showed the instrument to Tyndall im 
1574, and he invented it probably in 1873. His son was plav- 
ing with a Ruhmkorff coal and had connected спе of the 
secondary terminals to a dry zine bath. Elisha Gray попе! 
that when his son's dry hand touched the zine, the bath 
emitted the same note as the coil. lle then made a rotan 
sound-box with a metal flange, which he could rub instead (f 
rubbing the bath, and thus he produced notes of variis 
pitches according to the rate of interruption of the coil. The 
whole of this marvellous tale of a tub deserves to be re 
printed. Elisha Gray definitely states that “we have here 
the conditions of a static charge," and that “ the sensation 
when the sound was produced was as ‘though mv finger had 
suddenly adhered to the plate, and then as suddenly let &. 
producing a sound." Tyndall preferred to rub with baon 
rind. 

By good fortune I found a pamphlet in the Patent Offer 
Library containing an illustrated report of a lecture delivered 
at Norwich, December 20th, 1577. on '' Telephones Old anl 
New," by Sir William Parrett. This also deserves to be re 
printed, for it contains an account of Elisha Gray’s apparatus 
and of a good deal besides that ought to be better known. 


Rollo Appleyard. 


London. 
June 6th, 102]. 


[We refer to this subject on p. 744 in this issue .— Ens. 
Erec Rev.) 


New Canadian Electric Steel Plant.—An electric steel 
foundry plant, the firat of its kind east of Montreal. bas just pee 
established at New Glasgow, by the J. W. Cummings Manuf&c 
turing Co., Ltd. The plant will turn out electric steel castings. 
and will cater for the trade of the Maritime Provinces and Ne* 
foundland.— Renter's Trade Service (Halifax, N.S.). 
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BUSINESS NOTES. 


' + 


Bankruptcy Proceedings.— WILLIAM WHEATCBOFT, 162, 


Freeman Street, Great Grimsby, electrician.—The public examina- 
tiou of this debtor was held on June 2nd, at the Town Hall, Great 
Grimsby. The statement of affairs disclosed liabilities of £703, 
and there was а deficiency of. £737. It appeared that after being 
demobilised from the Army, the debtor commenced business as an 
electrician in March, 1919, with £100 which he borrowed from а 
relative. He discontinued the business in 1920, Не attributed his 
present position to bad trade, "The examination was adjourned. 

Н. E. CARR. electrical contractor, Goole.—Trustee (Mr. О, R. 
Townend, Carlisle Chambers, Goole), appointed May 31st. 

J. 8. DENLEY (Denley & Co.), electrician and cycle dealer, 69, 
Regent Street, Cheltenham.—Firat and final dividend of 3s. in the 
E, payable June 9th, at the Official Receiver's office, 26, Baldwin 
Street, Bristol. 

К. P. BAKER and F. C. STUBBS (Sheffield Electrid Construction 
Co.), electrical engineers, Sheffield. First meeting, June 14th. 
Public examination, July 7th, both at Sheffield. | 


Company Liquidations, — AMALGAMATED ELECTRIC 
Works, Lro., 32, St. Mary Axe, London, E.C.—The creditors 
interested herein were called together on May 31st, at Winchester 
House, E.C. Mr. P. Houstoun, of the British Traders’ Association, 
was elected to the chair. Mr, J. L. Mahon, chartered accountant, 
of Windsor House, Kingsway, W.C., who had been appointed to act 
as the liquidator in the voluntary liquidation of the company, pre- 
sented a statement of affairs which showed liabilities of £1,301. 
Of that amount £901 was due to the trade, while Mr. J, A. Bower 
was a cash creditor for £400. After allowing £74 for preferential 
claims, the assets were estimated to realise £672, or a deficiency of 
£629. The company was registered on September 26th, 1919, 
with a nominal capital of £5,000 in £1 shares. Only 102 shares 
had been issued, but they were allotted for cash. About three 
months ago a balance-sheet was prepared, and it showed a profit of 
about £75, The present position had been brought about very 
largely by the fall in prices. The company had suffered through 
the slump in trade, and it appeared that recently goods had been 
sold at cost prices in order to obtain money. The directors of the 
company were Messrs. J. A. Bower and А. S. Richards. No 
directors’ fees had ever been paid. Mr. Bower had never drawn 
anything from the company, while Mr. Richards received a nominal 
salary. In answer to a question, one of the directors stated that 
goods had been sold recently at cost, and ander, in order to get 
money to meet pressing creditors. The goods so sold comprised 
old stock, principally cut-outs and bells. The latter came from 
Belgium, Dissatisfaction was expressed at the position disclosed, 
and the representative of the Newman Electric Co. proposed a 
resolution in favour of an application being made to the Court for 
the appointment of Mr. T. J. Wilson, of Messrs. Wilson, Hunter 
and Co., chartered accountants, 59-60, Old Bailey, E.C., as the 
liquidator of the company. The representative of Messrs. William 
Geipel & Co., Ltd., seconded the motion, which was carried. The 
following are creditors :— 


Green, Albert, Ltd. ws .. £29 Newman Electric Co. .. £127 
Cheadle & Waltho , — . 16 Electrical Components, Ltd. .. 20 
Ward & Goldstone "- . 12 Fillery Freres et Cie.  ,. . 40 
Leach, S. G., & Co., Ltd, .. .. 23 Bonnella Bros. - .. 90 
Clark, E. E., & 50n.. Е .. 46 Siugleton, Benda, & Co... .. 96 
Froy, Win., & Sons " .. M Davies, Kent & Stewart .. 11 
International Electric Co. . 21 Engineering Works, Ltd. . 8 
Geipel & Co., Ltd... ics А 79 


STONEYCROFT ELECTRICAL WonkS, LTp.—Winding up volun- 
tarily, Liquidator, Mr. E. Chetter, 26, North John Street, Liver- 
pool. А meeting of oreditors is called for June 17th at Liverpool. 


Dissolution of Partnership.— BASS & Co., electrical 
engineers, 402, Essex Road, Islington, N.— Mr. W. S. Bass and Mr. 
R. A. Jones have dissolved partnership. Debts will be attended to 
by Mr. В. A. Jones, who will continue the business. 


Trade Annouacements.—T HE CONSOLIDATED PNEU- 
MATIC TOOL Co., LTD., of London, has opened a branch office at 
8, Clive Street, Calcutta, under the management of Captain E. 
Grigg. А stock of air compressors, oil engines, and portable tools, 
both pneumatic and electric, together with all necessary spare parts 
and accessories is kept there, and particulars of the erection and’ 
operation of the company's Giant semi-Diesel oil engines can also 
be obtained from Captain Grigg. Messrs. С. & A. Angus, of 
Rangoon. and the United Engineers, Ltd., of Singapore, have been 
appointed agents for Burma and the East Indies respectively. and 


they will carry stocks of the manufactures of the Consolidated: 


Pneumatic Tool Co., Ltd. : 

Messrs. Н. E. ASHDOWN (BIRMINGHAM), LTD., have taken 
possession of their new and larger works at Aldridge Road, Perry 
Bar, Birmingham. where they have better facilities for meeting 
the increasing demand for their various mica insulating materials 
for electrical purposes, and land available for further developments: 
88 required. | 

THE PREMIER ELECTRICAL Со. is removing to larger premises, 


and its address on and after June 25th will be 48, Grosvenor 


Road, Tunbridge Wells. 

Messrs, ALBERT LEE & Co., LTD., are circularising the trade 
with reference to their large stocks of electrical accessories, 

The address of the Publicity Organisation of the GENERAL 
ELECTRIC Co., LTD., will remain as at present 92-4, Queen Victoria 
Street, E.C. 4, but its telephone numbers will be Central 2604 


and 2605," instead of London Wall 3600” as heretofore, | 


Catalogues and Lists.—THE A.E.F. MaxUuFAOTURING | 


Co., 2, Clarendon Road, Turnpike Lane, Hornsey, N.8. A ргісе- 
list of standard accumulators and motor-car lighting sets. 

MEssrs. RUSTON & HoRNsBY, LTD. Lincoln.—Catalogme 4,078 
(32 pages).—A well-illustrated brochure dealing with Ruston” 
cold-starting oil engines. Full particulars and details of testa are 
given, and views of a number of installations are included in the 
catalogue. | | 

THE MACFARLANE ENGINEERING Co, LTD. Netherlee Road, 


Cathcart.—Five price-lista of motors, dealing respectively with d.c, 


50-cycle slip-ring, 50-oycle squirrel-cage, 25-cycle slip-ring, and 
25-cyole squirrel-cage types. Also a list of users and terms of sale. 

BRITISH INSULATED AND HELSBY CABLES, LTD. Prescot, 
Lancashire, — Publication H 90, dealing with Helsby “ Ozone- 
proof" cables, with an illustration and full particulars of various 
sizes. Publication No. P 170, describing various insulating 
varnishes and giving particulars of tests. 

ELECTRICAL UTILITIES, LTD., 1-3, Shelgate Road, Battersea 
Rise, S. W. 11.—Leaflet Н 1, giving illustrations and very full 
particulars of the Lightning" oven. Also a sheet giving details of 
the results of tests carried out with this appliance. 

Sun ELECTRICAL Co., LTD., 118-120, Charing Cross Road, 
W.C.2.—List No. 331, a priced and illustrated booklet dealing 
with many types of electric fans, and also with small d.c. motors 
ranging from s to 4 h. p. | 
. MESSBs. ALAND & Co., 203, Great Dover Street, В.Е. 1.—T' wo 
illustrated and priced leaflets dealing respectively with the Boro 
fan forge in various sizes and Aland" improved exhaust fans. 

Messrs. SUPERLAMP, LTD., 111, Great Eastern Street, Е.С. 2.— 
Priced leaflet relating to electrical accessories. | 

THE GENERAL ELECTRIC Со., LTD., Magnet House, Kingaway 
W.C.2.—Installation Leaflet No. P 2,453. This illustrates an 
describes а 4,500-kVA Fraser & Chalmers-G.E.C. turbo-alternator 
set, and 400-kW motor-generator sets, installed in the East Station 
of the Newport Corporation. 


Catalogues Wanted.— Mn. H. J. Davey; who has 
taken over the business of Н. C. Robinson & Co., electric light and 
power engineers, 377, New North Road, London, N. 1, desires to 
receive catalogues from manufacturers, &c. | 


Adjudication Arnulled. — W. H. Prase, electrical 
engineer, late of the Royal Hotel Shops, Scarborough and Doncaster. 
Adjudication annulled June 2nd, the debts having been paid in full. 


Safeguarding of Industries Bill.— This Bill was under 
discussion in the House of Commons on Monday, when the motion 
had been moved for its second reading. It is described as A Bill 
to impose duties of Customs on certain goods with a view to the 
safeguarding of certain special industries and the safeguarding оќ 
employment in industries in the United Kingdom against the 
effects of the depreciation of foreign currencies and the disposal of 
imported goods at prices below the cost of produotion, and for 
purposes connected therewith.” It is in three parts :—(1) Safe- 
guarding of Key Industries; (2) Prevention of Dumping ; 
(3) General, Copies may be obtained at H.M. Stationery Office, 
price 2d. net. ' 

Sir D. Maclean moved the rejection of the measure. He said 


that the proposals were against the tide of authoritative opinion, 


and quoted from the Bankers’ Manifesto. Mr. Baldwin, President 
of the Board of Trade, replied, and in referring to the bankers’ 


views, said he did not believe that any experts in the. City 


or elsewhere could say what the course of foreign trade was 
going to be during the next two or three years. There were men 


of great experience who believed that in the near future we should 


have to meet fiercer competition from Germany than we had yet 


had, and no Government could neglect to take some steps to pro- 


tect employment at а time во full of doubt and uncertainty. He 


said that the Government was only taking such steps asit 
believed to be necessary when the employment of our own people. 
was likely to be seriously affected.. The Bill was presented as an. 


honest and boná-fide attempt to do something in a time of 
emergency, They knew that it would lead to criticism from many 
of their own friends, but they believed the Bill to be necessary. 
&nd they would do their best to secure its becoming an Aot of 
Parliament. The debate was continued. 


On Tuesday the Bill passed the second reading by a majority of 


312 to 92 votes. 


Electricians’ Wages.— We have received from the General 
Secretary of the N.F.E.A, a letter showing that the previously- 
arranged wage reductions in the contracting and shipbuilding 


branches of the electrical industry have now been confirmed by 


both parties. 


The Australian 44-Hours' Week.—The Sydney Morning: 


Herald says that Judge Beeby, sitting as a special tribunal under 


the Eight Hours’ Amendment Act, decided, in April, that a 44-hour. 


week should be observed in the following and many other 


trades :—Boiler-makera, engineers, electrical fitters, iron and steel- 


makers, joiners, moulders, machinists, pattern-makers, turners, 
wire-netting workers. His Honour in each case recommended that 
the 44 bours should be worked on 54 days, and in osse of 
agreement between the parties he recommended that the 44-hour 
week be worked on five days, each of 8 hours 48 minutes, without 
liability on the employer for overtime. ' 


— 4 shee 
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The Tenders for the Morwell Power Scheme.—The 
Melbourne Age of April 7th says that according to the Elec- 
tricity Commussioners, preference to Australian manufacturers, 

whenever possible,’’ will be the policy of the Commissioners 
when dealing with the tenders for the supply of equipment 
for the extensive Morwell power scheme. The value of this 
ussurance to Australian manufacturers depends mainly on the 
spirit in which the qualification whenever possible is 
interpreted. In an article in The Age yesterday reference was 
made to a suggestion that influences had been at work with 
the object of furthering the interests of certain American 
tenderers. It was pointed out that the tenders for the equip- 
ment required for Morwell would amount to about £1,500,000, 
und that with the vast expansion of industrial activity locally, 
almost every class of electrical apparatus and machinery could 
be supplied, provided that local industries were given the 
encouragement they had the right to expect. Sir John Monash 
said it had always been the intention of the Electricity Com- 
missioners to give every encouragement to Australian manu- 
facturers. Whenever possible, the supply of boilers, con- 
densers, and electrical plant would be placed in the 
hands of local firms. Australian firms had been given a share 
of the installation of Newport railway power equ. t, 
and in the case of the Morwell scheme the Сотш:хл@Тв 
would see that local manufacturers got consideration. with 
due attention to the strides made in local manufacture daring 
recent years. But the Morwell scheme was of such an exten- 
sive nature that provision from time to time would have to be 
made for the supply of certain special plant which could not 
be produced locally—or even in England. It would be neces- 
sary, for example, to obtain certain special gear with which 
only Americans had so far had experience. Instances such 
as this, however, would not mean that the Electricity Com- 

inissioners were ignoring local industry which, on the contrary, 
the Commissioners desired should have every facility for 
development. 

Our contemporary on April 6th said :— 

" Few people except those who are in direct touch with 
Australian manufacturers are aware of the vast expansion of 
industrial activity which has taken place during the past 
few years. But it is undoubted that almost every class of 
machinery and electrical apparatus and equipment can now 
be produced locally. On the Electricity Commissioners falls 
a heavy responsibility. The era of electrical power in indus- 
trial life is really just commencing in Australia, and with the 
inauguration of huge hydro-electric schemes in practically 
all the States there will be an ever-increasing demand for 
plant and equipment, both in the early stages and later on 
for renewals and extensions. If, therefore, Australian elec- 
trical plant manufacturers are given substantial orders for 
the Morwell works they will be encouraged to build up 
establishments which will be of inestimable value in years 


to come. 


E. D. A. Activities. The British Electrical Developmen 
Association has sent us another bunch of booklets and leaflets. 
some of which we have seen before. Among these publications 
is an artistically-produced booklet. An Electric Home 
(E. D. A. 77), describing a complete installation of appliances 
for lighting, cooking, heating, and cleaning. Make it a 
rule to use electricity '’ is the advice printed on a cardboard 
slip marked off in inches, (E.D.A. 128). The reverse bears 
small pictures illustrative of the ease with which various 
domestic jobs may be performed electrically. A leaflet (E.D.A. 
156) exhorts the housewife to ''clean and wash the easy 
way," and illustrates a washing machine and a vacuum 
cleaner in operation. The others, which are, for the most 
part, reprints of matter previously published, present in a 
very attractive manner various phases of the use of electricity 
in the home. 

Mr. Beauchamp, the director and secretary, tells us that 
the Association has recently added a considerable number of 
interesting and up-to-date views to its collection of lantern 
slides dealing with the uses of electricity on the farm. 


Rubber Exhibition. — Тһе fifth International Exhibition 
of Rubber and Other Tropical Products and Allied Industries 
was opened at the Agricultural Hall on June 3rd. Its prede- 
cessors were devoted exclusively to the exhibition of rubber 
and its products, with the exception of that held in 1914, to 
which cotton manufactures were admitted. Although rubber 
is still predominant in the present show the scope has been 
considerably enlarged, permitting the display of such widely 
separated articles as carvings and metal work executed by 
natives of the tropics, and cocoa, chocolate, and soap. 

Rubber in its inany forms appears on the majority of stands, 
and rubber goods of all descriptions are to be seen. The 
application of rubber as an insulator is not given very great 
prominence. Several firms show rubber gloves, washers, and 
sinall articles. MisskS. PIRELLI, LTD., have a few samples of 
insulated wires and cables, including a section of a 1.000 sq. 
пип. power cable similar to one supplied to the Admiralty. 
A number of rubber tapes of various sizes are exhibited as 
well as a variety of small telephone parts in vulcanite, in- 
cluding mouth and ear pieces, hand grips, &c. Another firin 
showing telephone parts is the NORTH BRITISH HunbBER Co., 
I. Tb., which also displays rubber belting, insulating gloves, 
&c. Several firms extulit machinery used in the production 
of rubber. Messrs. JoserH Baker, Sons & Perkins, LiD., 


have on their stand rubber washers, masticators, mixers, and 
patent mixing and kneading machines for the production d 
gutta-percha and rubber compounds. Messrs. James (Савт 
(STALYBRIDGE), Lrp., show а complete rubber mixing ang 
sheeting unit, comprising a double-geared two-speed miser. 
sheeting machine with chilled cast-iron rollers 36 in. long and 
16 in. in diameter. This is driven by a 50-Ь.һ.р. motor, by 
the Electric Construction Co., Ltd., through а vertical wp 
double helical reducing gear, bringing the speed down from 
500 to 50 r.p.m. This firm also shows washing plant and 
forcing or tubing machines. Messrs. Barrow, HEPBURN Ах 
GALE, LTD., have an exhibit consisting of Balata belting and 
conveyors made from Balata gum from British Guiana m 
combination with Lancashire cotton belting duck. Similar 
materials are displayed by Messrs. Joun BRIGHT & Bros, 
LTD. The exhibition remains open until June 13th. 


The Coal Dispute.— Negotiations and subsequent“ break- 
downs are still in progress between coal owners and nuueri, 
and in the meantime the unemployment list continues to 
grow. The Morning Post, quoting from an official soure. 
gives the total on May 27th as 2,126,800, an increase during 
the week of 49.078. ‘There were in addition to these about 
1,194,200 working shorter hours. The effect of this has been 
the depletion of the Unemployment Insurance Fund, and 
special Treasury grants are to be made, doles аге to be 
reduced and the contributions to the fund by employers, 
employed, and State are to be increased. Dr. Macnamara 
stated recently, in reply to questions regarding fraudulent 
drawing of out-of-work benefits, that 90,000 doubtful cases 
had been referred to the chief insurance officer, who had 
disallowed over 60,000 of them. Similar action bad been 
taken by local Employment Committees, disclosing 4l. 
persons who were not entitled to the money. 

The installation of oil fuel burning apparatus has resulted 
in the relaxation of restrictions in many towns, and the 
chief improvement has occurred in connection with tramways. 
particularly in Leeds, where the normal services have prac 
tically been restored. ; 

Large quantities of foreign coal are coming into the country, 
the lifting of the embargo" by the trade unions having 
facilitated importation. In spite of oil and foreign coal, 
however, many towns have found it necessary to impose 
further restrictions, notably Keighley, which has decided to 
shut down the station from 12.30 a.m. to 5.30 a.m. daily. 
thus saving about 50 tons of coal a week. Strange expedients 
ure being adopted by some undertakings. At Bradford old 
transformer oil and sewage grease have been used; Hereford 
is utilising coke-oven breeze. 


The Economic Causes of the Coal Crisis.—Throogh 
the courtesy of Mr. D. A. Bremner, M. Inst. E. E., Directa 
of the British Engineers' Association, we have received à 
pamphlet under the above title prepared by the Association. 
It is brief and to the point. It states that the tonnage d 
coal raised per person employed in the quarter ending March. 
1921, was only 65.6 per cent. of the corresponding hgure 
for the year 1913 and 55.3 per cent. of the average for the 
ten years 1883-1892. The number of persons employed in 
the first quarter of this year was 99,700, or 8.9 per cent., ш 
excess of the average for 1913, and the yearly earnings per 
person £232, as compared with £82 in 1913, an increase ol 
133 per cent., as against an increased cost of living of 15 
рег cent. The average wages cost increased from 08. 4d. 
per ton in 1913 to 26s. 2.718. in the first quarter ol 
this year, an increase of 314 per cent. The average selling 
price of coal rose from 10 shillings 1.5 pence ш 1913 to 
37 shillings and 4.9 pence in 1921. Our coal exports fell Ө) 
per cent. Besides all this the direct loss on the industr) 
(taken from the pockets of other citizen taxpayers) in Ше 
month of March, 1921, was £5,259,209. After allowing for 
depreciation, debenture interest, and owners’ profits, а direct 
loss on the working of the coal industry of 485, 00.000 a year 
is to be deduced from the March figures. The stoppage ol 
the entire industry at the end of last March has already 
involved a loss in wages to the workers of about 483,000, 0. 
s a loss to the country, direct and indirect, is of course 
colossal. 

АП these appalling facts are stated clearly and уо 
embellishment, but they are supported by carefully prepare 
tables giving chapter and verse. We are told in high 
quarters that the country is apathetic about the strike an 
its results. 4 

The apathy is, we think, more apparent than real, an 
Mr. Garvin's simile in the Observer of a fortnight ago, Ш 
our opinion, gives a truer insight into the situation. Бе 
remarked that a bomb appears apathetic until it goes ot 
But certainly the patience and calm of the British 08000 
under all its afflictions are a marvellous asset. 


Freezor Fans.—Acting in co-operation with the trade, 
the GENERAL ЕгЕств1с Co., Lrp., has in progress а Freezor Fan 
Publicity Campaign. New price lists and folders have been 
epecially prepared, also coloured showcards measuring 19} 0. 
X 141 in. und quantities of folders overprinted with the 
retailer' name and address are offered, as also are adhesive 
stamps. The G.E.O. Publicity Department (924. Queen 
Victoria Street, Е.С. 4), is also prepared to assist traders Ш 
preparing advertisement designs to appear in the local Pres, 
and to loan blocks suitable for this purpose. 
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Wades in the Iron and Steel Trade.—Under the 
sliding scale based on the selling price of manufactured iron and 
ateel, the wages of the men employed by firms affiliated to the 
Board of Oonoiliation and Arbitration for the manufactured iron 
and steel trade of the North of England are to be reduced 30 per 
cent., making a total drop of 60 per cent. since the end of January. 
Wages are still 170 per cent. above the standard.— The Times. 


The A.E.G. tn Danzig.—The A.E.G. Electricity Works 
Co, of Danzig, as a "neutral" working organisation, with 
repairing business, and having branches in Posen, Bromberg, 
and Kattowitz, is reported to have considerably extended its 
activity in 1920. Although net profits of only 92,000 marks are 
disclosed on nominal capital of 300,000 marks, the credit balance 
has increased to 29,250,000 marks through the increase in creditors, 
on the one hand, to 28,840,000 marks, and, on the other, through 
the goods account having risen to 13,780,000 marks and the debtors 


to 15,140,000 marks, The faxes paid amounted to 205,000 marks. 


Swiss Industry.—Switzerland, like many other lands, is at 


the present time passing through a very severe industrial crisis. 
Discharges are of daily occurrence from manufacturing works, and 


the outlay by the Federal authorities in relief of unemployment 


is constantly increasing. The Association Suisse des Electriciens 
is advising its members to buy their raw material from home firms, 
аз the crisis in the country is due to the sale of foreign products ; 
the middle-men, considering only their profits, buy from the 
agents of German firms. It points out that the Germans make the 
Swiss pay more for the raw materials (porcelain, steatite, ebonite, 
galalith, &o.) required in Swiss industries, than they do their own 
firms, as a consequence of which, they are able to sell the manu- 
factured article at a less price than the raw material costs to be 
worked up in Switzerland. 


Book Notices.—' The Magnet Magazine.” Vol. VII. 
Ко. 24. April, 1921. 96 pp. London: General Electric Co., Ltd. 
Price 1s. net. First place is given in this issue to an illustrated 
description of the company’s new headquarters, Magnet House, 
Kingsway, W.C.2. A description, with views. of the new switch- 
gear works at Witton is also included. The articles published 
include“ The Selection of the Right Type of Small Motor," by 
T. О. Freeth ; Stonework Cubicles,” by P. H. Coales ; and Steel: 
Its Manufacture and Application,” by James Calderwood. The 
social side of the firm is also given plenty of space. 

"The Faraday House Journal.” Vol. IX, No, 3. Summer 
Term, 1921.—This issue contains articles by T. R. Warren, The 
Uniflow Steam Engine; and Leopold Romero. A. o. Over-pressures 
to Earth on d.o. Systems caused by Earth Faults on Armatures.”’ 
А list of examination results is given, as well as details of transfers 
and elections to the various grades of membership of the I.E.E. 

“The Manchester Steam Users’ Association Memorandum for the 
Year 1920," By the Chief Engineer. (51 pp.) Manchester: The 


Astociation.—This memorandum deals with a number of subjects , 


which are of great interest to manufacturers at the present day, 
when the high prices of all commodities make it desirable to reduce 
both coal and water charges. The advantage of using waste ateam 
for heating purposes, and especially the production of power 
at a merely nominal cost by passing heating steam through an 
engine, are fully explained. A list of about 150 analyses of public 
water supplies all over the kingdom, together with instructions as 
to treatment for boiler purposes, is included. Under the heading 
“ Advice to Boiler Attendants,” fuel economy and related subjects 
are simply and carefully explained. The most important item in 
the memorandum is unquestionably the painstaking analyses of all 
reported boiler explosions which can throw light on the vexed 
engineering question as tothe value of hydraulic tests in preventing 
boiler explosions. It is interesting to find that, contrary to a very 
popular belief, many explosions of boilers have oocurred shortly 
after they had successfully withatood hydraulic testa at much 
higher pressures, 

"The Municipal Year-Book, 1921-22." London: Municipal 
Journal,” Ltd. 21s. net; post free, 228.— Besides this being a 
directory of the members and officers of local authorities, this is an 
encyclopedia cf municipal activity throughout the United Kingdom. 
In addition to summaries of the work of the numerous borough 
and urban districts, it contains separate sections giving statistics of 
revenue and expenditure for the year 1919-20, in respect of the 
municipal water, gas, electricity, tramway, and motor-’bus under- 
takings, and also of markets, slaughter-houses, baths and wash- 
houses. The edition now before us includes tabulated particulars 
of & number of post-war housing schemes, giving the class of the 
accommodation provided, the system of construction, cost of 
erection, and the rent charged. Such information should interest 
others who are engaged either in the preparation or the carrying out 
of schemes, It also contains a census of municipal motor-vehicles, 
giving the number in use in the various departments, the pur- 
poses for which they are used, and the makes of the vehicles. 
Special articles are devoted to the work of the Ministry of Trans- 
port, recent progress in housing, the latest developments in the 
work of refuse collection and atreet cleansing, and the use of motor- 
vehicles in the municipal service. 

“The Journal of the South African Institute of Engineers." 
Vol. XIX, No. 10. May, 1920. The paper included in this record 
of proceedings is "The Handling of South African Timber," and 
discussions on Rubber Manufacture in S.A., and fatigue in 
mines are also reported. 


Patent Application.—Messrs. F. Forbes and F. W. 
Collett have applied for restoration of Patent No. 108,392 of 
1916 for " Improvements in, or relating to therapeutic arc lamps.” 


French Moulded Insulation. — Among many other 
exhibits of interest on view at the French Chamber of Commerce, 
153, Queen Victoria Street, E.C. 4, are a number of examples 
of moulded articles made from various kinds of insulating material 
by the Manufacture d'Isolante et Objets Moulds, a subsidiary 
of La Compagnie Générale d' Electricité. 

Six classes of material are shown, each having its particular 
application. Four of these varieties are suitable for electrical 
purposes ; these are bs mite,” [17 roburine," 40 cegei з) апа 
‘infusite.” Gummite is a black substance capable of with- 
standing the action of alkalis and acids, but vulnerable to oils. It 
may be used for accumulator containers, and several examples of 
these appear among the exhibits. One box shown is ап example 
of many supplied during the war to the British Admiralty for 
installation in submarines. This is of large dimensions, measuring 
about 4 ft. x 1°5 ft. x 1°75 ft., and was produced with one pressing, 
there being no joints in it whatever. Several smaller containers 
are also to be seen, down to a small pocket size. A peculiar 


divided into five classes. “А” is suitable for the manufacture 
of telephone parts, joint or terminal-box separators, insulated 
handles, ko. "B" possesses oil-resisting qualities, and oan be used 
in a wide number of positions where it is likely to come into 
contact with oil. C is suitable for low-pressure work, "D" 
may be used for positions in which tensile strains are applied. "E" 
is especially applicable to X-ray work, it being opaque to the rays, 
“ Cegeite ` has a high thermal resistance, and on this account is 
suitable for use in heating apparatu:, and also as high-pressure 
insulation, '"'Infusite " is also a heat-resisting material, but is 
only workable in plates or in other simple forms ; it is infusible and 
incombustible, 

The outstanding feature of all the parts shown is the absolute 
definition of details ; every sample is clean out, and a high polish 
is obtained during the moulding. 

The British agents for this insulation are Messrs. E. H. BISSELL 
AND Oo., 2124, Shaftesbury Avenue, W.O. 2. 


Exhibition at Riga.—An International Agricultural and 
Industrial Exhibition is to be held at Riga (Latvia), from July 31st 
to August 28th this year. Exhibits will be admitted free of duty, 
unless sold, It is considered that the event will afford a useful 
means of promoting trade with Russia and the Baltic Provinces. 
Farther particulars can be obtained from the British and Russian 
Transport Oo., Ltd., 6, Lloyds Avenue, E. O. 3. 


Social Event.—On Saturday, June 4th, the staff of 
Tredegars, Ltd., decorators and electrical engineers, of Brook 
Street, W. 1, entertained the directors of the firm to a motor drive 
through Surrey, proceeding via Ewell to Box Hill. Tes was taken 
at the Star and Garter, the journey being continued to Shere. 


The Austin Motor Co., Ltd, —In the Chancery Division 
on 6th inat., in the debenture-holders' action of the Eagle, Star and 
British Dominions Insurance Co. against the Austin Motor Oo., 
Ltd. on & motion for judgment in default of defence, judgment 
was entered for the plaintiff company. 


Copper and Lead Prices.—Mxssns. F. Smitu & Oo., 


and MESsRS. JAMES & SHAKESPEARE report June 7th :—'' No 
change in last week's quotations,” 


Greenwich Dispute Ended.—The Times says that the 
dispute at the Greenwich power station has been settled. The 200 
men will be gradually reinstated as a result of negotiations 
к ea Union representatives and the Highways Committee 
of the L.C.C. 


Nottingham as an Industrial Centre.—A pamphlet of 
about 100 pages has been issued by the Industrial Development 
Committee of the Nottingham City Council, describing the varied 
nature of the industries of Nottingham, and of its resources. The 
transport, river, and canal facilities, water, gas, electric, and tram- 
way services, the public buildings, and the lace, hosiery, engineering, 
and other industries are described, and a list of representative 
firms, together with a brief story of their operations, is included. 
Copies of the handbook, and any further particulars that may be 
required, can be obtained from the Industrial Development Officer, 
Guildhall, Nottingham. 


Welsh National Exhibition, 1922.—Application is being 
made to the Board of Trade for a licence for the Welsh National 
Exhibition (Incorporated), which is to be an exhibition of trade 
manufactures and products, machinery and appliances, at Cardiff 
in 1922, to be registered with limited liability without the 
addition of the word limited“ to its title. 


Armstrong, Whitworth's in South America.— Mr. John 
Noble, director of Sir W. G. Armstrong, Whitworth & Co., who 
has been visiting Chile and Argentina on important business, 
interviewed by Lu -Vucion, the Buenos Ayres newspaper, is reported 
to have said he had established relations with subsidiary companies 
up to a point of acquiring several mines, and that Armetrong, 
Whitworth's needed close association with concerns interested in 
South American mineral industries. Mr Noble enthusiastically 
referred to Argentina’s natural regources.— Financial Times. 


For Sale.—Holmfirth Urban District Council Elec- 
tricity Department invites offers for one 60-kW, 460-V generator; 
and two 24-h.p. motors. Messrs. D. Page & Sons will sell by 
auction at Graham Road, Derby, on June 15th and 16th, the entire 
plant; stock-in-trade, &c., of an electric lamp manufacturing 
company. For full particulars, see our advertisement pages to-day, 


752 | a THE ELECTRICAL REVIEW. Vol. 88. No. 2372, Jux 10, 191, 


LIGHTING AND POWER NOTES. 


. Bangor.—YkanR's W oRKING.—The total revenue accruing 
to the electricity works during the year ended March 31st last was 
£7,326, as against £5,930 in the previous period. Working 
expenses totalled £6,618, as compared with £4,873, leaving & gross 
surplus of £708 (£1,057). The capital charges absorbed £2,188, as 
ris: £2 215, causing a net deficit of £1,480, as compared with 

„158. ; 


Birmingham.—Yx4R's WonKING.— The accounts of the 
city's electricity undertaking for the year ended March 31st last 
show a total revenue of £1,293,521, as compared with £1,068,826 
in the previous period. Working expenses amounted to £993,734, 
as against £776,291, leaving a gross profit of £299,787 (£292,535). 
After providing for all capital charges, including £137,935 fer 
relemption of debt, a net balance of £68,161 remained. This is 
lower than last year's net profit, which was £75,324. The number 
of kWh sold rose from 127,938,924 to 136,921,417. The decrease in 
profit, in spite of increased revenue, is attributed partly to oosl 
charges, which were 20 per cent. higher during the year, partly to 
increased local rates, which now absorb over £100,000 per annum, 
and partly to increased income-tax. It has been decided to transfer 
£53,000 of the net surplus to the renewals and special expenditure 
account, and the balanoe has been allotted to the reserve fund 

account. 

PROPOSED CONVERSION OF STATION.—The Electric Supply Com- 
mittee has been advised that it would be economical to operate 
Chester Street generating station as a sub-station, and the installa- 
tion of а 1,500-kW motor-generator at a oost of £15,000 is 
recommended. 


Blackpool.— YEAR’s Workina.—The annual report upon 
the Corporation electricity undertaking for the year ending March 
31st last records a total income of £112,206, as compared with 
£80,259 for 1919-20. Working expenses totalled £83,321, as 
against £54,913, leaving a gross surplus of £28,885 (525,346). 
Interest and other charges absorbed £20,705 (£20,077), resulting in 
a net profit of £8,180, which was double the estimate, and £2,811 
more than the previous year. | 


Bootle.—ExTENs10N8.—The Electric Power and Lighting 
Committee has decided that, in view of the heavy expenditure 
which the Corporation may be called upon to meet, and the Com- 
mittee being of the opinion that the consumers of electricity in the 
Bootle area would be better served by the extension of the 
borough's electricity undertaking as proposed in the year 1917 
than by their inclusion in the scheme of the Merseyside electricity 
authorities to constitute a joint authority of the various authorised 
undertakera in the district, it was resolved that the Counci 
should be recommended to again apply for the approval of the 
Electricity Commissioners to these extensions. 


Bradford.— Loan.—Subject to sanction by the Ministry 
of Health, the Board of Guardians intends to obtain loans for 
various works, at an estimated cost of £16,168, including £2,000 
for electric lighting at St. Luke's Hospital. 

FuEL EXPEDIENTS.— Oil fuel has not been adopted on any great 
scale at the Corporation electricity works, as the Electricity Com- 
mittee feels that the advantages of oil over coal are not sufficient 
to justify the expense which would be involved. 'The engineer and 
staff have, however, rendered possible the raising of а oertain 
ainount of steam at the works by atomising & considerable aocumu- 
lation of old transformer oil, and burning it in conjunction with 
coal. Air control is & bandicap in burning oil and coal together, 
put the method adopted satisfies the need of the moment, though 
it is not looked upon as good enough to warrant the purchase of 
oil for fuel. An experiment was also made in the use of grease 
extracted from the Corporation sewage at Eeholt. 'The Bradiord 
sewage contains а great deal of grease, owing to wool trade opera- 
tions and the sewage works are specially adapted to its extraction. 


Burton- upon-Treut.— YEAR'’s WoRKING.—The annual 
report upon the Corporation electricity undertaking for the year 
ended March 31st last records a total revenue of £74,582, as against 
£53,624 in 1919-20. Working expenses amounted to £47,203, as 
compared with £36,971 in the previous year. leaving a gross profit 
of £27.379 (£10.826). After payment of loan interest and other 
charges, the result was a net profit of £12.612. of which £1,000 
was ullocated to rate relief and the balance was transferred to the 
renewals fund, The profit in the previous period was E 1.428. The 
total number of kWh sold rose by 1.131,143 to 7.132.045. The 
report shows great activity in the sphere of small domestic eleo- 
trical appliances. and the engineer commenta upon the success 
achieved by the showrooms opened six years ago. А 

LoAN SANCTIONED,—The Electricity Committee has decided to 
purchase from the Disposal Board the transmissíon line to the 
Machine Gun Factory for £4,500. The town clerk reported that 
the Electricity Commissioners had sanctioned the borrowing of 
£10,000 for the purchase of second-hand generating plant, and the 
sum of £5,000 for switchgear for the electricity works. 


Canterbury.—  ЕАЕ'В Workina.— The report upon 
the electricity works for the year ended March 3let last shows 
that the income amounted to £20.679, as compared with £16,465 
in the previous year. The expenditure totalled £15,160, aa 
against £11,151, leaving а gross profit of £5,519 (45,014). Loan 
interest and other charges amounted to £1,175, making the result 
a net profit of £1,044. The number of kWh sold rose from 


870,058 to 1,021,853, 


T * d 


. Chile. — New Hypno-ELEOTRIO UNDERTAKING. — A 

company has been fornied at Santiago de Chile, with the object of 
building а hydro-electrio station on the River Colorado, estimated 
to produce 18,000 h. p., with which it is intended to supply elec- 
tricity to the tramways of Santiago and Valparaiso, and for 
industrial purposes. The capital is 8,250,000 pesos, and the conos- 
sion is a perpetual опе; hitherto concessions have varied between 
periods of 30 and 50.years, : 


Centinental, — BELGIUM. — La. Société des Centrale 
Electriques des Flandres, which has secured contracts for the 
supply of electrical energy for lighting and power purposes to 1 
number of small towns and villages along the two banks of the 
Ghent-Terneuzen maritime canal, is establishing а generating 
station at Langerbrugge, near Ghent, with a capacity of 17.000 kW. 

PoRTUGAL.—Notwithstanding her small area, Portugal possesses 
relatively large water-power resources both in the north and in the 
midlands. The falls on the river Douro are estimated to be capable 
of yielding 350,000 b.p. Exact statistics are lacking, but it is 
estimated that all the resources total at least 600,000 h.p. In 
the south the rivers are very large, but the falls are unimportant. 
and there is a great loss from evaporation, so much so that develop- 
ment works are out of the question. At present there exist 3 
hydraulic stations, ranging from 15 h.p. upwards, of a total capacity 
of 8,500 h. p.; 17 of these works have a capacity of 100 h. p. The 
most important is the Empreza Hydroelectrica da Serra da Estrella 
which utilises a fall on the river Alva, also another on the Vass 
Comprida, tbe height of the fall being 170 metres, and the output 
1,800 h.p. It supplies power to the Gouvels factories and several 
towns.’ 


Deal.—Time ExTENSION.—The Town Council has con- 
sented to a further extension of time of one year to the Deal and 
Walmer Electricity Co., for carrying out the compulsory works 
included in the Order of 1914. 4 


Derby.—Om Fusr.—The chairman of the Electricity 
Committee recently stated that it was hoped to continue the “ cheap 
and adequate" supply of electricity which had been maintained 
during the coal dispute. With reference to oil fuel, he eaid that 
the cost of carriage would neutralise any economy effected by its 
use, and he did not think it desirable to convert the’ boiler furnaces 
for the purpose. The lowest price at which oil could be delivered 
in Derby was £6 per ton. Two tons of coal slack was about 
equivalent to a ton of oil, and slack could be purchased at £3 
per ton. 


Dundalk.—Loan SANCTIONED.—The Electricity Com- 
missioners have sanctioned a loan of £2,000 for electrio lighting 
improvements in Dundalk. At an interview with the Urban 
Council’s Electricity Committee regarding supply to the Grest 
Northern Railway (Ireland) Co.'s works, Col. G. T. Glover, the 
company’s locomotive engineer, intimated that, in the event of s 
new fiat rate charge per unit being proposed, and not meeting with 
approval, the company would probably install generating plant of 
ita own. | 


Ellesmere Port, — ELECTRIC Licutmc ORDER.—In 
response to overtures on the part of the Urban District Council, 
the Electricity Commissioners have stated that the Order granted 
to the Council must either be revoked or transferred to the Mersey 
Power Co. If a transfer was effected the terms would arrange for 
the reimbursement of the expenses incurred by the Council in 
securing the Order. The Council failed to arrive at a decision 8t 
its meeting, but the Electricity Commissioners are being asked for 
their reasons in giving, as an alternative to revocation, directions 
for the transference of the Order to the Power Co. 


Exeter,.—PROGRESS oF ExtTEnsions.—The electrical 
engineer recently reported on the new plant for the power station. 
The contractors for the foundations had been somewhat delayed by 
difficulty in removing the old concrete. Construction of the new 
piers could be begun. Excavations for the condensing water-mains 
were also in progress. The main contractors, Metropolitan- 
Vickers, Ltd., reported that they expected to dispatch the turbo- 
alternator, condenser, &c., well within the estimated time for 
delivery. The following plant was due for delivery from June to 
September :—Steel girder frame for turbine and condensing water 
pipes ; steam turbine and condenser, alternator and air cooler, 
switchboard extension panels and connections, tranaformers, circa: 
lating water screen and accessories, If the dates could be 
to, there was a good prospect of completion in time for use with 
next winter's load. 


Fellxstowe,—STRIKE.—The st Anglian Daily Trimès 
reports that the employés of the East Anglian Electricity, Ltd, 
ceased work on May 31st, as a protest against an immediate reduo- 
tion of 12} per cent. in their wages, and a further decrease of 
12} per cent. at а later date. It was hoped that terms would be 
arrived at at a meeting between the men's Union and the company. 


Henley-on-Thames. — PROPOSED WATER POWER- 
The Town Council recently rejected a recommendation that eon- 
sultants be engaged, at а fee of 100 guineas, to submit a compre 
hensive report on the alternative schemes for water and engine 
power for providing an electricity supply for the town. | 


Horsham.—ExTENSIONS APrROovED.—The Electricity 
Commissioners have approved the extension of the electricity works 
aa proposed by the electrical engineer, i 
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India.—CALcUuTTA.—The Municipal Council has decided 
that the question of granting a concession to the Calcutta Electric 
Supply Corporation, Ltd., in the matter of the extension of the 
period of option for the purchase of the undertaking be referred to 
a special committee consisting of eight members and a chairman to 
consider the whole question with particular reference to the 
following points :—(1) Abolition of monopoly and promotion of 
competition ; (2) the necessity of having a local board of directors 
in Calcutta ; (3) reservation of the right of the Corporation to 
examine the regulations and by-laws of the company dealing with 
applications from the public for electric connections and supply 
and any complaint arising therefrom ; (4) reservation of the right 
of the Corporation to examine the schedule of rates every three 
years ; (5) levy of charge for underground cables in public streets ; 
(6) framing of regulations for opening up streets with the previous 
permission of the Corporation and restoration thereof; (7) the 
terms and conditions under which the company should be bound to 
supply electricity for street lighting and municipal institution from 
time to time ; (8) and any other pointa which may arise affecting 
the public interesta. 


Jamaica, —W ATER- POWER DEVELOPMENT.— Representing 
commercial interests in Jamaica, a deputation interviewed elected 
members of the Legislative Council early in May, urging develop- 
ment of water power in the colony. It was stated that the elec- 
trification of the railway system was of prime necessity, The 
deputation expressed the fear that owing to the disparity of at least 
£1,000,000 between the estimates of British and American experts, 
the contract, if the Government should decide to take up the 
project, would go to the United States.— 7'ines Trade Supplement, 


Kingston-npon-Thames, — SALE or UNDERTAKING 
Undkp.— At a recent meeting of the Council, a member, referring 
to the losses incurred by the electricity undertaking, urged its sale 
to a private company. He was informed that a report upon the 
matter was shortly to be presented to the Council. 


Liverpool, — ELEcTRIcITy FoR  HousES.— The City 
Council has confirmed а proposal of the Housing Committee "that 
in consideration of the Tramways and Electric Power and 
Lighting Committee undertaking the capital expenditure in con- 
nection with the laying of the electric mains on the various 
housing areas, the Housing Committee will pay to that Committee 
annually а sum equivalent to the amount of interest and sinking 
fund contribution on such capital expenditure." 


London.—SrokE  NEewriNGTON.—It was stated ut a 
meeting of the Borough Council that the Ministry of Health had 
refused to sanction the installation of both gas and electricity in 
the new Lordship Grove flats. The action of the Ministry was 
severely criticised by many speakers who emphasised the import- 
ance of electricity in modern dwellings. It was resolved to 
install electricity whatever decision was arrived at by the Ministry 
of Health. 

THE BARKING STATION.—The Parliamentary Committee of the 
L.C.C. reports that in order to satisfy the Select Committee of the 
House of Lords appointed to deal with the matter, the promoters 
of the County of London Electric Supply Co. Bill (which provides 
for the erection of a large station at Barking) inserted a clause 
enabling the Joint Electricity Authority for the district to pur- 
chase the undertaking if such ап authority was constituted within 
seven years from July 30th, 1918. The Select Committee finally 
approved this clause, but the L.C.C. Parliamentary Committee has 
given instructions for the opposition to the Bill to be continued. 


Manorhamilton (Co. Leitrim).—Nxw PLANT. — The 
Electric Lighting Co. is installing new plant, at a cost of over £1,400, 
with the object of developing its operations and supplying the 
needs of districts outside the town. | 


Newcastle-on-Tyne.—TEMPORARY PRICE INcREASE.— 
The Newcastle and District Eléctric Lighting Co., Ltd., has issued 
a notice to its consumers that, in consequence of the prolonged 
dispute in the coal trade, it has become necessary to resort to the 
use of oil fuel to maintain the supply of electricity, and that in 
consequence of the additional cost of production, the charges for 
electrical energy for both power and lighting purposes are to be 
increased. The charge for the latter is to be 6d. per Board of 
Trade unit. 


Newcastle (Staffs.),—EnRRATUM.—The report of the 
year’s working under the heading ''Neweastle (Staffs.),“ in our 
issue of May 27th, related to the Stafford undertaking, and not to 
that of Newcastle. А 

LoAx.—The Electricity Committee has decided to apply to the 
Electricity Commissioners for sanction to borrow £1,000 in reapect 
of the work of laying a main along Friarswood Road, Cemetery 
Road, Hitherland to Drayton Street. "MN 

Slam.— NEW PLANT.—À new 2, 000-2, 800-KW turbo- 
generator is to be added to the power station in Bangkok of the 
Siam Electricity Co. NM 

Smethwick, — Оп, FUEL. — The Birmingham Cazelte 
says that it has not been necessary to impose any restric- 
tions upon the supply of electricity at Smethwick, as the power 
company supplying the district has been using oil fuel as an 
adjunct to coal for the past 12 months. ; 


Watford.—Loan SANCTIONED. — The Urban District 
Council has received sanction to a loan of £23,200 for electricity 
Pur poses. : k 


. Wallasey. —REPoRT ох BREAKDOWNS.— Consideration , 
of the report by a Special Committee on the frequent breakdowns . 
of plant some months ago, has been delayed, and it is now proposed 
to appoint a Sub-Committee of eight persons to render a further 
report. А section of the Council urges the formation of an 


entirely new Electricity Committee. 


West Bromwich.— Loan SaNcTionED.—The Town Council 
has received sanction to a loan of £29,040 for electricity purposes. | 


TRAMWAY AND RAILWAY NOTES. 


Blackpool. VEAR'S WORKINd.— The revenue accruing 
to the Corporation tramways during the year ended March 81st 
last was £279,661, as against £186,475 during the previous period. 
Working expenses amounted to £235,338, as against £147,770, 
leaving a groes profit of £44,323 (& 38,705). After payment of 
capital charges the net profit remaining was £144, as against a 
profit of £15,683 in 1919-20. Я 

REMEDIES FOR LossEs.—Hemedies suggested for the falling-off 
in profits on the tramways are the abolition of discount tickets, 50 
per cent. increase in contract tickets, increased fare on Layton route, 
and a revision of fares between Blackpool and Fleetwood, Contracts 
costing £3 will be raised to £4 108, - e 


Burnley,—TRaAck RENEWALS.—The tramway manager 
reports that 1,050 yards of single line have been re-laid, at an esti- 
mated cost of £6,300. 'To complete the re-laying to Queensgate 
there are 660 yards single (£3,960), making а total of £10,260, 
There are important reductions in the cost of material and wages, 
viz. 2d. per hour on wages, pitch бв. per ton less, and cement 
£1 38. per ton less. It has been decided that as more than half 
the sum produced by a id. rate has already been expended, the 
Tramways Committee be recommended to carry out only the 
re-laying of auch portions as may be found most dangerous, as the 
Finance Committee cannot recommend the Council to provide 
more money during the present financial year. 


Continental,.—SPAIN.—4À Reuler message, dated June 3rd, 
stated that the employés of the electric tramways were on strike, 


Exeter.—PosITIon or UNDERTAKING.—The question of 
the future of the tramways came before the City Council, on 
May 318t, when Alderman H. J. Munro moved that the Tramways 
Committee should review the wages of the ataff generally, and also 
the charges for electricity, with a view to reductions, and, 
failing ite obtaining reasonable concessions, should consider the 
expediency of closing the undertaking, and report thereon to the 
Council. He reported that a £4,000 deficiency on the tramways 
had been included in the estimates. In discussion reference was 
made to previous consideration of the question of selling the 
undertaking to a company : this had been negatived. Mr. Peroy 
Gayton, a Labour member, said last year the undertaking paid in 
rates and contributions to other departments £1,484, and the 
present estimate was £1,771. If they closed down they would 
still have to pay loan charges, which would exceed £4,000. Mr. 
J. 8. Steele Perkins proposed increased fares, to lay the cost of 
the undertaking on the users, The motion for an inquiry was 
carried. 


Halifax.— NEW Car.—The first railless trolley-car to 
be put into use at Halifax was given a trial run on June 3rd, 
in order to give the prospective drivers experience of the 
handling of the car. It was & more or less unofficial run 
over the Pellon and Wainstalls Road. The official run for 
inspection, prior to commencement of the service, has not yet been 
fixed. 


Japan.— RAILWAY ELECTRIFICATION.— The first part of 
the programme drawn up for the electrification of the Government 
railways, which is to be begun during this fiscal year, is said to 
embrace 203 miles of railways, and to cover the various routes in 
the neighbourhood of Tokio and Osaka. The work is to be com- 
pleted by 1926 or 1927, and the amount of power required will be 
70,000 kW, all of which will be obtained from power atations 
erected by the Government.  À station of 15,000 kW is now being 
built in the suburbs of Tokio, and a plan is on foot to harness 
the Shinano River to the extent of 65,000 kW.— Heute, Trade 
Service (Tokio). 

London.— W ESTMINSTER.—The inconvenience caused by 
the dead ends of tramways has become so pronounced that the 
City Council is considering & scheme for linking-up separate lineà 
by means of motor-'bus services, \ 


New Zealand.— DUNEDIN EXTENSITIONS.— According to 
the (адо Daily Times of Dunedin (N Z.), the Dunedin City Council 
is about to embark on considerable extensions to the present 
tramway system, and also intends to add to the present equipment. 
An estimated sum of £110,600 is to be expended on extending 
present lines, One of the extensions will take the form of a тай- 
less trolley bus capable of seating 70 persons. It will draw its 
motive power from the present type of overhead equipment, and is 
to maintain a service from an existing terminus. In addition to 
the proposed extra. lines, 12 new cars are to be acquired, at an 
estimated cost of £52.000, and also six trailers, at a cost af 
£10,200, Two other cars are to be built at the Council's works 
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and it is considered that these will absorb £8,000. Altogether, 
£135,000 is to be spent in this direction, including £47,000 on 
extensions to the car depót and in the purchase of tools, &с. The 
grand total cost of the Council's project is £246,000.— Heuter's 
Trade Service (Melbourne). 


Oldham,— APPLICATION ков Time Extension. — The 
Corporation and the Chadderton Urban District Council have given 
public notice that an application is to be made to the Minister of 
Transport for an order under Section 18 of the Tramways Act of 
1870 to extend the time for tbe completion of certain tramways 
authorised by the Oldham and Chadderton Tramways Order, 1919. 


Taunton.— UNDERTAKING SHUTS Down.—On May 28th 
the undertaking of the Taunton Electric Tramways Co. was forced 
to close down owing to the cutting-off of the power supply by the 
Town Council. This was the outwome of non-acceptance of 
higher charges for power put forward by the Council. The 
existing agreement provided power at a fraction over 1d. per kWh, 
with a maximum of £600 per annum. The Council wished to 
increase the charge per kWh by 100 per cent., and the maximum 
payment to £1,000. The company pointed out that losses were 
already being incurred by the tramways, and during their 20 years’ 
running, only one dividend had been paid—riz., 1 per cent. in 
1906, The Corporation recently declined to pay 37, 000 for the 
1 although the capital expenditure on it amounted to 

‚000, 


Torquay.—Fire at Перот. 16 is supposed that the 
blowing up of a petrol tank caused a fire at the tramway depót on 
June 3rd, causing damage estimated at £20,000. During the 
dinner-hour, when only a few men were on duty, flames quickly 
spread to all parts of the shed. Some of the tramcars and other 
vehicles at the depót were safely removed. Three tramway 
employés were injured by the fire. The damage is covered by 
insurance, and the manager hopes to replace the whole of the 
rolling stock within a month, with a view to dealing with the 
summer traffic of the resort. 


TELEGRAPH AND TELEPHONE NOTES. 


Australla,—SHoRTAGE oF TELEPHONES.—The annual 


report of the Postmaster-General emphasises the acute shortage of 
telephones and material which continues to be experienced. The 
report states :—‘ Telephones connected in the Commonwealth 
increased from 205,272 on June 30th, 1919, to 224,000 on June 
30th, 1920, a net increase of 18,728 during the year. This con- 
stitutes a record in the number of telephones added to the service 
in any one year since the inception of the Commonwealth, and the 
increase would have been probably 25,000 if the department had 
been in a position to meet the demand for telephone service. 
Approximately 11,000 applicants are now awaiting telephone 
service, Over £1,000,000 worth of material is on order, and 
tenders аге about to be invited for additional material to the value 
of approximately £500,000. When this material is obtained and 
installed, it will considerably relieve the congestion that exista." — 
Reuter's Trade Service (Melbourne). 

WIRELESS TELEGRAPHY.—In his annual report, submittel to 
Parliament recently, the Postmaster-General (Mr. Wise) states 
that the total number of messages handled for the year ended 
June 30th, 1920, was 131.898, producing a revenue of £17,457. 
With the transfer of the raiio service from the Navy to the Postal 
department immediate action was taken to extend its uses both for 
inland and trane-ocesn public requirements, The regulations were 
amended so as to permit of any person obtaining a licence to ereot 
and operate his own station in remote localities where land-line 
facilities were unobtainable. Where such private stations were 
erected to the department's satisfaction and the financial position 
was sound, the department undertook to transact business with the 
atations so аз to provide the owners with communication with the 
land-line system. In furtherance of this policy, stations were 
about to be erected at Powell's Creek and Camcoweal to act as 
collecting stations, and certain pastoralists had been informed that 
licences would be isaued to them for the erection and maintenance 
of their own private wireless stations to work in with the 
collecting etations, Apparatus had been ordered to vermit of trials 
being made in fast speed radio-telegraphy with a view to assisting 
over-loaded telegraph lines between selected localities. It was 
intended that Australia should be represented at the International 
Radio Convention, to be held this year, by an officer of the depart- 
ment.— /ndustrial Australian and Mining Standard, 


Continental Wireless Services.—Mr. Kellaway, the 
Postmaster-General, in reply to an inquiry in the House of 
Commons last week. said that in the event of an agreement being 
reached between the Government and the Marconi Co. in connec- 
tion with wireless services with the Continent, the agreement 
would be laid before Parliament. He was advised that as no 
charge would be thrown upon public funds, confirmation by a 
resolution of the House was not required; but if there was a 
general desire for discussion, he would consult the Leader of the 
House about the possibility of meeting it. 


Indla.— CABLE DELAYS.— During the last few weeks the 
delay on cablegrams exchanged with India and the Far East has 
caused serious interference with the business of the oommunity at 


large. An official of the Eastern Telegraph Oo. states that the 
delay has been due to the temporary interruption necessitated by 
large renewal work carried out on the company’s Red Ses cables 
This work is being undertaken so as to increase the carrying 
capacity of these cables, and when it is completed the service with 
India and the Far East will be vastly improved. It is hoped that 
this improvement will be effected in the course of a few weeks 
Unfortunately one of the Pacific cables belonging to another com- 
pany was interrupted while the Red Sea operations were being 
carried out. Thus the whole of the traffic between the United 
States and the Far East was thrown on the Eastern Co.'s system, 
and the delay was thereby inoreased.— Reuter's Trade Service. 


Magnetic Storm.—On June 4th, just three weeks 
after the recent magnetic disturbance, there was again some 
interference with the wireless telegraph system on the Continental 
" airways " owing to electrical disturbance of the atmosphere. The 
theory is that the sunspots to which the last storm was attributed 
are still in existence, having been carried round by the rotation of 
the sun so as to again influence the atmosphere of the earth, bat 
in a milder form than on the previous onnasion. 


The Telephone Service.—TELRGRAPH AND TELEPHONE 
WiRES CuT.—More outrages, attributed to Sinn Fein, took place on 
Thursday last week at Liverpool. Fifty main telephone wires were 
cut down on the Leeds and Liverpool Canal, near Ford, Seaforth. 
Poles were sawn through on two telephone routes connecting the 
north and south of England at Roby. Thirty wires were out on 
the telephone route to the North at Knowsley. and poles by the 
side of the railway were out down at Mossley Hill and Hunts Cros. 
Three hundred telephone circuits are affected, says Tha Times, 

Men said to have been found cutting telegraph wires at Gateacre, 
Liverpool, shortly before miduight on Tuesday, opened fire on the 
үл when challenged, and the police returned the fire, Early on 

ednesday morning it was reported that wires at Haya 
Middlesex, which connected with London, had been cut. An 
extensive wire-cutting raid seems to have been made in the 
neighbourhood of the Metropolis that night, probably by Sinn 
Feiners, and with the intention of isolating London by severing 
all telegraphic and telephonic communication. Many wires were 
cut and poles sawn through along the main arteries in Hertford 
Kent, Middlesex, and Surrey. Amorg those affected were s 
Continental line, and the main telegraph line to Ireland; signal 
wires on the G.W. Railway were also tampered with. Military 
patrols were at once posted. 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the vindi indicat 
the issue of the ELEOTRIOAL BRKVIEW in which " Oficial 
Notice” appeared.) 


OPEN. 


Australia, — MELBOURNE. — А 16086 10th. Victorian 
Railways. 250 core - type imped:no) bonds for power e 
nalling, with a capacity of 1,000 amperes per rail; also 60 
miles of solid insulated copper wire, No. 14 Brown & Sharpe 
gauge, and 50 miles of solid copper wire, 16 standard 
gauge. 

July 27th. Victorian Railways. Incandescent lampe for elec 
trio car lighting : 24,000 metal filament, 46 W, 116 V ; 4,000 carbon 
filament, 32 W, 140 V. -h. p. electric motor, controller and 
resistances, or, alternatively, 5-h.p. electric motor and equipment. 

August 15th. Electricity Commissionera, Steelwork for powet 
station buildings, roof covering, &.; water-tube boilers, воке, 
fans, &o.; platforms and ladders, steel chimneys, flues and damper, 
sooting and dust extraction equipment, ash handling plast 
(June 4th.) 

ri 17th. 8,000 sets of renewals for caustic soda primary 
се 

August 80th. Board of Works. Four electrical centrifugal 
pumps, each with a capacity of twelve million gallons daily. 

September 7th. Victorian Railways. Sixteen sete of air-brake 
equipment, 450 to 600 V., d. o., for single-deck tramcars.— te! 
Trade Service (Melbourne). 

TASMANIA.—P.M.G.s Department. Joly 11{Һ, Switchboard 
material (Schedule T. 317). (June 4th.) 


Belgium.—AxrwERP.—July 26th. Municipal authori: 
ties. Plant for the eleotric driving of the exhaust pumps at the 
Hattendyk dry docks, Particulars (3 france) from the Hotel de 
Ville, Antwerp. 


Brandon.—No date. Electric light installation for 
housing schemes for Brandon and Byshottles Urban Distrid 
Соза Particulars from Mr. J. A. Robson, architect, Langley 

oor, А 


Edinburgh.—June 22nd. Corporation. Electric lighting 


installations for houses under Gorgie housing scheme. Specifications 
from Burgh Engineer, 


France.—MABsEILLES.— June 15th. The Commissariat 
General de l'Expoeition Coloniale, 32, Rue Paradis, Marseilles. 
H. p. distribution system and a number of transformer posts at oe 
forthcoming Colonial Exhibition. 
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Kirk Sandall.— June 22nd. Installation of electric light 
at the temporary Council School. Specifications from West Riding 
Education Architect, County Hall, Wakefield. 


Leytomstone.—June 16th. West Ham Union. Three 
months’ supply of electrical fittings. Mr. T. Smith, Olerk, Board 
Room, Union Road, Leytonstone, E.11. 


Llandaff and Dinas Powis.—June 22nd. Rural Dis- 
trict Council. E.h.p. feeder, with switchgear sub-station equip- 
ment complete. (See this issue.) 


London, —IsLincton.—July 4th. Electricity Com- 
mittee. H. p. switchgear. flame carbons. (June 4th.) . 
L.0.0.— July lith. One 8,000-kW steam turbo-alternator and 
exciter, condensing plant, &c. ; seven 1,000-kW rotary converters, 
static transformers and accessories. (See this issue.) 


Manchester. — June 27th. Electricity Committee. 
Twelve months’ supply of static transformers. Mr. F. E. Hughes, 
secretary, Electricity Department, Town Hall. 


New Zealand. — WELLINGTON.— June 28th. Public 
Works Department. Ten s.p. oil-filled transformers for the con- 
version of three-phase energy at 50 cycles, the voltage ratio 
being 50,000/11,000, for Waikato power scheme. 

June 28th. Supply and delivery at Lyttelton of two 50-kVA, 
two 100-kVA, and two 200-kVA condensers in connection with the 
Lake Coleridge electric power supply (Section 116).* 

July 31st. Wairoa Electric Power Board. (u) Transformers, 
four 200-kVA, 11,000/1,900 single-phase units; (ö) Insulators, 
11,000 V and 3,000 V; (c) Air-break switches, 11,000 V and 
3,000 V; (4) Fuses, 11,000 V and 3,000 V; (e) Lightning arresters 
and choke coils, 11,000 V and 3,000 V; (/) Accessories as per 
schedule. Tenders to the office of Messrs. Hay & Vickerman, 
Wellington.* 

August 9th. Public Works Department. Suspension-type porce- 
lain insulators for the Waikato power scheme.* 


Nottingham. — June 16th. Electricity Committee. 
Twelve months' supply of general stores. (June 4th.) 


South Africa.—July 5th. Electrification of Capetown- 
Simonstown and Durban-Maritzburg railway lines. 

RHODESIA, — BULAWAYO. — August 3rd. Municipal Council. 
Electric light and power plant. (May 27th.) 

With reference to the * Official Notice " of the Bulawayo Munici- 
pality, published in our issue of May 27th, it should be noted that 
additional copies of the specifications, &o., can be obtained at 10s, 
per copy, not 20s., as printed in the advertisement. 

TRANSVAAL.—Rand Water Board. September 9th. Erection 
of a complete installation of mechanical or other filters capable 
of filtering 5} million gallons of water per 24 hours at the 
Vereeniging main pumping Station (Contract Мо, 232). Copies of 
the contract documenta may be obtained from the Chief Engineer, 
Rand Water Board, Johannesburg, upon a deposit of three guineas.* 


Sudan.— June 30th. Sudan Government. Pumping 
machinery, consisting of Diesel or semi-Diesel engines and direct- 
coupled centrifugal pumps, capable of lifting 1,200 litres of water 

т second against a static head varying between 2°5 and 8 metres. 

inery must be delivered at Khartoum North by February 28th, 
1922. Specifications, drawings, and conditions of tender may be 
seen at the office of the Sudan Agent, War Office, Cairo, Egypt. 
Tenders to Superintending Engineer, Department of Agriculture, 
Sudan Government, Atbara.— Reuter з Trade Service. 

Trimdon.—June llth. Electric light extension from 
Trimdon Grange to Trimdon Village, including the lighting of 
Trimdon Village with electricity. Specification, Mr. T. W. 
Wilkinson, Clerk to the Council, 24, South View, Trimdon Grange, 
8.0. Deposit, £2 2s. (returnable). 


Uruguay.—MoNTE VipEo.—August 18th. State Elec- 
tricity Works. Steel petroleum tank, Worthington duplex steam 
pump for oil, 250 metres steel tubing.* 

A copy of the specification, &c., oan be consulted at the Depart- 
ment of Аа Trade, 35, Old Queen Street, S. W. I. 


CLOSED. 

Australia, — The Victorian Electricity Commissioners 
have accepted the Metropolitan-Vickers's tender of £294,000 for the 
generating plant for the Morwell power-house. Out of this 
amount, £123,000 will be spent locally and the remainder in Great 
Britain.— Reuter s Trade Service (Melbourne). 


Barrow.— Health Committee. Accepted. 
Two '* Orwell ” electric tipping wagons, £8,147,--Pollen & Crisp. 


Belfast.—Tramways Committee. Recommended :— 

Reconstruction of the first section of tramway track, £200,644.—Consoli- 

dated Construction Co., Ltd, 

Belgiam.— Nine concerns submitted tenders recently to 
the Limbourg Provincial authorities at Hasselt for the establish- 
ment of an electricity distribution system in the Genck-Hasselt 
district, the lowest being 1,434,050 francs by the Socicté d'Elec- 
tricité de Genck. 


Blackburn.— Town Council :— 


Installation of e.h.p. switchgear at Jubilee generating station,—Met.- 
Vickers Electrieal Co., Ltd. ‚ | | 
Erection of two rotary converters and switchgear, — English El сігіс 


Lid. 


Brad ford.— Board of Guardians :— 


Erection of boiler-house, heating, lighting and general completion of huts 
at Bowling Institution, £190.—C, Bell. 


Liverpool,— Electric Power and Lighting Committee. 
Recommended :— 


One 1,500-kW rotary converter.—Metro.- Vickers Eleetrical Co., Ltd. 
Ash-handling plant.—Robert Dempsters & Sons, Ltd. 


London.—L.C.C. Highways Committee: 
Supply of track rails and fastenings (about 5,400 tons). 


Dorman, Long & Co., Ltd. (accepted) .. .. .. £85,556 
Anglo-American Imprevements Corporation ES ` 88,788 
Barrow Hematite Co., Ltd. .. ee "m sa а xs 98,507 
Walter Scott, Ltd. 2 vs ge da E - A 96,163 
P. & W. Mac Пар, Ltd. ee ee ee ee ee ee 96,572 
E. Riach .. ds is s: = - so P .. 102,218 
Bolckow, Vaughan & Co., Ltd. ex ar "E m .. 108,191 
Johnsons (Liverpool), Ltd. m 112,210 


Should the Committee require all or some of the new rails to be 
manufactured according to the new standard section Jately issued 
by the Engineering Standards Association, Messrs. Dorman, Long 
and Co.'s tender would be increased by £675, the coet of the new 
rolls required. 


ST. MARYLEBONE.—Electric Supply Committee :— 
Renewal of two commutators of the 1,000-k W armatures of the Parsons’ 
d.c. generators, £1,000.—C. A. Parsons & Co., Ltd. (recommended). 
Seven new diaphragms for опе of the 8,500-kW turbo-alternators, $1,095.— 
Ateliers de Construction Oerlikon Co, (recommended). 


STEPNEY.—Electricity Supply Committee :— 


Erection of Mile End sub-station, £12,478.—J. Jarvis & Sons, Ltd. (accepted). 

Bix feeder and six sub-feeder boxes, £806.—Universal Electrical Manufac- 
turing Со. (recommended). 

Steam flow meter, £130.—J. Downton & Co., Ltd. (recommended). 


Manchester.—Tramways Committee. Accepted :— 
H.d. copper trolley wire.— F. Smith & Co., Ltd. 


Education Committee. Aocepted :— 

Electric installation, Ardwick Central 8chool.—R. Seddon & Sons. 

Do., Cheetham Central School. - Hall Bros. 

Do., Ducie Avenue Central School.—Direct Electric Service Co. 
Electricity Committee. Accepted :— 

Cable.— Macintosh Cable Co., Ltd.; Western Electric Co., Ltd. 

Two 74-ton electrically-driven coal cranes.—J. M. Henderson & Co., Ltd. 

Ове 9 ton hand-power travelling crane and опе 10-ton do.—H. Wharton, 

t е r 


H.p. steam and water pipes.— Babcock & Wilcox, Ltd, 
H.p. valves.—J. Hopkinson & Co., Ltd. 
Three boiler feed pumps.—G. & J. Weir, Ltd, 


Newcastle-under-Lyme. — Electricity Committee. Ac- 
cepted :— 
Laying of a main along Friarswood Road, Cemetery Road, Hitherland, to 
Drayton Street, £970.—Callender’s Cable & Construotion Co., Ltd. - 


St. Helens.—Town Council :— 
Relaying junction section of tramway track.—G. Percy Prentham, Ltd. 
Bupply of materials for the above work.—British Insulated & Helsby Cables, 
vi ; Tho Eal Welding Co., Ltd. ; Hadfields, Ltd.; and Edgar Allen 
and Co., " 


Staffordshire, Wolverhampton and Dudley.— Joint Com- 

mittee for Tuberculosis :— 

Turbine, &oc., for water-power scheme at Prestwood House Sanatorium 
(including £164 for generator and switchboard of Rees Roturbo type), 
£4,324.—Warburton & Co. 

Electric wiring and fittings, £2,650.—Couzens & Akers, Ltd. 


Wrexham.— Town Council :— 


Distribution cables for the supply of houses at Acton Park, £1,800.— British 
Insulated & Helsby Cables, Ltd. 


о ———=—— 


FORTHCOMING EVENTS. 


Physical Society of London.—Friday, June 10th. At the Imperial College 
of Seience, South Kensington, S. W. At6ip.m. Lecture on The Stability 
of Atoms, by Sir E. Rutherford, F. R. B. 


London and Home Counties Electricity District Inq .— Tuesday, 
June l4th. At the Institution of Electrical Engineers, Savoy Place, 
Victoria Embankment. At 10.80 a.m. Inquiry by the Electricity 
Commissioners, 

Chemical Society.—Thursday, June 16th. At Burlington House, Piccadilly, 
W. At8p.m. Hugo Müller lecture, by Prof, B. Moore, F.R.8. 

Royal Institution of Great Britain. — Friday, June 17th. At Albemarle 
Street, W. At 9 p.m. Lecture on “Chemical Combination and the 
Structure of the Molecule," by Sir J, J. Thomson, F.R.8. 


NOTES. 


Humidification of Textile Factorles.—At a recent 
meeting of the Cotton Spinners’ Mutual Improvement Society, a 
paper on Ventilation and Humidification of Textile Factories,” 
was read by Mr. Н. М. Leask, A.M.Inst.C.E, а member of the firm 
of Cleworth, Wheal & Co., Ltd. The methods of dealing with 
various types of buildings and very full details of systems were 
given in the paper. 


Prof, Einstein’s Lectures.— O wing to tlie postponement 
of the sailing of the s.s. Celtic, on which he had booked his passage 
from America, Prof. Einstein was, explains Nature, unable to 
lecture at King's College, London, yesterday (June 9th), as arranged. 
It is hoped, however, that he will be able to lecture on Monday 
next (June 13th), at 5.15 p.m., and all tickets which were issued for 
Thursday will be available on Monday. 
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uilds of London Institute 


Finsbury Technical College owing to lack of funda, 


the City and Guilds (En 
number of students at this inetitution sh 
during the year, rising from 337 to 587, 

of the City and Guilds Institute (A.C. 


July, 1920, ag against 19 in the previo 
of the College obtained the degree of 


B. Sc. (Eng.) in the University 
of London. The report, dealing with the Department of Tech- 
nology, says that no examinations were held in Grade 1 of 


any two-rrade or three- grade subject 
telegraphy, telephony, and flour milling. 
candidates examined in technological 
9,525, as against 8,523 in 1919. 
permitted to enter for any grade of 
passing in a lower grade, The g 
account shows an adverse balanc 


special income and expenditure 
£1,441, 


Appointments Vacant, — Electrical foreman (3375 а 


Government Railway ; 
trict Council electricity 


month +) for the Federated Malay States 
shift engineer for the Holmfirth Urban Dis 
works, (See our advertisement pazes to-day.) 


* Hackney and Non-Union Installations.—At a meeting 


discussion took place upon 
installations, This arose 


of the Hackney Borouvh Council a long 
the quer tion of non-l'nionist electrical 
from the decision of the Courts in the case of Dore r. 
reported in our issues of April 22nd and 29th. 
Electricity Committee asked for definit 
action to be taken in the event of employ 
installations carried out by others than T 


action to enable the Council to carr 
The author of the resolution wag 
action,” or to give definite instructions. 
that the Committee and the engineer shou 
action in each case, The mover of the 
mission to make an addition confirmin 
tricity Committee in deciding to appeal 
in the Dore case. This was allowed, 
by 28 votes to 23. 


The British Associatlon.— Contrary to the usual 


the Advancement of Science has 
reases of Presidents of Sections 
8 in Edinburgh next September, 
that not more than two of the 
hall take place simultaneoualy, 
ble to miss an important address 


custom the British Association for 
arranged that several of the add 
shall be discussed by the meeting 
Another new arrangement ensures 
sectional addresses or discussions 8 
and thus visitors will not be 80 lia 
through attendance at another meeting held at the 

The Presidential Address, to be given by 
will deal with Aspects and Problems of Pos 
and Applied," The sectional presidential 
"Principles by which Wages are Determined,” 
Hichens ; Water Power,” by Prof, A. H. Gibs 
expcsition of the Einstein theory of relativity, by 


same time, 


Underlying Principles of Wireless Telephony,” 
Lodre. One of the subjects for discussion by aco 
is The Structure of Molecules,” 


Fatality.— On June 2nd an inquest was held проп 


oplar Corporation electricity 

It was stated that deceased 
ulators on a high - pressure 
ased fell from the top 
Resuscitation methods were employed 
hat death was due to 
ng evidence, said that 
see that switches and 
ng carried out on the 
ess inspected the board 
However, a switch 
engineer said the 
t was another case 
A verdict of Accidental 


Frederick Frost, an employc at the P 
works, wbo was killed while on duty. 
was removing tiie dust from some ina 
switchboard, when a flash was seen and dece 
of a ladder to the ground. 
without success, A medical witness said t 
electric shock. An oficial of the works givi 
it was the duty of himself and another to 
links were removed when cleaning was bei 
board. On the morning in question, witn 
and gained the impression that it was dead." 
adjacent to the board remained in. ‘The chief 
switch was on aspare panel. The Coroner said i 
of the entry of the " human element. 
Death was recorded. 


The Royal Air Force pageant.— The Roval Air Foree 


don Aerodrome, 
te Aviation Co., 
yal Tournament, 


Payeant is again being held this year at the Lon 
Hendon, by kind permission of the Grahame Whi 
on Saturday, July 2nd. As in the case of the Ro 
all the proceeds will be devoted to Service charities, 


The Metric System in Guatemala,—leuter’s Agency 


in London that the 
creed the official adoption of 


is informed by the Guatemalan Miniater 
National Legislative Assembly has de 
the metric system in the Republic. 


t is the question of the closing of the 
It is gratifying 
is to have at least another five years of 
having guaranteed an annual grant of 
nty Council having approved the alloca- 
the continuance of the College. The 
epart ments of premises belonging to 
gineering) College is recorded. The 
Owed а very large increase 
The Diploma of Associate 
G.L) was awarded to 100 
the close of the session in 
us year. Sixty-three students 


‚ except in the cases of 
The total number of 
subjects during 1920 was 
Ex-Service men were again 
examination without regard to 
eneral income and expenditure 
e of £4,598, The statement of 
shows an unspent balance of 


asked to define necessary 

It was decided, however. 
ld formulate a scheme of 
resolution then asked per- 
£ the action of the . Elec- 
against the decision given 
and the motion was carried 


Sir Edward Thorpe, 
t-War Science, Pure 
addresses include :— 
by Mr. W. L. 
on; a popular 

Prof. A. 8. 
Eddington ; and “Speech through the Ether—A Study of the 
by Sir Oliver 
njoint meeting 


Poisonous Dust.—According -to the medical cers 
pondent of The Times, at the Industrial Welfare Confer y g 
June 2nd, Prof. Collis mentioned а new piece of scientii: zt 
which showed that silica or rook dust is actually a chemical p 
for the human body. Workers in it, as is known, are mort у, 
than other people to consumption. What has not, & іџ ж 
known i8 that they are also more liable to kidney dim 
Certain dusty trades are notoriously unhealthy, but, apparect’. $ 
is only the rock or stone dust which produces the evil effects 


„Talking Pictures. Мапу attempts have been m 
to combine the actions of the kinematograph and the gramopix, 
but only a limited Success has, so far, been achieved. A ter 
promising arrangement was recently demonstrated at the Wa. 
minster Cathedral Hall by Captain Janion. This is the беш 
of a great deal of experimental work by the Webb Syndicste U 
the State of Delaware, U.S.A. 

he Speech-reproducing apparatus is so connected wi 
kinema projector that absolute synchronism is obtained, and th 
changing of “ records” ig automatically effected without a noe 
able break in continuity. The gramophone ig situated in t» 
operating box and Speech is transmitted to a loud-speaking tae 
phone in position near the screen. The result ів a very ifii 
effect auguring well for the future success of the apparatus, 


——— 
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INSTITUTION NOTES, 


— aa E 


Institution of Electrical Engineers. — The Council of th 
Institution has awarded the following premiums for рар 
read before or published by the Institution :— 71e Tutu. 
Premium, Mr. E. A. Watson, O. B. E.; Ayrton Premium, $i 
P. Dawson; Fahie Premium, Sir W. Noble; John орі 
Premium, Mr. G. A. Juhlin; Aelrin Premium, Prof. В, WIe 
Paris Premium, Mr. K. Baumann; Webber Premium, Mr. J. Pe 
Yorke; Zhe Duddell Premium, Mr. B. 8. Gossling ; Ern 
Premiums, Messra. S. Evershed, W. B. Woodhouse, R. 0. Карр 
А. E. McColl, G. E. Bairsto, D.Sc., M. B. Field, O.B.E, A. McKizstry, 
B. A., M. Sc.; and A Wireless Premium, Captain R. C. Trench. 


WIRELESS SECTION.—A paper on “Electric Oscillations alone 
Straight Lines and Solenoids,’ was read by Prof. J. S. Townsend 
F. R. S., at a meet ing held on June 8th. A number of experi nenti 
made by the author and Mr. J. H. Morrell to find the relation 
between the frequencies of the normal oscillations of systems кеге 
described. The oscillations of solenoids and parallel wires were 
discussed, and an estimate of the accuracy obtained in measure 
wave-lengths by wires was given. A simple method, depending о 
harmonic oscillation, was described whereby the lengths of short 
waves measured by means of parallel wires could be compared with 


those of long waves measured by means of standard inductanca 
and capacities, 


С. Т. Allan (Cardiff) ‚ Committee (Ne 


(Bristol). Any further 
not later than June 14}, 


Зоотн MIDLAND CENTRE, —STUDENTs' SECTION.—The report 
of the Committee for 1920-21 states that the membership һм 
risen from 91 to 210. Seven ordinary meetings have been һе at 
which interesting lectures and papers have been given, including 
an address by the President of the Institution on January ith. 


Institutlon of Engineers (India).—On May 3rd the Bengal 
Association of the Institution was formally established, under the 
Chairmanship of Mr. A. Cochran, C.B.E, M.L.C. The total 
membership of the Section is about a hundred The chairman 
becomes «c oticio a vice-president of the Institution. 


South Wales Institute of Engineers.—At its mecting, last week, 
the Institute resumed the discussion on a paper on powdered foel. 
by Mr. Robert James, Wh So., D.I.C. Mr. James analysed the 
plant dealing with 50 tons a day. and. after 
and depreciation, arrived at a total cost, 
including cost of drying, &c., of 78. 6d. per ton. He stated that 
a plant for firing a Stirling boiler of 10,000-Ib. per hour capacity. 


on the Holbeck system is at present 


in a 8clf-contained turbo- 
under a slight vacuum, so that t 
dust escaping into the atmosphe 


Hluminating Engineering Soclet 
for ithe past session states that M 


retiring president. New joint 
Committees on gas lamps and lighting appliances. on photometry 
and allied subjects, and on studio lichting have been appointed. 
Co-operation with other bodies hag been continued, and a session of 
the Internationa] 


Illuminating Commission is to be held in Paris 
from July 4th to 9th, 1921, 
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OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technival or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


As announced briefly in our last issue, MR. ALEX. MOIR is retiring 
from the position of superintending engineer of the London 
district of the Post Office, after nearly 47 years’ service. Mr. Moir 
started his official career in Aberdeen, his native town, and subse- 
quently served in Edinburgh, Bradford, Leeds, Newcastle, Dublin, 
and London. In 1903 he was attached to the staff of the 
Engineer-in-Chief as head of the Construction Section, in which 
capacity he was responsible for the methods to be adopted in the 
construction of overhead and underground plant, and for the 
laying down of the main trunk underground routes. Prior to 
1912 the engineering work in the London area was in charge of 
three, and, subsequently, of two superintending engineers, each of 
whom was also responsible for a provincial area. On the transfer 
of the National Telephone Co.'s business to the State, the present 
London engineering district was formed snd placed under Mr. 
Moir's control. Mr. Moir controls a staff of nearly 6,000, a large 
proportion of which is at present engaged in overtaking the 
arrears of construction due to the war. Great strides in this 
direction have already been made, and much more would have been 
done but for the difficulties in obtaining the necessary stores. 
During the war 50 per cent. of the staff joined the Forces; the re- 
mainder in addition to keeping the telegraph and telephone services 
running smoothly, and providing some thousands of special circuits 
for war purposes, built up the extensive syatem of communication 
in connection with the London Air Defences. For his services in 
this direction, Mr. Moir was made an Officer of the British 
Empire. Mr. Moir is chairman of the Committee of Post Office 
Superintending Engine2rs, and was a member of the War Office 
Committee responsible for the introduction of the scheme of 
Army Signalling which proved to be so successful in the late war. 

The L.C.C. Highways Committee recommends that Mr. б. W. 
STUBBINGS and Мв. S. Н. WIGNER be appointed technical assistants 
(Grade II) in the electrical branch of the Councils tramway 
department at a salary of £250, rising to £320 (based on pre-war 
conditions), subject to temporary additions making che total 
remuneration at present £512. 

On Friday last the Bradford Corporation Electricity Committee 
passed a resolution of congratulation to MR. T. Rouges, the city 
electrical engineer, on his election as a member of the Council 
of the Institution of Electrical Engineers. The Committee 
also passed resolutions of thanks to Mr. Roles, Mr. J. Wright 
(deputy engineer), and their staffs, and to Alderman Wilfred 
Turner, chairman of the committee, for their able preparation aad 
presentation of the Bradford and Conference scheme at the recent 
inquiry by the Commissioners at Leeds, into the rival schemes for 
the establishment of a Joirt Electricity Authority for the Aire and 
Calder District. | 

York Corporation Salaries Sub-Committee 'reports having met 
the staff at the electricity works, who have accepted, under 
protest, if they are to be permanent, and do not fluctuate with the 
rise aud fall in the cost of living, the following offers of increased 
salaries :—Mr. E. J. Nichols (chief assistant), from £120 to £490 ; 
Mr. G. Н. Holmes (station superintendent), from £330 to £ 390 ; 
Mr. T. Gowland (mains), from £300 to £330; Messrs. D. I. 
Edwards, Р. J. Woods, and С. Robinson (charge engineers). from 
£976 to £325; Mr. Wright (assistant engineer), £178 to £200; 
and Mr. Inglis, from £184 to £200. The Committee recommends 
that a proposal of the Electricity Committee to increase the salary 
of Mr. J. W. Hame, city electrical engineer and tramway manager, 
to £900 per annum (£600 as electrical engineer and £300 as tram- 
way manager), be deferred until the salaries of the whole of the 
chief officiala of the Corporation are dealt with. 

Мв. В. T. HENRY has been appointed, out of 20 applicants, to the 
position of construction engineer for the electric light. scheme at 
Mossel Bay, Cape Province. Mr. Henry was formerly chief engi- 
neer at Delagoa Bay, and assistant electrical engineer to the 
Johannesburg Municipality and the Victoria Falls Power Co. It 
is expected that the plant will be working in lesa than six months 
time. 

Darwen Town Council has agreed to increase the salary of Мв. 
d. A. NEWSHOLME, tramway manager, by £50 per year, with а 
further increment of £25 per annum for the next two years, 

The Financial Times says that Мв. DOUGLAS VICKERS, M.P., 
chairman of Vickers, Ltd., is recovering slowly. from a severe 
attack of gout and rheumatism, precipitated by worry and over- 
work, It is not expected that he will have recovered sufficient ly 
to leave Aix-les-Bains until the end of June. Zn 

Мв. Јонх BUNTING, who has been associated for over 20 years 
with Messrs. Bruce Peebles & Co., of Edinburgh, is severing his 
connection with that firm to join the Ateliers de Constructions 
Electriques de Charleroi, for whom he is opening & branch at 
56, Victoria Street, London, S.W. 1. 

Obitwary.—Mr. W. S. HETHERINGTON.—The death took place 
on May 30th, at the Cumberland Infirmary, of Mr. William 8. 
Hetherington, a member of the electrical staff of Hetherington 
Bros., Penrith, for whom ne had carried out important installa- 
tions at Lowther Castle and elsewhere. He was 27 years of age. 

Mr. J. PHILLIPS.—The death has taken place, at the age of 61 
years, of Mr. James Phillips, who had for the past 27 years been 
assistant chief electrician for the Tredegar Co., at Treorky (Glam.). 

Мв. S. WILSON.—The death is announced of Mr. Samuel Wilson, 
who had for many years been on the electrical staff at the 
Warrington Corporation Electricity Works. 


NEW COMPANIES REGISTERED. 


Sennybridge Electric Supply Co.. Ltd. (174,920).—Rc- 
Aistercd мау Шаһ. Capital, £1,000 in £25 shares. To carry on at Senny- 
bridge, Defvnock, Brecon, or elsewhere, the business of suppliers of clectricity, 
&c. Minimum cash subscription 30 shares. The first directors are: . J. 
Davies, Usk Pharmacy, Sennybridge; W. Н. P. Rees, Pantssgallog, Senny- 
bridge: Edward Davies, J.P., Pontaríran, Brecon; Evan Davies, Post Office, 
Sennybridge; W. Morgan Davies, The Stores, Sennybridge; E. Thomas, Usk 
and Railway Hotel, Sennybridge; D. Powel, The Castle, Sennybridge, 
Qualification £30. Solicitors: J. P. J. Powell, 12, Castle Street, Brecon. 


F. Darton & Co., Ltd. (174,909).— Private company. 
flistered May 27th. Capital, £1,000 in £l shares, To take over the business 
oí a manufacturing: optician and scientific. instrument maker carried on by 
F. A. Dartgn at 142, St. John Street, Clerkenwell, E. C., as * F. Darton and 
Co." The first directors are: F. . Darton, Clare Lodge, Snakes Lane, 
Woodford; O. Darton, Ivvhurst, Reigate. Registered. office: 142, St. John 
Street, Clerkenweil, E. C. I. 


W. A. Tasker & Sons (Bristol). Ltd. (174,901).—Private 
company. Registered Мау 26th. Capital, £2,000 in £l shares (1,900. prefer- 
ence). To adopt an agreement with E. A. Tasker and W. S. Tasker, trading 
as W. . Tasker & Sons," and to carry on the business of motor, electrical 
and general engineers, fitters in connection with kinematographs, film and 
picture theatres, &с. The first directors are: E. A. Tasker, 7. North Road, 
Bristol (permanent chairman, subject to holding 500 shares); W. 5. Tasker, 
G1, Ashley Road, Bristol, Qualification. KI. Remuneration of E. A. Tasker 
£150 per annum; of other directors. £100. each. per annum. Solicitors: Glyde, 
Kerslake & Scammell, Fosters Chambers, 17, Smali Street, Bristol. 


Bedesco, Ltd. (174,989).—Private company. Registered 
June Ist. Capital, £2,000 in £1 shares 65% preference), To carry on the 
business of clectrical engineers and contractors, suppliers of electricity, 
manufacturers of and dealers in electric and other lighting sets for bicycles, 
motor cycles, cars, aeroplanes, moter boats, steamships and vessels, manu- 
facturers of camera holders, stands, and all kinds of photographic accessories, 
Kc. The subscribers (each with one ordinary share) are: Brig.-Gen.. II. B. 
Shackleton, C.B, C. XI. G., 7, Park Place, St. James's, S. M'. I: M. C. 
Devereux, 4. Oxford Street, W., engincer. Ihe first directors are: Brig.-Gen, 
H. B. Shackleton, C. B.. C.M.G., W. C. Devereux, and R. R. Bishop. 
Qualification £90. Remuneration as fixed by the company. Secretary: W. C. 
Devereux. Registered office: 35, Bucklersbury, E.C. 4. ; 


Installations. Ltd. (174,998).—Private company. Regis- 
tered June dst. Capital. £1,000 in £1 sheres. To carry on the business 
of electricians, electrical and mechanical engineers and contractors, &c., and 
to take over all or part of the electrical, contracting, and wiring work of 
the Engineering Equipment. Co. (191%), Ltd. The subscribers (cach with 
one share) are: S. C. Box, 3. Bute Crescent, Cardiff, asbestos manufacturer; 
E. II. Woodhall, Coleridge House, Mount Street, Swansea, secretary; E. V. 
Johnson, Coleridge House. Mount Street, Swansea, engineer. "The said 
company may, while Kolding 500 shares, appoint not more than three directors 
subject. thereto, the subscribers are to appoint the first directors. Secretary : 
E. H. Woodhall. Solicitors: Collins & Woods, 1, Worcester Place, Swansea, 
Registered office: Coleridge House, Mount. Street, Swansea, 


Neale Magnet Construction Co., Ltd. (175,020).—Regis- 
tered June 2nd. Capital, £30,000 in 258,00 preferred ordinary shares of £1 
and 60.000 deferred ordinary shares of Gd. To acquire from J. Neale ап 
invention relating to improvements in the design and construction of electro- 
magnets, and to carry on the business of electrical and mechanical engineers, 
Kc. The first directors are: J. Neale. Vintella, Oxshott, Surrey, J. А. 
Manners-Smith, B.Sc., A. M. I. E. E., Coniston, Haslemere, Surrey. Minimum 
cash subscription £7. Remuneration £100 cach. per annum (chairman 4150). 
Registered. office : 7, Suffolk Street. Pall. Mall East, S.W. 1. 


New Welding Co., Ltd. (174,940).—Private company. 
Registered May 28th. Capital, £15,000 in 41 shares (5,000 preferred). To 
carry on the business of electrical and acetylene welders, mechanical, elec- 
trical, agricultural, construciional, and motor engineers. builders, engineering 
contractors, &c, The permanent directors are: X. H. Phillips. 9. Hosack 
Road. Bolham, S. W.: €. G. Arnold, 30, Stanhope Gardens, Highgate, N. E.: 
E. C. Simper, 51. Alwen Avenue, Chiswick, W. Qualification 4100. Re- 
muneration as fixed by the company. Secretary: C. G. Arnold. Registered 
Office: 26, Rosebery Avenue, E.C. | 

Cooke & Glover (Engineers), Ltd. (174,974).—Private 
company, Registered May Bist. Capital, £5,000 in £l shares. To carry on 
the business of electrical, horticultural, water, gas. mechanical and general 
engineers, contractors, plumbers, founders, &c. The permanent directors 
are: F. R. Glover, 98, St. Peters Street, Radford, Nottingham (managing 
director and chairman); F. A. Glover, 76. Sneinton Boulevard, Nottingham, 
Remuneration of F. R. Glover £208 and a bonus of £52 for every 10 per 
cent. or part of 10 per cent. dividend paid per annum; of F. A. Glover 
£246 per annum. Registered office: 98, St. Peters Strect, Radford, Notting- 
ham. 


Re- 
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OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


A. Lippold, Ltd.—Debenture dated May 23rd, 1921, to 
secure £200, charged on company's property, present and future, including 
uncalled capital. Holder: R. II. Jones, 88. Abbotsford Place, Glasgow. 


W. T. Glover & Co., Ltd. (50,121).— Capital, .£214.850 
in 100,000 preference and 114.850 ordinary shares of £1 each, all of which 
had been issued at April 4th, 1921. £117,000 being paid up in cash on 
67,000. preference and 50,000 ordinary, and £07,450 being credited as paid 
on the remainder. Mortgages and charges: Nil. 

Waste Heat & Gas Electrical Generating Stations, Ltd. 
(91.738).—Return dated April T4th, 1921. Capital, £330,000 in £l shares.. 
320.000 shares taken up. £320,000) paid. Mortgages and charges: Nil. 

F. L. Mitchell & Co., Ltd.—E. S. Thorne, of 68, Coleman 
Strect, E.C.2, as receiver or manager on May 23rd, under powers contained 
in debenture dated January 26th, 1921. : 


CITY NOTES. 


The net profit for the year ended March, 


Electric 1921, after providing £6,140 for debenture 
Construction interest, and £10,000 for depreciation, was 
Co., Ltd. £83,110, plus £29,751 brought forward, less 


balance of E.P.D. for year ended March, 
1919, and provision for the year ended March, 1920, £15,148, 
making £107,744. Interim dividends on the 7 per cent. pre- 
ference shares and 6 per cent. per annum on the ordinary 
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(less tax) required £11,197, and а final dividend on the 7 per 
cent. preference shares having been paid, a final dividend at 
the rate of 9 per cent. per aunum is to be declared on the 
ordinary shares, making 71 per cent. for the year, plus а 
bonus of 2j per cent. on the ordinary shares (all under de- 
duction of income tax), and £19,551 is put to general reserve 
fund, making it £120,000, leaving £53,495 to be carried forward 
subject to liability for E.P.D. The directors report that the 
turnover has been greater than in any previous period, and 
a corresponding increase is shown in the balance ot net profit. 
Recently, however, orders have been ditticult to obtam, in 
consequence of the unsettled industrial conditions which pre- 
vail. The death of Sir James Pender, Bart., is recorded, 
and it is not proposed to fill the vacancy at present. Annual 
meeting held yesterday in London. 

Australia.—A new company has been formed entitled the 
Parramatta Electric Supply Co., Ltd., to acquire the under- 
taking of the company which has been operating under the 
same name. The old company's revenue was 411.578 for 
1920, and the estimated revenue for 1921 is £16,000 when 
the proposed extensions have been completed. The net earn- 
ings are estimated at £3,595 for 1921 and £5,350 for 1922. 
An issue has been made of £30,000 m 8 per cent. £l pre- 
ference shares at par; 22,257 £l ordinary shares were issued 
fully paid to the shareholders of the old company. An agree- 
ment has been made with the Railway Commissioners for the 
supply of bulk electricity for ten years, which, it is said, 
should suttice for the company’s needs. 


At the annual general meeting on June 


Shanghai Ist, Sir Alfred Dent, K.C.M.G., said that 
Electric the company's profits were subject to heavy 
Construction liability to taxation, as they had to provide 
Co., Ltd. not only for excess profits duty at 60 per 


cent., but also for the new corporation 
profits tax. The appropriation to general reserve raised that 
account to £50,000, which, with the sanction of extraordinary 
general meetings, had been applied in paying up 8,000 new 
shares at £10 each, which bad been distributed as a bonus 
in the ratio of one new share for every four shares held. This 
had necessitated increasing the capital to 4400, 000. An un- 
satisfactory feature of local conditions was the heavy and 
increasing depreciation of the subsidiary coinage, due to 
indiscriminate and uncontrolled minting of copper coins. In 
spite of this handicap, the traflics and net receipts for the 
current year were the largest in their history for a correspond- 
ing period. This was due in part to the fact that they were 
constantly adding to their rolling stock in order to cope with 
the increasing volume of trafic, but the additions made did 
not by any means meet in full the demand of -the Shanghai 
public for additional traffic facilities. The management had 
for a considerable period been in negotiation with the Muni- 
cipal Council for increased powers with а view to the extension 
of the company's system with railless traction. 


The gross receipts for 1920 were: Tram- 
way undertaking, £16,642; electric. supply 
undertaking. £40,048; representing in- 
creases of approximately 10 per cent. and 
23 per cent. respectively over the figures 
for 1919. Both departments were affected 
by labour troubles during the latter part of the year. The 
combined undertakings show a net revenue of £22,266, as 
against £20,430 in 1919. The profit, including the profit on 
exchange, after charging general expenditure in. London and 
Delhi; and debenture interest, was 431.325, plus £1,362 
brought forward. There has been put to depreciation of plant 
and equipment £10,000; to renewals reserve account £7,500; to 
reserve for British and Indian taxation 44.000. A dividend 
of 8 per cent. per annum (less tax) on the preferred and 
participating shares requires £5,000, and one of Is. 64d., less 
tux, on the ordinary shares will absorb £2,205, leaving £952 
to be carried forward. The plant and equipment, including 
rolling stock, has been maintamed in good condition. The 
expenditure on maintenance, with the exception of special 
renewals (£2,530), has been charged to revenue. Additions 
to plant during the year were 47.703. Owing to the state 
of his health, Mr. J. G. Grittin tendered his resignation. of 
the general managership as at December last, but arrange- 
ments have been made under which his technical ability and 
knowledge of local conditions will be retained. Lieut.-Col. 
Cecil Barber took up {һе duties of general manager at Delhi 
on December ord. 


Delhi Electric 
Tramways and 
c 116 
Co., Ltd. 


Sir George A. Touche, Bart., presided 


The Anglo- over the annual meeting on Tuesday last. 
Argentine He said that they were able to. submit 
Tramways more cheering figures than those of 12 
Co., Ltd. months ago. The increased tariff of 12 


cents established | by Ordinance сате 
into force on April 10th, 1920. The increase was reflected in 
the traffic receipts, which rose from 43.127.784 in 1919 to 


44.014.765 last vear. an increase of 25.36 per cent. The gross 
receipts reached the record figure of 44.413.164. Owing to 


the war there were heavy accumulations of arrears of dividend, 
and during the year they had paid away 33 vears’ dividends 
on the 51 per cent. first preference shares and all arrears on 
those shares were now wiped out. The working expenses 
were also at a record figure, and totalled £3,193,093. The 
traffic expenses had amounted to £1,158,265, an increase of 
£332.90) over last vear—salaries and wages—chietly wages, 


accounted for £325,000 of that increase. Their policy had 
always been to pay wages in proportion to the measure of 
their prosperity, in order that they might have a responsible 
and contented body of men, and the advances of the past 
year were Justified by the cost of living. Traction cost 
£312,693, and electrical energy, which was based upon the 
price of fuel, showed, a decrease of £107,840. The average 
cost of fuel used by the supply company during 192) was 
1188. per ton delivered at the power stations. Since the end 
of the year а new contract had been entered into by the 
supply company for one year's supply of American coal at a 
price of a little under 60s. per ton c.i.f. Buenos Aires. They 
Hot the benefit of that cheaper coal only as from Мау of 
this year, by which time the stocks of dear coal were prac- 
tically exhausted. Maintenance cost £345,064— £69,152 in 
excess of the previous year. The working expenses had bad 
to bear а new charge of £87,461, being the company's con- 
tribution of 8 per cent. on salaries and wages to the oflicial 
pension fund in Buenos Aires. The net profit of the year, 
after making the transfer of £133,172 to renewals reserve, 
and meeting the ''City ’’ annuity, and interest on the three 
classes of debenture stocks, together with sinking funds for 
the whole of the debenture and share capital, was 454.874. 
The amount brought forward from 1919 was £175,509, making 
a total of £760,384. After clearing up all the arrears ot divi- 
dend on the first preference shares, and paying the current 
dividend, there remained an available balance of £153,384. Ав 
to whether the current dividend on the second preference 
shares was likely to be earned, he preferred to make no pro 
mise. The general prospect was not во good as it was some 
months ago, and he would be failing in frankness if he said 
that the payment of another six months' dividend on the 
second preference shares by September 30th next was beyond 
doubt. Proceeding to refer to the current contract with the 
supply company, which. was made in 1904 and rearranged in 
1909 for the life of the concession, he said they had made з 
modification of the terms of the contract for the supply of 
electrical energy which was expected to result in a saving to 
the company of from £20,000 to £30,000 per annum. The 
arrangement was a beneficial one to the company, and they 
were indebted to the Compagnie Générale, and especially to 
their colleague, Mr. D. Heineman. for bringing it about. 
The capital expenditure during the year had amounted to 
£567,333. The present were not times when large capital 
expenditure was desirable, but if they were to keep pace with 
the trathc requirements of the population they served, a 
certain expenditure was necessary. Dealing with labour 
troubles, the chairman suid that in Buenos Aires, as else- 
where, labour had not yet settled down after the unrest 
caused by the war. Some time ago it looked as if the unrest 
would culminate in a general strike, but the evil was avoided 
on that occasion through the good sense of the workers. 
Their men remained steadfast, and the services continued 
running normally, The Government were determined to safe- 
guard the right to work, and took energetic measures against 
the militant agitators who were seeking to place the unions 
above the law. Owing to the vigorous action of the autho- 
rities and the refusal of workmen to be intimidated, the 
veneral strike seemed broken and doomed to failure. It was 
their general manager's constant study to cultivate a feeling 
of good fellowship in all ranks, but there was 8 very detinite 
limit to what they could do. and it was possible to pay too 
much for peace. Concessions which would impoverish the 
company nust in the end impoverish the employés too. 
Where capital was destroyed labour was irretrievably ruined. 
as had happened in Russia. The Government were awake to 
the peril which threatened the industry and prosperity of 
the Argentine, and were taking steps to exclude revolutionary 
agents who would work havoc upon the community. He 
wished our Government would follow a similar course. The 
ills of the Argentine were temporary and would pass. Ite 
resources were almost illimitable, and though the fulfilment 
of their more sanguine expectations might be delayed. he 
thought it would show a lack of vision to take a pessimistic 
view of its future. 
Мг. W. Е. Hamilton, K. C., seconded the motion, and the 
report was adopted. | 
The report for 1990 states that the те 


Cork Electric venue was £111,880 and the expenses 


Tramways £94,966, leaving 416.914. plus 2.512 
and Lighting brought forward. Deducting income tas 
Co., Ltd. and debenture interest, the balance 18 


£19,903, 46.500 has been added to reserve 
for depreciation and renewals and £5,703 is carried to revenue 
new account. The increase in revenue (£21,019) is made up 
of £4,092 from the tramways, £16,090 from lighting an 
power, and £537 from other items. The expenses increase 
by £94.232 as follows: 46.920 in respect of the tramways. 
415.453 for generating. £536 for lighting and power mam: 
tenance: and £1,023 for general and administrative expenses 
The gross nrofit shows a reduction of £3,213 as compare 
with 1919, due to higher salaries and wages, coal. &c.. and to 
curfew and other restrictions, and the state of the country. 
The company claimed against the Cork Cornoration for i. 
of property in the Patrick Street fire, and £3.394 was awarded. 
A demand for an additional £1 per week and other concer 
sions by the tramway and certain other employés was ma 4 
in November last which the directors were unable to a 
as the tramways were being operated at a loss. A strike 


iw 


taking in 1923 under the terms of their licence. 
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followed in February and lasted for seven and a half weeks— 
involving a complete stoppage of the tramway service and 
greatly restricting the supply of current for lighting and 
power purposes—before the men returned to work. In view 
of the reduction in gross profit and the loss involved in the 
strike, the directors are unable to recommend payment of 
the preference share dividend for the year. ‘The lighting and 
power tariff has been revised, owing to the increased cost of 
generating, but as the present rates only applied for the last 
quarter of 1920 the accounts under review did not benefit 
materially from the last revision of rates. Application has 
ulso been made to the Ministry of Transport for powers to 
increase the tramway fares. The installation of additional 
plant for the power station referred to last year is being 
proceeded with, and it is expected that the new 2,000-k Wy 
Curtis turbine will be in operation for the ensuing winter load. 


The report for the year ended March 3lst, 
1921, states that the sale of the company's 
cable and properties to the Government 
has been completed, the purchase considera- 
tion of £570,000 being satisfied by the pay- 
ment of 470,086 in cash, and the handing over of £506,700 
5 per cent. National War Bonds, maturing for payment on 
April 1st, 1923, at £102 per cent. This carries out the arrange- 
ment sanctioned by the shareholders, namely, that payment 
was to be made by the Government two years after completion 
of the sale, and interest at 6} per cent. per annum was to be 
paid npon the purchase consideration till the date of payment. 
Provision is made in the accounts for all known linbiliites of 
the company, and the investments have been written down 
to their actual value, according to market quotations, at 
March 3lst last. A settlement of all claims under the com- 
pany's pension scheme has been effected for a smaller amount 
that was estimated. The directors are therefore satisfied they 
will be in a position to pay a dividend out of the company's 
income at the rate of 4 per cent. per annum until the war 
bonds are redeemed in 1923, when the shareholders may 
confidently look for a return of £6 per share. The total 
income of the year was 456.530, and after providing for ad- 
ministration expenses and the cost of repairing the cable a 


Direct United 
States Cable 
Co., Ltd. 


balance remained of £35,262, out of which a dividend of 4 per 


cent. has been paid, carrying forward £4,265. 
'The gross earnings for the year 1920, 


Oriental including dividends and interest from sub- 
Telephone sidiary companies, &c., were £103,182, plus 
and Electric £11,013 brought forward. .Deducting work- 
Co., Ltd. ing expenses £109,878, and interim divi- 


dends, debenture interest and redemption 
charges, £99,172, there remains £47,144. A final dividend 


of 3 per cent., less tax, is paid on the preference shares; а 


final dividend of 6 per cent., free of tax, on the ordinary 
shares makes 10 per cent., free of tax, for the year; а bonus 
of 9 per cent., free of tax, is to be paid on the ordinary 
shares; there is put to depreciation and general reserve 
£10,000, and to staff pension fund £2,000, leaving £10,492 to 
be carried forward. 'fhe revenue of the various branches of 
the company and the associated companies shows a substantial 
increase, which is largely due, in the case of the company's 
own branches, to the favourable rates of exchange ruling 
during the greater part of the period under review. At almost 
all centres, new subscribers are awaiting the telephone service, 
and their requirements are being met as spedily as circum- 
stances permit. After considerable delay on the part of the 
contractors, the new switchboard equipment at Singapore 
was brought into operation on June 6th, 1920. The death 
is recorded of the company's late manager in Mauritius, Mr. 
E. L. Lalonde. The following dividends have been declared 
by the Indian local companies, viz.: 16 per cent. by the 
Bombay Telephone Co., Ltd., as against 18 per cent. for 
1919, and 10 per cent. by the Bengal Telephone Co., Ltd., 
as against 8 per cent. for 1919. Owing to the fall in the 
rates of exchange the sterling equivalent is less than in the 
previous year. At December 3lst, 1920, this company had a 
total of 9,017 stations in operation, an increase of 897 during 
the vear. At the same date the Bombay Telephone Co., Ltd.. 
had 9.709 exchange and private lines in operation, being a 
net addition of 1.829; and the Bengal Telephone Co., Ltd.. 
6,438 stations. being a net addition of 275. In the case of 
Calcutta this inerease would have been considerably greater 
but for the serious delay by the contractors in completing 
the new exchange equipment, which was only brought into 
use on April rd, 1921 more than a year later than was 
originally anticipated. The Bengal Co. is at present in com- 
munication with the Government of India in order to ascer- 
tain, if possible, whether it intends to purchase that under— 
Similar 
negotiations have also been in progress during the year with 
regard to the future of the Bombay Telephone Co.. I.td.. as 
well as of this company's branches in India. It would now 
appear that the views of the Indian Government incline rather 
towards an extension of the existing licences than to the 
acquisition of the undertakings in 1923. The gross revenue 
of the China & Japan Telephone & Electric Co.. Ltd., 
shows a further increase, but the net result is considerably 
less favourable than that of the previous year—the high rates 
of exchange which continued to prevail having still further 
increased the heavy working expenses and charges in Hong 
Kong, where subscriptions are payable in sterling. That 


company has in consequence been unable to declare a divi- 
dend for the past year. At December 3lst, 1920, there were 
in Hong Kong and Kowloon 6,112 stations in operation, an 
increase of 519 during the year. ‘The liquidation of the Tele- 
phone Co. of Egypt, Ltd., has not yet been completed—the 
delay being due to difficulties experienced by the liquidator 
in settling the long outstanding question of income tax with 
the Inland Revenue authorities. 


The gross earnings for the year ended 
December, 1920, were £1,096,373, and the 
gross maintenance and other charges in 
Argentina and London were £855,606, leav- 
ing £240,767 profit. After deducting in- 
terest on debenture stock, preference dividend tor the year, and 
the interim dividend on the ordinary shares (472, 100) £168,667 
remains, plus £35,700 brought forward, making the available 
balance £204,367. A final dividend of 5 per cent. on the 
ordinary shares, makes the total distribution for the year 8 
per cent., free of income tax. 450,000 is put to reserve, 
£35,000 to exchange suspense account, and £38,367 1s to be 
carried forward. Ihe company's business continues to pro- 
gress satisfactorily, the applications for telephone service 
exceeding by many thousands the capacity of the present 
switchboard plant. А certain amount of new equipment has 
been shipped since the accounts were closed, which will 
assist in overtaking arrears, and much more will be dis- 
patched during the next few months, including the automatic 
plant for the City of Buenos Aires. To provide further capital 
the directors have decided to issue to the ordinary shareholders 
108,000 new ordinary shares of £5 each at par, in the pro- 
portion of one new share for every three ordinary shares held, 
and allotnrent lettera will be sent out after the meeting. 


United River 
Plate Telephone 
Co., Ltd. 


Stock Exchange Notices.—The Committee has specially 
allowed dealings in the following under Temporary Regula- 
tion 4 (3) :— 

Calcutta Electric Supply Corporation.—550,000 ordinary 
shares of £1 each, fully paid, Nos. 1 to 550,000; 605,000 5 per 
cent. cumulative preference shares of £1 each, fully paid, Nos. 
1,645,001 to 92,250,000. 

Stewarts & Lloyds.—100 deferred shares of £l each, fully 
paid, Nos. 2,629,931 to 2,630,030. 

The undermentioned have been ordered to be officially 
quoted: 

Calcutta Electric Supply Co. — 550.000 ordinary shares of 
£1 each, fully paid (Nos. 1 to 550,000); and 605,000 5 per 
cent. cumulative preference shares of £1 each, fully paid, 
(Nos. 1,645,001 to 2,250,000). 

Siemens Bros. & Co.—500,000 shares of £1 each, fully paid, 
(Nos. 1,000,001 to 1.500, 000). 

Stewarts & Lloyds.—100 deferred shares of £1 each, fully 
paid (Nos. 2,629,931 to 2,630,020). 


Pros pectuses.— Thie General Electric Co., Ltd.—The issue of 
£3,500,000 7 per cent. mortgage debenture stock at 924 is for 
providing funds for the completion of the programme as out- 
lined to the shareholders at the last annual general meeting, 
and for the repayment of advances from the company's bankers 
made in connection therewith. Figures given in the pros- 
pectus show that on the basis of the profits for the year ended 
March, 1920, the issue is covered more than 24 times by the 
assets. The accounts for the year ended March, 1921, have 
not yet been finally made up and audited, but the directors 
are satisfied that the profits exceeded those for the preceding 
year. The list of subscriptions was to close on or before 
Wednesday last. | 

The Tottenham District Light, Heat & Power Со.—А new 
issue of £91,650 74 per cent. registered redeemable mortgages 
is being made at par. The list will close on June 17th. 


Guildford Electricity Supply Co., Ltd.— The total revenue 
for 1920 was £22,537, as compared with £16,753 for 1919, an 
increase in revenue of 45, 755. There is a balance on the 
revenue account of £5,874, as compared with £2,105 (after 
crediting depreciation fund account with £2,000) on the re- 
venue account for 1919. After making due provision for de- 
benture interest, and interest on temporary loans, the net 
revenue account shows a balance of £4,053, and the directors 
recommend that this be carried forward to the credit of the 
net revenue account for the present year. The number of 
connections increased from 1,528 to 1,695. The total costs 
were £16,663, against 412.677 for 1919. The gross profits 
were £5,874, against £4,105 for 1919. The directors entered 
into an agreement on December 6th, 1920, with the Corpora- 
tion of Guildford for the sale of the undertaking to the Cor- 
poration. but the date of taking over by the Corporation has 
not yet been fixed. 


Western Telegraph Co., Ltd.—Third quarterly interim 
dividend of 5s. per share, free of income tax. for the year 
ending June 30th, 1991, being at the rate of 10 per cent. per 
annum. 


Coventry Chain Co., Ltd. — Interim dividend of 6 рег 
cent. per annum on the ordinary shares for the half-year ended 
February, 1921, 
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being offered at 45s. 9d., if not cheaper. There is still no word 
as to When the dividend on Radio preferred shares may te 


Companies struck off the Register.—The following com- 
panies have been struck off the Register, and are accordingly 
dissolved :— | 

Bourne End Electric Installation Co., Ltd. 

Cold. Light (Dussaud Processes), Ltd. 

Loxley & Co., I.td. 

Northern Power Syndicate, Ltd. 

Premier Electrie & Hardware Co., Ltd. 

Railway & Tramway Advertising Concessions, Ltd. 

Richardson's Turbine Co., I. td. 


British Electric Traction Co., I. td.— Dividend of 4 per 
cent. on the ordinary stock for the vear ended March, 1921. 


STOCKS AND SHARES. 


TUESDAY EVENING. 

Stock EXCHANGE business has fallen into quiet. lines. The 
appetite of the investor tor good stock has been a little satiated 
by the amount of security poured out during the past few 
weeks. Amongst these new issues, the remarkable feature is 
the surprising absence of rubbish. Nearly all the prospectuses 
that have appeared have offered the investor a chance of 
obtaining reasonable security at a fair price. The wild-cat 
order of promotions is resting, for it is obvious enough that 
there is little demand even for speculative issues, and rubbish 
is, of course, essentially speculative. So liberal 18 the present 
supply of good stock that, in some cases, the highest pre- 
mins attained by recent issues have not been held, and with 
every Week bringing out tempting invitations for the investor’s 
money, the stags have lately been doing well out of making 
applications for serip which they had neither money nor the 
Intention of taking up. However, the stagging business has 
been overdone, and, in one or two instances lately, these eager 
applicants have found themselves obliged to sell at a loss in- 
stead of getting out at the expected premium. 

Metropolitan Electric 71 per cent. debenture stock, after 
rising to 24 premium, reverted to З premium. Central Electric 
Notes, Which have been up to 5 premium, are now 3j pre- 
mium. City of London Seconds touched 21s. 9d. before they 
eased off to 21s. За. Mond Nickel debentures have been over 
5 premium, and are now about 44 premium. The avid rush 
for underwritmg in the General Electric debenture Issue has 
been followed by a subscription on the part of the public 
which, when the figures come out. may possibly show that 
underwriters will be called upon to take up a sinall proportion 
of their obligation. Nevertheless, the cry is “ Still they 
come, and substantial fresh offering of capital is known to be 
ready for issue directly there is a fair prospect of its being 
successfully underwritten. Whispers speak of the North 
Metropolitan. and the Pernambuco Tramways companies as 
possible applicants for more money in the near future. 

We hope it is not Inappropriate to offer congratulations, 
here, upon the baronetey bestowed upon Sir Pierce Laey in 
the recent list of Birthday Honours. The new baronet is 
closely connected with several of the more Important electrical 
undertakings, more especially in the provinces, Пе is a 
moving spirit in the B. S. T., Ltd. ‚which undertakes extensive 
business 1n. tlie matter of new issues, and which, for instance, 
Was lately responsible for the Metropolitan Electric Supply 
Company's 73 per cent. debenture stock that achieved so Swift 
a success in its appeal to the public. 

The prospect. of a settlement of the coal strike —one gets 
used to using the same phrase each week—had a stiffening 
effect in the Home Railway market, and Undergrounds have 
carried further their already substantial rise. Prices, more- 
over, are moving pretty quickly, and Underground. Electic 
£10 shares dropped to 22, to recover to 24. While the Income 
bonds are 3 higher. London. & Suburban A debenture has 
gamed an equal amount at (. North Metropolitan 5 per cent. 
debenture at 674 is 2 points up. 

The Direct United. States Cable Co. issues what may be 
regarded as its last report as a непу concern, because. the 
company now passes by easy stages into the possession of the 
Government, and, although the final winding up will take a 
year or so longer, the future fortunes of the concern will in- 
terest proprietors only m ап abstract manner. Dividends at 
the rate of 4 per cent, per annum will be declared until 1903, 
when shareholders; according to the board. may confidently 
look for a return of £6 per share, comparing. with the present 
price of 52. 

The Oriental Telephone Company did well last vear, and a 
final dividend of 6 per cent, on the ordinary. shares, making 
10 per cent. for the year, is now proposed, plus a bonus of 
2 per cent. free of tax, this being at the same rate as was paid 
а year аро. The United River Plate Telephone is going to 
рау 8 per cent. free of tax as before, and the directors have 
decided to issne 165,000 new ordinary shares of £5 each at par 
to the shareholders; one new share being given for every three 
ordinary held. As the present shares stand about 6, there is 
a small bonus involved. The cable group is as strong as aver. 
Anglo-Amercans hold their gains. Eastern Extensions are 5s. 
higher. Eastern ordinary rose 1, and ]ndo-Europeans are 
similarly better. Marconi's keep rather to the easier side, 


declared. 


Mexican Utilities are decidedly good. 
Fives have put on 94 points. 


are up 5. 


Mexico Tramways 
Mexican Light & Power Fives 
Meetings are convened for the end of this month 


to pass the necessary resolutions for enabling the arrears of 


And dolar 
securities are going up sharply on account of the drop in the 


interest, and other matters, to be dealt with. 


value of the pound sterling as compared with 


the dollar. 


Canadian General Electric shares have jumped to 1314, the pre. 


ferred to 1124. 


Electrical Development of Ontario bonds have 


strengthened to 1053, Rio Tramways Fives to 92}, Shawinigan 


Power Common to 1244. 


Holders of such stocks must bless 


this indirect and = freakish reflection of the payment of 
reparation-monew by the Germans. 

General Electrics are easier at 215. 3d., and the B preference 
at 17s. 3d., on the tssue of the new debenture stock. 
& Wilcox at 25/16 have recovered most of the lately-deducted 


dividend. 


Baheoek 


Electric Constructions are better at 17%. 6d. The 


only change in the list of electricity supply shares is 3 rise in 


County of London ordinary, lifting the price to Ss. Sd. 


Rubber shares are heavy on a reaction to eightpence per lh. 


in the price of the raw produce. 


Moreover, the last week's 


statistics have reverted to the excess of landings over deliveries. 
The armament market is quiet and uninteresting, despite the 
prevailing impression that the miners will hasten their effort: 
for a settlement before the Government's ten million pounds 


offer is withdraw n. 


SHARE LIST OF ELECTRICAL COMPANIES, 


Номе ÉrLzcrRiCcITY COMPANIES. 


Brompton Ordinary.. - T 
Charing Cross Ordinary . - 
do. do. do.  4$Pret... 
Chelsea ТТА ae 95 T 
City of London vs «is i 
do. do. 6 percent. Pref... 
County of London .. ; m 
do. do. 6 per cent. Pret... 
Kensington Ordinary x ve 
London Electric  .. x ar 
do. do. 6 per cent. Pref... 
Metropolitan .. - T . 
do. 44 percent. Pref,  .. 

Bt. James’ and Pall Mall .. e 
South London T€ oe 
Bouth Metropolitan Pret... .. 
Westminster Ordinary .. m 


Ашок: Tel. Pref. 


о. ef... sa ec 
Chile Telephone è - 
Cuba Sub. Ord. ^ is m 
Eastern Extension .. E ee 


Eastern Tel. Ord. .. * ee 
Globe Tel. and T. Ord. .. a 
do. do. Pref. .. - 
Great Northern Tel. 
Indo-European e 
Marconi vs КЕ 
Oriental Telephone Ord, 
United R. Plate Tel. 
West India and Panama 
Western Telegraph. 


ee ee 
ee oe 
ee ee 
ee э 
oe ee 
ce ee 


Central London Ord. Assented .. 
Metropolitan .. T 
District 


о, ee ee 
Underground Electric Ordinary. 
do. do. “a” 

do. do, Inoome .. 


Anglo-Arg. Trams, First Pref. .. 
do. do. Mmd 


Pref. es 

do. do. 6% Deb. m 
Brazil Tractions " m ns 
British Columbia Elec. Rly, Pfce. 


do. do. Preferred 
do. do Deferred 
do do. Deb. 


Mexico Trams 5 per cent. Bands. j 


do. 6 per cent. Bonds.. 
Mexican Light Common us 

do. Pref. va 

do. lst Bonds. 


Babcock & Wilcox .. 
British Aluminium Ord, 
British Insulated Ord, 
Callenders .. > 
64 Pref, .. 


Crompton Ord. 
Edison-Bwan .. s АГ 
do. do. B per cent. Deb. 
Electric Construction ex 
English Electric 
о 


do, Ord. aie i. 


ee ee 


Mat.-Vickers Pref, 
Biemens Ord, s © ee 


ee ee as 


Dividend е Şi 
— — опе 7, " 
1919. 1920, 1921. Rise or fall. p.o. 
12 12 6 — A0 0 0 
аа ш = 
и K S 311 
18 14 1 — u 16 0 
6 6 19). = 111 
8 8 8¹ +4 917 0 
6 6 Ek 118 
7 9 t$ — 10 18 1 
N 29 1 — 410 0 
6 6 — 10 14 9 
8 3 — 10 0 0 
43 4 a — 118 3 
19 13 — 10 0 0 
6 q » — 9 310 
7 7 15/9 — 8 1710 
10 10 bà — 916 1 
TELEGRAPHS AND TELEPHONES, 
1918 1919 
6 6 8) = 171 
88/6 13 17 — 811 6 
8 6 — 668 
1 7 7 — 968 
10 10 163 + } & 51 
8 10 1674 41 519 6 
8 10 168 — 6 0 4 
6 6 9 — 699 
29 — 93 96 — } 893 
18 10 85 +1 1210 
25 95 LM es 825 
10 12 - 6 13 0 
8 8 ү = 6 ш 8 
18 Nil ss i 
8 10 16 = 618 5 
Homes Rans, 
1919 1990 
4 4 4 == 8 15 10 
i H 9 — 617 8 
N N 19 = Nil 
Nil Nil 27 + à Nil 
Nil Nil 16 +64. ГЫТ 
4 3 LEN t8 3 10 
Ғовкок Trams, &o, 
Ni m^ 8 8 6 
+ 
Nil NA + ү 8160 
б 6 (4àxd +1 715 0 
Nil Nil 86 P Nil 
8 b 56 +1 8 18 6 
6 — *8 15 0 
NA 8 51 — 1111 6 
4 4 5 — 1 110 
Nil] Nil 51 4 9) Nil 
Nil Nil 2 — Nil 
Nil Nil 11 == Nil 
Nil Nil 1 4] Nil 
Ni Nil 1 +5 Nil 
MANUFACTURING COMPANIES. 
15 18 э — „ 68 
10 10 16/60 — 19 6 3 
124 15 1 — 913 0 
“th 0 10 = um 
1 pum 
10 10° 163 — 13 6 
1 10 11 — = 
Б 5 m 22 е 310 
10 10 17/6 +1/8 11 8 6 
= 8 12/- д 18 6 8 
à 8 14/6 = A A Н 
17/8 — 
10 100 14 -—9d. 9 81 
25 16 l5 — 10 8 8 
44 44 = 618 6 
10 = — 
= 8 Н - 8 16 10 
10 10 3 = «6 13 0 
0 390 203 — 06 7 0 


Telegraph Con,  ., 


*Dividends paid tree of Income Tax, 


TÀ. 
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THE UNITED ALKALI CO/S POWER STATION. | 


A New Mersey-side Station at Widnes: 


(Concluded from page 707.) 


It should be mentioned that the station is uncommonly obviate the necessity to use artificial light during the day- 
well lighted ; even in the boiler house, basements, and such- time. Another feature is its freedom from obstruction, 
like places Mere is sufficient natural lighting almost to ^ ample room having been allowed everywhere. 


4 


= ———— p : —— 


шө um 7 
12 Запяі [E LT 
ашын MM | 


A-A- O FON Ce 11 


SAN 


t [| 
1 ' ! 
„зк шыл ри adis 


——— C 
i ' ' 


9 AN ANAS 
— 


n 


` 
* 
` 
E 
`. 
eme o sue 
" 


Ра FER] 
Ore: = 


— 


A 4 
— — — — 


' 
' 
D 
i 
| 
! 
' 
j 


Е ck К 


NUT pa ШТАТ CONVERTERS 
о 


“PARALLELING 5 
PLAN 
Ға, 11.—SULLIVAN SUB-8TATION LAYOUT. 


Fig. 12.—B. T. H. 1,000-k W ROTARY CONVERTERS, Е o ag NM 


TTT. T... — n — НЕНЕН 


762 THE ELECTRICAL REVIEW. 


Returning now to the electrical equipment of the station, 
the high-pressure switchgear was supplied by the Metro- 
politan- Vickers Electrical Co., Ltd., and is of the cellular 
type with duplicate bus-bars for oontroling the main 
generators and feeders. The 1,000-A 
oil switches are of the remote-control elec- 
trically-operated solenoid type, and have 
a short-circuit rupturing capacity rated 
at 240,000 kVA. An interesting feature 
of the b. p. switch chamber is the colour 
scheme devised by Mr. C. P. Sparke. 
Diagrams are painted on the ends of 
the cubicles in colours, so as to repre- 
sent their interior details, and the cubicles 
themselves are painted in different colours, 
ко that anyone working on the gear may 
easily differentiate between them. 

The generators are fitted with overload 
relays and Merz-Price balanced protective 
gear, while the feeders are provided with 
split-conductor protection and overload 
relays. The control гост is situated in 
front of the h.p. switch chamber, facing 
and on the same floor level as the turbine 
room. It contains a very handsome black 
slate control board with panels of the desk 
type, as shown in fig. 14; nothing on 
this board operates at a pressure in excess 
of 100 V. Inthe cable basement is in- 
stalled an earth resistance which is capable 
of carrying the full load of one machine 
for 10 seconds. Two six-core, 0°25 eq. in. 
per phase, split-conductor, lead-covered 
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Еа. 13.—Two BRLILIisS- B. T. H. STEAM -ELzcr nic 
GENERATING BETS, 


cables are laid in parallel for a distance of 2 miles to the 
Sallivan Works sub- station. 

With the exception of the boiler feed-water pumps, all 
the auxiliary plant in the station is electrically operated at a 
pressure of 440 volte, for which purpose two 50-cycle three- 
phase switchboards, with the bus-bars between them, are 
provided, which are supplied by two 1,000-kVA and one 
250-k VA transformers housed in separate chambers. In 
addition, two 25-kVA three-phase transformers reduce 
the pressure from 440 to 100 volts for the station lighting, 
and two smal] motor-generators are installed for the purpore 
of charging а 180-Ah 100-V battery for operating the 
switchgear and for emergency lighting. The whole of the 
plant and switchboards for the auiiliary and lighting 
supplies are installed in and controlled from the basement. 

As before mentioned, the generated energy is transmitted 
by underground cables to the Sullivan Sub-station —where 
it is converted to d.c. and used for electrochemical 
purposes; fig. 11 shows the lay-out of the sub-station. The 
three-phase 50-cycle supply is stepped down by means of a 
bank of Ferranti transformers, each of which has an output 
of 1,125 kVA, from 6,000 to 170 volts, at which pressure it 
is fed to five sets of self-syuchronising B. T. H. rotary con- 
verters, fig. 12. each of which is rated at 1,000 kW at 
230 volts, but by means of induction regulation tbe d.c. 

are may be varied from 190 up to 240 volts. Two 
seta of voltmeter paralleling equipment are provided, and 
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the a.c. switchboards are mounted on a gallery above the 
e. h. p. switchgear chamber. The b. p. board, which controls 
the incoming feeders and the supply to the transformers, is 
of the remote-control type, fig. 15, the switches being 
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Fig. 14.—GENERATING STATION CONTROL BOARD. 


operated by means of solenoids. The J. p. board, wbich is 
supplied from two 850-kVA auxiliary transformers is 
of the ordinary type, with duplicate busg-bara to facilitate 
cleaniog and repairs, and it controls the power and lighting 


supplies throughout the plant. 


Each rotary converter has its own starting panel mounted 
between the trensformers and the slip ring end of the 
machine, and also а d.c. panel placed against- the орржи 
wall. The latter panels are of a particularly heavy co 
struction in view of the large currents to be dealt with. 

The sub-station also contains two 500-kW 230-той 
Ballies-B.T.H. steam-electric generating seta, fig. 13, running 
at 300 r.p.m., and at a steam pressure of 200 lb. per aq. in. 


hh 


Fic. 15.—SUB-8TATION H.P, SWITCHBOARD. 


superheated 100? F., the steam supply being furnished br 
four 16,000-lb. boilers. . Both sete are provided ua 
separate d.c. control panels, and run in parallel with 
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rotary converters, the exhaust steam being utilised for 
chemical processes. 
As in the case of the main generating station Ше 


, auxiliary power nsed in the sub-station is at a pressure of 


^ 


440 volte, which is stepped down from 6,000 volts by two 
Metropolitan-Vickers three-phase transformers, and a 
60-kVA transformer is also provided for reducing the 
pret sure for lighting from 410 to 110 volts. A G-kW 
B.T.H. motor-generator charges the 110-volt D.P. battery 
which furnishes the energy to operate the switchgear, &c. 

In conclusion, it may be mentioned that Mesere. Drake 
and Gorbam, Ltd., were the main contractors for the plant 
and machinery, while the building work was catried ont by 
Messrs. Wilson Lovatt & Sons, the reinforced concrete by 
the Indented Bar Co., and the “piling was undertaken by 
Messrs. Stewarta. 

Mersrs, C. P. Sparks & Partners acted as consultii g 
engineers ; M«jor 1. R. Wilton was the consultant for the 
river work, nad tbe whole was cirried out under the supir- 
vision of Mr. Holbrook Gaskell, M. I. E. E., then chief 
engineer to the United Alkali Co., Ltd., to: whom and to 
Mr. E. M. Hollingsworth, M. I. E. E., electrical engineer to 
the company, eur thanks ше due for their assistance in the 
preparation of this article. 


ELECTRO-SALVAGE. 


ONE of the most expensive iterns connected with the upkeep 
of machinery of ару kind is the replacement or repair of 
worn parts. Many expedients for making good the ravages 
of time and friction are resorted to; some of these are attended 
by success, but most of them are, after all, merely make- 
shifts for putting ofl the evil day of replacement. Plain metal 
bearings may, of course, be replaced at a fairly small cost, 
but worn shafts present a different sort of problem. They 
may be turned down to a smaller size—but this is altering 
a main feature of the design cf the machine. It is possible 
to shrink a collar on to the shaft to make it up to size, but 


lic. 1.—Repairn or Sconzp CYLINDERS. 


FIG. 2.— A BUILT-UP CRANKSHAFT. 


this method is attended by possibilities of slipping or shearing. 
orn or scored cylinders may be rebored and fitted with 

new pistons, but this, in addition to weakening an engine, 

entails rather large expenditure. Ий | 
With these and similar facts in mind, it 1s worth while to 


* study the possibilities of electro-deposition as a means of 


buildng up worn parts of machines. In this connection 


we recently paid a visit to the works of the Fletcher Electro- 
Salvage Co., Ltd., to see some of the work that may be 
executed by the deposition of nickel upon machine parts and 
tools. 'lhe process itself is simple—it is the way in. which 
it is employed which makes it successful. ‘Lhe general 
method ot procedure is as follows: The subject to be treated 
1з first cleunsed in an alkaline bath in which all grease and 
dirt are removed. ‘Lhe whole of the article is then dipped 
in а mixture of paraffin wax and resin which gives it а 
thick coating all over. Ihe parts which it is desired to build 
up are then exposed by having the wax stripped off and 
the piece is Immersed ior a few seconds in an acid bath 
prepared according to a secret formula of the firm's. In this 
vat all oxides are removed, and the bared surface is prepared 
for deposition. Then the article is suspended in the depositing 
vat, which is filled with a sclution of nickel in ammonium 
sulphate, and the coating is upplied at ап average rate ol 
0005 in. per hour. 

We may now say something of the various classes of work 
treated in this way. One of the first things we were shown 
was a pair of twin cylinders badly scored by a projecting 
gudgeon pin. ‘There had been successfully dealt with and 
brought to a smooth finish (fig. 1). ‘The saving of expenditure 
represented here was an eloquent tribute to the value of the 
process. Some wire wheel hubs—rather costly pieces of work 
—were then inspected. In these the male thread at the 
extremity and the female thread of the cap were badly worn, 
so much so that only two or three threads were in engage- 
ment. These threads were built up again to their original 
size at a mere fraction of the cost of replacement—the only 
alternative. Some shafts which had been ground to 
about .007 in. under the correct size were seen. These had 
been couted and finished off at a very economical price. The 
two slide rest screws of a large lathe in use at the works 
had been built up by the process in a very satisfactory manner, 
and numerous other samples of the work were inspected. 

Ап interesting point which inay be emphasised, is that 
armature shafts have been brought up to their original size 
by this means without removal of the windings. In fact, it 
would seem that there is no branch of engineering in which 
the process may not be successfully and economically em- 
ployed. Any doubts as to the durability, strength, and tena- 
city of the deposited nickel are fully dealt with in a report 
of tests carried out at the National Physical Laboratory. For 
the purpose of the tests a nickel coating approximately 5/64 
in. in thickness was applied to a piece of steel lin. in 
diameter. A thread of 40 to the inch was then cut in the 
nickel. A hardened steel holder was screwed over the thread 
and the other end of the coated steel was screwed { in. 
Whitworth and inserted in another holder. The assembly was 
then subjected to a gradually increasing tension, and no 
signs of breaking down were apparent under a load of ten 
tons. The nickel coating was then cut away to within 
.215 in. of the end, and the same test was again applied. 
Under these conditions the coating was pulled off by a tensile 
load of 11.95 tons, and then part of the steel upon which it 
was deposited also.broke away. This represents a breaking 
load of 17.6 tons per sq. in. of adhesion surface. At the same 
time Brinell hardness tests were carried out on a nickel coat- 
ing .04 in. thick deposited upon samples of steel measuring 
2 in. by 2 in. by 4 in. Three ball impressions were made, 
using a ball of 5 mm. diameter and a load of 750 kg. The 
diameters of the impressions were obtained in two directions 
at right angles by a measuring microscope, and the hardness 
numbers calculated by dividing the load in kg. by the spherical 
area of the impressions in sq. mm. In three tests these 
numbers were 377. 366, and 349 respectively. The hardness 
number of the steel on which the nickel was deposited was 
298, and the corresponding number for a mild steel of 32 tons 
per sq. in. ultimate stress is approximately 150. 

It is evident from these tests that the nickel deposit becomes 
to all ordinary intents and purposes an actual part of the 
metal to which it is applied. The process is necessarily а con- 
tinuous one, and when the plant is shut down at night 
current is supplied to the vats by a battery of accumulators. 
The thickness of the deposit can be regulated within verv 
fine limits as the outcome of ‹а long period of careful experi- 
ment. 

Fig. 2 shows a crankshaft in which the worn parts have 
been brought up to size by this process. 


The “ Exide ” Battery Service System,— The increasing 
use of electric vehicles, as well as the popularity of accumulator 
batteries for automobile starting and lighting, hes made it impera- 
tive that special arrangements should be made in all parta of the 
country to provide for the renair and replacement Of batteries. A 
booklet. recently issued by the CHLORIDE ELECTRICAL STORAGE 
Co.. LTD., shows how advanced these arrangements are. In practi- 
cally every town of importance Exide battery service stations 
now exist, and the booklet gives a list of these. These stations are 
not merely collecting centres, forwarding batteries to the company 
for repairs; all repairs are executed in them, and fully-charged 
replacement acoumulators are always available. The list also gives 
the names and addresses of colonial and foreign sgents, 
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NEW ELECTRICAL. DEVICES, 


FITTINGS AND PLANT. 


Readers are invited to submit particulars of new er improved devices and apparatus, which will be published 
if considered of sufficient interest, 


An Ediswan Feeder Pillar. 


Fig. 1 illustrates а 1,000-ampere feeder pillar which has 
recently been manufactured by Tug Epison Swan ELECTRIC 
Co., Ltp., at the Ponders End works for a large power con- 
sumer. 

The supply is on the 3-wire system. the power being taken 
from the outers, and there i8 a circuit for a small amount of 
lighting between the outers and the neutral bus bars and 
links seen below the fuses. The fuses on the left are rated 


Fic. 1.—A 1,000-A FEEDER PILLAR. 


at 1,000 amperes, and the other two pairs at 500 amperes each. 
The illustration shows the front of tbe pillar, but there are 
doors at the back opening in а similar manner. 

The Edison Swan Electric Co., Ltd., is also supplying the 
5, .5, .1 sq. in. lead-covered and armoured cable and the 
junction boxes which will connect the pillar to the consumer's 
switchboard. 5 


The Willys Lighting and Power Plant. 


Starting five years ago, the Willys light and power plant 
has become established in the American market, and is now 
being offered in this country on a co-operative sales plan by 
Messrs. WILLS OVERLAND CROSSLED, LTD., of Heaton Chapel, 
Stockport. 

The first impression one gets of the plant, which we recently 
had an opportunity of inspecting, is its compactness and 
extreme snophety. L pon. examination. at is found to be a 
most. complete outfit; and is absolutely -elt-contained. 'The 
engine is an air-cooled, -H... Мид sleeve valve one, and 
cooling is very. efficient, 3% hours constant. running finds it 
absolutely cool. There is no Water to freeze, heat, or require 
a large tank. A Venturi draught tube is used to cause the tly- 
wheel to create a partial vacuum within the tube and around 
the evlinder, so that fresh air rushes in and reaches all parts 
of the cylinder and also. the generator. ‘Lhe Knight sleeves 
do away with all noisy valves, valve springs, tappets, and 
Intricate small parts. This engine is very quiet, free from 
vibration, and it dees not require frequent adjustment. Car- 
bon. so detrimental to other engines, is chinned to improve 
the Knight engine by bunding up the sleeves and sealing 
the compression more tightiy. The engine speed is 1.350 
r. P. III.: it is hich enough to муе a steady liit when driving 
direct from the generator, and yet assure Jong lite, quietness, 
and economy. There is no carburetter, that device being 
replaced by а simple vaive. [he fuel tank as in the base and 
holds two gallons, or sufficient to operate the engine for nearly 
ези hours. ‘The oil is also contained in part of the base. 
The engine will burn ether petrol, benzol, or paraffin. 

The engine 18 direct coupled to an Auto ate 11 kW genera- 
tor, the armature of which js keved to the crankshatt, as 
is the flywheel; they revolve as one ресе. Ihe generator is 


shunt wound, has four poles and two positive and two neg. 
tive brushes. Its capacity is 1,250 watts—that is, 33} amperes 
at 374 volts. The fifth ignition brush also collects 5ł-voit 
energy for ignition purposes. Every generator and armatum 
is tested to 1,000 volts, and the generator is cooled by forced 


alr. 

The battery is big enough to absorb the full charge ne 
of the generator. It can be fully charged from dead in fv 
hours, and the plates are claimed to provide from 40 to 3 
per cent. greater capacity than any other lighting plant d 
similar size. The Ah capacity is 225, and the battery cop. 
sists of 16 cells of the sealed-glass type big enough to гш 
a 4-h.p. motor without the aid of the generator. 

The control system is very simple and ingenious; it elimi- 
nates the usual switchboard with its fuses, terminals, and 
complicated wiring; it makes the plant self cranking and 
self stopping; it is entirely enclosed in a metal housing, m. 
cludes a master switch, an overload circuit breaker, battery 
gauge, charge and discharge indication, and is built in pan 
of the plant and subject to no vibration. 

The engine develops full 3 h.p., and the generator alone 
will supply electricity for 63 lights without using the battery 
the starting and stopping operations are extremely simpl. 
and can be inastered by the uninitiated in a few minutes. 


A New Electric Fire Bar. 

A new type of fire bar made by Aurouaric & ЕСЕК 
Furnaces, LTD., 251-283, Gray's Inn Road, W. C. I. сопы 
of a hollow heating element about one inch in diameter. 
having an open front with irregular criss-cross pieces (e 
fig. 2). | 

A very closely wound helix of special Wire placed inside the 


Fic. 2.—Tu& * Furnace " Fire Bar. 


element provides the heating unit, and when placed in сиси 
the whole mass glows at a consumption of 500 watts—whrt 
is similar to the power consumption of all standard elect 
fire bars. | | 

The small irregular criss-cross pieces forming the front d 
the element effectively break up the straight lines obviate, 
the severity and monotony of the usual plain white fire bar 
The large area of solid red heat as it appears in ux pr- 
duces a pleasing impression of warmth. | 

It is stated that these fire bars have been designed as t 
result of experience obtained in the construction of electr 
furnaces, consequently the temperature of the heating ^ 
in these bars is very high. a result obtained without in / 
way impairing the life of the winding. They are known » 
"Furnace". bars. 


“ Philips ” Night-lamps. 


From. time to time we have referred to the progress di tb 
neon lamp, and we are now able to report its introductun“ 
the market in this country by the SON ELECTRICAL Co., Ln 
of 12, Golden Lane, Е.С. It takes the form of a 4-р. 080 


licht, but is ideally adapted for use in any position wher 4 


very small amount of light is sufficient. as in corridors. cli. 
boards, &c. This lamp possesses no filament; it * m ele. 
similar to the Moore light or the mercury vapour lamp. 10 ths! 
the light proceeds from an electrical discharge in a £8 1 
tween electrodes, the latter consisting in this case of 12 
helices and the gas being neon. The light emitted 15 p 
beautiful orange colour, and as it proceeds from the БЕ. 
intrinsic brilliancy is very low—hence а soft, rich. effect | 
produced. The life of the lamp, we are informed. is we 
thousand hours; apart from accidental fracture of the bulb. 1 
only source of deterioration is the gradual blackening of и 
bulb. ‘Thus a lamp used for eight hours а day requires тепе 
once a vear. The consumption is only 5 watts. ds dc 
made for 110 V and upwards a.c., and 150 V upwar ү с 
For nurseries and hospitals it ів ап ideal nightlight. ae | 
hotels, theatres, &c., it is suitable for a variety of situs * 
such as lighting exits and fire alarms. Another useful apf 


cation is to pilot lighting on switchboards, &. 


To 
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JOINT ELECTRICITY AUTHORITIES. 


The West Riding Inquiry. 


THE CONFERENCE CASE. 
(Continued from page 731.) 


On the resumption on Monday, Alderman Wilfred Turner, 
chairman of the Bradford Electricity Committee, Chairman 
of the Conference scheme, and director of textile factories 
using electric power very extensively, was the first witness for 
the Conference scheme, and, in answer to Mr. T. В. D. 
Wright, explained how Bradlord came to be a leading factor 
in this scheme. Prior to the issue of the Commissioners’ 
notice as to the establishment of the Aire and Calder district 
Bradtord had realised that, owing to physical lunitations, the 
Bradford generating works were approaching the time when 
extension to meet the growing demand would be impossible, 
and an agreement was come to with the Yorkshire Electric 
Power Co. and the Electrical Distribution of Yorkshire, Ltd., 
as to the construction of a generating station on the Bradford 
Corporation’s estate at Esholt, and a Joint scheme of supply. 
Upon the advent of the Act of 1919 and the notice of the Aire 
and Calder district, Bradford took its place in the general Con- 
ference scheme, and the local proposal was suspended. 

Questioned as to the principle of representation on the Joint 
Authority, Mr. Turner said Bradford was fully in agreement 
with the principle of public control, and expressed the view 
that the vesting of authority in public control was one of the 
most essential parts of the scheme. 

Asked as to his views with regard to an authority comprising 
partly public representatives and partly company representa- 
tives, witness thought ditficulties would arise in such a hybrid 
authority and handicap working. lt was very desirable that 
the authority should consist solely of the one type of repre- 
sentatives. 

In cross-examination by Mr. WooLL, witness agreed that, 
apart from urban district authorities, only nine out of sixteen 
borough authorities in the area had passed definite resolutions 
in favour of the Conference scheme. Не did not agree that 
the essential financial aspects of the scheme were ultra vires, 
though he adinitted there was а good deal that was ultra vires 
in both the Conference and Leeds schemes. 
the Conference scheme hung chiefly on the element of com- 
pulsion in the acquisition of existing undertakings, and dis- 
puted Mr. Woolls suggestion that the scheme involved a 
change of the system of control representation. 

Sir Harry Hawarp: Is it quite clear, Mr. Wooll, that the 
Conference scheme involves compulsion?— Mr. WooLL: I am 
certain it does from the point of view of legal construction, 
as the clauses stand. 

Mr. Minter: 1 hope I made it quite clear in my opening 
statement that although the form of some of these clauses as 
they stand describe vesting, the Conference's intention is to 
obtain the agreement of the company, and there was no 
suggestion of compulsion. 

In further answer to Mr. WooLL, who questioned whether 
the. scheme satisfied the requirements of Section 6 of the 
Act of 1919 in giving representation to all authorised under- 
takings in the district, witness held that the proposed repre- 
septation, after agreement with the company, essentially met 
that requirement. The Conference preterred representation 
based on population rather than on output, because that was 
lesy likely to fluctuate greatly, and because it was felt to be 
more fair all round. He did not deny that the scheme proposed 
three times the representatives for three boroughs of that 
for Leeds, though the electrical output of those boroughs was 
only one-sixth of that of Leeds. With regard to any possible 
deficiency, the scheme depended upon a basis of electrical 
consumption, because obviously it would not be fair to come 
down on districts other than those which had the commodity 
at the lowest cost. Mr. Turner admitted that the only fatal 
objection to the Conference was the possibility of failing to 
reach ultimate agreement for the acquisition of the Yorkshire 
Power Co.'s undertaking. The Conference had not applied 
itself to the.question whether the scheme would be carried 
on with or without Leeds. | 

Sir JOHN SNELL pointed out that if the Commissioners ac- 
cepted the Conference scheme they would have to be satisfied 
as to agreement between the parties concerned or would have 
to insert some such words themselves. 

Mr. J. A. GREENE (for the West Riding District Councils' 
Association, including councils which were not in the Con- 
ference) said the Conference scheme seemed to involve the 
question of rating imposed on districts not on the Joint Board. 
This was an important matter in case of any deficiency. 

On the question whether the Conference would be content 
with & majority of representation. Mr. Turner said that a 
special meeting of representatives of the Conference had been 
held since this question was raised on Saturday, and had 
decided that under no circumstances could any departure be 
made from the attitude of representation in respect of anv 
company possessing rights in perpetuity. but that, under cer- 
tain conditions. rather than sacrifice the scheme. the Con- 
ference would be prepared to consider the desirabilitv—if so 
directed by the Commissioners—of temporary representation 
of a company with authority in any area where the distribu- 
tion had beeg handed over to the company for & fixed period 


He denied that 


of years. If Leeds declined to come in he believed the Con- 
ference would be prepared to carry on without it. It did not 
regard the inclusion of Leeds as so essential as the acquisition 
of the Power Co.’s undertaking. It could not accept the Leeds 
plan of a Joint Authority owning and controlling only new 
stations. 

Mr. Woo. intimated that these aspects of the scheme must 
be radically modified before Leeds could come to any possi- 
bility of agreement. 

Examined by Me. HUNTER Gray (for the Yorkshire Electric 
Power Co.), Mr. Turner admitted that without the part of 
the scheme described as ultra vires the scheme as a whole 
would be useless. If the Joint Authority were not formed 
he took it that Bradford would be committed to its Esholt 
station scheme of 1915, jointly with the Power Co. 

Mr. J. A. GREENE questioned the witness closely as to the 
clauses in the scheme dealing with the pledging of rates of 
local authorities to meet any deficiency which might arise. 
Mr. Turner held that districts in which supply would be costly 
to the Joint Authority, such as Holmfirth, could not expect that 
areas Which had been able to generate their own energy 
cheaply should be mulcted in a share of that increased cost. 
Deficiency arising out of comparative inefficiency of the Joint 
Authority was not contemplated, because the co-ordination 
would of necessity effect economies. In answer to a question 
as to whether it was proposed that whenever any consumer 
took a supply from the Joint Authority the local authority 
of that area thereupon came under the rating obligation, the 
witness said the idea was that there should be safeguards 
against. deficiency in proportion to the consumption of that 
urea, and that the rating authority would have powers to 
recover the proportion of deficiency from the actual parties 
who were consumers. Subsequently Mr. Turner admitted 
that he could not point to anything in the Act which justified 
the Conference in presuming that rating powers could be 
gained, but said the Conference had not confined itself entirely 
to the Act, and had tried to produce а workable and business- 
like scheme for providing a cheap and abundant supply. He 
hardly thought the scheme would be proceeded with, without 
the compulsory rating powers. | 

Asked by Mr. TYLER (for the railway companies) what repre- 
sentation was provided on the board for such large consumers 
and bodies of such technical expertness as railway companies, 
Mr. Turner said they would have the representation of all 
their ratepayers and consumers—through the public representa- 
tives. Though direct railway representatives might be advis- 
able on the linking-up scheme, he saw no reason why they 
should have a special place on the Joint Authority under his 
scheme. 

In answer to questions by Mr. WoopuHouse.as to distribution 
—especially affectihg the Electrical Distribution of Yorkshire, 
Ltd.—Mr. Turner said no plans had been made for acquiring 
that company, and no competition in distribution was con- 
templated by the scheme on the part of the Joint Electricity 
Authority. He agreed that. to some extent, the position of 
the Distribution Co. had been overlooked. 

Mr. WoopHoUsE pointed out. also, that although the Con- 
ference agreed that there should not be two distributors in 
one area, the scheme proposed to take over the Power Co.— 
which included some distribution services—and also allow the 
Distribution Co. to continue its services. Witness replied that 
where the Joint Authority took over the Power Co.'s under- 
taking апу distribution service involved would be taken over 
also. He expressed some surprise on learning that the Power 
Co. and the Distribution Co. were supplying different classes 
of consumers side by side in the same areas. If that meant 
that two sets of mains had to be installed, it would seem to 
be undesirable expense. 

Mr. Tuomas Когеѕ, electrical engineer to the Bradford Cor- 
poration, past-president and member of the Council of the 
Incorporated Municipal Electrical Association, gave technical 
evidence on behalf of the Conference scheme, and outlined 
the history of the activities of the Technical Advisory Com- 
mittee to the Conference. He said one of the reasons which 
prompted the framing of the Conference scheme was the 
existing system of supply, chiefly in the Power Co.’s service, 
from a considerable distance, whereas there were generating 
stations of local authorities much nearer. By unified control 
that kind of waste could be avoided, as well as such needless 
duplication of cables, as occurred between Halifax and Sowerby 
Bridge, and possibly in other areas, owing to the supply by 
different: authorities. As to the authority in control. from 
the engineering point of view it did not much matter whether 
the authority were a public body or a company, so long as 
there were one central control; but as managers of electrical 
undertakings the Technical Committee came to the conclusion 
that. in view of the holdings of the prospective authority, and 
the opportunities for greater co-ordination, it was advisable 
that the authority should be one of elected public representa- 
tives. The advent of the Act of 1919 was considered by the 
engineers to make it impossible to work a Joint Authority 
successfully whiist the Yorkshire Power Co. continued in being. 
As to the idea of the companv being part of the authority, 
it was felt that to get money cheanlv it was necessarv to have 
the rates behind the scheme, and that it would not be fair 
to put the public rates as a backing to a private company. 
The company's plant used as a nucleus would effect un 
economy. whereas if the company remained as a separate 
connern it might well obtain unfair priority over any. other 
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undertakers. All the generating authorities except Leeds had 
agreed to vest their undertakings in the Joint Authority under 
the scheme, at a figure of 52.4 per cent. of their total capital 
expenditure. He was very sure the authorities Would not be 
prepared to sell their plant to the Power Co. on those terms. 
ihey would want the capital value. of to-day. In going 
through the technical details,, Mr. Roles said 33,000 Volts 
pressure. was decided upon, because that was the limit at 
Which the cable makers would give a full guarantee, and 
because, on the average lengths of eight to twelve miles 
between centres, this was regarded as more economical than 
higher pressure. In view of the importance of the mam trans- 
Uilsslon, it Was proposed that all except some little amount 
ot cross-country secondary service should be underground. 
On the question of sites, Esholt was inferior to l'errybridge 
or Wakeneld. because extra expense would be invelved in 
cooling provision, though it had advantages in the matter of 
coal supply. Ihe conclusion of the Engineers’ Committee was 
that Waketield and Esholt stations should be proceeded with 
forthwith. Ihe Leeds site was felt by the engineers to be 
quite insufficient from the point of view either of space or of 
Water cooung facilities. The Bradford sewage works at Esholt 
could utilise for the next 75 years all the ash likely to be 
produced by the generating station. In view of the urgent 
electrical needs of the West Riding the Engineers’ Committee 
suggested that the Ministry of ‘lransport should commence 
construction immediately, but that the mutter should be taken 
over immediately the Joint Authority was formed. 

The Inquiry was then adjourned. 

On Tuesday morning Mr. Thomas Roles was further ques- 
tioned by Mr. WooLL as to the basis of representation on the 
proposed Joint Authority, and held to the view that at tlie 
authority were to be an owning and operating authority the 
representation should be limited, as an ideal, to duly elected 
public representatives of the bodies supporting. the scheme. 
Financially, at the same time, he did not deny the fairness, 
in а larger body which would form practically a consumers’ 
council, and be a non-operating body, of some forin of repre- 
sentation of large consumers, such as distributive companies. 
Mr. Holes did not accept a suggestion by counsel that the 
Conference scheme was purely an orgy of optimism. Не did 
not agree that the estimate of output of the Conference scheme, 
which was roughly 250 million units sent out for 1926—mean- 
ing an Increase of 150 per cent. in six years from the output 
of 1920—was excessive, and thought the much lower estimate 
of the Leeds scheme must be due to the Power Co.'s output 
being under-estimated. He held strongly by the Conference 
estimates, even though for 1930-3] the Conference figure was 
856. 800,0 % units. as against cnly 615,860,000 units on the 
Leeds estimate. He agreed that as to sales 90 per cent. was 
а fair average as against units sent out, ot 85 per cent. of 
units generated. 

Mr. Woot contended that, in similar manner, putting the 
most optimistic light on the Conference figures, the compara- 
tive working costs were as follows: Coal consumption, Con- 
ference estimate, 200d. per unit sent out, Leeds 1920 cost, 
00d. ; Bradtord, .529d.; water, oil, stores, &.., Conference 
estimate, .007; Leeds, .019; Bradford, .018; wages, Conference, 
041; Leeds, .080; Bradford, 054; repairs, maintenance. &c., 
Conference, .027; Leeds, .057 ; Bradford, . 154 rates, taxes, &c., 
Conference, .010: Leeds, .015; Bradford, 029; management, 
Conference, 021; Leeds, . C41; Bradford, .051. Mr. Roles said 
he would accept those figures. 

Sumimarising the position, Mr. Woor, asked if Mr. Roles 
really expected to run the capital station at half the cost of 
192%) at the two nearest existing. stations?— Witness: If we 
don't there is not much hope for the future of electricity 
supply. There is entirely different. plant. and better con- 
ditions. 

The CHAIRMAN: Is not the position that the load factor 
of your station is 75 per cent., whereas counsel is comparing 
that with existing stations which have a load factor of sore- 
thing under 30 per cent., and therefore the two sets of figures 
ure hardly comparable. 

Mr. WooLL: What do уса regard, as an engineer, as the 
possibilities of your scheme unless you secure the acquisition 
of the Power Co. by consent?--Witness : Our scheine goes. 

What are the prospects if Leeds refuses to come in?—On 
the technical side the scheme would not be affected materially. 
The financial results would be better with the Leeds load 
included, 

The CHAIR AN: Does failure to secure acquisition. of the 
Power Со. by consent mean total condemnation. rather than 
modification No. sir; the scheme would have to be recast, 
but as far as the Committee of Engineers is concerned they 
will never be satisfied unless there is some co-ordination 
scheme as regards the bodies which are in agreement, whatever 
happens as regards Leeds and the Power Co. 

Asked whether. failing the Conference scheme. he would 
consider the Leeds scheme more desirable than the existing 
system of independent suppliers, witness said he would prefer 
independent arrangement between the Power Со. and the 
localities. 

In answer to Mr. Hunter Gray (for the Power Co.). Mr. 
Roles said that from the engineering point of view of nroduc- 
tion of a cheap and effective supplw. he did not doubt that 
the Yorkshire Power Co., if in entire control of the whole 
district. could do the work as effectively as could а joint 
body of local authorities, but such entire control by a com- 
pany was not a practical suggestion. Bulk supply by the 


company to the towns was quite practical, but was not the 
scheine of economy desired. 

In reply to the CHAIRMAN as to the wide variation in the 
capital charges and working costs estimated in Iespect of the 
new capital stations, Mr. stoles said. the Conference tures 
had been arrived at atter close inquiry into large Аше кар 
practice, and bearing Jn mand the higuer Wages 1n. Aetea 
and his own addition ol ZU. per cent., he beneved the Cop- 
ference figures were a very probable estimate. 

Mr. PERCY GREAVES, consuiung mining engineer, Fellow of 
the Institution. of Mining: Engineers, managing director ul 
four colliery Companies and former chairman ob the Wahketeid 
Electricity Cominittee, gave evidence to the eflect that tbe 
шахиаш of subsidence of land at the Waketeld site due 
to coal mining operations had been reached. and the site Was 
quite safe from any disturbance. 

Ald. WI R. 1UnNER, recalled to give evidence as to the 
prospects of demand for electric drive in the West Riding 
wool industry, said that of the 22 million spindles less than 
10 per cent. were at present. under electric power. Ile be- 
leved the figure for coms was shehtly higher, but not more 
than 10 per cent., and for wool combing decidedly lower. 
There was, therefore, a wide field. of development for electric 
power. 

Mr. F. Осрех WHITELEY, city treasurer of Bradford, and a 
member of many important bodies connected with account- 
ancy, gave evidence as the financial adviser to the Conference 
scheme. He said he had estimated that the capital could be 
raised on the security offered at 64 per cent. for the mune 
raised during the first five years, and 6 per cent. for the mones 
raised during the second five years. Ш the first money were 
raised on short-date loans, as was very popular in the North, 
there would be an advantage, because there would not be 
the continuance of payment in the second period on the 
initial 64 per cent. loan. He did not accept the view, as ex 
pressed by Mr. Collins, of Birmingham, that the composite 
authority as suggested by the scheme would be at a die 
advantage in borrowing Inonev as against a single local 
authority or a company. He did not think the absence of 
Jeeds would make any qnaterial difference in view of the 
substantial nature of the other authorities concerned, and the 
absence of the smaller authorities represented by the West 
Riding District Councils! Association would have no effect 
whatever. If the Joint Authority wished to raise money 
solely on stock and revenue it would certainly cost 1 per сеш. 
more than if the rates were behind the borrowing. He did 
not contemplate a deficiency, and even the statement that 
the rates were behind the scheme meant that any call to 
meet a deficiency Would be upon the several local electricity 
accounts rather than upon the general rates. Whilst. bein; 
prepared to raise the whole of the purchase money for. the 
taking over of the Yorkshire Power Co., the scheme provided 
for the probability that a proportion of the company’s Share. 
holders would take scrip of the new undertaking, as had 
happened in the case of the purchase of gas companies ш 
Bradford froin time to time. 

On Wednesday, May 25th, Mr. F. ON WHITELEY, finan- 
cial adviser to the Conference scheme, was cross-queetioned 
closely by Mr. Wooll (for the Leeds scheme) and by members 
of the Cominission on details of his financial tables. He sad 
it was not the intention of the Conference. scheme that the 
Government should lend money, except that the Ministry of 
Transport should be asked to finance the initial operation of 
the scheme owing to the electrical urgency, and the Дош 
Authority would take over the work and responsibility witha 
twelve months. Ile admitted. in answer to Mr. Н. Booth, 
that this clause might be ultra vires. The estimates had been 
based on the assumption that the Joint Authority would be 
constituted by April, 1922. They anticipated the issue of three 
millions sterling within six months of the legal birth ot the 
Joint Authority. Asked if he could explain. the great differ. 
ence between the Conference estimate of working capital and 
the Leeds. estimate, the witness pave detailed figures of hr 
calculations, and drew attention to the fact that the Confer- 
ence estimate was based on a month's or six Weeks’ payments 
Whereas the Leeds estimate Was based on a full three months. 
He believed that, in the early stages, at any rate, six weeks 
basis of credit was anite safe. The accounts were usually 
monthly. He agreed that by reducing the estimate to 3 
similar. period's credit the Leeds estimate would be lower, in- 
stead of higher, than the Conference figures. Asked as to the 
figure of the estimated cost of purchase of the Yorkshire Elec 
tric Power Co.. Mr Whiteley said he had no grounds for be- 
lieving the figure would find favour with the company, but it 
was а figure which, if he were advising the company, he woul 
advise it to accept. He did not agree that the present was 3 
bad time to buy out an electrical company, though he recog 
mised the appreciation of buildings and plant in recent Years 

Further evidence in support. of the financial proposals of the 
Conference scheme was given by Mr. G. D. Rowe, a member 
of the London Stock Exchange and of the Special Finance 
Committee appointed by the Treasury to Regulate the Issue 0 
Stocks by Local Authorities. who expressed confidence 38 to 
the raising of the money under the Conference scheme, an 
felt that the Joint Authority would enjoy an advantage of from 
] per cent. to 1} per cent. over апу private company in borrow: 
ing. Indeed, apart from the effect of external factors such 3% 
great strikes; the Bank of England rate, &c.. he thought the 
monev could be raised more cheaply than was allowed for 10 
the scheme. The mere absence of Leeds from the scheme woul 
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not affect the loan detrimentally, unless Leeds took up an 
actively hostile attitude. In reply to cross-examination by 
Mr. Wooll, the witness said if Leeds undertook a propaganda 
campaign against the scheme. it might affect the matter to 
some extent both as regarded investors and underwriters, but 
the discriminating underwriters would have to be shown that 
the absence of Leeds was a serious technical weakness in the 
scheme. He thought it could easily be explained that Leeds 
had justification for its isolation as a large self-contained 
centre. A great undertaking like that proposed would intro 
duce a more tree market for the realisation of money invested 
in the electrical undertaking than was the case with shares 
in a private company to-day. In reply to Sir Harry Haward, 
the witness said he believed that the absence of a certain 
number of the smaller local authorities from the scheme would 
have а negligible effect on the raising of the money if the 
scheme were led by the big boroughs like Bradford; he agreed 
that if the electric power company or big industrial under- 
takings like railways were represented on the Joint Authority, 
they would be a source of strength. ; 

Mr. W. M. SELVEY gave expert evidence on behalf of the 
Conference as to the provisions for water cooling at the pro- 
posed capital stations. It was proposed at Esholt to construct 
а pond of 22,500,000 gallons capacity, by the use of which, and 
also the sewage effluent of the Bradford sewage works there, 
the cooling plant would be quite independent of the river Aire. 
The utmost pond capacity he could calculate upon in con- 
nection with the Leeds site at South Accommodation Road 
was 4,370,000 gallons, which would be insutticient to meet the 
cooling demands. Flowing water of the river Aire at the 
Leeds site, including canal lockage and some sewage. and sub- 
ject to dry weather variation, would bring the supply there to 
33,000,000 gallons, so far as he had been able to gather, though 
33,000,000 gallons had formerly been given by Mr. Hefford as 
the more: normal supply. At the Wakefield site, where the 
water supply was ample for any requirements of this plant, 
there were 22.3 million gallons if calculated as a pool, even if 
there were no flow—but there was always a flow—and an addi- 
tional 3.9 million gallons of flow, as calculated at the minimum 
after à six months' drought. | 

At this stage Mr. MILLER concluded the case for the Con- 
ference scheme by handing in the 1918 agreement between 
Bradford Corporation and the Power Company, in respect of 
Esholt prior to the advent of the Electricity (Supply) Act, 
1919. He also put in a letter to the Town Clerk of Bradford 
from the Town Clerk of Sheffield, reporting that the Joint con- 
ference of the Sheffield and Rotherham Corporations had 
passed а resolution that they did not favour the Power Com- 
pany's inclusion in the proposed authority for the North- 
East Midlands authority, but would consider the question of 
taking over the company's undertaking. 


(To be continued.) 


THE (LONDON) ENGINEERS’ CLUB. 


On Thursday last week a large and enthusiastic meeting of sup- 
porters of the proposal to form an Engineers’ Club in London 
was held at the Hotel Cecil. In the unavoidable absence of 
Mr. E. Manville, M.P., Mr. C. Н. Wordingham, C.B.E., was 
invited to take the chair, and in doing so said he had always 
strongly felt that there should be an = Engineers’ Club in 
London, on the lines of the Manchester Engineers’ Club. 

The Hon. Secretary, Mr. Edmund IL. Hill, after referring 
to the death of two valued supporters, Lord Moulton and Mr. 
E. L. Orde, read a report on the work that had been done 
towards the formation of the Club by the Executive Com- 
mittee, showing that about 1.600 applications had been re- 
ceived, and that hopes were entertained of obtaining most 
suitable premises Which were about to be vacated by the Road 
Club, thus enabling a start to be imade early in July. He then 
moved that the Engineers’ Club be constituted forthwith. The 
resolution was seconded, and after various questions had been 
put and answered by Mr. ИШ, it was carried unanimously. 
It was also unanimously resolved, on the motion of Mr. Cash. 
hon. solicitor to the Executive Committee, that the Club should 
be formed as a company limited by guarantee, the guarantee 
being limited to a maximum of £5 per member. A third 
resolution, also carried unanimously, authorised the appoint- 
ment of a General Committee to act until the end of the first 
annual general meeting: with powers to proceed with the 
necessary organisation and arrangements for the housing of the 
Club. Following on this, it was proposed that the existing 
Executive Committee be appointed en bloc, with power to 
add to its number. and after the names had been read by 
the Chairman, the resolution was passed with one dissentient. 
Mr. Edward Manville was unanimously elected president, and 
Mr. E. L. Hill was elected hon. secretary by acclamation. 

In the course of the proceedings it was made clear that the 
new organisation was intended to be a “social” club, and 
that alien enemies would be rigidly excluded from member- 
ship. Some discussion took vlace regarding the admission of 
American and other honoured alien engineers resident in this 
country, and after various pronositions had been put forward 
with a view to meeting the difficulty caused by the rather pre- 
cipitate adoption of a resolution confining “ permanent mem- 


bership ” to British subjects, the matter was practically left 
to the discretion of the Committee (except in respect of alien 
enemies). 

The feeling of the meeting, which comprised nearly half the 
supporters resident in London, was unmistakeable; it was clear 
that the audience was eager to form the Club and get it into 
working order with the least possible delay. Even the mem- 
bers of the Committee were surprised at the enthusiasm dis- 
played and at the number of engineers who had found time to 
uttend the meeting. We understand that the number of appli- 
cations received is now over 1,700, and that the negotiations 
for premises are proceeding satisfactorily. For the present no 
entrance fee is payable, but it is anticipated that in the near 
future one will be imposed. The subscription for town mem- 
bers is ten guineas per annum; for country members five 
guineas, and for overseas members two guineas. Full parti- 
culars can be obtained from the hon. secretary, Mr. E. L. Hill, 
39, St. James’s Street, S.W.1. 


ELECTRICAL RESEARCH. 


THE quarterly progress report of the British Electrical and 
Allied Industries Hesearch Association (E.R.A.) states that 
the Council is carrying out a comprehensive programme of 
research at the National Physical Laboratory. Of its sectional 
activities it is reported that tests are being made upon cotton 
fabrics, dressed and undressed, of various weights, and 
treated with varying thicknesses of varnish. A collection is 
being made of samples of treated fibrous insulating materials, 
with a view to classification before proceeding with these 
tests. A complete series of purchasing tests is to be made 
on samples of untreated papers used for various electrical pur- 
poses, such investigation including the testing for impurities 
such as metallic inclusions and carbon obtained from soot 
in the atmosphere, as well as porosity conditions. A large 
number of samples of treated papers has been collected. The 
numerous other materials in use have been classified, with 
the exception of vulcanised fibres, and a preliminary schedule 
of acceptance tests for purchasing purposes has been prepared. 

lu the section dealing with composite insulating materials, 
on completion of experimental work general clauses for 
mechanical and electrical tests will be prepared. Fire-resist- 
ing materials have yet to be dealt with. Proposed clauses for 
tooling tests on ebonite are being prepared. In connection 
with porcelain insulators a valuable report has been received 
from Messrs. Langton & Harris on preliminary researches 
on electric and mechanical strength, temperature effects, 
hardness, specific gravity, thermal conductivity, and moisture 
absorption. Programmes of research are being dealt with in - 
respect of insulation resistance, surface improvement, dielec- 
trie strength, and uniforinity of vitrification. 

In the section dealing with mica and micanite, the views 
of users of these materials for commutators, obtainea in 
response to à questionnaire, are not supported by. sufficient 
evidence to enable decisions to be made at present. Informa- 
tion on comunutation troubles not directly connected with 
mica and micanite 18 being forwarded to the B.E.A.M.A. for 
the benefit of manufacturers. The committee is considering 
research on abrasive hardness, and on the manufacture of 
micanite. Troubles met with in the manufacture of condensers 
are being tabulated for consideration. 

In the section dealing with insulating oils, the final draft 
of the preliminary purchasing specification for insulating oils 
for transformers, oil switches, and breakers, is to be submitted 
to the British Engineering Standards Association. The 
National Physical Laboratory has undertaken researches on 
vapour pressures, thermal trausference coetticients, and thermal 
conductivity. Research is proceeding on specific heats, latent 
heats, boiling points, the effect of numerous catalysers on 
sludging, such as metals in contact with paint, the effect of 
the electric arc on the oil, the carbon deposit and sludge 
produced in transformers und switches. 

In the conductor section, conclusions of wide application 
may be drawn from investigations of the thermal and moisture 
conditions of the soil. The mathematical formule developed 
in three-core cable work are being checked over a wide range, 
and experimental work 18 progressing on methods of measur- 
e losses and the effects of grouping and spacing 
cables. 

In the section of electric control apparatus a report is 
being issued in sections on the phenomena of switching and 
arcing, based on information collected from power-station 
engineers and others. Co-operation with the Home Office 
is being continued in testing mining switchgear. A report 
is now in preparation on the design and operation of heavy- 
duty fusible cut-outs and incidental matters. Information 
is being collected on the rupturing capacity of d.c. circuit 
breakers with a view to the improvement of purchasing 
specifications. A committee has been formed to consider a 
programme of research on conditions arising from the use 
of larger plant, in respect of the conductivity of bolted, 
clamped, and screwed joints. 

A substantial contribution has been made by this Associa- 
tion to the funds required for research with regard to the 
corrosion of condenser tubes, which is being conducted by 
the Institute of Metals. | 
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NEW PATENTS APPLIED FOR, 1921. 
(ЧОТ YET PUBLISHED.) 


Compiled expressly for this journal by Messrs. Strrox-Jonzs. O'’DeLL ana 
Stapuens, Chartered Patent Agents, 285, High Holborn, London, W. C. 1. 


14.206. Lamp sockets." British Thomson-Houston Co., Lid. (General 
Electric Co.). May 21м. 

14. 218. Inductance coils lor wireless telegraphy, &c." E. C. Atkinson. 
May 2lst. 


14.220. Electric motors.“ W. R. Macdonald. Мау 21м. 

14.22. Combined electric transtormer and hummer.“ E. Dobson. May 
21st. 

14. : hm. „ Electrical precipitation apparatus.“ Lodge Fume Co.,"Ltd., and 


L. Lelge. Мау 21м. 

16.23), " Electrical precipitation apparatus." 
XJ. Stallard. May 21м. 

14,252. " Means for producing perforated tape by electric current impulses.’ 
G. ] .J. Rosendahl. May 2lst. 

14.212. Controlling arrangement for electric current.“ H. 
C. A. Hadley. Мау Jord. 

14.289 and 14,20. " Combined electric sWitches and plugs.“ J. B. Tucker. 
May 23rd. 

14.20%. Bases for trolley. poles for electrically-propelled vehicles.“ E. M. 
Munro. May 23rd. 

14,332. '' Galvanic batteries or cells." E. Ek. Ө. 
and Lyto, Ltd. May 23rd. 

14.312. “ Electric flat irons and heating means therefor.” А. Е. Alexander 
(Iserson). May 23rd. 

14.314. Electric ignition of signals, &., to be dropped from the air, 
O. D. Lucas and M. L. Experimental, Lid. May 23rd. ° 

14.318. Low-voltage protective circuit controllers." [granic Electric Co., 
Ltd. (Cutler-Hammer Manufacturing Co.). May 23rd. 

14.319, * Motor. controllers. Igranic Electric Co., Lid. (Cutler-Hammer 
Manufacturing Co.). May 23rd. 


Lodge Fume Co., Ltd., and 


Brownlow and 


Boite, W. H. Edridge, 


15.3529. Dyname-electiie machines.” А. H. Midgley. May 23rd. 
14.25. Control of dynamo-electric machines.“ A. H. Midgley. May 23rd. 
14.330. Electric coding machine.” E. H. Hebern. May 231d. 
14.331, " Electro-mapnetic clocks." M. P. Favre-Bulle. May 23rd. 


(France, Мау 21м, 190.) à 

14.582. ** Oil tanks for electrical apparatus, Re.” 
14,334. " Electron discharge apparatus." 
Lid. (General Electric Co.). May 2974. 
14.06. Cenicifugally oper swatches.’ 
Lid, and A. P. Young. May 24rd. 

14.340. " Radio-telegraph break-in system," P. M. Ware. May 23rd. 
14,302. " Electric. commutators.” A. O. Ни, Watliff Co., and S. J. 
Watson, May 2rd. 

14.689. Electric accumulators. W. Whitehead. May 24ih. 

14.406. Electro-magnetie wave signalling apparatus." G. Hill and J. O. 
Mauborgne. Мау 24th. (United States. May ЖИП, 1921.) 
14,d4z. " Elecurosnapnetic long-distance switch.” G. Matt. 
14.446. Battery indicator. systems," G. Cooper and J. H. 
24th. 

14.453. Wireless signalling systems.“ 
(General Electric Со.). May z4th. 
14.470. “о Jumbler. switches, Ко” 
fib, (Switzerland, May 25th, 1920.) 
14.482. Electrical controlling devices.“ Il. Walker. 
14.10. Contact starters dor electric molors. G. V. 
Watson. May 25th. 

14.0I 8. interchangeable parts for 
G. H. Moody. May 25th. 

14.0. Automatic telephone systems. Automatic Electric Co. and. (Auto— 
matic Tel phone Manufacturing Co, Ltd.) May 25th. 

14,543..." Electric accumulators,” G. Philippart, Мау 25th. (France, May 
3lst, 1920.) 

14,545. "' Frequency multipliers for alernating— electric 
Trichard. May 2%, l. (France, May 26th, 1420.) 

14.590. " Motor controllers.” [granie Electric Co., Lid. (Cutler-Hiininer 
Manufacturing Co.). May 25ih. 

14.599. '' Electric transmission. over. long distances.” &. M. Las lor. May 


P. бапа. May 237d. 
British Thomson-Housion Co., 


British Thomson-IHuouston Co., 


Mav 24ch. 
McIlroy. May 


British Thomson-Iiouston Co., Lid. 
Appareillage Gard; Soc. Anon. May 


May 3th. 
Hornby and H. 
electrical ' 


wireless and apparatus.“ 


currents.“ Р. 


14.561. Electric discharge devices" — British. Thomson-Houston Co., Lid. 
(General Electric Co.). May Zoth. 

14.52. Electric heating unitis." 
(General Electric Co.). May Zath. 

14,563. X-ray apparatus.“ British Thomson-Houston Co., Lid. (General 
Electric Co.). May 25th. 

14,571. t secondary electric batteries or accumulators." 
trical Storage Co., Ltd.. and B. Heap. May 25th. 

14.573. Wireless signalling.“ P. P. Eckersles and C. 8. Franklin. Мау 
25th. 

14.574. Means for actuating electric relays.’ Ges. fur. Drahtlose Tele- 
graphie. May 25th. (Germany, July 23rd, 1:20.) 

14.575. Circuits for electrical oscillations.” Ges. fur Drahtlos Telegraphic 
May 25th. (Germany, July 30th, 1920) 

14,004. “Suspension device for ietlector bowls for electric lights, Фе." 
W. A. Salmon. Мау 26th. 

14.637. © Coupling for electric conduit," F G. Grist. Mi 26th. 

14.6550. Means for operating electric bells." W. Clark. and Clark's 
Neo- Electric Devices, I. td. Мау 26th. 

14.000 Еси heaters." C. Н. W. Morrison. and М. & Р, Enterprises, 
Ltd. May 26th. 

14.663. Electric speedometer." A. M. 
Ltd. May 26th. 

14,672, © Eletric Witches.“ F. Forand.. May 26th. 

14.673. “Apparatus for. diminishing magnetic dispersion in electric. trans- 
formers.’ Akt.-Ges. Brown, Boveri et. Cic, May 20h. (Switzerland, June 
2nd, 1920.) 

14.6075. Contacts for electric switches" А, Р. Welch. 

14.6056. Electrie safety lamp for miners." I.. X. 
(France, August 17th, 1920.) 

14,702. Меен furnaces." I. 
2nd, 1920.) 

14.700. Magneto contact breaker spring guard) and 
Richardson. May 27th. 

14,713. © Definite time-limit relay ог time-lag device." J. Bowie. and J. 
Henderson. May 27th. 

14.777. Ignition magnetos for internal combustion engines.“ 
Lighting & Ignition Co , Lida and E. O. Turner, May 271. 

14.778. Ignition mapgnetos for internal combustion engines." 
Lighting & lyinition Co., Ltd.. and E. O. Turner. Мау 27 th. 

14.797. |" Electricity me ssuring instruments. II. Lucas and O. A. Miller. 
May 27th. 

14,790. ‘“‘Change-ver apparatus for operating vehicles with different volt 
ages," Akt.-Ges. Brown, Boveri et Сіс. May 27th. (Germany, May 28th, 


British Thomson-Houston Co., Ltd. 


Chloride Elec- 


Low and Low Engineering Co., 


May Yth. 
Didier. May 26th. 
Rennerfelt. May 26th. (Sweden, June 


conductor, H. 


British 


British 


1920.) | Й 
14.79 ‘Sparking plugs. H. G. Longford and Sphinx Manufacturing 
Co, Ltd, May 27th. 


14.795, б Sutiebes © H. A Gill W. Zander & Сол. Mov 27th. 

14.901. Windings ol alternating current dinamoelectric machines." 
British Tromeon- Houston Co., Ltd.. and Н. W. Tastor. May 27th. 

14.814. Process for direct production of titanic ores or slaga" J. J. 
Loke. May 97th. | 


‘PUBLISHED SPECIFICATIONS, 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


19019. 

29.528. Dynamo«lectric machines." L. J. Stephenson. May löth. 1919. 
18.181.) 

32.413. Aerial systems employed in wireless signalling." S. B. Smith 
and G. M. Wright. December 24th, 1919. (163.070.) 

32,500. ‘Electric lamp casings and holders.“ W. Boydell & Sons, Ltd. 
and J. Boydell, December 20th. 1919. (163.071.) 

2.724. Improvements in variable electrical resistances by the jointes 
grading of the resistance wire forming the same.” А. Вог. December 


wth, 1919. (163,072.) 
1920. 


600. Ignition devices for internal combustion engines." F. 4. Simth, 
January 7th, 1920. (Patent of addition not ranted.) (163,077) 

673. Ventilation of dynamo-electric machines." British Thomson-Houston 
Co., Ltd., and Н. W. Taylor. January 8th, 1920. (163,079.) 

877. '' Electric. welding systems and apparatus.“ British Insu'red and 
Helsby Cables, Lid., and IL. B. Wilson. аен 10th, 1920. (163,09) 

3,305. “Cooling devices for electrical apparatus." British Thoman- 
Houston Co., Ltd. (General Electric Co.). February 3rd, 1920. (0165150, 

3,336. Alternating current induction motors.“ Aktiewlskabet J 
Elektro. April 12th, 1919. (141,671.) 

3.413. Electric switches." P. B. Handley. February 4th, 1920. 103000. 

3.492. Electric cut-out systems.“ F. S. Enrich and C. P. ега, 
February áth, 1920. (163,094.) 

3.797. Electrically operated 
Prinzing and R. Bertschinger. September loth, 1919. (151. 2.2.) 

3,918. Electrical measuring: in instruments," — British Thomson-Houstod 
Co., Ltd., and R. C. Clinker. February 9th, 1920. (163,097) 

4,128. Electric starters and cut-outs used in connection with electric light- 
ing plant employing internal combustion engines.“ A. Н. Rating, C. ©. 
Garrard, and W. Wilson. February ilth, 1920. (163,111.) 

4.144. Combined electric. switches and wall plugs and sockets" Wall 
Hardware Manufacturing Co., Ltd., W. Compson, and A. E. Read. Februari 
llth, 1920. (163.113.) 

4.243. '' Device for ascertaining the direction of submarine sound wares.” 
Signal Ges. November 20th, 1917. (138,917.) 

4.273. Wireless telegraphy and telephony.” A. К. Macrorie, Н. Morne 
Airey, and G. Shearing. February 11th, 1920. (163,117.) 

4.463. Protective devices for alternating. current systems." A. II. Raring 
C. C. Garrard, and A. E. McColl. February 13th, 1920. (163.12. 

4.809. '' Electric power transmission systems." British Thomson-Hous'en 
Co., Ltd., and F. II. Clough. February lth, 1920. (163, 136.) 

4,986. Bayonet sockets for electric lamps.“ J. Wegmann. February 2271, 
1919. (139.469.) 

5,375. Miner's 
(163,143.) 

5,740. '' Receivers for use in connection with signalling by sound win” 
M. 1. Pupin. February 4th, 1918. (139,498,) 

5.749. Electric controllers for use in electrically-propelled vehicle id 
other purposes." P. А. Н. Mossay, Mossay & Co., Lid., and Ransom s “eh 
and Jefferies, Ltd. February 25th, 1920. (168.153.) 

6.150. Electric switches." J. II. Tucker & Co., Ltd., and W. J. Liv 
March Ist, 1920. (163,159..) 

6.773. Electric condensers." L. Segal. July fth, 1919. (146.525. 

8.919. “High speed electric or other locomotives.“ British Iban. 
Houston Co., Ltd, and F. W. Carter. March 26th, 1929. (Ie s w 
128, 106.). (163 1%5.) 

9.373. “ Fittings for electric, gas, and the like lighting.“ A. 6. Beaver 
and Sun Electrical Co., Ltd. March 3ist, 1920. (163,189.) 

9,492. “Sparking plug for explosion motors, especially for aero moto ^ 
A. Custoza. April Ist, 119. (141,074.) 

10,9006. Telemotor apparatus." W.J. 
McLeod. April 20th, 1920. (163. 198.) 

11.934. Recovery of zine by electrolysis." — Electrolytic Zinc Co. of lus 
tralasia Proprietary, Ltd. December 24th, 1919. 155,792.) 

13.257. Construction of incandescent: electric lamps." Е. Bergen. Mas 
13th, 1920. 1163.207.) 

15,337. Symmetrical quick-acting contact breaker for magnetos for ip en 
purposes." G. B. Gousset. June 20th, 1919. (145.405.) 

21.732. Spark plugs.” H. A. Myers., July 20th, 1920. 163,224.) 

36.500. Electric fuses.” Metropolitan-Vickers Electrical Co., Lid. Januen 
12th, 1939. (156,586.) 

36,396, “ Electric fuses.” Metropolitan-Viekers Electrical Co., Lid. Janur 
lth, 1920. (156,587.) 


coin-freed automatic machines." ]. J. 


safety lamp." D. J. Thomas. February Bri, 1%. 


Paulin, T. C. Fortune, and T 


Film Studio Lighting.—The gasfilled metallic-filament 


lamp is rapidly growing in favour as an illuminant for por 
trait studio lighting. but its use in the production of kinemato- 
graph films has not been developed to the extent which u 
deserves. Experiments in this direction recently made with 
gastilled lamps in the studios of Messrs. Holams, Ltd., show 
that the light is a much closer approximation to daylight than 
that of the arc lamp. and the images on standard orthochre 
matic film are also more colour-true. 

Comparative trials were made by taking views of the same 
scene on the same day under exactly identical conditions, the 
one under are lamps and the other under the light from 
Osram gastilled Jainps. The colour scheme was purpose 
made as rich and comprehensive as possible so as to present 
a really difficult subject. In the first case 12 enclosed af 
lamps were used taking 15 amperes each at 200 volts, a teta 
of 36 kilowatts; in the second case 16 1.500-watt Osram £i» 
filled lamps in G.B.C. studio reflectors, and consuming 1n 3 
4 kilowatts, were employed. The results of the experiments 
tended to show that the pastilled lamp was worthy to pa 
a much larger part in film production than hitherto. from tbe 
point of view of film-quality alone. These lamps ar 
easily handled, and the absence of complicated mechanism 
makes for simplicity of operation and low cost of supervision 
and maintenance. A very small staff of electricians Жоп 
he needed for the largest installation, No energy is waste 
in resistances. and no expensive converters are necessary : the 
light does not vary in quality throughout the life of the lamp. 
reaches its full value immediately the lamp is switched en. 
and is perfectly steady. ` | 
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THE INDUSTRIAL OUTLOOK. 


Tur great question occupying the minds of employers 
and workers at the present time is that of wage reduc- 
It is probably true to say that everyone realises 
that wages must fall, and the points for consideration 
are: By how much, and in what steps? 

By the time these words are before our readers it is 
possible that the engineering industry will be at a 
complete standstill. It is doubtful whether the coal 
strike will be settled, and practically certain that the 
cotton trade will still be idle. The iron and steel in- 
dustry has been almost entirely stopped, as a conse- 
quence of the.coal trouble, since the beginning of April. 

The cotton trade represents approximately one-third 
of our national exports. The world, as Sir Robert, 
Hadfield has told us, is hungry for steel. It is also 
hungry for British coal and engineering products. We 
ure exporting none of these things, but we are buying 
foreign coal, and burning imported oil under our 
boilers wherever it is possible—perhaps '' necessary“ 
would be a more applicable word—to do so. Short of 
actual violence and civil tumult, our greatest enemy 
could not wish to see the country in worse plight; but, 
apart from Ireland, the complete calin, almost. amount- 
ing to apathy, or the public, is perhaps one of the most 
remarkable features of the situation. 

It is, unfortunately, only too true that there is a 
serious depression in trade. Orders are scarce, and 
conipetition, for what business 1s available, is exceed- 
ingly keen. Yet we know that many of the large firms, 
particularly in our own industry, have well-filled order 
books; it has, indeed, been an outstanding feature of 
speeches at shareholders’ meetings for the statement to 
be made that the factory сап be kept going for a con- 
siderable time. Firms in this position cannot, and we 
believe it is safe to say they do not, want a stoppage ; 
and when, as we have shown over and over again, out- 
put, production, plenty of everything. is the erving 
need of the time, it is clear that it is not in the interests 
of the nation or of the world at large that three of 
our leading industries, with numberless secondary 
trades, should be shut down. "The workers themselves 
would, of course, rather be at work earning money than 
be idle. 

Who, then, is in favour of closing down? Obviously 
it сап only be such firms as have not enough work in 
hand to keep going, and those whose standing charges 
are so small that it is of little moment whether they 
keep open during the slump or not. English folk are 
very individualistic, and there are many small business 
concerns in existence which must feel the present con- 
dition of things very keenly. 

When overhead charges are small, direct wages are 
apt to loom larger in the mental landseape than is 
warranted by their actual importance. Direct wages 
form but one of the constituent factors of the price of 
the finished product. In some classes of electrical ap— 
paratus direct wages amount to from 16 to 20 per cent. 
of the works cost when the goods are made in а large 
works. The rest of the cost consists of material and 
of overhead charges in the factory. The commercial 
charges and profits have then to be udded, so that the 
proportion of the whole selling price represented by 
direct wages becomes still less. In a smaller concern. 
overhead factory charges and commercial expenses are 
both relatively and absolutely smaller, and the direct- 
wage proportion is relatively greater, both for this 
reason and also for the reason that the small concern 


tions. 
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will not infrequently do most of its business by under- 

selling its larger competitor. 

We can now see a reason which might impel a small 
firm to make drastic cuts in wages; and in employers' 
conferences the small firms are in the majority, so that 
their votes can carry the issue. So we find that, in spite 
of a reserve of orders which can be drawn upon, like a 
banking account, to tide over the evil day, there is a 
danger that by excessive reductions of wages, resulting 
in strikes, we shall proceed to kill export business by in- 
creasing the period required for delivery, and deliber- 
ately force the trade of the world into the hands of those 
wlio are ready, and willing, to work for it. 

The industrial situation is comparable with the mili— 
tary situation as it existed in the spring of 1918. The 
enemy is not labour, but bad trade, and we shall defeat 
that enemy by co-operation, team work, and goodwill. 
These granted, the needs of the world will provide plenty 
of work, and it will be found that the workers’ standard 
of living can be maintained at a level considerably 
better than before the war. We repeat that labour is 
not the enemy, and consequently it is wrong to talk 
of '' the conflict with labour." Talk of that kind does 
no good, but only exacerbates tempers on both sides. 

In this connection the remarks of Mr. Robert Fleming 
at the meeting of the Investment Trust Corporation last 
week are worthy of quotation: '' To-day the great bulk 
of the cost of everything we buy consists of wages, во 
that апу general fall in wages must necessarily bring 
down with it the cost of living. Thus no real reduction 
in the standard of living need take place if that stan- 
dard is not wasteful, but carefully economical. . . But 
even lower wages and greater production are not enough 
unless combined with the highest efficiency from the 
capital and managerial end."' 

Why is not more use made of the Industrial Courts? 
They were hailed with acclamation as a statesmanlike 
provision for the settlement of industrial differences, 
but the dockers’ dispute remains almost the only example 
of the reference of such a dispute to such a Court. It 


ought not to be necessary for ministers—even the Prime 


Minister—to take a hand in such matters. It may be 
necessary in the case of coal, because coal has been 
under Government control, and the Government has 
offered .£10,000,000 for the purpose of letting wages 
down with rather less of a bump than the owners appear 
to find necessary. It almost seems as if this is another 
of the cases in which excellent machinery has been pro- 
vided, but, through some error of judgment, remains 
unused. Surely, even if coal cannot be referred to an 
Industrial Court, the cotton and engineering disputes 
can be. 

The suggestion is not new, and we hope it may bear 
fruit speedilv. for assuredly the continuance of the 
present condition of things is a grave national disaster. 


A CASE which was heard in the Court 


Lighting of Appeal recently (Sheppard v. Mayor 
Authorities of Glossop, Erec. Rev., April 15th, 
and Actions for 1921, at 479, and Law Journal, 
Negligence. April 23rd, at p. 160) raised a point 


which is of considerable importance to 
lighting authorities—especially in view of the fact that, 
on account of the coal trouble, restricted lighting has be- 
come necessary. The facts of the case having been 
fully reported in our pages, we may limit our reference 
thereto by stating that the plaintiff brought the action, 
claiming damages for personal injuries owing to the 
negligence of the defendants in not lighting a certain 
gas lamp. | 
Mr. Justice Greer held that the effective cause of the 
plaintiff's losing his way and falling over the retaining 
wall was the turning-off of the light in the lamp, that 
the defendants were the lighting authoritv of the dis- 
trict under Section 16] of the Public Health Act, 1875, 
and that, by causing the lamp to be extinguished, they 
caused the place to become a dangerous trap into which 
the plaintiff fell; and the learned judge awarded him 
4279 10s. damages. The defendants appealed. See- 


tion 161 of the Public Health Act provides that ap 
urban authority may (inter alia) provide lamps and 
other apparatus for lighting the streets within their 
district and also gas for such purposes throughout the 
whole or any part of their district. 

The Court allowed the appeal, bolding that the effect 
of the section was to give the defendants authority to 
light their district, but it created no obligation to light 
it, and gave them a discretion as to whether they would 
light only some portions of their district; and it alio 
gave them full discretion as to when the lamps were 
to be kept lighted in any portion of the district which 
they elected to light. 

It is all-important to observe that the above decision 
was based upon the Public Health Act, 1875. It does 
not follow that local authorities in all parts of the 
country can be excused in the like circumstances, be- 
cause in some places an obligation to light—as opposed 
to а power to light—is imposed upon the authority. 
Thus in Carpenter v. Finsbury Borough Council ((1920) 
2 K.B. 195) Sec. 130 of the Metropolis Local Manage 
ment Act has to be considered. By that section: 
Every (local authority) shall cause the several streets 
.. in their district to be well and sufficiently lighted 
and for that purpose shall maintain or set up and 
maintain a sufficient number of lamps in every such 
street and shall cause the same to be lighted with gas 
or otherwise and to continue lighting at and during 
such times as such vestry or board may think fit neces- 
sary or proper. . . ." It was held under this section 
that the obligation of the local authority as to any 
particular street is to ensure that it is well and suff- 
ciently lighted. Where an accident is alleged to have 
been due to the insuflicient light provided in a street 
it is for the tribunal of fact to determine whether the 
statutory obligation of the local authority has been 
complied with; it is not enough for the local authority 
to say that in their discretion they considered that the 
lighting actually provided was sufficient. It will, there 
fore, be seen that the Glossop case has no application 
in the metropolis. It is important, too, to observe 
that in coming to the conclusion at which it arrived 
the Court of Appeal overruled the finding of Mr. Justice 

Greer that the plaintiff had been lured to destruction 
by a trap, t.e., the sudden and unexpected extinguish- 
ment of the light. In this respect two important pre- 
vious decisions appear to be overruled; but notwith- 
standing the ruling of the Court of Appeal. it is clearly 
desirable for any lighting authority to give due warning 
to the public if electric or other lamps have to be 
extinguished in a public place. 


In a recent issue we drew attention 
The Electrifica- to the divergence of opinion mani- 


tion of fested in different countries with 
Railways. regard to the type of current selected 


for the electrification of railway. 
We are indebted to Prof. 8. Parker Smith for further 
information, published in this issue, which emphasises 
the fact that agreement on this subject is very far from 
attaininent. Broadly speaking, we may say that the 
English-speaking nations favour the use of direct cur- 
rent, and that, except where their influence holds sway, 
as in the Argentine, and in France, all other countries 
are adopting alternating current, mainly single-phase. 
The situation demands very serious consideration: if 
we confine our attention to the direct-current system, 
we run the risk of being eut off from the vast market for 
electric railway plant that we may confidently expect to 
see developing in foreign countries, unless we are in A 
position to prove that d.e. is better than a.e. for this 
purpose. Much depends upon the development. of the 
Inercury-vapour rectifier and the. thermionic type of 
rectifier: when these are capable of dealing with the 
heavy railway loads with certainty, the саке for the d.c. 
system will be materially improved, but that time has 
not arrived, and it behoves us to be prepared to carry 
out railway electrifications on the largest scale with 
single-phase current if the need arises. 
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THE RELATIONSHIP BETWEEN EFFICIENCY AND WORKING COSTS 
OF SMALL MOTORS AND GENERATORS. 


Ву E. d. KENNARD, A. M. I. E. E. 


Tus extent to which differences in efficiency exist in 
dynamos and motors, of similar rating, obtainable at the 
present day may not be generally recognised amongst 
engineers. 

It will be found, however, that where testa of different 
makes of machines are compared, very considerable 
differences in the efficiency values exist, depending on 
the design, type, and material employed in the manufacture, 
and the purpose of this article is to draw attention to the 
extent to which the variation of commercial efficiency may 
affect the working costs of electrical machinery as seen 
from the small consumer’s point of view. 

Some important changes have taken place since the year 
1914, which affect very considerably the question of rating 
and efficiency of electrical machinery, viz. (а) considerable 
increases in the cost of electrical energy; (b) revision of 


the rules (for electrical machinery) of the British Engineer- . 


ing Standards Association, Specification No. 72 (1917). 

With regard to the former item, a table showing the 
difference between pre-war and post-war prices for electrical 
energy was published by the ELECTRICAL Review (June 
13th, 1919), representing 240 supply undertakings in the 
British Isles. 

Many of the prices quoted are for two-rate and sliding- 
scale systems, and are therefore unsuitable for the purpose 
of comparison, except in a general sense. 

Some 63 undertakings, however, quote flat-rate systems 
of charging, and these values have been analysed, giving 
the following results :— 


AVERAGE PRICES OF ELECTRICITY FOR POWER IN THE UNITED 
KINGDOM IN PENCE PER UNIT. 


Place. No. of undertakings. 1914. 1919. 1921. 
London ... е ©» 11 1`134 2°04. 2˙3d. 
Provincial towns ke 52 1714. 26&d. 3°05d. 
London & provinces (average) 63 163d, 2˙55d. 2°94d. 


Since the publication of this table a further increase in 
the price of energy has been general. This is shown in 
column 4 above at 15 per cent. above the 1919 values. For 
present-day values the average cost per kWh for power may 
be taken at 2:94d., or, say, 3d. per unit. 

It should be borne in mind, however, that these figures 
are based only on some 26 per cent. of the total number of 
returns published by the ELECTRICAL Review, and that if 
it were possible to form an average for the sliding- scale 
systems, the value would be somewhat lower. This mean 
value of 3d. per kWh will, nevertheless, be of use as a basis 
for cost calculations, as over 60 per cent. of the prices 
quoted for power at flat rates fall within 20. per cent. of this 
figure. It is interesting to note that the maximum and 
minimum flat-rate prices for power were 6˙5d. in the 
Ogmore Valley district, and 0°873d. in the Manchester 
district. 

T wo important changes in the Specification of the Engi- 
neering Standards Association, No. 72 (1917), have been 
noted which materially affect the question of rating for 
electrical machines, and, consequently, have an important 
bearing on the gubject i in hand. 

First (paragraph 46 and relative table), the temperature 
rise limit after the maximum temperature has been attained 
is now fixed at 55 C. for а.с. windings in slots, and 50° C. 
for rotating armatures with commutators, corresponding to 
temperature rises of 99° F. and 90° F., where only 70° F. 
was allowed formerly. 

Secondly, as regards overload, whereas formerly a 25 per 
cent. overload test was required for one hour, the new 
specification (paragraph 79) allows for a 50 per cent. excess 
current test for 15 seconds only. Obviously, if these altered 
conditions of rating are strictly adhered to, a wide departure 
will be made in the electrical properties of modern 
machines compared with those designed to meet the 
requirements of previous specifications. 

An important feature is the certainty of obtaining the 
maximum efficiency at 75 per cent. of the full rated load 


of the machine, a condition which (transformers excluded) 
was rarely obtainable, and, in fact, with many machines of 
low temperature rise the maximum efficiency was not 
attained until 25 per cent overload was reached. 

The curves in fig. 1 illustrate the difference in efficiency 
values for a 5-kW d.c. machine having its maximum values 
at ł and 14 of the full rated load. 

The advantage of the more highly rated machine is clearly 
apparent for any class of work where varying loads are 
experienced, and, in addition, lower no-load losses are 
obtained. 

Before proceeding with the study of working costs of 
various types of machines, it is desirable to have some 
reliable information concerning the maximum efficiency it 
is possible to reach commercially, and what special means to 
К to obtain it. With this object in view, the writer 
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Fic. 1.—ILLUSTRATING THE DIFFE RENCE BETWEEN Two MACHINES 
WITH MAXIMUM EFFICIENCY AT 3 LOAD AND 14 LOAD 
RESPECTIVELY. 


has prepared a number of designs,to a standardised plan, 
employing most recent methods, and using as a basis for 
calculation the constants derived from tests of the best 
materials obtainable commercially. 

Direct-current machines have been considered, as it is 
possible to predetermine their performance with greater 
accuracy than with alternating-current machines, also the 
same machines are serviceable both as dynamos and as 
motors, | 

To commence with, a terminal pressure of 225 volte has 
been chosen, and it will be seen to represent a fair com- 
promise between the limits of high and low-voltage d.c. 
circuits. With low-voltage machines the commutator 
losses are higher than with high-voltage machines; this 
difference is offset by reduced copper losses owing to a higher 
“ space factor in the armature slots and field coils being 
obtained. 

Groups of designs have been prepared for machines 
ranging from 0'1 kW up to 10`0 kW at rated speeds of 500, 
1,000, and 2,000 r.p.m. respectively, and for two and four- 
pole machines. Interpoles have not been included in the 
designs, Generally speaking, the efficiency of a machine is 
slightly reduced when interpoles are employed, and these 
calculations have been made on the basis of low armature 
reactance voltage (not exceeding 2 volts per segment); the 
commutation would, therefore, be quite good withont 
having to make use of interpoles. 

In order to obtain consistent results when preparing a 
line of designs, it is necessary to adhere as far as possible 
to certain predetermined values for such factors as the 
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current density in copper, flux densities in teeth, cores. 
magneta, &с.; in the following table the values chosen 
for this particular investigation are indicated, and also 
the limits which it is customary to employ in the prepara- 
tion of designs by various makers :— 


TABLE I. 
— Values employed Limits found in standard 
in this article. practice. 


Ratio of arm. diam. to 
core length. 2 pole... "78° 
Ratio of arm. diam. to 


2 pole, 5 to 1'1 


oore length. 4 pole... 39* 4 „ 3t0 55 
Mag. density in arm. core | 10—14 kilolines | 4—12 kilolines 

» 5 „ teeth | 21—22 1 18—22 - 

" " air кар 6˙0—7˙0 " 3˙0—7˙5 „ 

ІА s mag. core 15°0 5 5˙0—16 „ 
Thickness of slot insula- 

tion АЕР а 1'0 mm. '8 —1°6 mm. 
Slots per cm. of periphery 7 4— 9 
Comm. segs., per slot 3 1 —5 


1'2—4 0 per eq. mm. 
3˙0—9˙0 per sq. om. 
1— 3 kg. 
various 


Field spool current density 1°5 per sq. mm. 
Current density in brushes 8°0 

Brush pressure per sq. cm. `1 kg. 
Style of winding 2 circuit single 


* These values ensure a round or square section for tho magnet core. 


The main factora when designing for high efficiency are : 
First, choire of materials. 
Iron cores when subjected to reversals of magnetism 
should be of Stalloy or similar brands. | 
Magnet cores and yokes for direct-current excitation 
should be of wrought iron or soft mild steel sheet of the 
highest permeability obtainable. 

All copper conductors should be in accordance with the 
values specified in the Engineering Standard Specification 
No.7. Insulating material should be of superior mechanical 
strength, heat-resisting properties, and high disruptive 
strength. 

Carbon brushes should have self-lubricating properties, 
and be capable of being run at high current densities. 

Secondly, technical considerations. 

It is essential to obtain high “space factor” in all 
current-carrying coils, and as this value is the ratio— 

Area of copper conductors 
Area of winding space 
a high space factor is dependent on the following points :— 

(a) Minimum thicknesses of insulating material (con- 
sistent with safe working) employed for covering conductors, 
spool windings, and slot linings. 

(^) Extreme care in winding all coils and solenoids so tbat 
all turns lie close together aud wires do not cross. 

„) All winding spaces to be completely filled up. 

Commutator loses may be kept low by employing 
brushes of high current density, and a fairly low brush 
pressure not exceeding U'15 kg. per sq. om. 

Ball bearings should be used where possible, as а smaller 
air gap may then be employed. 
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Vig. 2.— Sracr Factors FOR ROUND CONDECTORS COVERED WITH 
DIFFERENT INSULATING MATERIALS. 


A set of curves showing the space factor values for round 
wires employing various kinds of insulation is shown in 
fig. 2. It is apparent from the study of these curves that a 
large improvement in coil design is possible where enamel 
or silk-covered wires are used in place of the double cotton- 
covered wires at one time in general uee. To take one 


example, а No. 20 S.W.G. enamel-covered wire has a space 
factor of 0*7; taking the copper cross section at 66 sq. mm, 
the area occupied by the insuiated wire would be 92 sq. mm. 
Now а No. 32 S.W.G. wire insulated with double cotton, 
and having a space factor of 45, would also occupy approxi- 
mately an area of *9 for the insulated wire, во that by sub- 
stituting an enamel-covered wire for a double-cotton-covered 
wire, the area of copper could be increased by 63 per cent, 
thus allowing a current 1:28 times as great to be used for 
the same 12 loss and representing a gain both in output 
and efficiency. 

The usual practice in machine design is to proportion the 
armature dimensions according to the required output, In 
this investigation a somewhat different procedure has been 
adopted, the plan being to commence with an armature of 
fixed dimensions, and from these, to work out the rating ю 
as to occur at the point of maximum efficiency. This ha 
been done for a number of different sizes, and curves plotted 
from the points so obtained give the output in kilowatts 
in terms of the armature cubical dimensions. 

At this stage an example of a worked design will illus- 
trate how the values for the above curves were obtained. 

Selecting a machine for 225 volte, 1,000 r.p.m., 2 pole, 
and having the dimensions (armature diameter)’ x 
(armature gross length), or р? L. in cm. = 1,500, it is 
required to find the electrical output corresponding to the 
highest efficiency. 

Ав the point of maximum efficiency occurs when the 
variable ог 1?в losses are equal in value to the constant 
losses, it follows that—given a machine of certain 
dimensions — the lower the value of the constant losses, the 
higher will be the maximum efficiency; therefore iron, shunt, 
and friction losses must be kept as low as possible. 

Given D? L. as 1,500, then D = Зу 1,500%78 = 
12-4 cm., and L, the gross length — 9'8 cm., these being 
suitable values for obtaining magnet cores of round section. 

Magnet core area = 9:8? x 785 = 76 ош. 

Taking В” at 15:0 kilolines and allowing 20 per cent. 
for magnetic leakage, a flux of 0°94 megaline through the 
armature is obtained. 

Estimating by the ordinary routine method, the field 
ampere turns required to overcome the reluctance of the 
magnetic circuit, the value 1,680 is obtained (per pole). 

For calculating the copper losses in shunt and armature 
coils, the following formula may often conveniently be 
employed. 

I2R logs = weight in kg. x d? X K, where d = current 
density in amperes per sq. mm., and к a factor depending 
on the temperature at which the winding will operate (at 
60° C., K = 2°25). 

At a current density of 1:5 amperes per mm.“ the total 
copper area in the shunt coil will be 1,680 ate.[L5 x 190 
= 11°2 sq. em., and taking the mean length of a turn в 
40 cm., the total weight of copper per spool = 4°0 kg. 

Watts lost per spool are 4*0 x 1:5? x 2:25 = 20°. 

It has been established experimentally by differen 
authorities that the core losses in revolving armatures are 
fairly proportional at ordinary working values for the 
relation “ watts per kilogram ” in terms of “ flax density 
x “cycles per second where the latter product does not 
exceed a value of $60, but when this value is exceeded the 
losses increase to a greater extent. 

Then building the armature from best quality low low 
materials the economical flux density can be estimated ю 
as to give K” approximately 360, provided a density of 
14:0 kilolines is not exceeded, increased reluctance thea 
being the limiting factor. 

Using Stalloy iron at в = 14°0 kilolines, and at s fre- 
quency f of 16:6 cycles, the iron logs amounts to 21 watts. 

Adding 22 watts to include windage, bearing, and 
friction losses, and 41 for total shunt loss, a total of 8i 
watts for the constant losses is obtained. 

The next step is to proportion the armature windings W 
suit the required voltage and speed, and to determine 
loading in amperes that will correspond to an P loss 
84 watts. 

Number of armature conds. = (v — IR) X 10% x fur 

in megalines 
== 21,000/16-66 х 94 = 1,344, with 28 slots - 48 per slot 
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Estimating the maximum area of the slot to conform with 
the uncorrected tooth density of 22°0 kilolines, 98 em.? per 
slot is obtained, and arranging the conductors 12 deep x 
4 wide, a depth of 15 mm. and width of 6:5 mm. 

Employing a slot lining 1 mm. in thickness, a space 
factor of 365 can be obtained, allowing a wire of 98 mm. 
diam. and 74 mm. section to be used. 

Estimating the average length of one armature turn to 
be 68 cm., a total weight of 8:0 kg. of copper is obtained. 

Then amps. per mm.? per arm. cond. 

= J Watte kg. x 225 = V84/3-0 x 2°25 = 952. 

Total armature current = 3°52 x 74 x 2 = 572. 


Watts input to armature at 225 volts = 1,170 
Total losses, excluding shunt winding = 127 
Armature output at maximum efficiency = 1,043 
Total input to motor (including shunt) = 1,211 


Maximum efficiency ... Ji a 86 % 


With three segments per slot, and eight turns per segment, 
the reactance voltage, as calculated by Hobart’s formula, is 
approximately 1:3 volte : a much greater load could, therefore, 
be carried without sparking at the brushes. Calculations 
for temperature rise show that (where a maximum tempera- 


ture of 90. is permitted) a full-load rating of 1:25 to 1:35, 


according to the rated speed, above the point for maximum 
efficiency may be obtained, as follows :— 


Rated speed of machine. Maximum efficiency occurs at 


500 r.p.m. 65 95 of full load. 
1,000 r.p.m. 72 % of full load. 
2,000 r.p.m. 77 % of full load. 


Thus, it is seen that the condition of maximum efficiency 
at } load is readily obtained. 

In fig. 3 the full line curves have been plotted from the 
results of 36 separately worked designs prepared by the 
writer in accordance with the foregoing method for obtaining 
maximum efficiency. 
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Га. 3.—FErriCIENCIES ОЕ D.C. MACHINES OF DIFFERENT TYPFS AND 
VARIOUS RATED OUTPUTS AND SPEEDS. 


These represent an average value between two and four- 
pole designs. Generally speaking, a slightly higher value is 
obteined when using two poles for a given rating, but an 
economy in weight is effected by the use of four poles ; but 
it may be accepted that for ratings ranging from 0°1 to 
10:0 kW, the difference in efficiency between two- and 
four-pole machines is immaterial. 

The results shown graphically by the curves in fig. 3 
establish the important fact that it is possible to design 
machines of considerably higher efficiency than is usually 
obtained commercially, which tends to prove that in most 
circumstances the first cost of the machine is the first 
consideration. 

In support of these figures it is mentioned that a small 
motor built on the lines indicated and rated at 100 watts 
ab 1,000 r.p.m. gave а maximum tested efficiency of 67 per 
cent., the net weight being 36 Ib.; the cost for material was 
not excessive, but special care was taken in winding, &c. 
In order to emphasise the difference between what may be 
termed the ideal values for efficiency, and those obtainable 
from the majority of machines at present on the market, in 
fig. 3 the shaded area represents the limita of full-load 


efficiency, as observed in most of the machines manu- 
factured at the present time. 

The lower values (Grade II) can usually be attributed to 
the use of cast-iron magnetic systems in conjunction with a 
poor space factor in armature slots. This low value is 
sometimes unavoidable where very high flash volt tests are 
required by the purchaser. 

It will also be observed from these curves that high-speed 
machines are more efficient than those of a low rated speed. 
This condition holds good up to a point where the increase 
in rated speed occasions a reversal of flux through the 
armature of not more than 60 cycles per second, corres- 
ponding to a speed of 3,600 r.p.m. for two-pole machines, 
and 1,800 r. p. m. for four-pole machines. 

At speeds above these limits the increased losses in the 
armature core tend to offset any advantage that is obtained 
by a reduction in copper losses, also considerations of arma- 
ture temperature rise may prevent working at the maximum 
efficiency. 


(To be continued.) 


AN AGREEMENT TO SERVE ABROAD— 
ITS LEGAL ASPECT. 


(From a LEGAL CONTRIBUTOR.) 


Many young English electrical engineers are tempted 
to go abroad; to forsake the land of their birth and 
take up employment in some бпе or other of our great 
dependencies. Some are even lured into the service of 
persons or Governinents in foreign countries. 

The tide of this special form of emigration has been 
flowing very strongly since the war, and it is still flow- 
ing. The present outlook in these islands is not 
altogether hopeful for the young and energetic; for the 
man who wants to get on by his own exertions. ‘‘ Better 
fifty years of Europe than a cycle of Cathay." So run 
the old lines; yes !—But they were written before every- 
thing had been turned upside down in a European con- 
flagration. 

But zeal to travel on the road to victorious fortune 
should be tempered with discretion. А job in the 
Colonies or elsewhere abroad must not be rashly ac- 
cepted. The salary offered may be high and the pro- 
spects inviting, but it is necessary to scrutinise with 
partieular care the terms upon which the services are 
to be rendered. То reduce an agreement to writing is 
at all times expedient. It is doubly necessary to do so 
when the parties who have entered into the arrangement 
are to be far apart. | 


M 


Let us first briefly enumerate the points to which 
attention must be directed in drawing up such an 
agreement. The salary, when and where and how it 
is to be paid; who is to pay travelling and other ex 
penses ; for what period the service is to endure ; whether 
it can be put an end to by either party, and if so, 
what notice is necessary ; how disputes are to be settled ; 
according to what currency remuneration is to be paid: 
and whether there is to be any restrictive covenant pre- 
venting the engineer practising in the same place for 
a stated period after the termination of the contract. 
АП these questions have to be carefully considered. 

It should be mentioned, in the first place, that a 
written agreement is absolutely essential in certain 
eases, Thus a contract of service which is not to be 
performed within the space of one vear from the making 
thereof must be in writing. 

So it has been deeided that a contract to serve for 
one vear, the service to commence on the second day 
after that on which the contract is made, is a contract 
not to be performed within a vear (Britain „. Rossiter, 
1879, II. Q.B.D.. 128). It may be mentioned, how- 
ever, that where there is a contract to serve for one 
vear, the service to commence on the day next after 
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that on which the contract is made, this is not a con- 
tract which is not to be performed within a vear (Smith 
v. Gold Coast and Ashanti Explorers, Ltd., 1903, 
I. K. B. 533). 

We may assume, however, that in the ordinary case 
of an engineer taking an appointment at a yearly 
salary, without the duration of the employment being 
mentioned, the agreement must be in writing. 

As to the salary, the time and place of payment of 
instalments should be specified. Where it is a lump 
sum payable by quarterly instalments, the instalments 
can be recovered as they fall due. So where а man was 
employed as consulting engineer for £500, payable in 
equal quarterly instaliuents for 15 months to complete 
certain works, and he died after two instalments had 
become due, but before the work was finished, his 
administrator was held entitled to recover the two in- 
stalinents (Stubbs v. Holywell Railway Co., 1867, L. R. 
2 Ex. 311). 

All expenses other than living expenses should be 
provided for in the agreement. In going abroad to 
take up a post heavy travelling expenses will be in- 
curred. These should be provided for by a payment 
in advance. If the climate is unhealthy, malaria or 
other diseases may add very materially to the cost of 
living—or trying to live. In these circumstances the 
question whether the salary is to continue during in- 
eapacity caused by illness is one which should certainly 
be settled beforehand. 

Again, the expenses of travelling both out and home 
should be arranged for; care being taken to provide 
specially for the travelling expenses of the servant's 
wife. Although he may not be married at the date 
he signs the agreement, he may possibly find a wife 
before his terin of service comes to an end, and he may 
not want to leave her behind when he comes home! 

The length of notice requisite to terminate the con- 
tract is a matter which should be carefully considered 
before the agreement 1s signed, inasmuch as the position 
of an engineer in а foreign country who is suddenly 
dismissed is deplorable to a degree. He ought to insist 
on being given such a length of notice that it will be 
impossible for him to be left stranded. Service is 
usually determined by notice, and the question is: 
What notice must be given! When the hiring is a 
veurly hiring it cannot in general be put an end to by 
either party before the end of the year. If, therefore, 
on the one hand, a master wrongfully dismisses his 
servant during the vear the servant may maintain an 
action against him for such wrongful dismissal, and 
a jury might assess the damages at the amount which 
he would have earned had he been allowed to serve to 
the end of the vear. 

A hiring at a salary of so much a vear is a hiring 
for а vear certain. So where a man was emploved 
engineer to the defendants at a salary of £500 a vear, 
and was dismissed at a three months’ notice, he was 
held entitled to recover salary for the unexpired portion 
of the vear (Buckingham v. Surrey & Hants Canal Co., 
46 L. T. 839). 

It is clear, however, that where it is a question. of 
foreign service, special care should be taken to provide 
Attempts are sometimes made 


1882, 


for ап adequate notice. 
bv employers to obtain an option to dismiss at will. 
In Down v. Pinto, 1854, 9 Ex. 327, the defendant 
having established smelting works at Carthagena, in 
Spain, offered to employ the plaintiff as foreman, ly 
letter, containing the following passage: “I ТИ 
require you to enter into an avreement to remain with 
me for at lei ist. three years at my option, Salary £250 
per annum. It was held that this did not enable the 
defendant to put an end to the service at his will, but 
that it was a vearly hiring, with an option for the 
defendant to require the plaintiff's services for three 
years, or put an end to it at the expiration of the first, 
second, or third vear., 

Care shonld be taken to make the right to give notice 
reciprocal -that is. to enable the engineer to sav: ‘I 


want to go within a certain period. This is the more 


important, because a yearly servant, wrongfully quit- 
ting his master’s service, forfeits all élaim to wages 
for that part of the current year during which hie served, 
and cannot, after having wilfully violated the contract. 
claim the sum which his wages would have amounted 
to had be kept his contract. 

The importance of making provision in the contract 
for notice to quit was emphasised in a case (Baker r. 
The African Association) which was heard on January 
20th, 1910, in the King’s Bench. A man was engage 
to go to Calabar, on m Gold Coast, as а clerk, üt a 
yearly salary. The agreement provided that if he failed 
to give satisfaction to the employers’ agents, or absente 
himself from his duties, &c., the agent might summarily 
dismiss him, in which case he would have no claim for 
his passage home. He was under covenant not to trade 
within 30 miles of Calabar for two years after the 
termination of his employment, subject to a penalty 
of £100. On his returning to England he was suddenly 
dismissed, no reason being assigned. The clause as 
to the duration of the service provided as follows: 
" The said A. (meaning the clerk) shall, as from the 
date of leaving Liverpool for Africa, become and, sub- 
ject as hereinafter prescribed, continue for two year, 
or until the date of his leaving Africa, in the service 
and employment of the said employers as clerk . . . at 
Calabar . . . provided always, however, that the em- 
ployers may at any time hereafter, at their absolute 
discretion, terminate this engagenient at any earlier 
date than specified if they may desire to do so." It 
was held that under this clause the employers had an 
absolute discretion to fix an earlier date for the termina- 
tion of the agreement than the two years, but that the 
clause did not give them an absolute discretion to dis- 
miss Baker summarily within the two years without 


giving him à reasonable notice. 


With regard to settlement of disputes it is most de- 
sirable that the agreement should clearly indicate the 
law or svstem of laws according to which they are to 
be adjusted. People sometimes have a prejudice 
against the mere mention of the word “dispute” in 
an agreement; but disputes must and will occur, and 
when they do it is eminently satisfactory for an English- 
man at least to have them adjusted according to the 
law of his own country. 

It may be mentioned that if the employer is à 
foreigner there is (generally speaking) very little diti- 
culty in getting him to accept a clause providing for 
the settlement of disputes in accordance with English 
law. It is said, indeed, that some foreigners have 
more confidence in English judges than they have in 
those who administer the law in their own countries. 

Finally, there should be no room for doubt—espect- 
ally in these days—as to the eurrency in which the 
proposed salary is to be paid. It may be said that 
the amount of his ** screw °’ is the first thing an aspirant 
for a job abroad will inquire about; but he should have 
it fixed and set down in writing. Litera seripta manet: 
roe audita perit. And while on this subject a eur 
rency— if one may venture to drop а hint upon a ques 
tion of general rather than legal interest— it is well 
to bear in mind that “ rates of exchange " mean very 
little unless they are considered. in relation to the cost 
of living. To hear that vou are to have a salary of 
£2,000 a vear їп а country at the back of the bevond. 
where the exchange is said to be in vour favour, may be 
very attractive; ‘but the attraction begins to wear of 
when vou arrive at the place to find that the cost of 
living is four times what it was in old England! 

I: inallx. we have to consider the question of restrie- 
tive covenants, A restrictive covenant prevents a man 
entering into competition with his late employers after 
the service comes to an end. If it is unreasonable. 
whether as to time or space, it will not Бе enforced. 
but it is not easy to show that a covenant is unreason 
able. No engineer should sign an agreement with à 
restrictive covenant if he can possibly avoid it. It may 
be mentioned, however, that it has lately been decided 
that a man who is wrongfully dismissed net 
observe the restrictive covenant to which he was subject. 


need 
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NEW ELECTRICAL DEVICES, FITTINGS AND PLANT. 


Readers are invited to submit particulars of new or improved devices and apparatus, which will be published 
if considered of sufficient interest. 


A New Printing Press Controller. 


We recently had the pleasure of inspecting a new type of 
printing press controller at the Vauxhall Works of the 
ELECTRICAL APPARATUS Co., LTD., South Lambeth Road, 
London, S.W.8. The gear under review, as will be seen 
from fig. 1, is motor operated, the firm having employed for 
the purpose а machine of the standard type as fitted in its 


Еа. 1.—A MOTOR-OPERATED PRINTING PRESS CONTROLLER. 
e 


well-known motor controllers of the Navy pattern. The 
motor functions at slightiy over half its normal capacity, so 
that tliere is a liberal overload capacity, and provision has 
been made for varying its speed and, consequently, the rate 
of msertion or cutting out of resistance in the main motor 
circuit; the inching speed can also be varied to suit require- 
ments. Ihe device, which has been designed to control 
printing presses, but may with equal success be used in con- 
junction with machine tools and suchlike machinery, is 
robustly but neatly constructed, and it may be bolted on the 
wall or placed in any other convenient position, its function 
being controlled by means of push buttons, which may be 
located wherever desired. The buttons are five in number, 
namely, start.“ stop.“ low speed," high speed," and 
one for “inching,” and they are all fitted with magnetic 
blow-outs. Any one of the five buttons on being depressed 
acts as the master button until released, so that none of the 
others will function if depressed in the meantime, except, 
of course, the stop” button. After having seen the con- 
troller in operation, we must congratulate the makers on 
having produced such a neat and serviceable design; the 
device certainly appears to do all that is claimed for it. 


A New Repulsion Induction Motor. 
The Llectrical News describes а new single-phase motor of 


the repulsion start, induction type, which has recently been 


produced by the HoBBIiNs & Myers Co. This motor 
is furnished for services which require high starting 
torque with low starting current. The motor starts as a 
repulsion motor. At full speed a centrifugal device operates. 
short circuiting each commutator bar and lifting the brushes, 
thus avoiding unnecessary wear. The action of this 
device is positive, and does not depend upon play of the 
armature to push the brushes from the commutator. The 
interior of the motor is protected by ventilated enclosing 
heads, a removable cover being provided on the commu- 
tator end for inspection of the commutator and brushes. The 
end head at the commutator end is marked for the three 
positions of the brush rocker arm which give clockwise and 
counter-clockwise rotation and neutral. The average starting 
torque from rest is 350 per cent. of full load torque and the 
average starting current is 300 per cent. of full load current. 
The motor will bring up to normal speed a load of from 11 to 14 
normal full load. The maximum running torque is over 200 
per cent. of full load torque. This motor is at present fur- 
nished in А h. p. size only, but other sizes ranging from 1 to 
l h. p. will soon be in regular production. 


A New Bonding and Earthing Clip. 


Messrs. LEOPARD Bros., 81, Micheldever Road, Lee, S. E. 12, 
have sent us a sample of a new form of earthing and bonding 
clip designed by them. The chief novelty of the clip, fig. 2, 
lies in the gripping of the earth wire in the bight of a loop of 


EARTH WIRE 


Fia. 2.—A New BONDING AND EARTHING CLIP. 


copper tape. This is a much safer arrangement than the mere 
retention by a screw or bolt head. The perforations in the 
copper tape enable one size of clip to bé adapted to several sizes 
of conduit or metal sheathing. The design is protected by а 
provisional patent. 


A Novel Electric Vehicle. 


The accompanying illustration, fig. 3, was reproduced from 
a photograph of a unique little electric vehicle which has 
been specially designed for the use of town shoppers and 
invalids. It is known as the Lewis Electric Sedan, and its 
leading features are the ease with which it can be controlled, 
moderate speed, and low operating cost, which is said to 
amount to only one halfpenny per mile. It is without doubt 
one of the lightest and neatest machines on the road, and 
without passengers it turns the scales at 64 cwt. As 
will be seen, it is of the 3-wheel type, and will accommodate 
two passengers who are completely protected from wind and 
rain. There are no foot pedals at all. One lever controls 
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Fic. 3.—A Lewis ELECTRIC SEDAN. 


the operating switch and at the same time works a brake 
fitted to the rear wheel. A second brake is operated by means 
of Bowden wires which are attached to the tiller steering 
arm. The propelling energy is furnished by a battery of 
Tudor accumulators which is large enough to enable the 
vehicle to гип, it is claimed, a distance of 50 miles on one 
charge, the speed attainable being about 10 in.p.h. 
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A New Electric Vulcaniser. 


We have received particulars of a new electrical vulcaniser 
for rubber tires from Mr. T. H. WARBURTON, 81, Cannon 
Street, E.C.4. The apparatus (fig. 4), which is designed for 
connection to an ordinary lighting supply of 100, 150 or 250 


Ес. 4.—An ELECTRIC VULCANISER. 


volts, consists of a heating element contained in an aluminium 


case. А shaped wooden block is placed under the tire, and 
the bottom of the aluminium container is formed to fit over 
the top of the tire and the two are braced together by a steel 
bar and bolts and wing nuts. An opening in the top of the 
case permits the insertion of a thermometer, which is specially 
calibrated to indicate when the correct temperature is reached 
for various kinds of repairs. It is possible with this device to 
vuleanise parts of an outer tire cover without removal of the 
tire. The illustration is reproduced from the motor. 


An Electric Egg Tester. 

We have recently received inquiries regarding electrical 
egg testers, and the description given by the Toronto Klectrical 
News of a tester recently put on the market by the Stumpp 

and Walter Co., of New York, may be of interest. The ap- 

paratus consists of a box containing a dry battery and a small 
lamp. А cylindrical hood projects from the top of the box, 
and the lamp circuit is closed by placing an egg upon the 
top of this hood. The battery is capable of holding out for 
the testing of between 15 and 90 thousand eggs, and so 
“running charges " are negligible. 
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EXPORTS AND IMPORTS OF ELECTRICAL 
GOODS FOR MAY, 1921. 


. COMPARED with the previous month, there was an increase of about 
20 per cent. in the total value of exports during May. A slight 
decrease ocourred in the import figure, while the total value of 
re-exported goods fell by approximately 44 per cent. The most 
prominent item in the export figures is that of " submarine tele- 
graph and telephone cable,” which was twice that of the previous 
month. Increases also occurred in the export values of meters, 
traction motors, and telegraph aud telephone instruments and 
apparatus; noticeable falls took place in respect of exported glow- 
lamps and insulated wire. As regards imported goods, unenumerated 
electrical goods and machinery experienced a decline. but this was 
balanced by increases in most of the other items. The fall in the 
value of re-exporta was ocossioned chiefly by a large drop in the 
item of meters. 


VALUES OF ELECTRICAL EXPORTS AND IMPORTS FOR 


May, 1921. 

Exports. Imports. Re-exports. 

Electrical goods and apparatus £174 649 £43021 £7,999 
(unenumerated) 

Insulated wire ... v sve 813,537 13,042 956 
Glow lamps e" «t ves 46,798 25,998 134 
Arc lamps and parts  ... - 3,193 2.929 is 
Batteries TIS [rr [IT өзө 71,908 5,941 T 
"Meters | .. 0 0 ae 46,727 14,996 2,685 


Carbons ooo eco eco 000 3,134 | 8 644 39 
Electrical machinery. — 


Railway and tramway motors... 33,645 — = 
Other motors and generators ... 251,649 => = 
Electrical machinery (unenu- 174,281 93,622 1,377 
merated) | 
Switchboards (not telegraph or 16,826 3,115 E 
telephone) 
Telegraph and telephone cable 
and material :— 
Telegraph and telephone wire 128,075 5,155 ce 
and cable (not submarine) 
Submarine telegraph and tele- 807,090 -= РЕР 
phone cable 
Telegraph and telephone instru- 171,642 28,47 2.829 
ments and apparatus — — 


Totals... * 82,243,204 #944613 £16,019 
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THE “GLO-CLAD” WIRING SYSTEM. 


Іх the past we have described many wiring systems each 
possessing its distinct features and advantages, although all 
have much in common. The same may be said of the GL 
clad " system designed by Messrs. W. T. Glover & Co., of 
Which some particulars are given below. 

It is claimed that the ‘* Glo-clad ” system fulfils all the 
requirements expected of an efficient installation, that is. it 
is watertight, gastigbt, acid-proof, and electrically continuous: 
in addition, it is said of the system that the important item 
of cost, which includes maintenance, bears comparison with 
that of systems requiring less initial outlay. 

The Glo-clad ” system is an open one. The cables are 
rubber insulated and protected by a sheath of lead alloy which, 
while of comparative hardness, is ductile enough to permit 
of its being readily bent. These cables are inade up With one 
or two cores as required, each conductor consisting of 30 . 
in. wires, the twin cable being designed primarily for a.c. 
circuits. The junction box is of cast iron into the outlets ul 
which brass glands are screwed. These glands bear an internal 
thread and the metal sheath of the incoming cable is screwed 
to fit into the gland; a packed lock-nut holds the gland in 
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Fig, I. TINA, Position oF GLAND (SECTION). 


position, and prevents the access of moisture. Pig. 1 shows 
in section the arrangement described, and fig. 2 gives a plan 
view of a fitted 4-way junction box. It will be seen from the 
view of the box that the wires are bunched into connectors 
which are completely enclosed in porcelain, and this rests 
upon a porcelain base. The joint between the box and its 
lid is of the tongue-and-groove type, and is made up with 
Watertight packing and secured by four screws. | 

The cables are ordinarily run upon wood strip— where this 
can be screwed to ceilings and walls. In the case of stel 
girder roofs a special steel tray is employed. Fig. 3 shows 
thgse systems in use, both steel tray and wood strip; à water- 
tight switch specially designed to suit the system is also 
seen in this illustration. А very useful tool supplied with 
this system serves a three-fold purpose. It takes the share 
of a pair of pliers, but the head is divided into three parts, 
one for cutting the sheath of single Glo-clad " cable, one 
for cutting the twin cable, and a centre part for stripping 
the rubber insulation from the conductors, 


CABLE CONNECTOR _ 


COMPLETELY ENCLOSEO ix c 


Fig 2. 
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The method. of procedure in installing the © Glo elad” 
Ste is brietly as follows: The cable supporting strips. 
Wood or steel, are first fixed. in position, amd then the june. 
tm boxes and switches are fixed. The cables are then run 
along the supports, six feet or so being left unclipped tem 
porarily on either side of each joint or terminal, and sutlicient 
slack allowed for easy handling and connecting. The lock 
nuts upon the glands are run back to the hexagon head, and 
the gland is screwed well into the box. The cable end is 
then. trimmed and screwed with a special die which enables 
the correct length of thread to be gauged. The interior 
porcelains are removed from the box, and the cable is 
threaded through the Шапа. The cable is pulled home » 
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that no slack is left outside the box, and the correct position 
of the cable within the gland is thus assured. The gland is 
then unscrewed from the box and thereby screwed on to the 
threaded cable, and the locknut is brought up into position 
against the end of the box socket. The connections are then 
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FId. 3.—METHODS OF INSTALLATION. 


made, and the porcelains put into position. Special lids for 
the boxes have been designed to meet various lighting re- 
quirements. _ Other fixtures are multiple switch boxes con- 
taining three or five switches in one case, combined switch 
and distribution boxes, and distribution boxes with fuses 
mounted on hinged bars enabling them to be swung out for 
Inspection or replacement. 


ELECTRICAL DEVELOPMENT IN JAMAICA. 


THe Kingston correspondent of The Times Trade Supplement 
says that two exhaustive reports on the subject of hydro-elec- 
tric supply and the electrification of the Jamaica Government 
Railway have been presented to the Legislative Council for 
consideration this year. 


Mr. Н. Howard Humphreys, who visited the island during 
1920 and made an investigation on behalf of the Colonial 
Government, deals with four rivers in the central portion of 
the island in his report. These streams conform to the neces- 
sary stipulations, and he points out that in normal times 
their development would have been a comparatively cheap 
matter as no impounding dams and other expensive works 
are necessary ; the pipe and conduit lines are short, while the 
fall, volume of water, and constancy of flow are satisfactory 
within the required limits of power. As the pipelines and 
conduits will be laid north aud south, there does not appear 

е any grave risk from earthquake shocks in the locality. 
Owing to the possibility of earthquake damage and for other 
reasons, 16 is desirable to avoid the eastern end of the colony. 

The estimated cost of the works projected with steel at its 
present high price, and on the assumption that the pipes are 
purchased in the United Kingdom, is £420,450. Should the 
pipes be purchased in the United States together with rein- 
forcing steel, a saving of £18,000 is anticipated. The esti- 
mates provide for the whole of the engineering work from 
the intakes to the turbine inlets and other charges. 

Seven transformer sub-stations are recommended on the 
two main sections of the railway at a cost of £160,000, rang- 
ing from 500 to 1,500 kW. For overhead trolley, feeder, trans- 
mission, and telephone and telegraph lines the cost is esti- 
mated at £500,000; and for the purchase of 21 electric loco- 
motives, at £273,000. The cost of the whole enterprise is 
placed at £1,970,240. 

Mr. Humphreys's report was referred to Messrs. Preece, 
Cardew & Rider, who advised the Crown Agents that in the 
first instance three power stations should be provided with 
13,000 water h.p. or 7,280 kW; power would also be available 
for industrial and lighting purposes. With a plentiful supply 
available, the question of irrigation should receive more 
attention, as pumping schemes, which have hitherto been 
too costly, could be undertaken. Direct current is recom- 
mended for the railway. 

The consulting engineers are convinced that the rivers tested 
are sufficient to give power to operate the railways and leave 
a considerable margin for other purposes; development of 
the rivers would render the island practically independent 
of the coal supply for power purposes; the island would thus 
become self-supplying. Electrification of the railway would 
ring about considerable improvement in the passenger and 
traffic services, while а supply of electrical energy at reason- 
able rates should encourage the development of new industries 
and add to the general prosperity of the island. 


LEGAL. 


AN IRISH ELECTRICITY AGREEMENT. 


AT Carrick-on-Shannon Quarter Sessions, before Judge Brown, 
an interesting case was listed, in which Messrs. Telford, Grier 
and McKay, electrical engineers in that town, but having an 
office in Glasgow, sought to recover from consumers amounts 
due for electric lighting supply. 

It apeared that, by an agreement between the company and 
the Carrick-on-Shannon District Council in 1917 for the public 
lighting of the town and the pumping of the water supply, it 
was provided that the rate per unit to private consumers should 
be 6d. for light up to a certain amount, and then 3d. The 
company found that it could not continue supply at these 
rates, and proposed to charge 9d. per unit. Business houses 
and other private consumers refused to pay this increased rate. 

For the company, Mr. Gillespie held that the company could 
not, and should not, be asked to supply at а loss. Notice of &he 
increased charge had been duly served, and instead of refusing 
to take the supply the parties had gone on using power. His 
view was that the District Council had no power to make an 
agreement on behalf of private consumers. 

His Honour decided to gtve a decree for each amount, as 
claimed. Не was of opinion, with Mr. Gillespie, that the 
Council had no power to make such an agreement. If private 
consumers had signed the agreement it would have & 
different matter. 


ВаѕтгАх ELECTRIC Co., Ілр. 


THE petition of W. F. N. May and Another for an order for 
the compulsory liquidation of the Bastian Electric Co., Ltd.. 
was before Mr. Justice P. O. Lawrence in the Companies' 
Winding-up Court on Tuesday (June 14(һ). 

Mr. ”існтох Рошоок, for the petitioners, said it stood over 
for 14 davs to see if anything could be done to pay off the 
claim. Certain negotiations were going on, he thought, which 
might result in a settlement. Не therefore asked for another 
week’s adjournment. 

This was granted. 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week, Correspondents should forward their communi- 
cations at the earliest possible moment, No letter can be published 
unless we have the writer's name and address in our possession, 


Electric Light Wiring Systems. 


With reference to the recent discussion in your columns, I 
am enclosing herewith a few samples of cab tire cable which 
has been in use for about three or four years. | 

It was run on porcelain insulators in the open air, but was 
protected from the direct effects of the sun and weather by 
a roof. The wires were kept from 2 in. to 3 in: apart. 

In the majority of cases it has failed at bends and also 
underneath the insulators. 

I may add that it was immune from steam rollers. 


Wireman. 
June 10th, 1921. 


[Some of the faults take the form of cracks in the sheath- 
ing at bends; other samples show unmistakable evidence of 
severe local overheating. Apart from these features, the 
o~ appears to be in its normal condition.—Eps. ELEC. 

RV. 


An abstract of the above paper by Mr. F. T. Alldread, and 
of the discussion on the same, published in your current issue, 
refers so frequently to C.T.S. wiring, and in some cases with 
such a lack of knowledge of the subject, that we trust you 
wil allow us to deal with the matter in your columns as 
briefly as possible. 

To begin with, Mr. Alldread has invented а new name for 
C. T. S., namely, Hard rubber-cased V.I.R. wiring." We fail 
to see the need for rechristening this well-known type of 
cable, and would also point out that hard rubber ” is almost 
a standard phrase for ebonite, and so is likely to be misunder- 
stood, especially by American readers. Mr. Alldread states 
that the sheathing cracks at а considerable period after in- 
stallation where the wires have been bent at а very sharp 
angle. This statement is hardly worth dealmg with unless 
as а very exceptional case, in view of the fact that Mr. All- 
dread later states that he has no experience of cab tire cable! 

Mr. Garbett states that he had found serious difficulty with 
cab tire cable at the ends, principally with regard to the risk 
of contamination with printers! ink and rough usage. 

We know nothing about troubles from this, but are confident 
that C. T. S. will stand up to both items better than any other 
cable protecting material. 

Regarding the ends of cables where exposed to the elements. 
Mr. Garbett says he has never yet seen any system which 
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dealt with troubles from this exposure. He, therefore, must 
be una ware of the St. Helens corrosion- proof fittings, of which 
many thousands are in use, in corrosive and weather-exposed 
situations. 

Mr. Crowdy calls C.T.S. “ funny stuff.“ but does not explain 
where its humour comes in, except to state that some people 
prefer to use it and others refuse! 

He also states that the ends of C.T.S. cable are a serious 
matter with regard to the shrinking of the sheathing from 
fittings after erection. 

The only explanation we can give for such an exceptional 
experience is that the sheathing has been pulled too tightly 
down to the fittings mentioned, and later the rubber has been 
allowed to gradually ease back; but there should be no need 
for such an abuse of the elastic properties of the sheathing. 
We have had these works and offices completely fitted up with 
C.T.S. for power, lighting, heating, telephones, &c., during the 
past eight or ten years, with the main object of finding out 
any defects, but have been unsuccessful so far, even with 
regard to the shrinking peculiarity mentioned by Mr. Crowdy, 
nor have we heard of this before from anv other user. 

Mr. Whitley states that the manufacturers of C.T.S. wire 
made а great mistake in recommending it for any or every 
purpose, and that though for certain purposes it was extremely 
useful, there were circuinstances where it should not be used. 

It is a pity that Mr. Whitley did not mention these unusable 
circumstances to make his statement useful as well as merely 
vaguely detractory. 

We beg to reply that we do not recommend C. T. S. for any 
purpose for which it is in the slightest degree unsuitable. 
For instance, a letter appeared in your columns recommending 
C.T.S. as being best for hot situations. whereupon we imme- 
diately wrote to contradict this, so far as situations under 
considerable and continual heat are concerned. We also do 
not recommend C.T.S. for underground mains (as mentioned 
by Mr. Revell), as. although it is used for mains where sewers 
are the only available conduits, this is merely because there 
is no room in the road for other conduits to be put down, 
and no other type of cable would stand the conditions inside 
sewers. For ordinary mains work it is too expensive. 

In conclusion, may we suggest to compilers of papers on 
the verv important and interesting subject of wiring, and to 
those who intend to discuss such papers, that if they are in 
anv doubt about C. T. S., on applving to this company they 
will receive full information as to its advantages and limita- 


tions. 
St. Helens Cable & Rubber Co., Ltd., 
J. H. C. BROO RING, 
Warrington. General Manager. 


June 13th, 1921. 
[Tt should be remembered that the paper and discussion 
referred to were both severely condensed before publication 
in our columns.—Eps. ЕЛЕС. Rev.] 


With reference to your report of the interesting discussion 
on various systems of wiring, I would like to make a few 
remarks. 

I have had 22 years of electrical wiring, and am conversant 
with all systems. I will take the various systems in their 
order :— 

Screwed tubing, lead-covered paper-insulated,, lead-covered 
vulcanised rubber, wood casing, and cab tire. 

All the above systems are quite in order when installed in 
dry places, but are failures in exposed and dainp atmospheres. 

You will notice I have omitted c.j. tubing, either with 
continuity grip fittings or nush-on fittings; neither of them 
are satisfactory, and I would prohibit them, as it 18 impossible 
to get à proper continuity job. 

Concealed Work.—Under floors and plaster, &c., you are 
reduced to fewer systems. Screwed tubing, lead-covered 
vulcanised rubber, lead-covered paper-insulated, cab tire, but 
not wood casing. | 

For the past 18 months I have been acting as temporary 
installation inspector to a large Corporation electri*ity under- 
taking. and I can honestly say I have come across very few 
good jobs done in casing. Twenty years апо you would get 
splendid casing jobs, but the wiremen of to-day don’t or 
won't understand it. 

For all vertical runs behind plaster I would insist upon 
nothing else but heavy-gauge screwed steel tubing and fittings, 
whatever the svstem ; if lead sheathing is used, the tubing to 
be bonded to the lead. 

Damp Situations.—I have tried every system, and have been 
reduced to two that have stood the test. namely, cab tire and 
vuleanised rubber and braided stranded wire run on bobbin 
insulators (not cleats), and bound with tar marlin cord. 

The various engineers were quite in order when they stated 
that the terminal ends of the cab tire split or reduced, leaving 
hare wires. I got over this difficulty by binding the ends 
with good quality adhesive Para rubber strip 4 in. diameter. 
In large works or warehouses, provided you have plenty of 
ceiling height, h.d. stranded copper wire run on insulators for 
the line wire would be in order. For the above system I use 
porcelain covered switches such as the D. & S. or Premier 
make. 

For a suitable cheap house wiring &vstem I would recom- 
mend the B.I. & H. system of lead-covered paper-insulated 


wire, but instead of using lead trays or boxes for jointing, | 
would suggest front recessed wood blocks and bottle wax ur 
low-grade sealing-wax—not the wax recommended by the 
makers—and using the usual bonding clips for earthing. 

I have installed thousands of lights on this system, and have 
found it low both in cost of labour and material, also the 
insulation test 1s equal to wood casing and lasting. 

Regarding Stannos wire and other systems akin to it, they 
are quite all right on pressures up to 100 volts, but 1 would 
not handle them for higher pressures. 


Oldham. 
June 12th, 1921. 


G. Hough. 


Fire Prevention and the Insurance Companies. 


Your issue of the 3rd inst. contains a letter from Mr. E. W. 
Hubbard, who expresses the view that it is as much in the 
interest of insurance companies as of the public that the 
former’s fire loss ratio should be reduced, and he doubts the 
actuarial experience of any one who does not agree with hin. 

I wonder if he has really thought the matter out. lt may 
be worth while to provide him with material for thought. 

First of all—for it is best to proceed by easy stages—would 
it be in the interest of insurance companies if the risk of fire 
was eliminated altogether, if, in fact, the fire loss ratio was 
reduced to zero? The answer is in the negative. If there 
were no fire risks, there would be no fire insurance companies. 

Secondly, would it be in the interest of the insurance com- 
panies if the risk of fire was diminished by one-half or any 
other percentage one likes to name? ‘The answer is still in 
the negative, for exactly the same principle applies. lí the 
risk of fire is reduced, premiums tend to fall. lt is true the 
fall may be prevented or delayed by the elimination of com- 
petition and other artificial bolsterings, but the tendency 
exists. 

Thirdly, since the fire loss ratio is the percentage of pre 
miums paid by the public which they receive back in payment 
of fire claims, the greater the percentage they receive back 
the better it is for them and the worse for the companies. 
An abnormally low fire loss ratio means that the insurance 
companies are charging too much premium. That is the com- 
plaint as regards protected risks.“ The loss ratio is much 
too low. 

Fourthly, since the real concern of the insurance companies 
to-day is their expense ratio, reduced premium income hurts 
their most tender spot, for & reduced premium income means 
an increased expenses ratio. 

No one wants bureaucratic interference if it can be avoided. 
One would prefer to rely on the broad outlook, the publi 
spirit, and the wise unselfishness of the giants who hold the 
insurance monopoly. If only these qualities were a little 
more apparent ! 

F. Collett. 


London. 
June 18th, 1921. 


Kinema Supply. 


In “ Lindsell v. Paignton Electric Light Co., Ltd.” vou 
reported in April, 1920, that Mr. Justice Bailhache’s devion 
was that the energy used for the motor generator. . must 
be paid for at the lighting rate.“ T 

I should be glad to know whether supply authorities pener- 
ally are charging the lighting, power, or an intermediate rate 


for this supply. 
C. Culmer Hodges. 
Dawlish Electricity Works. 
June 9th, 1921. 


[Supply authorities are not bound by the decision in the 
Paignton case; they can formulate any tariff they please fot 
kinematograph theatres as a class of consumer. From dats 
that we collected in 1919 it appeared that practice was very 
variable, all three methods mentioned by our correspondent 
being in use.—Eps. Etec. Rkv.] 


Wear of Rotary Converter Slip Rings. 


I was very interested to read in your issue of May ЭШ an 
article by Koocaf " regarding uneven wear of slip rings 
on a rotary converter. While I agree with his suggestion, 
and also Mr. W. G. Stuart's remarks as to ће transference 
of metal from brush to ring or ring to brush, there 35, 
think, another action taking place which has a greater effect. 
The friction between two rubbing surfaces such as a slip ring 
and a brush varies according to the amount of current flowins 
between them, being greater with a heavy current than wit 
а small current, and consequently the amount of wear will 
vary also. I am in charge of rotary converters where the 
angular distance between the brushes on the slip rings !5 
equal to the angular distance between the north and вош 
poles on the field of the machine. but still the flats form ver 
badly. They are ten-pole machines, and there are ten bie 
places and ten hollows on each ring, thus proving that ths 
other action is present. I think that if it could be arranged 
to place two brushes, one each.to correspond with a nort 
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and w south pole, and two more to correspond with positidns 
between the poles (on a ten-pole machine that would mean 
two brushes 36 deg. apart and two more 36 deg. apart, but 
either 18 deg. or 54 deg. form the other pair), it would prac- 
tically do away with the uneven wear. The other alternative 
would be to provide some means of shifting the brushgear 
round to a different position periodically, but I should prefer 
the first method inyself. 
Bernard T. Smith. 
London. 
dune sth, 1921. 


The Lubrication of Ball Bearings. 


In fitting ball bearings to dynamos and motors there seems 
to be a divergence of opinion between various manufacturers 
as to the provision of lubricators, some being in favour of 
the use of а screw-down grease lubricator, and others fitting 
no lubricator whatever. 

Ball bearings require very little lubricant. I have found 
that а bearing properly washed out and packed with grease 
will give perfect service for at least a year without attention. 
It is desirable that a ball bearing should be thoroughly washed 
out at least once a year. 

If lubricators are fitted, the tendency, especially with un- 
skilled labour, is to fill them up with grease, or possibly oil, to 
such an extent that the surplus is frequently distributed over 
the conmutator and windings. 

No doubt there are very good arguments in favour of 
fttng lubricators, and an expression. of opinion by your 
readers, I am sure, would be of treat interest to dynamo and 
motor manufacturers who standardise on ball bearings. 


J. C. Todman. 


London. 
June 9th, 1921. 


Though One Rose from the Dead.“ 


Several months ago I ventured to make a simple statement 
of fact which was not well received by some of your corre- 
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spondents, and I now enclose a short report of a recent speech 
of Mr. Robert Fleming, at the meeting of the Investment 
Trust Corporation, from which I take the following remarks 
suid to have been made by the late Lord Moulton :— 

There is no prospect of our being able to bear the burdens 
of the future unless by advances in technology—the science 
of the industrial arts—we are able to produce better and more 
cheaply than our competitors.” 

Are there still any dissentients? 


June llth, 1921. 


W. H. M. 


The Grading of Mains Engineers. 


The correspondence on the above subject is very in- 
teresting, and no doubt our worthy brothers—Charge and 
Mains Engineers—have all grievances, but both of these gentle- 
men seem to forget the meter engineer, a grade which is not 
even mentioned in the Award 9,281, not the E.P.E.A. Award 
alone, because there are members belonging to the E.T.U. as 
well as the E. P. E. A. Meters has been for years looked 
upon by the powers that be as an insignificant occupation, 
yet if probed in all its branches, it should rank with the 
charge and mains engineer. The w hole question is involved by 
the fact that the * Stoker Award 9,281 is too obscure. There 
should be a schedule laid down giving grades to all the 
technical staff; at present it gives great prominence to just 
two or three grades. My 25 years’ experience convinces me 
that the mains engineer should be recruited from the mains 
department, not from the generating station—that is, promote 
а mains foreman who, after all, is the man that should know. 
Do any of your readers know of any grading for the 


Meter Engineer? 
June 4th, 1991. 


A PecuniaR PnENOMENON.—''H. E." desires to thank Mr. 


= R. С. Hadfield for his clear and interesting explanation of 
this. 


BUSINESS NOTES. 


Bankruptcy Proceedings.—J. F. Lyons, clectrical 
engineer, Front Street, Consett, Durham.—The first meeting of 
creditors was held on June 8th at the Official Receiver's Office, 
Pearl Buildings, 4, Northumberland Street, Newcastle-upon-Tyne. 
According to the statement of affairs the liabilities amounted to 
£1,208, against assets estimated to realise £529, or a deficiency of 
£679. No cash book had been kept by the debtor. He had 
entered into a contract under the Chester-le-Street housing scheme. 
The creditors decided to appoint Mr. A. E. Carr, of Newcastle, as 
trustee of the estate, with a committee of inspection. The publio 
examination herein was fixed to be held on June 9th at the 
County Court, Westgate Road, Newcastle-upon-Tyne, but the debtor 
did not appear (by permission of the Official Receiver), and the 
examination was adiourned. 

T. Р. PoLLIT & Co.. LTD.. electrical and mechanical engineers, 
Fish Dock Road, нш i following are creditors :— 


Bates, J. G., е Pethers, Ltd. - Ре . £26 
Edison Bwan Elec. Co., Ltd. EC. Pilkington Bros. .. £s «s 10 
Falk, Stadelmann & Co., Ltd.. 18 Roberts & Jackson T ee 15 
Grimsby ‘Tramways Co.. is 18 Roberts, R. W. ps 11 
Hildred, Geo. мы Ltd. 5% 22 Sisson, W., & Co., Ltd. . x 91 
Hansdell & Co., Ltd. vé 23 Siemens Bros. & Co., Ltd. 14 
Kaye & Sons m T © 82 Taskers E ngineering Co., Ltd. 23 
Legal Insurance Co. xà "M 19 Walker, R. edo 12 
Morley & Co., Ltd. es .. 226 Reeves, A. R. ; wie T 15 
Napier Kimber, Ltd. - 32 Smethurst, J. Ww. vs E 77 
Nicholson Bros. € v 13 Pollitt, M. .. sa 25 


8. H. DoUGHERTY (Mersey Electrical Co.), electrical engineers, 
Liverpool.—Truatee (Mr. H. W. Bowler, 30, North John Street, 
Liverpool) appointed June 7th. 

ALFRED JOHN HARRISON, trading as the Xtra Lighting Co., 
4, 5 and 6, Old Market, Sunderland, Durham, electrical and gas 
engineer.—The adjourned public examination of this debtor was 
held recently at the Court House, John Street, Sunderland. He 
was questioned with reference to his financial affairs, and the 
examination was closed. 

R. B. HAND & Co., LTD., electrical engineers, 63, High Holborn, 
W.C.—In pursuance ‘of the provisions of the Companies (Consoli- 
dation) Act, a meeting of the creditors of the above was recently 
held at the offices of Mr. Charles May, solicitor, 175. Lavender Hill, 
London, S.W. It was explained that the meeting had been called 
as the shareholders had passed a resolution in favour of voluntary 
liquidation, and had appointed Mr. P. J. Hooper, of 53, The 
Broadway, Wimbledon, S.W., as liquidator. According to the 
statement of affairs presented. the liabilities totalled £3,952, while 
the assets comprised stock, fixtures, and fittings, amounting to 
£1,942, which were estimated to realise £1,096. The liquidator 
stated that he had not been able in the time at his disposal to pre- 
pare any figures regarding the trading, and he could not give a 
detailed account of how the deficiency had arisen. The company 
was registered nearly two years ago with a nominal capital of 
4K 1,000. The issued capital amounted to £800. The creditors 
passed a resolution asking the company to appoint Mr. W. J. 
Osborn, of Messrs. Corfield & Cripwell, I.A., Balfour е Fins- 
bury Pavement, E. C., as the joint liquidator of the company, 
together with a committee of five of the principal creditors, 


F. E. J. PADMORE, electrical contractor, Mhrlborough Road, 
Nuneaton.—The public examination was held at the Coventry Bank- 
ruptey Court on Monday last before Mr. Registrar Kirby. The 
statement of affairs showed liabilities £211, assets nil. Debtor 
stated he commenced business in November, 1918, with £5 
capital, The causes of failure were keen competition and loss 
of trade through the strike, and also illness. The examination 
was closed. 

T. HARDMAN, electrician, Rawtenstall.—First meeting, June 21st 
at the Official Reoeiver's offices, Manchester. Public examination, 
July 15th, at the Public Hall, Rochdale. 

O. T. STANTON (SOUTHERN ELECTRIC ENGINEERING Co.), 
electrical engineer, 25, Beckenham Road, Penge.—Last day for 
proofs for dividend, June 29th, Trustee, Mr. Т. Gourlay, Official 
Receiver’s Offices, 132, York Road, E. C. 1. 


Dissolutions of Partnership.— E. E. CLARKE & Co., 
electrical engineers and oontractors, 4, Alhambra Buildings, 
Morecambe, — Messrs. E. E. Clarke and H. Schofield have dissolved 
partnership. Mr. Clarke will attend to debts. 

WILLIS & SHAW, electrical engineers, 37, Haley Hill, Halifax.— 
Messrs. H. Willis and 8. Shaw have dissolved partnership. Mr. 
Willis will attend to debts. 

FOWLER & JONES, electrical engineers, 14, Menzies Street, Liver- 
pool.—Messrs, H. Y. Fowler and A. E. Jones have dissolved 
partnership. Mr. Fowler will attend to debts and oontinue the 
busineas. 

HENRY JONES & Co., electrical and general engineers, 80 and 49, 
Ebury Mews, Eccleston Street, S.W.—Mesars. H. Jones and N. A. 
Usmar have dissolved partnership. Debts will be attended to by 
Mr. Jones, who will continue the business under the same style. 


Trade Anvouncements.—Mr. S. Веттв, lately with 
Messrs. J. H. Winter & Co., of Bristol, has commenced business as 
an electrical engineer at 63, Oxford Street. Weeton-super-Mare. 

MkSBvIs. PERRY, SAVAGE & Co., electrical engineers, have com- 
menced business at 28, Conway Street, Birkenhead. 

MEssBs. Воотн & BomrorD, LTD., electrical engineers, have 
removed to 22, St. Andrews Crescent, Cardiff. Telephone number, 
1466. Teleg rams, Induction, Cardiff.“ 

Messrs, WILLIAMS, PELL X BARING, Old Serjeants’ Inn 
Chambers, 5, Chancery Lane, W.C. 2, have been appointed sole 
agenta for the United Kingdom for the sale of electrical 
machinery and apparatus made by the Heemaf Co., of Hengelo, 
Holland. 

ALLIED NATIONAL COBPORATION, LTD., engineers and export 
merchants, of 31, Great Tower Street. inform us that after 
June 25th their address will be 72-74, Victoria Street, S. W. 

Messrs. A. J. WRIGHT & Co., ' manufacturing electricians, 
have removed from 61, Eden Grove, Holloway, N., to 395, City 
Road, E.C. 1. 

Messrs. C. Н. RUNNALLS, electrical engineers, of Sutton 
(Surrey), have removed their business from 6, St. Barnabas’ 
Road, to new premises in Grove Road. 
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THE Forest City ELECTRIC SERVICES Co., LTD., of 39, Chapel 
Street, Salford, will on June 20th remove their offices and stores 
to new premises as under :—(ftices, 10. Princess Street, Cheater 
Road, Manchester; stores, 2 and 4, Cornbrook Road, Manchester. 
The telephone number will remain unchanged. 


Catalogues and Lists.—Mxssns. ANDERSON & BURGESS, 
122, Wellington Street, Glasgow.—A type-written stock list of 
paper of various kinds. Priced. 

Messrs. RAYNER & HEALD, LTD., Duke Street, Derby.—Stock list 
of two- and three-phase squirrel-cage and slip-ring induction motors. 

THE PRIORY ELECTRICAL ENGINEERING Co., Bath Street, Bir- 
mingham.—An illustrated leaflet describing a new type af ceiling 
rose fitting. 

Messrs. W. J. BITHELL, LTD., Whitehall House, 29-30, Charing 
Cross, S. W. 1.—4An illustrated booklet, dealing with automatic 
graba for excavating, dredging and lifting. 

Messrs, W. T. GLOVER & Co., LTD., Trafford Park, Manchester. 
List No. 14, describing in detail the Glo-clad" wiring system. 
Full illustrations and prices are included, 

THE MIRBLEES WATSON Co., LTD., Scotland Street, Glasgow.— 
An illustrated pamphlet, giving particulars of surface-condensing 
plant installed in the Dalmarnock station of the Glasgow Cor- 
poration. 

Messrs, WILLIAMS, PELL X BARING, Old Ser jeants' Inn 
Chambers, 5, Chancery Lane, W. C. 2.—A number ot il lust rated 
descriptive pamphlets dealing with the products of the Heemaf 
Co., of Holland, which include motors, switchgear, &c. 

AUTOMATIC AND ELECTRIC FURNACES, LTD., 251-283, Gray's 
Inn Road, W.C. 1.—Heat Treatment Bulletin No. 28, The Heat 
Treatment of Carbon Tool Steel.” This is a full, but condensed, 
description of tool-steel production, with detaile of the various 
processes, Such as forging and rolling, full and short annealing, 
normalieing. hardening and tempering. 

М кз8в8. UNDERWOOD (MANCHESTER), LTD., 53, Brown Street, 
Manchester.—Leatiet No. 23, illustrating ‘‘Moonstone”’ half-watt 
fittings (bowls). Priced. 

THE EDISON SwAN ELECTRIC Co., LTD., Ponders End., Middlesex. 
—List No. H H 220, a comprehensive catalogue of electric fans for 
all purposes, with descriptions of special accessories such as 
automatic shutters, regulating resistances, oscillating bases, 
adapters, &c. Fully priced and well illustrated. 

ENGINEERING AND COLLIERY APPLIANCES, LTD.. Sheffield. — T wo 
leaflets giving particulars and prices of Ecal "hack-saw blades. 


Catalogues Wanted.— THE  SorkNTIFIC ELECTRICAL 
Works, electrical engineers and inetrument makers of Charlotte 
Street, Dublin, desire to receive catalogues from manufacturers of 
electrical machinery, apparatus, and accessories, &с. 

Messks. HAMILTON X LIDDAMAN, LTD., factors, of 12, Charing 
Cross Road, W.C. 2, will be pleased to receive catalogues and price- 
lista of electrical apparatus, accessories, cable, &c. 


Book Notices.—'* Aluminium Facts and Figures." 68 pp. 
London: The British Aluminium Co., Ltd. Price 58. net.—This is 
a new and revised edition of a pocket-book of great value to all 
who are connected with the use or supply of aluminium. Every- 
thing which it is desired to know about aluminium appears to be 
included. Full details of the physical, mechanical, and electrical 
characteristics of aluminium and its alloys are given, and a com- 
parison is made in most cases with the equivalent properties of 
copper. Many details and directions for working are given, such as 
hammering, spinning, pressing, jointing, polishing, &c. Other parti- 
culars too numerous to mention are given in comprehensive tables, 

Scientific Paper of the U.S. Bureau of Standards No. 410, 
„Thermal Expansion of Copper and Some of its Important Alloys.” 
F9 pp. Washington: Government Printing Office. Price 25 cents. 
—This publication gives data on the thermal expansion of 128 
samples of copper and its alloys of various compositions under heat 
treatment, mechanical treatment, &. 

The Decimal Educator for June contains, inter alia, extracts 
from a memorandum by Mr, Harry Allcock on the importance 
of the &loption of the metric system in this country for the 
development of foreign trade, and from a lecture by the hon. 
secretary of the Decimal Association, Major G. E. M. Johnson, 
explaining the use of decimal costing methods in the offices of a 
large engineering firm. It is published by the Decimal Association, 

rice 6d. 

"The Technology Reports of the Tóhoku Imperial University, 
Sendai, Japan." Vol. II. No. 1. Pp. 40. Tokio: Maruzen Co., 
Ltd.—Ineluded in this issue are A Fundamental Study of 
Japanese Coal," The Energetics of Telephone Receivers,” On 
the Discharge through an Aluminium-Cell Livhtning Arreater,” 
and General Consideration of an a.c. Circuit with Periodically 
Variable Resistance. 


Credit for Mexican Importers.—The British Vice-Consul 
at Guadalajara, Mexico, reporta that local merchants are showing 
great interest in the importation of United Kingdom manu- 
factures, but, the development of business is beiny seriously 
hindered by tho lack of standard types of credit allowed by United 
Kingdom firms to Mexican importers. Не adds that United King- 
dom manufacturers and exporters do not seem to have the courage 
to make clean-cut credit propositions, while many send catalogues 
without prices and seem to hope that orders will ensue from corres- 
pondenco.— оа мі of Trade Journal, 


French Moulded insulation. — With reference to the 
note appearing in our lust week's issue under the above title, we 
are informed that the submarine accumulator box shown was made 
for the American Navy and not the British Admiralty, 


The Union of German Electrical Englneers.— The 
Central Union of the German Electrotechnical Industry held an 
ordinary meeting. under the presidency of Herr Carl von Siemens 
in oonrection with the electrical exhibition which took place at 
Essen at the end of May. After mentioning that the Union had 
advocated the maintenanoe of State control over the export and 
import trade, the general report stated that, as a consequence of 
the general improvement in the supply of raw materiale, it was no 
longer of any importance for the Union to look after the interests 
of members in procuring such materials, Negotiations were pro- 
ceeding with the organisations concerned with regard to the prices 
and conditions of delivery of porcelain and of transformer sheets, 
and new Conditions would presumably be issued in the near 
future. 

As to the situation of the question of reconstruction in Franoe, 
Herr Henrich stated that orders were to be expected in the early 
future from France for weak current installations, as it wa 
proposed to undertake the re-establishment of entire telegraph and 
telephone networks in the destroyed districte. Dr. Sieg, director 
of the Gottfried Hagen Accumulator Works, of Cologne-Kalk, 
mentioned in this connection that the aggregate sum of the 
deliveries devolving upon the German electrotechnical industry 
from the reparation demands only amounted to 2. E O0. O00, 000 
marks,” of which 1,500,000,000 marks applied to telephone and 
telegraph installations. As a consequence, the re-establishment 
orders remained far behind the expectations.” Thus the impres- 
sion was gained that the French preferred to purchase at home, 
even if it were more coatly to do so. 

It was further mentioned that the Union of German Electrical 
Engineers (V.D.E.) had decided to discontinue, as from October is, 
the use of substitute metals (iron, zino, &c.), beoause they are 
unprofitable. The Government, however, is considering a scheme 
for maintaining such subetitutes, particularly aluminium, 


For Sale.— By direction of the Disposal Board, Mess 
Bowling Bros. will sell by auction on June 28th and 29th at H.M. 
Dockyard, Pembroke Dock. and on June 30th at the Pembroke 
Airship Station, Milton, а quantity of machinery stores, including 
generating sets, motors, lamps, carbons, &c. For particulars see 
our advertisement pages to-day. 


Suggested Polish Credit Scheme.—At the London 
Chamber of Commerce, on June 14th, Mr. 8. Janicki, editor of the 
Polish Economic Bulletin, outlined a scheme for establishing Polish 
external trade by means of a Polish Industrial Credit Society. 
Mr. Janicki said that Poland was а wealthy country, but owing to 
the lack of guarantees, had been unable to gain the confidence of 
foreign merchants. To meet this need, a group of Polish manu- 
facturers had suggested the formation of an Association with head- 
quarters at Warsaw and a branch at Lodz. Only merchants and 
manufacturers owning real property in Poland would be eligible 
for membership, as the system of guarantees would be based upon 
the value of auch property. Mortgage bonds in dollars, sterling or 
French france would be issued, charged upon this property. Such 
loans would not exceed, during the first five years’ working, 40 per 
cent. of the value of sites and buildings, or 50 per cent. of the value 
of plant and machinery, based on pre-war standards. The loans 
would be written off in periods of 15, 20 ог 25 years, a sinking fund 
for this purpose being commenced at the end of the first five years. 
The society would receive 7 per cent. interest on advances, and 
would pay 7 per cent. interest upon ita bonds. The Polish Gover- 
ment would be responsible for the capital and interest of tbe 
society's bonds up to, it is understood, & 20,000,000. 


Lead Report.— Messrs. JAMES Forster & Co., in their 
report of June llth, say :—‘“Closing prices yesterday were 
£23 28. 6d. for June and £22 12s. 6d. for September, against 
£22 28. öd. and £22, respectively, at the end of last week. Each 
day this week we have had an active and rising market up to 
Thursday, when the top prices paid were £23 78. 6d. for June and 
£23 for September. The intrinsic position of the metal—as we have 
pointed out for some time past is very strong, in spite of the coal 
strike and consequent dislocation of business. . . Consumers in 
London and the provinces who have keen in the market this week 
for prompt and June supplies have found none available except 
from refiners works (which means 20s, premium on market values 
for ` foreign ") or from public stocks.“ 


Living on Capital.—At a luncheon of the National 
Association of Merchants and Manufacturers, last week, Lo 
Einmott, who presided, said that the recent war was much more 
exhausting and devastating than the Napoleonic wars. We were 
not yet on the high road to recovery. and were not getting our 
export trade back to any satisfactory extent, He was appalled by 
the apparent levity with which large classes of our people looked 
on the preeent state of affairs. The great industrial disputes in 
progress at present meant that we were living on our capital. The 
quiet way in which these disputes were being borne was à 
tribute to the sanity of our people, but the fact of their existence 
and intensity showed a lack of realisation of the jeopardy in which 
the country stood industrially to-day. 

Sir Drummond Fraser said that the Financial Department of the 
League of Nations unanimously decided, оп May 31st, to recom” 
mend the application of the international credits scheme for the 
restoration of Austrian finances, Credit was the funds ment 
need, and the Ter Meulen scheme was the accepted solutior. * 
left intact, the ordinary channels of trade and provided а re etw 
of credit whtch could be tapped by genuine traders. The ex nome 
restoration of Austria waa the key of the whole situation. 
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German Interests in Sonth America. — Although 
through financial necessities the South American undertakings of 
the German Transmarine Electricity Co., of Berlin, were transferred 
about a year ago to the Compania Hispano-Americana de 


Electricidad, of Madrid, it should not be overlooked that the 


Germans have by no means lost interest in the great original 
un | which formerly represented а gold value of 
something like £12,000,000. The iasue to German holders 
in exchange for their shares and bonds of shares and interest 
bonds in the new Spanish company has continued the indi- 
vidual proprietorship of the former and of the Swiss under- 
takings which are also concerned. But what is, perhaps, of 
particular importance to the Teutonic mind is the decision which 
was reached at the meeting of the Spanish company on May 31at 
to elect to the board of directors Dr. A. von Gwinner, E. Heinemann 
(Deutsche Bank), О. Olven (Berlin Electrical Undertakings Co.). 
and Dr. Salomonsohn (Disconto Gesellschaft). On this basis the 
continuation of the German hands and of German plant in the 
South American supply undertakings and tramways is a foregone 
conclusion, It would be of interest to hear what the Spanish 
electrical manufacturing companies and firms have to say on the 
question. If they formerly entertained any hopes of seouring a 
good customer in the Compania Hispano-Americana, these expecta- 
tions will doubtless be dispelled by the addition of four German 
directors to the board of the company. 


A Telephone Charge Gnide.— We have received from 
Messrs. Geo. W, WHEATLEY & Co., LTD., shipping agents, &c., а 
useful booklet which gives the charges for telephone calle from 
exchanges in the Inner London zone to exchanges within a 10-mile 
radius, and also to stations within а 25-mile radius. 


Foreign Trade.— MAY Ficures.—The following are 


the values of importa and exports of electrical goods and 
machinery in May :— 


May. 5 months, 1921. 
1921. Inc. or dec. Inc, or dec. 
IMPORTS. £ 8 3 


Electrical goods, &o. 151,021 

Machinery „+ 1,073,697 

Electrical machinery 93,622 
EXPORTS. 


+ 39,604 + 677,215 
+ 

Electrical goods, £o, 1,783,579 + 778,389 + 2,760,335 
Machin + 
+ 


444,142 — 1,283,044 
31,84  — 11,267 


ery ... „ 6,923,072 1.411.879 717,038,615 
Electrical machinery 459, 625 314,601 + 1,351,641 
RE-EXPORTS. 
Electrical goods, Xo. 14,642 1,271 + 75.505 
Machinery ... oe 90.650 66,417 — 90,521 
i 1,377 — 1409 — 6,558 
British Trade-Mark Applications.— Below іх a summary 
of the recent applications for British trade marks in respect of 


goods and productions connected with the electrical trades and 
industries :— 


Magnavox. No. 411,317. Class 8. Electrical sound-amplifying 


devices, loud-sapeaking telephones, marine telephones, aircraft tele- 
phones, &. The Magnavox Co., 2,725, East 14th Street, Oakland, 
Cal, U.S. A. January 7th, 1921. 

Tucker. No. 408,083. Class 8. Electric switchboards. No. 
408,084. Class 13. Electrical devices, fittings, accessories, &о, 
No. 408,085. Class 16. Articles made wholly or partly of porce- 
lain or earthenware for electrical purposes. J. W. Tucker & Co., 
Ltd., King's Road, Hay Mills, Birmingham. September 23rd, 
1920. 

Multi Frex. No. 413,588. Class 11. Portable high-frequency 
and cautery apparatus for curative purposes. Ernest J. Brad- 
brooke, trading as E. J. Bradbrooke, 14, Granville Place, London, 
W. March 19th, 1921. 

Spondella. No. 410.335. Class 50. Artificial filaments and 
fibres made wholly or principally from cellulose derivatives. 
British Cellulose and Chemical Manufacturing Co., Ltd., 8, Waterloo 
Place, London. S.W. December 2nd, 1920. 

Turbolite. No. 409,005. Class6. Electric generating machines, 
Henry E. Elrod Co, 220, Interurban Buildings, Dallas, Texas, 
U.8 A. October 22nd, 1920. 

Three Star. No. 412,165. Class 8. Electrical accumulators 
(not for medical purposes), electric lamps, dry batteries, &c. John 
Abrahams & Co., 54, Redcross Street, London, E.C. February 2nd, 
1921. 

Greenbat. No. 401,878. Class 22. Electric trucks. Greenwood 
and Batley, Ltd., 16, Great George Street, Westminster, S. W. 
March 15th, 1920. 

Wittonite. No. 413,750. Class 50, Insulating preparations, 
electrical. General Electric Co., Ltd., 67, Queen Victoria Street, 
London, March 24th, 1921. 


Engineers’ Continental Tour.— Part of the investigations 
of the Engineering Trades Joint Committee, saya the Manchester 
Guardian, have been completed. The members include repre- 
sentatives of the Employers’ Federation and of the Trade Unions, 
aud their tour of Continental engineering centres has been a 
revelation of the ећзіепсу of the organisation of the trades in 
Belgium, Holland, and Germany, and the anxiety and willingness 
{о increase outputs. 

One of the objects, sn far as the labour side is concerned. is to 
obtain data ws to the desirability of instituting generally a 14- hour 
week. Or tae Continent it is noted that a 48-hour week is worked, 
and selling prices are much lower than' ours. While British ship- 
yards pay #19 per ton for British ship-plates, Germany is sending 
ship-rletes Holland for £6 10s, per ton. 


* 


Tramway Workers’ Wages.—Convened by the United 
Vehicle Workers, a conference of delegates representing tramway 
employés throughout the United Kingdom was held at the Central 
Hall, Westminster, on June 13th, to consider a proposal of the 
employers to reduce wages by 58. a week. Tram drivers, con- 
ductors, washers, and other workers in the yard affected by the 
scheme number in all some 150,000. No official statement was 
issued at the close of the conference, which lasted over four hours, 
but it is understood that arrangements have been made for a 
negotiating committee representing the workers to confer with the 
employers in London on Thursday (yesterday), with a view to 
reaching an agreement.— Daily Telegraph. 

In connection with this matter the Daily Herald states that the 
employers have not put into operation the recommendation 
of the Court of Inquiry, held in March last, that the wage 


standards existing in March should be stabilised until December 
3lat next. 


The Engineering Wages Dispnte.—On Tuesday last both 
parties to the wages question in the engineering industry sat in 
full seasion to discuse means of agreement. The original proposals 
of the employers side were, a reduction of 38. per week as from 
June 16th, 1 further reduction of 3s. per week as from July 16th, 
and the cessation of payment of the "Churchill" 124 per oent, 
bonus in September. Against these proposals the Trade Unions 
pat forward the following alternatives, which they intimated 
would be acceptable to their members :—A reduction of 6s. per 
week in time rates, and 15 per cent. in piece rates in two instal- 
menta—the 124 per cent. and 7} per cent. bonuses to remain. The 
employers would not entertain the idea of this arrangement, but 
modified their original terms by extending the period over which 
the reductions would be effected. The Unions replied that if the 
notices of reduction were suspended for a fortnight a ballot would 
be taken among their members upon these last proposals. Tothis the 
employers would not agree, and a stoppage of work appeared probable. 
It was suggested that the employers’ proposala would be voted upon 
by the workers during the first fortnight of the closing of the works. 

On Wednesday Dr. Macnamara met representatives of both sidea 
in the hope of averting a atoppage. 

As we go to press we learn that the employers have agreed to 
suspend their notices until the end of June, in order that a ballot 
of the employéa may be taken. 


Tenders for Public Contracts in Argentina.—The 
Commercial Sesretary to H.M. Legation at Buenos Ayres, in a 
report on the above subject, states that with regard to contracts 
for which tenders are invited locally, United Kingdom firms cannot 
tender direct but only through a properly accredited agent, or 
through a local merchant firm which takes over their quotation 
and tenders it in his own name. Tle invariable stipulation that 
tenders must be made on Argentine stamped paper and be accom- 
panied by a deposit of 3 per cent. of the tender price. and further 
requirements, make necessary the final preparation of the tender 
locally and preclude firms from drawing up the tender in the 
United Kingdom for presentation in Argentina, 

United Kingdom firms who are not represented in Argentina, 
but who wish to be in a position to submit tenders, may care to 
arrange with the London office of some Buenos Ayres firm to 
present their tenders, Names of suitable firms will be furnished 
on application to the Department of Overseas Trade, 35, Old 
Queen Street, London, S.W. 1. 

Should, however, the appointment of a firm in Argentina to act 
эв their agent be preferred, the Department will be pleased to 
receive details of the requirements of United Kingdom firms for 
transmission to the Commercial Secretary for the usual inquiries.— 


Board of Trade Journal. 


Ontings.— On June 11th, the Designs Section Staff of 
the G.P.O. Engineering Department went for their sixth annual 
outing. The party motored to Keston, where it divided up and 
spent its time, according to taste, in visiting various well-known 
places in the neighbourhood (they were aided by an admirably 
drawn-up guide), or rambling overthe Common. After tea several 
photographs of the party were taken, and the return was made by 
a differcat route. 

On June 4th about 90 of the staff of the electricity department 
of the Stepney Borough Council held their annual outing, pro- 
ceeding by char-à-bancs to Hindhead, where they were met by the 
borough electrical engineer and manager (Mr. Wm. C. P. Tapper, 
M. I. E. E.), and the chairman of the Electricity Supply Committee 
‘Alderman Major C. R. Attlee, M.A.). Dinner was served at the 
3 ven Thorns Hotel, Mr. Tapper occupying the chair. The party 
then returned to the open air, and cricket, football, and rambles 
over the common апа to Wagoners’ Wells were indulged in. At 
5 p.m. an official photograph was taken, and tea was then partaken 


of. The return journey was made via Guildford, Leatherhead, 
Epsom, and South London. 


Gretna Factory to be Sold.—It was stated at a meetin 
of the Carlisle City Council, on June lith, by Mr. Partric Kerr, 
who was a member of a recent deputation to the Government from 
Gretna, that the War Offioe had decided to wash its hands of 
Gretna,” and in all probability the factory would be handed over 
to the Disposals Board. The construction of the town of Gretna 
was one of the large enterprises of the Ministry of Munitions, 
which converted a peat bog, fringing the sea, into a veritable city, 
with cordite factories employing about 12.000 persons. The 
buildings and equipment cost £9,184,000, and the cost of working 
the factory for two years was £12,769,000. Extensive electrical 
plant and installations for lighting and power were laid down 
which have been described in our pages, 
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LIGHTING AND POWER NOTES. 


Aberdeen. — Оп, Еск, — Some interesting figures 
regarding the cost of adapting boilers to oil firing were given 
recently at a meeting of the Emergency Sub-Committee of the 
Electricity Committee. It was estimated that the oost of con- 
verting one boiler was £700. Four hundred tons of oil per week 
would be neoessary, and а tank with that capacity would have to 
be installed. The total oost of converting all the boilers and 
arranging for storage capacity would be at least 812,000. 

EXTENSIONS SANOTIONED.—The Town Council has received the 
consent of the Electricity Commissioners to extend the Corporation 
generating station by the installation of one 10,000-kW turbo- 
alternator set, two 36,000-lb. boilers, and the construction of the 
necessary buildings. 

Bath.—Yzan's Workina.—The income of the elec- 
tricity undertaking for the year ended March 318 last was £:5,495, 
as compared with £35,547 in the previous period. Working 
expenses amounted to £38,045, as against £28,888, leaving a gross 
balance of £7,450 (£6,659). The payment of capital charges 
absorbed £9,396, resulting in a net deficit of 41,946, which 
compares favourably with a loss of £4,120 in 1919-20, It is stated 
that the increased revenue is due chiefly to insreased charges, and 
partly to increased consumption. The price per unit was raised 
during the year from 6id. to 8d., and the number of unita sold 
rose from 1,879,617 to 2,675,592. 


Bournemonth.— PRICE  INcREASE.— The Bournemouth 
and Poole Electricity Supply Co. has notified the Council that the 
following increased scale of charges for power is in operation as 
from Maroh 25th last:—Up to 1,000 unit per quarter, 34d. per 
unit; from 1,000 to 2,000 units, 3d. per unit; from 2,000 to 5.060 
unita, 24d. per unit; from 5,000 to 10,000 units, 2d. per unit, with 
5 variation for coal price fluctuations, plus 33! per 
oen 


Bradford.—Mains ExTENSIONS.— The Electricity Com- 
mittee recommends further extensions of electricity mains, &c., at 
an estimated total cost of £10,000. 


Brampton (Cumberland), — Prorosep ELECTRICITY 
SCHEME.—At a recent meeting of the Parish Council a proposed 
scheme for the introduction of electricity was discussed. It was 
pointed out that the existing gas company was paying it way, but 
if an electricity company entered the field, neither undertaking 
would be remunerative. The Council decided, therefore, not to 
support the acheme finanoially, although it would place no obstacles 
in the way of а purely private company. 


Canada.— ELECTRICITY FoR FARMERS.—In order to 
bring electric light and power within reach of а greater number of 
farmers in Ontario, the Government of that Canadian Province is to 
grant & bonus of 50 per oent. towards the extension of hydro- 
electric power transmission lines into new rural areas. Already 
electric light and power are used in thousands of farm homes 
throughout Ontario, and one farm in every five has the telephone. 
— Lloyd's List, 


Cannock.— BULK SUPPLY SCHEME.—At the last 
meeting of the Urban District Council it was stated that Mr. Ellis. 
of Cardiff, the electrical consultant to the authority, had reported 
upon the proposed agreement withthe Wolverhampton Corporation 
for the supply of electricity in bulk to the Council. The Corpora- 
tion would lay the cable from Wolverhampton to the Cannock 
boundary at Wedge'e Mills, and the Urban Council would bear 
the cost of laying the main from the boundary to the proposed 
transformer station in Queen Street, Cannock. The Urban District 


Council approved the proposals. 


Chester.—Loan.—The Corporation is making appli- 
cation to the Electricity Commissioners for sanction to borrow 
£52,000. This is required for carrying out the scheme for taking 
a balk supply of electricity from Н.М. Factory at Queensferry, 


Continental,—Juco-SnAvIA.— The erection of a buge 
power station at Kostolast, on the Danube, is proposed as a means 
for supplying electric power to Belgrade, Smederevo, Gotzka, and 
other towns in Jugo-Slavia.— British Evrpert Gazette. 

HOLLAND.— As previously foreshadowed, a State Commission has 
now been appointed by Royal Decree to advise the Government in 
the matter of the supply of electricity throughout Holland. 
Among the names appear those of representatives | of various 
supply companies and municipal works, and of the President of the 
Union of the Manufacturers’ Association of the Netherlands, 


Dover.—O!:L FURL.—As it is estimated by the clec- 
trical engineer that oil fuel would raise the station's generating 
costa by £5,000 a year, the Corporation has decided not to adapt the 
boilers for oil firing. . 

YEAR'S WORKING.—The income of the electricity department 
for the year ended March 31st last was £39,889, as compared with 
£30,892 in 1919-20. Working expenses totalled £29,996, as 
against £23,072, leaving а gross surplus of £9,893 (£7,820), equal 
to 4˙9 per cent. on the capital outlay. The net result was a deficit 
of £5,463, an improvement on the previous year's debtor balance of 


4 6,247. 
Eastbourne. — Loans. — The Finance and General 
Purposes Committee has recommended application to the Eleo- 


tricity Commissioners for sanction to borrow the following 
amounts :—£66,000 for electricity extensions; £15,000 for main, 
services, transformers, and sub-stations, for three years: and 
£1,000 excess expenditure incurred in providing a cooling tower a, 
the electricity works. 


Electricity District—NortH LANCASHIRE AND Sovts 
CUMBEBLAND SOHEME.—A draft scheme has been prepared for the 
constitution of a Joint Electricity Authority for North Lancashire, 
Westmorland, and South Cumberland, and is about to be con- 
sidered by the various local authorities in the area previous to 
being placed before the Commissioners on or before July 30th 
next. 

The scheme provides for the generating plant of the fr, 
authorised undertakers in the district being transferred to the 
Joint Electricity Authority, and contains a proposal that 33,000-V 
main transmission lines should, in the first instance, be constructed 
between Barrow, Ulverston, Lindale-in-Cartmel, and Lancaster, 
and from Lindale to Kendal ; also that 6,600-V transmission lines 
should be constructed from Lancaster to Morecambe and Heysham. 
Lancaster to Galgate, Lindale to Grange, Lindale to Arnside, and 
Barrow to Dalton. 

It is further proposed that the Joint Electricity Authority 
should establish distributing systems in Arnside, Dalton, Gelgate, 
Grange, Kents Bank, Heysham, Lindale, and Ulverston, and in the 
areas of other constituent authorities which are prepared to enter 
into the n agreements with the Joint Authority. 

The undertaking is likely to effect considerable economy, and 
make for a cheaper supply of electricity. It is estimated that the 
completion of the above-mentioned portion of the scheme will 
result in a saving of coal which alone will more than psy the 
maintenanoe, interest and redemption charges on the whole of the 
transmission lines proposed, and will not only enable the existing 
undertakers to supply electricity for power and other purposes at 
prices which they are at present unable to offer, but will also at no 
very distant date result in a supply for lighting, heating, and 
power purposes being available in many parts of the district at 
prices which oould not be offered if the supply were generated at 
small isolated generating stations. 

The technical portion of the scheme has been held up to some 
extent, owing to the negotiations with Messrs, Vickers, Ltd, of 
Barrow, with regard to the Corporation's taking over the firm's 
power station not yet having been completed. 

It is proposed that the new Authority to be set up shall consist of 
30 members, each district having proportionate representation. 


Federated Malay States, —ELEcTRICITY Boarp.—An 
Electricity Board has been formed in the Federated Malay States. 
Generating stations are to be erected near Taiping, Ipoh, Kuala 
Lumpur, and Seremban. Each town will have its own station, but 
will be connected with Kuala Lumpur for cases of emergency. It 
is thought that these plans cannot be brought into operation for 
some considerable time,— Reuter's Trade Service (Singapore). 


Glasgow.— WHARF LiaHTING.—AÀ committee of the 
Glasgow Corporation has resumed consideration of the proposal to 
substitute electric lighting for the present system of gas lighting 
at Mecklands Wharf, and, after discussion and inspection of the 
wharf, agreed to recommend that the work be proceeded with 
immediately, and that it be remitted to the electrical engineer to 
obtain and submit offers therefor. 

LOAN.—At a meeting of the Electricity Committee, the town 
clerk made a report regarding the application to the Electricity 
Commissioners for authority to borrow an additional sum of 
£ 1,800,000, and submitted correspondence which he had had with 
the Commissioners regarding, inter alia, the provision to be made 
for the repayment of the money. The Committee remitted the 
matter to a sub-committee to make further representations to the 
Electricity Commissioners regarding the sums to be set aside for 
sinking fund and depreciation, and with power to adjust those 
matters with the Commissioners. 

IMPROVED EFFICIENCY.—During the year to May 31st, 1921. 
187,500.000 unita were generated at the various statione of the 
Corporation electricity department, compared with 176,500,000 in 
the previous year. Although the number of unite has 
increased by over 11 millions, the coal consumed has been reduced 
by 6,000 tons, the starting of the new power station at Dalmarnock 
being responsible for the saving. Although definite figures are not 
yet available. it is stated that the revenue of the department has 
been increased by approximately 4 300, 000. 


Grimsby.— NEW Powers Conrerrep,—In its new Act, 
which has recently been pasted by Parliament, the Corporation has 
secured powers to establish showrooms, to lay electric mains in 
streets not repairable by the Corporation, to increase the maximum 
charges for electricity, and revise auch charges, to supply electricity 
in bulk in certain cases beyond the Corporation’s area of supply, 
and to charge for electrical energy by any method approved by or 
Electricity Commissioners other than by the actual amounts 3 
electrical energy supplied, or electrical quality contained in suc 
supply. 


Hastings.—PRick INOREASE.— The Town Council bas 
insreased the price of electricity for heating and power to 2d. per 
unit, plus 50 per cent., as from June 30th. 

The 


Heston and Isleworth.— Loan SANCTIONED. — n. 
Council has received the permission of the Rlectrici y ive 
missioners to borrow £5,232 for mains, and £210 for awitcbges" 
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Hinckley.—ELxOrRIOrrrT SUPPLY AREA.—It has been 
intimated to the Rural Council by the Electricity Commissioners 
that for the present the question of provisionally determining an 


electricity district which would inolude that area has been 
poatponed. 


Lochaber.— W ATER-PowER BiLL.—Considerable discus- 
sion took place in the House of Commons, on June 9th, on the 
report atage of the Lochaber Water-Power Bill, which is promoted 
by a company, with a capital of three million pounds, for the 
purpose of developing the water power of the River Spey in 
connection with the production of aluminium. An amendment 
was moved to safeguard the rights of the counties of Banff, Moray, 
and Nairn in respect of water power from this river for elec- 
tricity purposes. Sir W. Mitchell Thompson. on behalf of the Board 
of Trade, said the production of aluminium and the development of 
water power were of immenee national importance in peace and war. 
The company’s scheme would find work for between 2,000 and 3,000 
people. Other interests were amply safeguarded, and he opposed 
the amendment, The amendment was defeated by 193 votes to 48, 
and the report stage was concluded.— Sheffield Daily Telegraph. 


London. — BETHNAL  GREEN.— It was stated at a 
meeting of the Council that, in connection with the schemes for 
electricity supply in London, Bethnal Green was in а fortunate 
position. It has no generating station of ita own, and the aystem 
as laid down on the lines proposed by Sir John Snell, is such that 
the Council will be able to utilise to the best advantage any bulk 
supply which may be offered by а joint electricity authority 
without additional cost. 

HOLBORN.—By the courtesy of the borough surveyor of Holborn 
and the Metropolitan Electric Supply Go., one or two examples of 
longitudinal street lighting lanterns (Haydn T. Harrison patenta) 
are to be displayed in use on lamp-posta in Holborn immediately 
east of Kingsway. It is hoped to keep these in position until after 
the annual meeting of the I. M. E. A. 

Acton.—A failure of the electricity supply occurred in the 
afternoon of June 10th, causing great inconvenience to local 
industries and kinemes, The stoppage is stated to have been due 
to inferior coal supplied to the electricity works and also to the 
proceas of conversion to oil fuel being carried out. 


Manchuria. NEW Works.—The estimates of the South 
Manchuria Railway Oo. for the financial year 1921-22 include the 
rovision of 2,485,961 yen for electrical developments. These 
Include the establishment of an experimental electrical station at 
Dairen, the erection of a second power station at Dairen, and of a 
third at Antung, as well as the extension of the Dairen tramway 
system. 


Neath.—Loan.—For the purpose of meeting additional 
demands for electricity, the Rural District Council has decided to 
borrow £6,000. It is intended that the works shall be proceeded 
with during the summer. 


Northampton. — BULK SUPPLIES. — A notice in the 
London Gazette of June 7th announces that the Northampton 
Electric Light and Power Co., Ltd., is applying to the Electricity 
Commissioners for permission to give bulk supplies of electricity 
to the Wellingborough Electric Supply Co., Ltd., and the Rushden 
and District Electric Supply Co., Ltd., and for authority to carry 
out the necessary works for this purpose. 


Sheffield. — Prorosep Prick Repuction. — The 
decreased generating costs per unit brought about by increased 
efficiency and greater output has enabled the electricity department 
to keep the price of electricity for lighting at a comparatively low 
figure. A special Committee on Charges now recommends that 
reductions be made in the price of energy supplied for power 
purposes. It is proposed that, after the June quarter, the 150 per 
cent. increase, placed upon the price of energy supplied previously 
at less than 2d. per unit, be reduced to 125 per cent. Further 
reductions will be made as soon as they are justified. 


Sonthwold.— UNDERT AKM CHaNaES Hanps.— The 
undertaking formerly owned by the Coast Development Co. has 
now been taken over by Edmundson’s Electricity Corporation, and 
it is hoped, by the installation of new plant, to be able to extend 
the supply to a considerable extent. 


Thornton Dale (Yorks.) —ELECTRIC LIGHTING SCHEME. 
—The Pickering Transport Co., of Pickering, is promoting a 
scheme for the installation of electric lighting plant for Thornton 
Dale, and it is proposed that when established with the assistance 
of this company's capital, the undertaking shall be taken over by 
some special lighting company, or by the local authority. Water 
power is available, but the company proposes to have two sources 
of generation. Two thousand £1 shares are to be issued, and a 
board of directors have been appointed, with an Advisory Com- 
mittee. Messrs. Walker & Hulton are the engineers, and Mr, F. 
Pope, of Pickering, is acting as secretary pro tem. 


Torquay.—ConsuLTANT’s REProRT.— The Town Council 
considered, on June 7th, а report from Mr. E. T. Ruthven Murray, 
consulting expert, on the possible installation of additional plant 
on the present site of the power station at Beacon Quay. He 
states there is no possibility of providing even one additional boiler 
in the boiler house, nor is it possible to install & boiler in the 
small apace outaide the building indicated as a poasible site. The 
only feasible scheme is to increase the output of the existing 


boilers and to bring into regular use the two boilers which, owing 
to their position, can only be used with difficulty, The Oouncil 
had already been advised to convert these two boilers to burn oil 
fuel, whieh would increase the output without accentuating the 
difficulty of coal delivery. He strongly advises the Council to 
consider forthwith the provision of a supply from another source, 
with a view to this becoming available in from three to four years’ 
time. Very large economies in production cost would result from 
the installation of modern plant upon a suitable site, and the 
increase in output and the improved load factor of the supply 
which would result from the development of the domestic and 
power loads would ensure the plant operating under greatly 
improved conditions, 


West Riding.—Evecrriciry Inqumy Costs.—It was 
stated at a Conference of the West Riding District Councils 
Association, held in Leeds on June 7th, that the oost of briefing 
counsel to put forward the Association's views at the recent elec- 
tricity inquiry was about £300. It was proposed to recover this 
amount by а levy of three guineas upon each of the authorities 
comprising the Association. A delegate from Hunslet 
against this course, and condemned the action of the executive in 
defending private enterprise as against public ownership. He 
suggested facetiously that the cost of counsel should be recovered 
from the Yorkshire E.P. Co. It was ultimately decided to call for 
а subscription of two guineas from the constituent Councils. 


Worcester, — Y#AR'8 WoORKING.—The total revenue 
accruing to the Corporation's electricity undertaking during the 
year ended March 3 lat last, was £41,179, as compared with £33,116 
in 1919-20. The working expenses amounted to £27,236, as 
against £19,835 in the previous period; the gross profit thus 
amounted to £13,943, equal to 6'8 per cent. of the capital expended, 
as compared with £13,281 in the previous year. After payment of 
loan interest and other capital charges the net result was a profit 
of £1,657, more than double last year's figure—£762. An interest- 
ing feature of the Worcester undertaking is the Powick hydro- 
electric works. The output from this source rose from 263,020 
units in 1919-20 to 913,881 in 1920-21, out of total outputs of 
3,000,063 and 3,663,349 units respectively. The overall cost of 
production is greatly reluced by this means, 

The city electrical engineer (Mr. O. M. Shaw, M. I. E. E.) states 
that, as the result of having suitable stokers, large quantities of 
pit mound refuse have been employed in maintaining supplies 
during the coal stoppage, and it has been found possible to resume 
the full tramway service. 


Wrexham.—BuLk SuPPLy.—Reporting that the elec- 
tricity undertaking had incurred a loss of £2,227 on the past 
year's working, the Mayor stated, on June 7th, that it was hoped 
to redeem this within 18 months of the commencement of a bulk 
supply from the North Wales Power Co. The converting and 
transforming plant necessary was estimated to cost £100,000. The 
old plant would be sold, and the money thus obtained would 
extinguish the outstanding debt. 


TRAMWAY AND RAILWAY NOTES. 


Вігшівёћат, —Еғғкст оғ FARE INoREASE.— The chair- 
man of the Tramways Committee recently stated that sinoe the 
coal stoppage the weekly earnings had dropped from an average of 
£33,000 to £31,000. The receipts, although the largest on record, 
had not come up to the estimates. The effect of the higher fares 
was to increase the total receipts by £300,000, although there was 
a falling off in the number of passengers carried of 7,000,000. 
About £175,000 had been spent during the year in renewing tram- 
way tracks, and it was anticipated that by the end of the year the 
majority of tramway routes would be in excellent condition. 


Bournemouth, —PROPOSED INOREASED CHARGE.—At a 
meeting of the Town Council, on June 3rd, a letter was read from 
the Bournemouth and Poole Electricity Supply Co., reminding the 
Council that the date of revision of the contract under which the 
company supplies power to the tramways was imminent. The 
date is July lst, 1922, and the company asked that an increased 
charge should be agreed to immediately. The application was not 
granted. 


Bradford.—Teack RENEWALS.—Application is to be 
made for power to borrow sums for tramway track renewals, and 
for the construction of cars, as follows:—Permanent way: Man- 
chester Road, £51,490 ; Cheapside, £5,793 ; Church Bank, £8,749; 
Thornton, £14,248; and Birkenshaw, £21,399. Cars: £89,491. 
Total, £192,170. 


Canada.—Batrery RAILLWAT Car.—The Canadian 
National Railways are trying out the storage battery type of car on 
the line running between Trenton and Belleville, Ont., and the 
Officials state that the initial performance of this car gives con- 
siderable promise. On the initial run out from Toronto 140°2 
miles were run without recharging, in addition to which a demon- 
stration was given of shunting two private oars weighing 
208,000 1b. The car is equipped with an Edison battery of 250 
cells, type A-12, with a normal capacity of 450 Ah. The actual 
amount of energy used over 108 miles of this trip was 49 kWh, 
which works out at 14 Wh per ton mile—considerably lesa than 
the figure obtaining in tramway-car operation.— Electrical News, 
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Continental.—SwitZERLAND.—The Federal Council has 
approved of a loan of 100,000,000 fr. for the electrification of the 
Federal Railways. The loan will be taken up by a combination of 
Swiss banks at 6 per cent. for a period of 10 years. 


Huddersfleld.—Nxw Rerarm Wacon.—A number of 
improvements have been embodied in the new tower wugon lately 


put into service by the tramway department of the Hudders- ` 


field Corporation. The chassis is one of the Karrier Co.'s, of 
Huddersfield, while the special body has been built by the Corpora- 
tion. Not only is the working platform on the tower capable of 
being raised and lowered, but it can be rotated by suitable gearing. 
The railings fitted to its four sides are also collapsible when 
required, so that the vehicle can pass under low bridges without 
lowering the tower. Another feature of the body is that the 
covered cab contains two rows of seats, во that provision is made 
for the conveyance of the repairing staff in addition to the driver. 
There is also a large locker at the rear for the storage of tools and 


equipment, 


London.—L.C.C. Tramways.—On June 16th, an im- 
proved service between the Victoria Embankment and South London 
was put into operation by the Highways Committee. One improve- 
ment effected is the cessation of the arrangement terminating 
several services at Blackfriars and Savoy Street (Strand). These 
services will now be connected up and operated as circular services. 
Another feature of the new arrangement is that fares will be 
slightly reduced on several routes. 


Philippines. — RarLway ELECTRIFICATION. — With 
regard to the plans of the Manila Railroad Co. for the use of 
electric motive power on its road, the bulletin of the Philippine 
Government Commercial Agency in New York City states that the 
electrical power will be developed from the Agno River, in central 
Luzon, which is believed to possess a potential capacity of from 
12,000 to 15,000 h.p. A thorough topographical survey of the 
entire water-power site is being undertaken, and early reports of 
the survey would seem strongly to point to the feasibility of the 
project.— Electrical Review (Chicago). | 


Sunderland.— YEAR’s WonkING.— The report of the 
general manager of the Corporation tramway department for the 
year ended March 31at last records a total income from all sources 
of £158,165, аё against £149,442 in the previous year. Working 
expenses amounted to £136,668, as compared with £108,079, 
leaving а groes profit of £21,497 (£11,363). After payment of 
capital charges, & net profit of £8,017 was carried to appropriation 
account. This compares with а sum of £29,181 transferred in the 
previous year. The number of car-miles run increased from 
1,597,525 to 1,647,618. 

New TRACE.—The Town Council has decided to spend £6,768 in 
order to double the track in Ryhope Road between Spelter Works 
Road and Grangetown terminus. Another £2,550 will be expended 
on making an additional entrance to the Wheat Sheaf Car Depot ria 
Dundas Street to North Bridge Street. Other expenses connected 
with the latter item—such as paving, &c.—will cost £1,400. On 
the question of economy these matters were referred to the Finance 
Committee of the Corporation, which has now reported that it 
considers the works of vital importance and urgency. 


Swansea. TRACK Reparrs.—The general manager of 
the Swansea Tramways Co., having called the attention of the 
Corporation Tramways Committee to the large sums being paid for 
repairs to the permanent ways, the borough engineer, Mr. J. R. 
Heath, has been instructed to make the beat arrangement possible 
for an alteration of the working of the staff and the bringing about 
of a reduction. Mr. Heath reported that the tramway track was 
in fair condition considering that it was 16 or 18 years old. 


TELEGRAPH AND TELEPHONE NOTES. 


Australla.— NEW WIRELESS STATION.—A wireless tele- 
graph receiving station, fitted with apparatus capable of receiving 
messages over а distance of 12,500 miles, has been erected at the 
Observatory at Perth. W. A., says The Times. 

The number of radio stations operated and controlled in the 
Common wealth was stated by the Minister of Defence recently to be 
20, exclusive of naval etations at Garden Island, Jervis Bay 
(N.S.W.), and Williamstown. The most powerful atations were 
those at Perth and Sydney. which had a radius of action of 2,000 
miles normally. The Port Darwin station had а radius of 600 
miles during daylight. The other stations in the tropical areas 
were at Broome, Wyndham, Port Moresby, Thursday Island, and 
Cooktown. with similar radii to that of Darwin station ; Misima 
(300 miles), Samarai (400 miles), and Townsville (1,500 miles). 
In addition to the stations in the Commonwealth, there were eight 
under the jurisdiction of the Administrator of the New Guinea 
territory. 

TELEPHONE METERS.— The Postmaater-General (Mr. Wise) is in 
favour of attaching meters to telephone circuite provided that one 
can be obtained that will operate reliably. The Noble meter is 
being tested at the State engineer's office at the Sydney G. P. O., 
but the department has not decided to adopt it 
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Canada.—New WIRELESS STATIONS.—In order that 
Northern Manitoba may be brought into direct communication 
with the other part of the province, it has been recommended that 
12 wireless stations be immediately installed, at a cost of £11,000, 
One big station has already been built at the Pas, says fhe Time:, 


India,.—Snuips' WIRELESS.—The Government of India 
is discussing with various public authorities the desirability of 
compelling shipping of practically all classes to install wireless 
telegraph apparatus. According to The Times Trade Supplement, it 
is not improbable that sailing ships will for the present be 
excluded from the legislation which is being drawn up, as will also 
small steamers engaged in '' smooth-water ” voyages. 


Magnetic Storms.— The sunspots which accompanied 
the magnetic disturbances in May are now impotent speoks, but last 
week the observatory at Skausen, Stockholm, announced the 
discovery of new spots on the sun, and electrical disturbances, 
followed by violent thunderstorms, occurred in Switzerland ов 
June 5th and 6th. 


South America.—FRENOH CoNCESSION.—We are in- 
formed by the Department of Overseas Trade that the French Ги 
Financicre reporta that the Compagnie Générale de T.S.F. has con- 
cluded a contract for a period of 30 years with the Government of 
Ecuador for the working of the telephones, telegraphs, and wireles 
service in that State. The Government of Ecuador will pay the 
company an annual subsidy of 430,000 sucres (about 1,200,000 fr.), 
which will be increased in the event of any extension of the system. 
The company will deduct from the gross receipts the sums necessary 
for the working of the lines, for the payment of interest on the 
capital invested in the concern, and for the sinking fund. The 
State will have a share in the net profits. The telephonic apparstus 
will be automatic and constructed on a system which has been 
perfected by French experts. The telegraphic and wireless 
apparatus will also be on French models, The engineer who is in 
charge of the enterprise in Ecuador, considers that it will be 
possible to find in the country itself almost the whole of the neces- 
sary staff, as there are a number of excellent engineers in the 
Repuhlic, 


The Telegraph Service,—N Ew CONTINENTAL Cincom. 
—A direct telegraph cirouit between London and Prague has been 
opened for traffic. 


The Telephone Service.—Lonpon-Paris CrRCUIT.— 
Ín order to stop exchange speculation between Paris, London, and 
other capitals, the Matin is urging the authorities to come to an 
agreement with the British and other Governmenta to put ап end 
to the monopolising of international telephone lines whereby 
exchange speculators are able to make quick deals when exchange 
rates in Paris and London show a wide difference in price. The 
Matin urges that the same rate should prevail at the same moment 
in both cities. The method of operation of the speculators, the 
paper adds, is to put. in as many calls as possible every day. thus 
keeping the lines to themselves during the day.— Financial Times 


United States. NE ]Ww Снслао Post Orricx.—The 
new Post Office building at Chicago, the construction of which 
has just been begun, will have a roof upon which mail aeroplanes 
will be able to alight and to take off." The building will also be 
connected by miniature underground electric railways with all the 
principal railway termini in the city, and by means of moving bands 
mail sacks will be carried all over the building.— The Times. 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph indicates 
the issue of the ELEOTRIGAL REVIEW in which the " Official 
Notice" appeared.) 


OPEN. 


Australla, — MELBOURNE. — August 10th. Victorian 
Railways. 250 core type impedance bonds for power mg 
nalling, with a capacity of 1,000 amperes: per rail; also 50 
miles of solid insulated copper wire, No. 14 Brown & Sharpe 
gauge, and 50 miles of solid insulated copper wire, 16 standard 
gauge, 

July 27th. Victorian Railways. Incandescent lamps for elec- 
tric car lighting : 24,000 metal filament, 46 W, 116 V; 4,000 carbon 
filament, 32 W. 140 V. 5-һ.р. electric motor, controller and 
resistances, or, alternatively, 5-h.p. electric motor and equipment. 

August 3lat, Electricity Commissioners. Steelwork for power 
station buildings, roof covering, &o.; water-tube boilers, stokers, 
fans, &c, ; platforms and ladders, steel chimneys, flues and dampers, 
sooting and dust extraction equipment, ash handling plant. 
(June 3rd.) 

August 17th. 3,000 sets of renewals for caustic sods primary 
cells. А 
August 30th. Board of Works. Four electrical centrifugal 
pumps, each with a capacity of twelve million gallons daily. 

September 7th. Victorian Railways. Sixteen seta of air-brake 
equipment, 450 to 600 V, d. o., for single-deck tramcars.— Ice 
Trade Ni (Melbourne). р 

TAsMANIA.—P.M.G.s Department. July 11th, Switchboard 
material (Schedule T, 317). (June 3rd.) 
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SHIRE OF HAMPDEN (VICTORIA). August 17th. Boiler-house 
plant, steam-driven electricity generators, transformers, meters, 
switchgear, cables, poles. Specifications from Mr. H C. Ingleton, 
Shire Hall, Camperdown, Victoria.— Zenders. 


Bury.—June 22nd. Installation of wires and fittings 


for the electric lighting from the public supply of 92 houses in the 
Walmersley district. 


Specification, Mr. 8. J. Watson, Electricity 
Works, Bury, 


Belginm.—June 29th. The Belgian Post and Telegraph 
authorities at La Salle, Madeleine, Brussels, call for a quantity of 
cable heads. Copies of the specification (Cahier dea Charges 
Special No. 618) can be obtained from the above address for 90 
centimes. 

Ediaburgh.—June 22nd. Corporation. Electric lighting 
installations for houses under the Gorgie housing scheme. Speci- 
fications from Burgh Engineer. 

July 116. Electricity Supply Department. Н.р. steam pipes 
and valves. Specification 33. (See this issue.) 


Jugo-Siavia.—June 29th. Minister of Posts and 
Telegraphs. 18,000 kg. of g. i. wire, 80,000 curved carriers, and 
80,000 porcelain insulators. * 


Kirk Sandall.— June 22nd. Installation of electric light 
at the temporary Council School. Specifications from West Riding 
Education Architect, Oounty Hall, Wakefield. 


Llandaff and Dinas Powis.—June 22nd. Rural Dis- 
trict Council. E. h. p. feeder, with switchgear sub-station equip- 
ment complete, (June 10th.) 


London, —ISLINGTON. — July 4th. Electricity Com- 
mittee. H. p. switchgear, flame carbons. (June 3rd.) 
L. O. O.— July 11th. One 8,000-kW steam turbo-alternator and 
exciter, condensing plant, &с. ; seven 1, 000-k W rotary converters, 
static transformers and accessories, (June 10th.) 


Manchester.— June 21st. Education Committee. Electric 
lighting installations at Plymouth Grove and Upper Jackson 
Street Municipal Schools. Specifications, &c., from the Education 
Offices, Deansgate, Manchester. 

June 21st. Tramways Committee. Points, tongues, crossinga, 
and hardened-steel centres. From Mr. J. M. McElroy, general 
manager, Corporation Tramways, 55, Piccadilly, Manchester. 

June 28th. Electricity Committee. Supply of cable require- 
ments during six months ending December 31st, 1921, Mr. F. E. 
Новое, Secretary, Electricity Department, Town Hall, Man- 
cheater. 

Jane 28th. Electricity Department. 
ateel spigot and socket tubes. (See this issue.) 


New Zealaud. — WELLINGTON.— June 28th. Public 
Works Department. Ten s.p. oil-filled transformers for the con- 
version of three-phase energy at 50 cycles, the voltage ratio 
being 50,000/11,000, for Waikato power scheme. 

June 28th. Supply and delivery at Lyttelton of two 50-kVA, 
two 100-kVA, and two 200-kVA condensers in connection with the 
Lake Coleridge electric power supply (Section 116)." 

July 31st. Wairoa Electric Power Board. (а) Transformers, 
four 200-kVA, 11,000/1,900 single-phase units; (^) Insulators, 
11,000 V and 3,000 V; (с) Air-break switches, 11,000 V and 
3,000 V; (d) Fuses, 11,000 V and 3,000 V; (e) Lightning arreaters 
and choke coils, 11,000 V and 3,000 V; (/) Accessories as per 
schedule. Tenders to the office of Messrs, Hay & Vickerman, 
Wellington.* 

August 9th. Public Works Department. Suspension-type porce- 
lain insulators for the Waikato power scheme." 


Pontypridd,— Board of Guardians. June 23rd. Three 
months’ supply of electrical material. Mr. Wm. Spickett, Clerk, 
Union Offices, Pontypridd. 


South Africa.—July 5th. Electrification of Capetown- 
Simonstown and Durban-Maritzburg railway lines. 

TRANSVAAL.—Rand Water Board. September 9th. Erection 
of a complete installation of mechanical or other filters capable 
of filtering 54 million gallons of water per 24 hours at the 
Vereeniging main pumping Station (Contract No. 232). Copies of 
the contract documents may be obtained from the Chief Engineer, 
Rand Water Board, Johannesburg, upon a deposit of three guineas.” 


BARBERTON.—July 29th. Municipal Council. Plaut in connec- 
tion with the proposed scheme for the supply of electricity :—Two 
steam boilers, two 75-kW steam-driven alternators, switchboard, and 
instruments, steel chimney piping, feed pumps, cables, &c., steel 
poles, conductors, &c., transformers, house service meters, &c. 
Specifications, £2 2s., from Prof. W. Buchanan, 75, Louis Botha 
Avenue, Johannesburg. 


Sodan.— June 30th. Sudan Government. Pumping 
machinery, consisting of Diesel or semi-Diesel engines and direct- 
coupled centrifugal pumps, capable of lifting 1,200 litres of water 
per second against a static head varying between 2:5 and 8 metres. 
Machinery must be delivered at Khartoum North by February 28th, 
1922. Specifications, drawings, and conditions of tender may be 
seen at the office of the Sudan Agent, War Office, Cairo, Egypt. 


27,000 yards weldless- 


Tenders to Superintending Engineer, Department of DEREN 


Sudan Government, Athara.—Reuter’s Trade Service, 


Trimdon.—June 11th. Electric light. extension from 
Trimdon Grange to Trimdon Village, including the lighting of 
Trimdon Village with electricity. - Specification, Mr. T. W. 
Wilkinson, Clerk to the Council, 21, South View, Trimdon Grange, 
S. O. Deposit, £2 2s. (returnable). 


Urugnay.—MoNTE ViDEO.—August 18th. State Elec- 
tricity Works. Steel petroleum tank, Worthington duplex steam 
pump for oil, 250 metres steel tubing.* | 


ы А оору of the specification, &o., can be consulted at the Depart- 
ment of Uverseas Trade, 35, Old Queen Street, S. W. I. : 


CLOSED. 


Australia,—Generating plant for the Morwell power 
scheme. The Manchester Guardian says the accepted contract of 
Messrs. Metropolitan-Vickers Electrical Co., Ltd., is for five 
12,500-kW turbo-alternators; the surface condensers will be made 
in Victoria, while an American firm will supply the switchgear 
and transformers ; delivery of the first set has been promised in 
four months, with completion in 17 months. | 


Bedford.— Maintenance of school lighting for six months 
for Bedford Education Committee, Gollings & Ayres. 


Belglum.— Seven concerns, among them three British— 
the British. Insulated & Heleby Cables, Ltd., W. T. Henley's Tele- 
graph Works Co., Ltd., and the Metropolitan-Vickers Electrical Co., 
Ltd., last week submitted tenders to the Belgian Post and Telegraph 
authorities in Brussels for the supply of & quantity of telephone 
cable. The tenders ranged from 365,926 fr. to 1,334,644 fr., the 
rien being that of the Société Electricité et Mécanique, of 

russels. 


Bradford.— The Electricity Committee recommends the 
purchase from the Ministry of Munitions of the electrical plant, 
switchgear aud cables, installed at the Phenix Dynamo Works of 
the English Electric Co., Ltd., at Thornbury, ко. The price 
is £2,370. 


Electricity Committee: 
John Spencer, Ltd.—Supply of steam piping for works, Valley Road, £213. 
Clay Cross Co., Ltd.—Cast-iron piping, for cooling towers, £780. 
Tramways Committee 


SDN Laird & Co., Ltd.—75 Siemens open-hearth nickel chrome steel 
axles, £611. 
TuS Ltd. —500 Thermit welding portions, at 19s. 6d. each, plus 25 per 


Taylor. & Parsons, I[5td.—48 dozen Dreadnought files, at 548. per dozen. 


Doncaster.—Electricity Committee. Circulating-water 
piping at the generating station —Brightside Foundry and Engin- 
eering Co., Ltd., £1,289. 


Manchester.—Electricity Committee. Accepted. Park 
Royal Engineering Works, Ltd.. for the supply of high-pressure 
cubicles (sub-station) for 12 months. 


Staffordshire, Wolverhampton and Dudiey Joint Com- 
mittee for Tuberculosis.—We understand that while the tenders 
mentioned under this heading in our last issue have been con- 
sidered, it ig not correct to say that they have been accepted. The 
installation concerned (Prestwood Sanatorium) will be of exceptional 
interest, owing to the use of water power for generating electricity 
for lighting, power, and heating the water used in апа about the 
institution. The scheme has been designed throughout by Messrs. 
Henry Lea & Son, of Birmingham. 


FORTHCOMING EVENTS. 


Royal Institution of Great Britain. — Friday, June 17th. At Albemarle 
Street, W. At 9 p.m. Lecture on “Chemical Combination and the 
Structure of the Molecule," by Sir J. J. Thomson, F. R. S. 


Ван апап» Society.—Monday, June 20th. At the Holborn Reatauvant, 
C. Atlp.m, Last luncheon of the session. 


berge, society. —W ednesday, June 22nd. At Burlington House, Piccadilly, 
8p.m. Ordinary scientific meeting, 


Physic Society of London.— Friday, June 94th. At the Imperial College 
of Science, South Kensington. At 5 р.п. Ordinary meeting. 


pe oa TE RTT TSP Ere cete 


Report on the Electrical Cable Industry.—A report of 
a Sub-committee to the Standing Committee on Trusts, just issued, 
deals with the electrical cable industry (Cmd. 1332. Price Id.). 
We are unable to deal with it in this issue; but, briefly, the report 
states that the prosperity of the industry is largely due to the 
Cable Makers’ Association, which, by its organisation and research, 
initiated and has maintained a high standard of quality, thus 
securing the confidence of buyers both in this country and abroad. 
There is no evidence that the Association has acted unreasonably, and 
there was a marked absence of hostility towards the Association on 
the part both of users and of non-a«sociated firms. The Sub-commit- 
tee finds that while non- associated firms are able to produce equally 
reliable cables at prices about 10 per cent. lower than those of 
associated firma, the largest purehasers, as & rule, are content to 
pay the additional price as in the nature of an insurance against 
breakdown and a guarantee of durability. 
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RAILWAY ELECTRIFICATION 
EUROPE. 


By S. PARKER SMITH, р.80. 


IN the issue of March 5th, 1921, of the Electric. Railway 
Journal, an article by E. C. Zehme, a Privatdozent in 
Berlin, appeared under the above heading.“ 
article the following statements were made :— 


It has been oustomary to consider Germany, Switzerland, 
Austria, and Sweden, as the advocates of the single-phase system, 
but they are not so to-day. Only Switzerland and Austria are 
extending their single-phase roads at present, whereas no definite 
conclusions have as yet been reached as to the standard system in 
Germany, Sweden, Norway, and Holland, and even in Italy. 

Recently doubts have been advanced from several sides as to the 
practicability of the single-phase system for the main railroads of 
Germany) Nevertheless, the authorities still manifest a 
preference for the single-phase system, and have decided to call an 
International Congress thie year in Germany to go over the whole 
matter, presumably hoping that the present view-point of the 
Prussian State Railways with regard to the system will be 
justified. 

The Swedish State Railways plan to electrify additional lines, 
principally in the Soutb, and primarily for passenger traffic. 
Here the question of system has again been studied very carefully. 

Although the single-phase system is estimated to be 
somewhat more economical than the other, the difference is small, 
and is being considered in connection with the inductive dis- 
turbanoes in telegraph and telephone lines caused by the alter- 
nating-carrent operation. A special commission on this subject 
has studied the phenomena carefully, together with the remedy 
for the trouble, and has presented a long report. This is un- 
favourable to the single-phase aystem. 


That these allegations do not appear to be well founded, 
as far as Germany and Sweden are concerned, would appear 
from the following refutations : — 


An official announcement appears in the  Deulsche 
Allgemeine Zeitung of May 14th, 1921, of which a trans- 
lation is given below :— 


THE ELECTRIFICATION OF RAILWAYS. 


In the American technical paper Electric Railway Journal, 
a Privatdozent, E. C. Zehme, of (Berlin, published an articole 
entitled Electrification in Central Europe," in which, among 
other things, it was stated that Germany had not yet finally 
decided what system to adopt for electric railways, and, in order to 
settle this question, intended to call shortly an international con- 
greas, These statements are not correct. The German National 
Railway Administration has, like the railway administrations of 
the several German States before it, as far as electrified lines are 
concerned, always regarded the simple single-phase current as the 
only syatem to be considered for its long-distance railways, and has 
never, not even temporarily, deviated from this standpoint. As all 
the existing long-distance railways of the German National 
Railway Administration are operated with single-phase current, 
so aleo the single-phase current alone has been considered for the 
electrification of further sections. Under these circumstances, 
there is also no object in calling a congress to discuss the question 
of the systems. Though in February last there was an exchange 
of opinions between the Railway Administration and well-known 
outside experts on questions of electrification, this was chiefly in 
connection with the question of supply. 


The following statement was also supplied by Mr. F. 
Ofverholm, the chief electrical engineer of the Swedish 
State Railways :— 


I have now got the number of March bth, 1921, of the Electric 
Railway Journal, and found the article by Mr. Zehme. This 
article is not oorrect at all. First, the total length of the electrified 
railroads in Sweden is now 260 miles, out of which only 20 miles 
is direct current, and the other 240 all single-phase. 

Then Mr. Zehme states that the report about the disturbances in 
telegraph and telephone lines was unfavourable for single-phase. 
I have sent you that report with letter of September 3rd, 1920, and 
you oan judge for yourself. I think you will find the contrary. 
At the end of this year we shall have 400 miles of single-phase 
roads, and the old 20 miles of d.o. roads in this country. The 
statement that we are not extending our single-phase roads is, 
therefore, surely not correct. 


In these days when the battle of the systems is so 
much to the forefront, misleading statemente such us those 
quoted from Herr Zehme's article should be carefully 
avoided. The issues at stake are far too important for all 
countries, to allow such mis-statements to pass uncorrected. 


’ 


* The article was quoted in the ELECTRICAL Rkvigw of May 
6th. 1921, p. 574. 


IN CENTRAL 


In tbis 
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NOTES. 


Luncheon to Mr. Hughes. — The Rt. Hon. W. M. Hughes 
the Prime Minister of the Commonwealth of Australia, will be the 
chief guest at a public luncheon to be given in his honour by ty 
British Empire Producers’ Organisation, at the Hotel Victoria, on 
Wednesday, the 2204 inst. The Ohsirman of Council of th 
Organisation, Mr. Ben H. Morgan, will take the chair, Barly 
application for tickets, price 10s. 64. each, should be made to the 
Secretary, 5, Old Queen Street, 8.W. 1. 


Church Lighting.— The lighting of a church presents to 
the illuminating engineer à problem which is difficult on accom 
of various reasons. In an edifice of this nature, special care most 
b> taken not to offend the susceptibilities of those who look with 
some apprehension upon the advent of modernism in connection 
with religion. It istherefore necessary to choose a system which 
combines efficiency with unobtrusiveness. Messrs. W. T. Henley: 
Telegraph Works Co., Ltd., have sent us photographs of two instal: 


lations which Messrs. Stanley Gaynor & Co., of Cardiff, have 
recently completed at Bath, using the Henley wiring system snd 
Holophane fittings. The above illustration shows the lighting 
of St. Saviour's Church, Bath, which, as far as the exigencies of 
reproduction permit, shows very clearly the effectiveness of the work. 


London Electricity Statistics.—The London County 
Council Electricity Bupply Returns (1918-20), just published, give 
some interesting statistics. 

The summary of units sold by the undertakings in the Adminis- 
trative County of London affords a record of the progress of thee 
concerns, We find that (taking round figures) for 1919 the 
municipal undertakings sold 168 million against the companies 
214 million kWh. As regards the increase of units sold from 1913 
to 1919, among the municipalities Woolwich shows the biggest 
increase, being 209 per cent.; Fulham comes next with 76 per 
cent., then Stepney with 75 per cent. Among the companies, the 
South Metropolitan Oo. tops the list with 185 per cent. increase, the 
County of London Oo. coming next with 65 per cent. 

Coming to the extra-London area, the number of units sold by 
the municipalities in 1919 was 117 million, and by the companies 
72 million kWh. 

If we take the whole of the area of Greater London, we find 
that the units sold by the municipal undertakings were 38$ 
million, апа the compenies' sale 312 million kWh. 

Ав the general progress in the Administrative County 
area, the total of units sold by all undertakings shows a good 
upward tendency. In 1907 the total unite were 185 million 
rising to 819 millions in 1913, and to 413 million kWh in 
1912. We look, however, to see thie rise aesume а precipitoa 
gradient in the near future when the supply undertakera of London 
are given full scope for their ambitions and the interlinkers are 
allowed to work out in reality those dazzling dreams now only 02 
peper. 


The Conjoint Board of Scientific Societies, — The fourth 
report of the Board shows that it has received evidence thst 
scientific investigation is being seriously hampered by the heavy 
cost involved in the publication of results. An exceptional number 
of papers is being communicated to the scientiflo societies, including 
many held up during the war, while the resources of the societies 
which have not increased, are insufficient, at present prices, № 
publish even the normal pre-war number, The country is thas is 
danger of being seriously handicapped at a time when the rr hadi 
tation of industry is in most serious need of scientific assistance. 
Much of the report is ocoupied with a short abetract of the third 
report of the Committee on the Water Power of the Empire. [ti 
shown that too little is being done to ascertain the total resources 
or to secure uniformity in investigation and reeord. It is 
that steps should be taken to convene an Imperial Water Power 
Conference in London, at which various Dominions and pr 
dependencies of the Empire should be represented. The outcome 
such a conference might well be the creation of an Imperial Water 
Power Board, with extensive powers to carry out a comprehensive 
policy for stimulating, co-ordinating and, where 10008817: 
assisting development throughout the Empire. 
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X-Ray Photographic Exhibition—An exhibition of 
X-ray photographs has been opened at the premises of the Royal 
Photographic Society; it has been arranged by the Röntgen 
Society, and will remain open for the whole of this month. 


Automatic Hydro-electric Plant.—1In a recent article 
the Eleotrioal World gave some interesting particulars of the 
working of an automatic hydro-electric plant at Cedar Rapids, 
Iowa. This plant, owned by the Iowa Railway and Light Oo., has 
been in operation for three-and-a-half years, and its succes: has 
been so marked, and it is ao much more reliable than hand-contro)led 
stations, that the future policy of the company will be to equip all 
present plant with automatic control, and all new developments 
will be automatic. It is estimated that from $3,600 to 34,800 has 
been savedion labour oharges alone. The stat ion hasan output of about 
1,500,000 kWh per year, and the average annual maintenance and 
operation charge has only been $178, resulting in a coat for delivered 
power of ‘45 cent per kWh. With the article appears a table 
of particulars of a number of automatically-operated stations 
which have been built or are in course of construction. One of these, 
completed in 1919, is that of the Ontario (Cal.) Power Co. This 
has a capacity of 500 kVA, and power is generated at a pressure of 
11,500 V. In this the master starting element ів a remote hand- 
operated switch. The largest plant of this kind, which is being 
erected by the Washington Power Co., consists of a 12,750-kVA 
synchronous generator working at a pressure of 4.200 V. This will 


pais be put into operation by a remote hand-operated master 
switch, 


Economy in Collecting Accounts.—According to Mr. 
J. R. Kaiserman, manager of the Livingston branch of the Montana 
Power Co., an appreciable saving of time and expense is made if 
the meter reader makes out the bill and leaves it with the con- 
sumer when he calls to read the meter. The system has been in 
operation for three years with satisfactory results, the average 
saving being estimated at 24d. per month per consumer. Details 
of the system are given in the Klectricat World of May 28th, 1921. 


Melting Non-ferrons Metals.— A correspondent of 
Chemical and Metallurgical Engineering complains that the author 
of a recently-published article upon the comparative merits of gas-, 
ooke-, coal-, oil- and electrically-heated furnaces chose an example 
of very indifferent character as & representative electrically-heated 
furnace plant. The author expressed his satisfaction at finding & 
gas furnace which would melt a 1,100-lb. charge of brass in 42 
minutes the fuel cost being 32:2 c. per 100 lb. The writer of the 
letter points out, however, that he knows of half-a-dozen plantas 
in which 3,000-lb, charges are electrically melted in less than 
forty minutes and at a cost of less than 17 c. for power. 


Electrically-Propelled Ships.—The British Admiralty, 
the Daily Mail understands, is considering the adoption of electric 
propulsion as an experiment in one of the four new £9,000,000 
battleships, the plans for which are now being decided. 


Electron Tubes iu Heavy-Power Service.—According 
to Dr. Albert W. Hull, of the research laboratory, General Electric 
Co., before the A.LE.E., at its annual meeting in New York, on 
May 20th, One year will see these tubes [electron tubes] in use as 
kenetron reotifiers for series aro lighting. Five years will see 
them in sub-stations, replacing rotary converters. In 10 years 
they will be on electric locomotives, either as rectifiers, allowing the 
use of direct-current motors, or as variable-frequency alternators, 
taking their power from a high-tension, direct-ourrent trolley line. 
Twenty years will see direct-current transmission lines fed 
through tranaformers and kenetrons, at any convenient point by 
alternators of any frequency, and tapped by the same tubes acting 
as magnetron alternators, аз some equivalent pliotron or combina- 
tion alternator." 

Dr. Hull described the new vacuum tube, which is called 
" magnetron” because the valve control is accomplished by means 
of a magnetic field. Although the magnetron has been used only 
for weak currents, he showed a magnetron tube with an anode 
4 in. (10 om.) in diameter and 12 in. (30 om.) long, which had been 
operated at 5 kW output. With larger filaments and water cooling, 
these tubes would be capable of handling hundreds of amperes.— 
Electrical World. 


The Batti-Waliahs’ Society. — Mr. A. J. Greenly, 
Honorary Entertainment Secretary, has addressed a letter to the 
members with regard to the luncheon on June 20th, at the Holborn 
Restaurant, at 1 o'clock, which marks the close of the luncheons 
antil after the summer holidays. There is to be no speaker; this 
meeting is reserved for society matters. He invites members to 
come without fail, and to offer concrete suggestions for furthering 
the objecta of the Society. 


Cast-Iron Research.—The Secretary of the Department 
of Scientific and Industrial Research announces that a licence has 
been issued by the Board of Trade to the British Cast-Iron Research 
Association, the secretary of which is Mr. Thomas Vickers, Central 
House, New Street, Birmingham. 


Fire.—Damage amounting to several thousandsof pounds 
was caused by a fire which broke out at the works of the Cable 
Accessories, Ltd., Dudley Port, recently. Three fire brigades were 
requisitioned to subdue the outbreak, The damage is covered by 
ins uranoe, 


The Theory of Relativity —On Thursday last week, at 
the University of Manchester, before an audience of about 1,000 
persons, Prof. Albert Einstein gave his first address in this country 
on his theory of relativity. Before the lecture, the honorary 
degree of Doctor of Science was conferred on him.— The Times. 

On Monday evening Prof. Einstein lectured before a very large 
audience at King's College, London. 


Service Notes.— Further ex-officers have been posted to 
the Defence Force in connection with electric light companies and 
motor companies. Warrant Telegraphist R. W. Craig has been 
posted to the J «ican, depót ship for submarines at Chatham, from 
the 25th inet. Warrant Electrician P. J. Freeman has been 
appointed to the Vernon, torpedo school ship at Portemouth, from 
the 4th inst. Reoruiting for the various electrical departments of 
the Navy and Army is doing very well at the moment, the atate of 
the labour market being favourable to enlistments, as well as the 
general better conditions of service and better pay in both Army 
and Navy. | 


Electrical Farming in Russia.—Strenuous efforts are 
now being directed to the improvement of Russia's agricultural 
industries, and one of the latest proposed expedients is the 
mobilisation for agricultural purposes of the portable electrical 
field sets that can be spared, it is hoped, by the military department 
now that the calls on the Army are neither so exacting nor extensive 
as in the immediately preceding years. These portable sets which 
were used for searchlighta, wireless telegraphy, &о., and which 
have low-voltage dynamos, will be put to work 1n the flelds in the 
course of this summer. They may be said to weigh on their 
carriages close on а ton, апа will be able to serve а number of 
peasant allotments, simultaneously driving thrashers, cutters, and 
other small machines in ths various districts which they will visit. 
When the season's work is over, they will be returned to the War 
Department. Thousands of them have been made, and it is 
asserted that 70 per cent. of them are in good condition for farming 
purposes, 


Electricity in Farmlug.— The accompanying illustration 
shows the exhibit of Messrs. J. Bustin's Electrical Works at the 
recent Oxfordshire Agricultural Show, held at Banbury, and 


described in our issue of June 3rd. The photograph discloses a 
large number of applications which can be found for electricity 1n 
agricultural work. 


Water Power in Greece. — According to the United 
States Consul-General at Athens, a Swiss engineer has been 
employed by the Greek Government to investigate the water 
power in the State of Macedonia, and he has made an interest- 
ing report on the subject after a study of the falls of the 
rivers of Kladovo, Vodena, Niaoussa, lower Aliakmon, and 
high Aliakmon. Special tables have been prepared showing 
the estimated power of the falls of Kladovo to be 17,500 h. p.; 
those of Edessis, 26,000 h. p.: of Niaoussa, 22.000 h. p.; those 
of the lower Aliakmon, 143,000 h.p.; and those of high Aliak- 
mon as 143,000 h.p. The total water power available from 
these falls is estimated at about 350,000 b. p. 

[t 1s estimated that the exploitation of the falls mentioned 
above will produce annually about 190,000,000 kWh. The 
production of electricity from the falls of western Mace- 
donia would be sufficient not only for the motive power and 
lighting of the three cities of Athens, Piræus, and Saloniki. 
but also for the motive power of the Larissa railway. 

The consumption of electrical energy at Athens and Piræus 
is about 40,000,000 kWh annually, and at Saloniki 9,000,000 
kWh. The plants for the development of the waterfalls would 
cost approximately between 160,000,000 and 180,000,000 drach- 
mas (£6,000,000 to £7,000,000). On the basis of this expendi- 
ture, a kWh would cost from 12 to 13 lepta (14d.). As Greece 
is dependent upon the importation of coal for a large part 
of its fuel supply, the employment of its water power 18 of 
vital importance in the development of the national industries. 
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The Water Power Resources of Ireland. A great 
deal of attention has been directed in Ireland to the 
newly issued report of the Board of Trade Sub-Committee 
оп water-power resources in that country. Sir John Р. Grittth 
was chairman of the sub-committee, which recommends de- 
velopment as urgent, and states that the most effective and 
economical method is to construct the necessary works in 
the channels of the rivers, and not to attempt to seek high 
falls by the construction of costly head race channels. De- 
tailed investigations were made of the Lower Bann, the 
Lower Shannon, the Lower Erne, and the Liffey. ‘The in- 
vestigations show that considerable power is available in 
these rivers, as well as in the high level lakes in Donegal, 
Connemara, Kerry, and Wicklow. "The development of tidal 
power should be examined by a Special Cominission. 

In the Liffey, Dublin City and its adjoining district have 
at disposal water-power sufficient to provide electricity in 
excess of that at present supplied by the seven existing gene- 
rating stations, and there is also а considerable margin of 
power for future extensions. i 

The engineers who conducted investigations in respect of 
the Liffey. Messrs. J. W. Gritlith and H. Н. Jeffcott, state 
that six hydro-electric power houses оп the river are proposed, 
the principal sites being at Poulaphouca, Golden Falls, and 
Salmon Leap. Automatically controlled power stations are 
proposed at Lockstown, Cloghleagh, and Connell Ford. The 
Installed playt will.baye а total capacity. of 29,600 e. h. p., and 
the estimated cost-of works and plant is £920,000 at present- 
day prices. The estimated cost is £31 per e.h.p. installed, or 
Ж111 per average e.b.p. developed during a year at the power 
sites. The cost of transmission to Dublin, including trans- 
formers, is estimated at £293,000. 

Mr. Theodore Stevens, giving evidence before the Sub- 
committee, dealt with the river Erne, and proposed the con- 
struction of a canal or head race over 54 miles long to carry 
the water to a power station with a head of 125 feet. 

Mr. Stevens's proposals include the erection of four hydro- 
electric power stations on the river Shannon between Killaloe 
und Limerick with an installed electrical horse power of 
65,900, at a total cost at current prices of £2,834,000, or at 
the rate of £43 per installed e.h.p. The average annual output 
obtainable would be 52.500 e.h.p. at-a capital cost of £54 per 
average e.h.p. Similarly he proposes four hydro-electric power 
stations on the Erne between Beleek and the sea, with an 
installed eleetric horse power of 71,300, at a total cost of 
£2.000,000, or at the rate of £29 per installed e.h.p. The 
average annual output would be 45.500 e.h.p., at a capital 
cost of £46 per average e.h.p. 

As to the river Bann, Mr. Charles Meik proposes the re- 
moval of Toome weir, the dredging of the bar at Toome, and 
the formation of an improved channel from Lough Neagh 
to Lough Beg. Total@estimated cost £460,000. All the power 
available could be used by the milling interest of the district. 


INSTITUTION NOTES, 


Institution of Electrical Engineers. — NorTH-WFSTERN 
CrNTRE.— Thie annual report of the Committee for the session 
1070-81 states that eleven general meetings and оре 
lecture were held, at which the average attendance was 110. 
The membership as at May 2oth, 1921, was 1.214, as compared 
with 84 in the previous year. A memorandum signed by 56 
members requests the institution of inforinal meetings, and the 
matter is under consideration. The Preston Sub-Section has 
decided to discontinue its activities, as its meetings have over- 
lapped those of tbe English Electric Engineering Society, 
which already embodies most members of the Sub-Section. 
The newly-elected chairman is Ald, W. Walker, and the vice- 
chairmen are Messrs. А. S. Barnard and G. A. Juhlin. 

Students’ Section.—The Committee of the Students’ Section 
of the Centre reports that the average attendance at seven 
meetings was 40. | | 

Liverpool Sub-Centre.—The Committee reports an increased 
membership of 73, bringing the total up to 367. Mr. G. H. 
Nisbett has been elected chairman for the ensuing session. 

Institution of Civil Engineers.—.\ very fine programme 
has been arranged for the Engineering Conference which is 
being held on June 2th, 2th and 30th and July Ist under the 
presidency of Mr. John A. Brodie. On June 2sth, Sir George 
J. Beilby, F. R. S., will deliver the 27th James Forrest Lecture 
on Fuel Problems of the Future.“ Most of the discussions 
will be of more or less interest to electrical engineers, but men- 
tion may be made of those in. Section ҮП, Electricity Works 
and Power ‘Transmission, presided over by Sir John Snell. On 
June vith, Mr. R. O. Карр will open а discussion on " Low 
l'ower-Factor °: Mr. J. Dalziel will deal with " Battery Loco- 
motives " on June 30th; and discussions will take place on 
July Ist on "" The Economic Limits of. Distribution from Coal- 
fred Stations.“ Low-voltage Overhead Distribution!“ (Mr. 
p. Welbourn) and Тһе Mechanical Advantages of Electric 
Locomotives compared with Steam 7 (Sir Vincent L. Raven, 
K. B. E.). Among many visits which have been arranged are 
several to power stations and electrical works. On June 20th 


Sir Alexander B. W. Kennedy, F. R. S., will exhibit lantern 


slides reproduced from photographs taken by him of the wa 
area in France and Flanders. 

Royal Society of Arts.—The Albert Medal of the Society 
for 1921 has been awarded by the Council to Prof. Jobn 
Ambrose Fleming, M. A., D. Sc., F. R. S., in recognition of li. 
many valuable contributions to electrical science and Its appl 
cations, and especially of his original invention of tħe ther. 
mionic valve, now so largely employed in wireless telegraphy 
and for other purposes. 

American Institute of Electrical Engineers.—At the annual 
meeting on May th. Dr. W. McClellan was elected president 
for the ensuing year. The vice-presidents were Messrs. M. 4. 
Hall, N. W. Storer, W. A. Del Mar, С. G. Adsit, J. C. Parker, 
F. W. Springer, Н. W. Eales, R. Sibley, O. B. Coldwell, аш 
F. R. Ewart. The managers were Messrs. A. G. Pierce, R. E 
Williamson, and Н. A. Pratt. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with th 
technical or the commercial side of the profession and іма 
also electric tramway and railway officials, to keep readers of 1м 
ELECTRICAL REVIEW posted аз to their movements. 


Stockton-on-Tees Town Council has appointed Mr. S. C. 
Marston, of Sunderland, as general works manager at tle 
Electricity Works at a salary of £650 per annum. 

Upon resigning his position with the Ascot and District Gas 
and Electricity Co., Mr. E. J. H. Buvett, electrical enciucer 
to the company, has been presented with a silver tea set and 
tray by the directors, and a malacca horn walking stick, sut. 
ably engraved, by the staff. Mr. Bluett resigned his position 
at the end of May in order to enter into partnership with Mr. 
А. Т. Archer in the purchase of the Sunningdale business d 
Messrs. John Drake & Co., electrical engineers and iro 
Inongers. | i 

Mr. F. Н. HowkLL has been appointed London representa- 
tive of the electrical cooking and heating department of the 
Falkirk Iron Co., Ltd.. at Craven House, Kingsway, 
W.C.l. For over 15 years Mr. Howell has been on the staf a 
district and showroom manager for the County of Londo 
Electric Supply Co., Ltd., but this included a period of nearly 
five years in the R. F. A. He has specialised in electric cooking 
apparatus from a practical as well as selling point of view, am 
has recently spent several weeks at the Falkirk Iron Works, 
where © Falco appliances are designed and manufactured. 

Mr. CHARLES Н. GassoN, late of the Electrical Engineering & 
Equipment Co., Ltd., has now taken up the position of aes 
manager to Messrs. Hamilton & Liddaman, 12, Charing Cros 
Road, London, W. C. 2. WM 
Mr. HAROLD E. Wess, A.M I. E. E., who has a long connec 
tion with Messrs. Bruce Peebles & Co., Ltd., has been ap 
pointed their London manager. 

Mr. Jas. Bastian has been appointed London representative 
to the Cantie Switch Co., Ltd., of Nottingham. 

It is announced that Mr. Winston CHtncuitL has accepted 
the chairmanship of the Imperial Communications Committee. 


Will.—The late Dr. W. J. I. Bruce, who died a victim 
X-ray injuries, left £6,936. . 


4 


NEW COMPANIES REGISTERED. 
Minirisk Co., Ltd. (175,135).—Private company. Regis- 


tered June 9th. Capital, EI, 500 in £l shares.” To carry on the business of 
lock makers, manufacturers of electrical and other fittings, constru tn" 
and electrical engineers, &c., and to adopt an agreement with J. B. bean 
and H. V. Barlow. The permanent directors are: J. B. Boland, B. deal. 
leigh Avenue, Withington, Manchester; W. S. Mockett, The Orchard. Y- 
Peters, Broadstairs, Kent. Qualification of permanent directors, 200 ordiri 
shares; of ordinary directors, 100 shares. Remuneration (except тапак 
director, if any) as fixed by the company. Secretary: W. S. Mockett. Re 
gistered office: 47, Victoria Street, S. W. 


H. G. Osborn, Ltd. (175, 127).— Private company. Regi, 
tered June 9th. Capital, £1,000 in £1 shares. To carry on the business 9 
electrical and mechanical engineers, manufacturers of and dealers in electa. 
accessories. and mechanical novelties, electrical, magnetic, telegraphic, tor 
phonic, and other appliances, &c., and to adopt an agreement with H. 6 
Osborn, The first directors are: H. G. M. Osborn (managing 176707 
“Westa, Princes Pork Avenue, Golder's Green, N. W. II: Mrs, Am 
Osborn, | Westía," Princes Park Avenue, Golder's. Green, N. W. II. Rer 
tered office: 9, Rathbone Place, Oxford. Street, W. I. 


Waverley Glass Works, Ltd. (11,748).—Private company. 
Registered in Edinburgh June 3rd. Capital, £5,000 in £l shares. To «ar 
on the business of plass manufacturers, blowers, workers, and pret 
decorators, cutters, engravers, and etehers, electricians, &&. The «ирег, 
(each with one share) are: R. Dalzeil, 2. Dalzeil Place, Edinburgh. & 
manufacturer; G. F. Walker, 10. Lochside Street, Crossmylool, Gies 
The first directors аге not named. Solicitors; Maskay &  Melntosh, pa 
Vincent. Street, Glasgow. | 


Victoria Electrical (Manchester), Ltd. (175,145).—Privté 
compans. Registered June Mth. Capital, 46.000 in £1 shares. To take ea 
the business of an electrical engineer and contractor, Xe, Carried. 00 7 
J. R. Ref as the t Victoria Eleetrieal Co" in London, Manchest rs 
tlre where, The permanent directors are: R. Hodgkinson (managing GS 
43, Welbeck Road, Heaton, Bolton; J. R. Marsh, St. Kilda, 1, Lathom К 
Southport; J. R. Reef (managing director), 59, Camp Street. ene: 
Manchester, Qualification, £30. Secretary: J. R. Marsh. Registered e 
27, Berry Street, Buxton Street, London Road, Manchester. 
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OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Tees Power Station Co., Ltd.—Satisfaction to the extent 


of £21,200 on various dates from February 3rd to March 7th, 1921, of trust 
deed dated May 7th, 1918, securing £600,000. 


Hill Bros. (Magnetos), Ltd.—Particulars of £15,000 de- 
bentures authorised June lst, 1921; whole amount issued; charged on the 
company's undertaking and property, present and future, including uncalled 
capital (if any). - 

Webb’s Crystal Glass Co., Ltd.—Mortgage on Dennis 
Park Glass Works, Stourbridge; Medway Glass Works, Queenborough, Kent; 
and Royal. Castle Glass Works, Hatton, Tutbury, Derbyshire, dated June 
Ist, 1921, to secure all moneys due or to become due from company to 
Lloyds Bank not exceeding £25,000. 


W. J. Furse & Co., Ltd. (121,420).—Return dated May 
13th, 1921. Capital, £35,000 in £1 shares (9,000 cumulative preference and 
26.000 ordinary), 9,000 cumulative preference and 21,029 ordinary shares taken 
up, £10,735 paid, £19,294 considered as paid. Mortgages and charges: 23,000. 


Northallerton Electric Light & Power Co., Ltd. (59,301).— 
Return dated March 9th, 1921. Capital, £6,500 in 2,900 preference shares 
of £1 each and 12,000 ordinary shares of 6s. each, 1,151 preference and 4,921 
ordinary shares taken up, 42, 627 68. paid. Mortgages and charges: £3,900. 


Foster Construction Co., Ltd.—Satisfaction in full on 
May 6th, 1921, of mortgages dated May 16th and August 9th, 1918, securing 
all moneys then due or to become due from company to bankers. Mortgage 
on certain properties at High Street, Plaistow, dated May 7th, 1921, to 
secure all moneys due or to become due from company to London Joint City 
and Midland Bank, Ltd., also registered. 


Northampton Electric Light & Power Co., Ltd.—Issues 
on May 10th of £44, on May 23rd of £1,400, and on May 25th, 1921, of 
£100 second debenture stock, parts of a series already registered. 


Aladdin Renew Electric Lamp Corporation, Ltd.—Issues 


on Мау 12th and 30th, 1921, of £3,000 debentures, part of a series already 
registered, 


Woods-Gilbert: Rail Remodelling Co., Ltd.—Debenture, 
charged on the company's undertaking and property, present «end future, 
including uncalled capital, dated May 18th, 1921, to secure all moneys due 
or to become due frum company to Barclays Bank, Ltd. 


CITY NOTES. 


' The annual general meeting was held on 
Electric 


June 9th at Winchester House, E.C., Mr. 
Construction. Philip E. Beachcroft presiding. The chair- 
Co., Ltd. man expressed the directors’ pleasure that 


they were able to submit accounts which 
surpassed those of any previous period. The gross profit on 
manufacturing and contracting for the year under review 
showed an increase of £44,502. The credit side of the profit 
and loss account amounted to £169,977, being £41,118 greater 
than last year. The expenditure aggregated £36,867, being 
an increase of £24,177. The net profit for 1920-21 was £83,110, 
ап increase of £16,941. It might seem that they had been 
ultra cautious in not distributing a greater bonus than 2} per 
cent. The question, however, had had their most careful con- 
sideration, and if times had been normal they would not 
have hesitated to increase the bonus, but having regard to the 
prevailing financial and industrial conditions they came to 
the conclusion. that the best interests of the shareholders 
would be served by making no increase in the distribution. 
With regard to the balance sheet, stock iu trade and work in 
progress showed an increase of £77,673. It was intended 
by the Finance Bill, 1921, to grant relief in respect of loss 
on trading stocks, and although their liability for E.P.D. 
terminated on March 31st last, they would be entitled to 
reclaim within certain time limits any loss which might be 
incurred on stock in hand on that date. Investments showed 
a reduction of £36,749. This was caused by realisations 
necessary to finance the larger volume of stock at higher 
prices, and to complete the important works extensions de- 
seribed last year. On the other hand, cash at bankers was 
£23,387 greater. On the other side of the account creditors 
and credit balances were £21,919 greater, but that was ac- 
counted for by taxation, their actual trade liabilities being 
less than a year ago. When they considered ,the financial 
stringency which had prevailed necessitating issues of capital 
һу many concerns on very onerous terins, they had every 
reason to congratulate themselves on the strength of their 
financial position. If their recommendation was adopted, the 
general reserve fund would stand at £120,000, and he need not 
point out that the liberal contributions to that fund in the 
past had largely contributed to the comparative ease with 
which they had encountered the trying conditions of the 
past two years. Regarding the outlook for the new financial 
year, the statement in the report that recently orders had 
been difficult to obtain would not have caused surprise, as 
the industrial conditions throughout the country, in conse- 
quence of the coal dispute, were deplorable. He did not 
consider that this dispute was altogether to be laid at the 
door of the miners, and he thought that had the coalowners 
and miners been left to themselves to settle their own differ- 


ences without the intervention of the Government, the matter 
would have been settled sooner. As it was, about 3,000,000 
(of whom over 1,000,000 were miners) were now unemployed, 
and their ranks were being increased daily, and unless a 
speedy peace was attained there was grave risk that many 
industries in the country, as well as the mines themselves, 
would to a great extent be irremediably destroyed. Coal had 
been regarded as the life blood of industry, but the present 
stoppage of supply had to some extent found its remedy in 
the use of alternative heating agents. The mine leaders should 
take cognisance of that fact, and the miners themselves realise 
that it was more than possible that their source of employ- 
ment was endangered by the use of oil gases for many, if 
not all. industrial purposes. Even if the coal dispute were 
settled there could be no inmediate recovery because manu- 
facturers of pig iron, steel, and other staple articles of con- 
sumption would be reluctant to resume operations until they 
were satisfied that they could produce at prices which would 
compete with foreign manufacturers. Before the country 
could recapture its export business or meet foreign competi- 
tion in the home markets lower costs of production were 
essential, and those could only be brought about by а lower 
standard of wages and salaries and a lower margin of profit, 
and by increased output. British taxes, compared with those 
of other competing countries, were absolutely crushing. They 
were three times heavier than French ones, and six or seven 
times those of Germany, and about four times heavier than 
those of the United States. In the electrical industry the 
number of inquiries for plant and apparatus indicated that 
there was a large amount of work waitng to be done, but 
buyers would not place their orders in the expectation that 
prices would fall. The result was that new business for the 
moment was very unsatisfactory, b&t many factories were em- 
ployed on orders which were placed several months ago. The 
chairman finally referred to the death of Sir James Pender. 


| | The directors' report for the year ended 
United Electric March, 1921, states that the gross receipts 
Tramways ofi of the tramway system for the year ended 
Montevideo, Ltd. October, 1920, were at an exchange of $4.7 
Z to the £, £516,130, an increase of £72,436. 
Unfortunately operating expenses also showed а continuing 
increase, mainly due to higher wages and taxation, and were 
larger during the year by 452.488. leaving a net increase of 
£19,958, but remittances had been affected by the fall in 
exchange. The pussengers carried numbered 63,220,875, an in- 
crease of 3,336,956. The car miles run were 8,830,112, an in- 
crease of 1,073,478. Fifteen motor cars and 14 trailer cars have 
been ordered, and four new cars are being constructed in the 
company’s workshops in Montevideo. This rolling stock should 
be ready before the end of the year. After providing for 
administrative expenses and charging £46,539 for debenture 
interest, the credit balance is £74,907, plus £7,032 brought 
forward. 45.961 has been put to debenture stock redemption, 
£2,500 redemption of preference and ordinary capital, £30,000 
to renewals and contingencies. An interim dividend at the 
rate of 6 per cent. per annum, less tax, has been declared on 
the cumulative preference shares, and a final dividend of like 
amount has been recommended. It is proposed to pay 4 per 


vent., less tax, on the ordinary shares for the year, and to 
carry forward £8,477. 


The report for 1920 shows a balance to 


Callender's the credit of profit and loss account of 
Cable and £182,920. Debenture interest absorbs 
Construction £13,500, preference dividend £41,000, de- 

Co., Ltd. preciation of buildings, plant, and machi- 


nery £30,000, depreciation of office furni- 
ture £500. The balance brought forward was £105,808, and the 
available balance is £203,723; 15 per cent. (less tax) on the 
ordinary shares requires £75,000, there is put to reserve for 
corporation profits tax £7,500, the balance of the new issue 
expenses £13,192 is written off, and £108,101 is carried for- 
ward. During the year covered by the accounts the volume 
of business increased considerably, and, in spite of enhanced 
costs of inaterials and labour and many difficulties in. manu- 
facturing, the sum available as profit on the 12 months’ opera- 
tions is in excess of that of any previous year. In June last, 
new capital was raised to meet the expansion of the coin- 
pany's business and also the outlay on the new buildings and 
plant at Erith. This new capital was available only in the 
latter part of the year, and, consequently, the full benefit 
therefrom was not experienced during the period now under 
review. So as to bring the capital of the company more into 
line with other industrial undertakings, the £5 shares, both 
preference and ordinary, were, in May, 1920, subdivided into 
five shares of £1 each, and it is believed that this will be of 
advantage to the shareholders. The relations between the 
company and its employés have been excellent. A satisfac- 
{огу arrangement has recently been completed on a sliding 
scale basis with the workpeople at Erith and Teigh, and it is 
confidently anticipated that this will prevent labour disputes 
in the future. It is to be regretted that considerable difficulty 
has lately been experienced owing to the miners' strike, which 
rendered it impossible to obtain fresh supplies of fuel. The 
cost of production, owing to higher wages and shorter working 
hours, and heavier costs generally, has rendered it difficult 
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to compete in several foreign and overseas markets. It is 
hoped, however, that the lessened prices cl raw materials 
now current and the recent arrangement with regard to labour 
will enable the company to restore its foreign trade connec- 
tions to their former importance. The new workshops re- 
ferred to in last year's report have now been completed, and 
the manufacture of e.h.t. cables for 30.000 volts and upwards 
Is proceeding satisfactorily. Important orders have already 
been received for such cables. The reorganisation ot the 
Picardy works for the manufacture of telephone cables bas 
also been completed, and large contracts have been secured. 
The Anchor Cable Co., Ltd., has had a busy year, and has 
secured satisfactory profits. 


Information concerning the electrical in- 


The French dustry in France 1s contained in the annual 
Electrical report of the Compagnie Francaise pour 
Industry. Exploitation des Procédés ‘Thomson-lous- 


ton for the past year. The report mentions 
in the first place that the electrical industry is one of those 
which have sullered the least from the economic crisis follow - 
ing the war. On the whole the production of plant of sinall 
capacity has considerably diminished for the time being, but 
on the other hand, the manufacture of equipment of large 
size has not slackened. The equipment of waterfalls and 
the construction of large generating stations are being con- 
tinued, and the railway companies are now proceeding with 
the electritication of an important part of their networks. The 
company has so largely profited from this privileged situation 
that the total value of its orders in 1920 exceeded by 50 per 
cent. that of the orders for the preceding year. Coming to 
consider the company's own manufacturing works, the report 
states that these have been specialised as follows: Jarville for 
small alternating current motors, Neuilly for small con- 
tinuous current motors, Vaugirard and lecourbe for heavy 
plant, Suresnes for large apparatus, and Colombes for 
insulating materials. To these has now to be added the great 
new works at Saint-Ouen, where a year ago the land resembled 
a Vast racecourse, but is at present occupied by extensive 
buildings. Operations at this works are already proceeding, 
the production comprising machines of very large sizes and 
very high voltage. The Lesquin works, which was destroyed 
during the war, is being actively reconstructed, and will be 
provided with a foundry for cast iron, a steel foundry, and a 
large shop for small electrical apparatus. 

The report proceeds to refer to telephony, and mentions in 
this connection that the company has entered into close rela- 
tions with the Western Electric Co. of New York, whose 
portance in telephony is equal to that of the General Elec- 
tric Co. in the general domain of electricity. The initial agree- 
ments Which have been reached are so essential that the French 
company expects to tind in this new association a reinforce- 
ment of the important facilities at its disposal to ensure the 
development of telephony in France. On the other hand, the 
relations of the company with the General Electric Co. are 
constantly developing and becoming more intimate. As to 
the question of railway conversion in detail, the report states 
that the discussions with the Orleans Railway Co. aiming at 
the electrification of the line from Paris to Orleans have re- 
sulted in the beginning of operations. Other negotiations have 
been made with various firms, and the company has 
formed, with the co-operation of Schneider & Co. and the 
Ateliers de Constructions. Electriques du Nord et de l'Est, the 
Société d'Etudes pour l'Electrification. des Chemins de Fer 
in order to prepare for the three participants the submission 
of schemes to the railway companies and ensure the joint use 
of their powers in carrying out the work. As was mentioned 
in s previous issue, the dividend for 1920 is at the rate of 
40.70 fr. net for registered shares and 47.80 fr. for bearer 
shares. 

The report of the company for 1920 

General Electric shows that the value of the orders received 
Co. (U.S.A.). was 318.470.438. as compared with 
$237 625.082 for 1919. At the close of the 

vear the amount of orders untilled was $111,775.000, as com- 
pared With 58,880.69 at the end of 1919. The unprece- 
dented amount of orders received by the company during the 
first seven months of 1920, plus the unfilled orders at the 
beginning of the year, resulted in most urgent efforts in a 
еи situation. to add to the manufacturing facilities. The 
expenditure for additional land. buildings, machinery, and 
equipment during 1920 was $31,300,496; as a further addition 
to the manufacturing capacity of the plants, certain factories 
with a floor space of 1.768.000 sq. ft. have been leased, with 
options to purchase. The total factory floor space has been 
Increased from 20,681,000 sq. ft. in 1919 to 24.501.000. ха. ft. 
in 1920. The amount of sales. billed. was $275, 758.457, un 
пеген е of 815.778. over 1919. The net result was a profit 
of S26 400,007, plus income from other sources. 88,900,558, 
leas interest and discount on debentures О ОН and 
Interest on notes pavable 2.319.216. leaving available for 
excess profits tax and dividend $831,142 257. Excess. profits 
tux estimated at $0,000,000, dividends 810.656.222, leaving a 
surplus for the vear of 170,065, At a special meeting of 
the stockholders held in March, 1920, authority was given to 
Increase the capital stock of the company from 8125,000,000 
te $175.000,000, During the vear the directors authorised. the 
issue of two special series of 1919 and 1020 debentures known 
as employés! investinent bonds te be sold to employés on the 


instalment plan by deductions from wages. To these ty, 
issues subscriptions have been received from about 1200 
employés totalling 54, 081.800. These debentures bear p 
terest at the rate of / per cent. per annum. In November, 
1920, the directors offered to the employés the privilege ot sub. 
scribing for from one to ten shares of the company » capital 
stock, payments to be made on the instalment plan by deduc- 
tions from wages. The subscription price was $130 per share, 
und as stated in the circular offering the stock, there wili 
be a credit amounting to $20 per share against the subsp. 
tion price Which will represent а net return substantially the 
same as that which would be enjoyed by anyone purchasing 
stuck on an instalment plan, paying interest on deferred 
instalments and receiving cash and stock dividends. Ih- 
result of this offering was that 30,747, or 36 per cent. of aii 
the employés on the pay roll subscribed for an amount con. 
siderably larger than the 50,000 shares offered. In the year 
1920 the dividends declared were as follows: Cash dividends 
8 per cent., 510,651,306. Stock dividends 4 per cem. 
55.47, 700. Cash dividends on International Co. preferred 
stock held by employés $4,916. Total. 516.093, 922. It 1 
proposed. commencing January Ist, 1921, to separate the 
balance sheets and financial statements of the General Ele. 
tric Co. (C. S.A.) and the International General Electric Co 
in order more satisfactorily to show the assets, liabilities, and 
operations of each company. 

The accounts for 1920 show a profit after 


Richardsons, providing for estimated liabilities to the 
Westgarth and Government of £155,035, plus £in 
Co., Ltd. brought forward, less two years pre 
ference dividend paid in June, 1%), 

£42,000; total £162,477. . Interest on the 44 per сеш. 
debenture stock absorbs 415, 750, one year's preference 


the directors propose making the 
Directors’ fees £1,700, depreciation 
for 1929, 445.000; portion of capital expenditure ш 
1920 written off 425.000, leaving 454.027. The directors 
propose to pay out of balance two vears’ dividends on prefer- 
ence shares 1n addition to one year's dividend paid in December 
last as above. Preference dividend will then have been pau 
up to April 30th, 1919. In consequence of inability to obtain 
coal, the works are practically closed down. Many contracts 
remain to be completed, but it will be dithcult to get further 
orders until the cost of production has been considerably r- 
duced in regard to both materials and wages. 


The Société d’Electro-Chimte de Бесе 


£21,000, and 
allocations : 


dividend 
following 


French intends to pay a dividend at the rate of 
Companies. 22 fr. per share for 1920, as in the preved- 


ing year, the net profits having been 

1,036,000 fr. and 762,000 fr. in the two years respectively. 

The Compagnie d'Electro-chimie ct d'LElectro-Metallurgie pro 
poses to рау out of net profits of 3,700,000 fr. a dividend а! 
the rate of 40.50 fr. net per share, being the same rate з= 
in 1919, when the net profits were 3,591,000 fr. 

The Compagnie  d'Electro-Mecanique, after writing of 
3.976.000 fr. for depreciation, reports net profits of 3,525,9 fr. 
for 1920, as against 2.318,0½ fr. in 1919. The dividend is te 
be at the rate of 40 fr. per share, as in the previous year. 

The Société L'.Appareillage Llectrique Industriel P'etrier, 
Tissot & Raybaud, of Lyons, makers of low and high pressure 
apparatus, report net profits of 533,000 fr. for 192, and à 
dividend of 86 fr. gross per ordinary share. The compam 
expects to be able to remove to its new works in the cours 
of the present vear. 


Alldays & Onions, Ltd.—Profit on the year’s working 
£7,101, which has been allocated together with the reserves 
appearing in the last balance sheet to the purposes of meetin: 
depreciation and writing off. It has been found during the 
past year that the financial condition of the country rendered 
it advisuble to postpone the raising of additional capital until 
a more favourable opportunity presents itself. 

Rees Roturbo Manufacturing Co., Ltd.— Dividend of Ы, 
per cent., less tax, on preference for the year 1915, and for 
nine months ended September 30th. 1916, £5,000 to deprecia- 
tion reserve, £4,600 to general reserve, £5,000 to a taxation 
reserve, 44.523 for maintenance of buildings, plant, &c., carry- 
ing forward £60,727. 

Howard & Bullough, Ltd.—Final dividend on the ordinar; 
shares, making 10 per cent. for the year, transferring lo 
dividend reserve 410,000, carrying forward 450.0. 

Manila Electric Railroad & Lighting Corporation.— D^ 
dend of 14 per cent. for the quarter ending June 30th on tli 
common capital stock. 

American Telephone & Telegraph Co.— Dividend of =: 1*' 
cent., less tax, for the quarter. 

Canary Islands.—The report of the Société de VEI- 
йеп: de Las Palmas for the last financial year shows з l^ 
of 1,130,250 fr. 

Belgium. Tie report of the Société d'Electricite et И 
Mecanique (Proeédés Thoinson-Touston et Carels). of Ghent. 
for the last financial year shows a profit of 2,722,551 fr. 


Wavgood- Otis, Ltd. Dividend of 9 per cent. on the ordi- 
nary shares, carrying forward £27,979. 
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Stock Exchange Notices.—Application has been made to 
the Committee to allow the following to be officially quoted :— 

Metropolitan Electric Supply Co.—£5UU,00U 74 per cent. ex- 
tension debenture stock. 

Dealings in the following have been specially allowed by 
the Committee under Temporary Regulation 4 (3) :— 

General Electric Co.—£3,500,000 7 per cent. mortgage de- 
benture stock, issued at 924 per cent., £15 paid and fully paid 
(varving interest payments), after issue of allotment letters. 

Eastern Extension Australasia and China Telegraph Co.-— 
92.704 shares of £10 each, fully paid. Nos. 300,001 to 390,629 
and 397,836 to 400,000. 

Kaministiquia Power Co.—2,000 shares of $100 each, fully 
paid, of capital stock; $372,000 thirty-vear five per cent. gold 
bonds, Nos. 876 to 1,000 of $1,000 each: Nos. 1.304 to 1,433. 
1,534 to 1,564, 1,569 to 1,584, 1,586 to 1,720, 1,791 to 1,818, and 
1,847 to 2,000, of $500 each. 

Siemens: Bros. & Co.—300,000 10 per cent. cumulative prefer- 
ence shares of £1 each, fully paid. Nos. 1 to 300,000. 

The undermentioned have been ordered to be officially 
quoted :— 

Eastern Extension, Australasia & China Telegraph Co.— 
92,794 shares of £10 each, fully paid, Nos. 300,001 to 390,629 
und 397,836 to 400,000. 

Kaministiquia Power Co.—2,000 shares of $100 each, fully 
paid, of capital stock; $312.000 30-year 5 per cent? gold bonds, 
Nos. 876 to 1.000, of $1,000 each; Nos. 1,304 to 1,433, 1.534 
to 1.564, 1,569 to 1,554, 1.586 to 1,720, 1.791 to 1.818, and 
1,547 to 2,000, of $500 each. 


British Electric Traction Co., Ltd.—Dividend of 4 per 


cent. on the ordinary stock for the year, carrying forward 
£177,318. 


Electric & General Investment Co., Ltd.—Dividend at the 
rate of 6 per cent. per annum (3s. per share), less tax, on pre- 
ference shares for the six months ending June 30th. 


New Issues. Johnson d Phillips, Ltd.—The British, 
Foreign & Colonial Corporation, Ltd., is inviting applications 
for £350,000 8 per cent. first mortgage debenture stock at 96 
per cent., repayable at par by means of a cumulative sinking 
fund commencing in 1922 by twenty-three equal annual draw- 
ings, the first of which 15 to be made in 1923 and the last in 
1945. The list closes to-morrow, the lsth. : 


Ruston & Hornsby, Ltd.—Prolit for the year ended March 
lst, 1921, £108,682, less depreciation £53,002, interest on 
debentures £25,500, leaving 430. 180, plus 437.240 brought 
forward, making 467.420. Dividends on preference shares 
absorb 423.500, leaving £43,920. The directors have decided, 
owing to the stagnation of trade, that it is desirable to con- 
serve the resources of the company and regret thev do not 
recommend the payment of a dividend on the ordinary shares 
for the past year. The balance £43,020 is carried forward. 


Kidderminster & District Electric Lighting & Traction Co., 
Ltd.—Net receipts for 1920 of lighting undertaking, includ- 
Ing payments under guarantee by Shropshire, Worcestershire 
and Staffordshire Electric Power Co., were £5,304, plus £46 
brought forward. After deducting administration and general 
expenses, and interest on temporary loans, the balance is 
42,710. Dividend on cumulative preference shares absorbs 
41.500. Dividend of 24 per cent. on the ordinary for 1920, 
carrying forward £35. 


Penarth Electric Lighting Co., Ltd.—The report for the 
year ended December 31st last shows total revenue £14,090, 
working expenses £8,549, balance &6,440. To renewals £2,450, 


71 per cent. dividend on the ordinary shares, carrying forward 
£2,331. 


Hungary.—The report of the Ganz Electrical Co., Buda- 
pest. for the last financial year shows a profit of no less than 
90.522,962 crowns, as compared with only 1,553,192 crowns in 
1919. The dividend is being increased from о per cent. to 
12 per cent. 


Eastern Telegraph Co., Ltd.—Dividend at the rate of 3} 
per cent. per annum, less tax, on the preference stock for 
the June quarter, and an interim dividend of 24 per cent. 
on the ordinary stock, free of tax. 


Madras Electric Supply Corporation, Ltd.—Dividend of 
З per cent., less tax, on ordinary shares for the year. £15,000 
to general reserve, £1,000 to employés’ gratuity fund, carrying 
forward £9,620, subject to excess profits duty (if any). 


Merthyr Electric Traction & Lighting Co., Ltd.—Divi- 
dend at the rate of 6 per cent. per annum on the ordinary 
shares, to reserve £1,200, to renewals £5,000; carried. forward 
£1,429. 


Globe Telegraph & Trust Co., Ltd.—Further dividend of 
Эх. per share, less tax, on the preference shares, and 58. per 
share net on the ordinary shares. 


James Keith & Blackman Co., Ltd.—Dividend on ordinary 
shares for year ended March, 1921, at the rate of 15 per cent. 
per annum, free of tax. To reserve £13,000, forward £18,272. 
Mackay Companies.—Quarterly dividend of 1j per cent., 
less tax, on common stock. 


STOCKS AND SHARES. 


TUESDAY EVENING. 

Мокь interest is taken, in the Stock Exchange markets this 
week, in cricket than in stocks and shares. Business in the 
latter is exceedingly quiet. In spite of the reluctance shown 
by the public to take a hand in the markets, there is still 
a brisk demand for underwriting of any geod issue which 
comes along. The underwriters of the General Electric Com- 
pany's 34 million pounds’ 7 per cent. debenture stock were 
left with 43 per cent. of their obligations. In a couple of days 
it Was ussuined that many of the weaker underwriters had 
cleared out of their holdings, at prices ranging from 44 dis- 
count to about a point more. As soon as the air cleared of 
the underwriting stays, the price promptly improved to 3 dis- 
count, and, with the prospect of money becoming cheaper, this 
stock will probably advance to its issue price of 93. At 90 it 
шау be deemed a cheap investment. 

Another newcomer to the markets this week is the 10 per 
cent. preference share of the Siemens Company. The shares 
Were given away to the holders of the ordinary in the propor- 
tion ot one preference for five ordinary held. The new prefer- 
ence shares began at Ws. 6d.-2ls. 6d. Considering that the 
company is paying 10 per cent. free of tax on its ordinary 
shares, these 10 per cent. preference shares at anything like 
21s. 6d. certainly look cheap, offering a return of 94 per cent. 
on the inoney. As soon as the Siemens’ holders who wish to 
take their profit have divested themselves of their preferences, 
the quotation will stand a good chance of improvement. А» 
already mentioned, the North Metropolitan Electric and the 
Pernambuco Tramways both have new issues in immediate 
contemplation. 

Activity in Underground Electric Railways stocks and shares 
has somewhat subsided as compared with that which ruled a 
week ago. Nevertheless, prices continue firm, and London 
Electric Railways shares have come into some little favour on 
the basis of 55s. The bulk of the shares are owned by the 
Underground Electric Railways of London, and there is not 
much floating supply in the Stock Exchange market. Last 
year’s dividend was 1} per cent., i. e., 2s. 8d. per share on the 
£10 fully-paid share. Thus they offer a small return on money 
invested, which is more than the Underground Electric £10 
shares themselves do, although the two stand at nearly the 
same prices. There is, however, more market in the latter 
than in the former, and this, of course, accounts for something 
in the matter of market quotation. The interest in the various 
traction issues has quieted down again, and there is not much 
change in London & Suburban Traction at 7s. 6d., nor in the 
ordinary at 2s. 6d. The company's 44 per cent. first mortgage 
debenture stock changed hands last week at 444, but the 5 per 
cent. A " debenture stock, which is now quoted 68, has not 
been negotiated in the Stock Exchange since last August, 
when a buyer paid 61. 

British Electric Traction ordinary is a little better at 354. 
The 6 per cent. participating preference is quoted at 59, the 
ә per cent. debenture at 65, and the 4} per cent. second deben- 
ture stock at 51. The company's report, out this week, shows 
that the net profit has risen £12,000 to £135,000. The usual 
dividend of 4 per cent. is paid, and the carry-forward is in- 
creased by £20,000 to £177,000. The B. E. T. has sold its 
£190,000 War Loan, substituting shares, inter alia, in. Brush 
Electrical, Electric & General Investment, and Transport 
Power & Finance. Besides these, the list of investments 
receives un addition in the shape of about £71,000 in Stoll 
Picture Productions. It would be useful, as well as interest- 
ing, if the chairman at the forthcoming meeting were to say 
what the company's investments are worth at the current 
quotations, the report itself affording no information on this 
head. 

Marconi shares have developed weakness, owing to a fuir 
number of shares having been sold by people who had bought 
Шеш earlier in the year, and who are disappointed at the delay 
in the settlement between the Government and the company. 
The price has dropped to 24, and the preference are down to 
the same level. Marconi Marines have fallen to 95s. As we 
pointed out recently, there is very little doing in the Marconi 
inarket nowadays, and, with speculation all but dead, prices 
yield easily to a little selling pressure. 

The only change in the list of home electricity companies is 
a rise to 51 in Westminsters. The manufacturing group is 
almost equally quiet. General Electric preference drooped to 
l'/s., the 64 per cents. and the 71 per cents. both standing at 
the same level. IIenley's are 1/16 down at 13. Edison-Swan 
first preference gave way to 178. A sensational fall—in price 
at all events—in City Services shares lowered the quotation 
80 points to 200, the preferred at 574 being about 10 points 
down. This slump came about on the notification that the 
company would in future pav its Common share dividends in 
stock instead of cash. Neweastle-on-Tyne 7 per cent. prefer- 
ence shares are better at 19s. 6d. 

Anglo-American Telegraph deferred has risen 2 points to 834. 
Great Northerns are lower at 25%. United River Plate Tele- 
phones eased off to 6. and West India & Panama are lower at 
10s. 

The Government of Mexico has noted that it intends to re- 
sume payment of interest on its foreign debt on July Ist. 
This brought about a rise in Mexican Government bonds, but 
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did not affect prices in the Utility market. Mexico Tram- 
Ways firsts are better at 524, but Mexican Light firsts at 744 
show a dollar fall. Brazil Tractions are 14 down at 344. Anglo- 
Argentine Tramways continue to improve. British Columbia 
stocks are steady. There has been some demand for the 
44 per cent. Vancouver debenture, without, however, finding 
апу response, sellers refusing to part with their holdings. 

Although rubber is still about 84d. per Ib., the market in the 
Stock Exchange is slightly better, owing to the fact of the 
deliveries of the produce once more being in excess of the land- 
ings. Engineering shares are quietly firm, with Babcock & 
Wilcox 1/16 up at 23. It is taken for granted that there will 
be a resumption of work in the coal trade next week. With 
business as quiet in the Stock Exchange as it is at tlie present 
time, men are inclined to ask whether this eagerly-anticipated 
resumption will have any noticeable effect after all in 
strengthening prices throughout the markets. 

In our lists of quotations we have brought the dividend- 
payments up to date, as far as possible. The varying times at 
which different companies close their books render it impos- 
sible to adopt a strictly uniform plan. The Edison-Swan Com- 
pany, to take one example, paid its last dividend in November, 
1919, when the distribution for that year was 10 per cent. 
The India Rubber Company paid 6d. a year ago, and nothing 
since. The Anglo-Argentine Tramways is clearing off on its 
second preference shares. Marconi shareholders received 1s. 
last December, and 8s. in the previous half year, when the 
capital was much less. The instances are quoted to give an 
idea of the difficulty which confronts the effort to do the work 
accurately. They may serve to recal! the entreaty, '' Don't 
shoot the man at the piano, because he's doing his best.“ 


SHARE LIST OF ELECTRICAL COMPANIES, 


Home ELECTRICITY COMPANIES, 


Dividend Price 
— June 14, Yield, 
1919. 1920. 1921. Rise or fall. р.о. 
Brompton Ordinary.. ..  .. 12 13 6 — 210 0 
Charing Cross Ordinary .. EM 1 В 84 — 10 6 6 
do. do. do. 4$Pref... 44 4 8 — 710 6 
Chelsea. е ee ee ee ee 4 6 — 9 4 8 
City of London es ve . 18 14 1 — 11 16 0 
do. do. 6 per оепі, Pref... 6 6 177%. — 1 3 
County of London .. .. .. 8 В 84 — 917 0 
do. do. 6 per cent. Pret... 6 5 d — 8 
Kensington Ordinary € m 1 9 4 == 10 18 3 
London Electric .. = 9 39 1 — 710 0 
do. do, 6 per cent, Pref... 6 6 at — 1018 3 
Metropolitan .. ыз m 54 6 1 — 10 0 0 
do. 44 per cent. Pref,  .. 4 4 as — 718 2 
Bt. James’ and Pall Mall .. 12 12 — 10 0 0 
South London ae we EM 6 1 94 — 9 210 
South Metropolitan Pref... oe q 1 15/9 — B 1? 10 
Westminster Ordinary  .. ee 10 10 bi — 910 6 
TRLEGRAPHS AND TELEPHONES, 
Anglo-Am, Tel. Pref. „ „ 6 6 B3 +2 739 
do. Def.. е ee ee 14 là 17 — 8 11 8 
Chile Telephone  .. zs % 6 6 — 56 8 
Cuba Sub. Ord. oe oe ee 1 1 7 == 9 6 8 
Eastern Extension 10 10 16 — єз 2 
Eastern Tel. Ога. .. ве „ 10 10 1074 — 5 19 5 
Globe Tel. and T. Ord. .. .. 10 10 168 — 6 0 4 
do. do. Pret. ee oe 6 6 91 аә 6 9 9 
Great Northern Tel. s . 22 94 25% — 8 8 11 6 
Indo-European ee ee oe 10 10 85 — 7 2 10 
Marconi ЕХ 825 ne « 2 95 2} “үү, = 
Oriental Telephone Ord...  .. 19 12 4:5 = »518 0 
United R. Plate Tel. ds ss 8 8 8 — à 613 4 
West India and Panama .. .. Ni Nil 4 — Kk Nil, 
Western Telegraph. 5% - 10 10 16] — *b 18 5 
Home RAILS. 
Central London Ord. Assented .. 4 4 4 — 8 16 10 
Metropolitan .. bs А ws u 1) 9 — 617 8 
do. риса 5 MEC М i 27 +1 um 
nderground Electric Ordinary .. i i 1 = { 
ee do do. "A" .. Nil Nil 7/8 = Nil 
do. do. Income .. 4 2 E04 +1 994 
Foreign Trams, &0O. 
nglo-Arg. Trams, First Pref, .. 64 12% ЕЕ +4 915 6 
ang е do. 2nd Pref. .. МІ 54 Bà — 816 0 
do. do. 5 % Deb. v 6 5 60% +9 115 0 
Brazil Tractions — .. ie .. Ni Nil B44 —l% Nil 
British Columbia Elec. Rly. Pfce, Б 5 66 am 818 6 
do. do. Preferred 6 5 Б — 28 15 0 
do. do. Deferred 8 8 5] — *11 17 6 
do. do. Deb. ч 41 50 — 7 210 
Mexico Trams Sper cent. Bonds. Ni Nil 62 +1 Nil 
do. 6 per cent. Bonds. Nil Nil 2 — Nil 
Mexican Light Common .. .. Nil Nil 11 — Nil 
do. Pref. - .. Nil Nil 18 — Nil 
do. 1st Bonds .. Ni Nil 74 —1 Nil 
MANUFACTURING COMPANIES, 
abcock & Wilcox . Ps . 16 16 2; + 5 614 6 
British Aluminium Ord. .. .. 10 10 16/3 — 12 6 3 
British Insulated Ord. .. ws б 15 n — 10 10 0 
lenders oe m oe == 
~ s 64 Pref, .. se 64 17/6 — 781 
Kkedison-Swan .. ES T А 10 10 11/3 — — 
do. do. ö per cent. Deb. . 5 5 70 — 7 210 
Electric Construction se .. 10 10 17/8 — 118 3 
English Electrio  .. жь 2: 8 B 12/- а=. 18 6 8 
Do. Pret. m as 63 63 b - a : 5 ; 
a Elec. Pref. ae eo ee + Ганц > 18 
чеп Ord. ee е ә ee i 5 145 = 10 ; 1 
Неп!е oe oe ee ee — 1и 1 
do. ig Prein. 4 4 81 = 618 6 
India-Rubber oe ee ee 10 10 1. — m 
Met.-Vickers Pref, .. oe ee 8 8 1j — 8 16 10 
Biemens Ord. ee oe „ 10 10 23/3 - *812 0 
20 20 304 — *617 0 


Telegraph Соп, ee ee oe 
*Dividends paid free of Income Tax, 


MARKET QUOTATIONS. 


IT should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only genera! 
and they may vary according to quantities and other circumstances, 


Tuesday, June 14th. 


а 
Latest Fortnight's 
CHEMICALS, &. | Price, [соры 
— — 
a Acid, Oxalic .. 95 per lb. 10d 
a Ammoniac Sal ee Es .. per ton £76 
a Ammonia, Muriate (large crystal) » £65 
a Bisulphide of Carbon EN Es "i МА 
а Вогах .. da s Us is i £94 
a Copper Sulpha ix - ics ё £83 
а Potash, Chlorate... 28 .. per lb. 7d. y 
a js Perchlorate ae vi n Bd. " 
a Shellac .. ius 55 ка .. per ewt. £20 10s. M 
a Sulphur, Sublimed Flowers as $i £18 МА 
а н Lump "t vs s M £16 Bi 
a Soda, Chlorate ; .. per lb. 5d. 
2 „ Crystals s ә .. рег ton £1 
a Sodium Bichromate, casks per lb. 94d. e 
METALS, &c. 
p Babbitt's Metal Ingots... .. perton £95 to £800 
c Brass (rolled metal 2" to 12" basis) per lb. 1144. 
c „ Tubes (solid drawn) x » 1/11 to 1/2 єє 
с „ Wire, basis = - ўз 1. А 
с Copper Tubes (solid drawn) o> a 1/87 
c * Bars (best selected) .. рег ton &116 RS 
„„ SBheeb e шил eun Мә” Ой £116 » 
c ў Rod - T a „ £116 РЕ 
а „ (Electrolytic) Bars se " £79 EI inc, 
d „ ii Sheets Vs » £145 T 
d „ is Wire Rods.. i £95 £2 inc. 
d í H.C. Wire.. per lb. 1134. id. іре. 
f Ebonite Rod .. T m EN $ 8/ 5 
7 T Sheet.. Р Е ws " 8/- e 
m German Silver Wire - 25 5 2/9 Vs 
В Gutta-percha, fine .. - - » 14J. to 16/. М 
h India-rubber, Para fine .. ET > lld. Id. ine. 
Iron Pig (Cleveland Warrants) .. per ton Nom. ds 
» Wire, galv. No. 8, P.O. qual, АА #40 ж 
g Lead, English Pig. és i ^ 58. 10s. dee 
g Mercury e 22 rbot. | 210 15 to £11 105. dec 
e Mica (in original cases) small per lb, 4d. to 4/ i 
e n " н medium.. » 5/- to 10 m 
e „ с 3 large i 19/6 to 25/- & up ve 
p Phosphor Bronze, plaín castings.. э 4tol МЕ 
р " „ rolled bars and rods 10 2/1 to 2/6 ^ 
р » rolled strip & shect a 2/2 to 2/7 
d Silicium Bronze Wire s .. per lb. 1/4 - 
г Steel, Magnet, in bars ЗИ io " 1/8 vx 
п Tin, Block (English) 88 .. per ton 4167 to £168 £6 to 47 de. 
m «. Wire, Nos. 1 to 16 .. per lb. 4J- 900 
p White Anti- friotion Metals . per ton £78 to £800 


Quotations supplied by— 

£ James & Shakespeare. 
h Edward Till & Co. 

i Bolling & Lowe. 


a G. Boor & Co. 
c Thos. Bolton & Sons, Ltd. 
d Frederick Smith & Co. 
e F. Wiggins & Sons. 1 Richard Johnson & Nephew, Ltd. 
f India-Rubber, Gutta-Percha and п P. Ormiston & Sons. 
Telegraph Works Co., Ltd. p 
г W. F. Dennis & Co, 


How to Use Oil Fuel.—In a. letter to the June 
(ruardian, " Practical" gives some hints to those who have 
changed, or who contemplate changing, over from coal to oil 
burning. With regard to burners, the best is the cheapest ; if a 
cheap burner has already been obtained, do not waste time trying 
to improve it; cut your losses, and buy a good burner—if possible, 
one with a spraying effect, to obtain the better flame, and not à 
miniature hosepipe. It is most essential that the apparatus should 
be provided with proper means for controlling the air, in order to 
ensure a proper mixture. If the burners have been fixed tos 
battery of boilers, it would be a paying proposition to install s 
small compressed-air plant, and thus save a large quantity of the 
steam which is being used as the oil driver. 

The oil after passing through a filter into the gravitation tank 
should be heated to about 160 F.; a ;-ш. pipe provided with a 
controlling valve will be found efficient for heating it. The oil 
should pass into the tank in a steady flow (not emptied direct out 
of the barrels), and so maintain an even temperature to ensure à 
proper atomisation of the oil when leaving the burner. 

After an employer has attended to the above, it is the duty of 
the engineer and fireman to display the necessary intelligence and 
attention to the plant to obtain the best results. Oil fuel, no 
doubt. has come to stay if the oil syndicates will deliver at £3 10s. 
per ton and guarantee constant supplies, if an efficient burner & 
а reasonable price is used, and, lastly, if proper attention is given by 
the engineer. 


The Metric System Adopted In Japan.—The new \\ eight 
and Measure Law, as passed by the Diet, was formally promuly 
recently by the Japanese Government, thus rendering Japan one of 
the metric countries. Simultaneously with the promulgation of 
the new Law. Director Kitaukawa, of the Weight and Measure 
Otfice, gave out a statement, saying that even when the first к 
and measure law was framed in 1893, Japan was desirous 0 
adopting the metric system, but the nation was not ready to 800]! 
it. When the world war started, however, the necessity of adopt- 
ing the metric system was keenly felt, and the Government 
was readily accepted by the Diet, — Боса of Trade Journal, 
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THE FAILURE OF METALS UNDER INTERNAL AND PROLONGED STRAIN. 


THE symposium and general discussion held on the above hi 


subject on April. 6th at the Institution. of Mechanical 
Engineers must have been unique in the interests represeuted 
thereat. It is understood to have been promoted by the 
Faraday Society, but no less than five of the big engineering 
societies. participated; namely, the Institution of. Mechanical 
Engineers, the Iron and Steel Institute, the Institute of 
Metals, the North-East. Coast Institution of Engineers. and 
Shipbuilders, and the Institution of Engineers and Ship- 
builders in Scotland. The result of this co-operation was 
that data were brought forward and light thrown upon the 
subject by engineers, metallurgists, physicists, and chemists, 
although it must be confessed that the contributions of the 
first of these classes, whose interest in the subject ought to 
be the keenest of all, were decidedly disappointing. Perhaps 
the reason for that was the one implied in the speech of Mr. IL. 
PENDRED—as a matter of fact, our bridges and other structures 
do actually stand, and don't spontaneously fall to pieces like 
some of the specimens described ог shown. The engineers 
should be told that this durability may be more a matter of 
good fortune than of skill or knowledge—as a matter of fact, 
it isn’t even quite true, as contributions to the discussion 
bore witness—and seeing that engineers usually employ some 
five times as much material as they should (disguised by that 
euphemistic phrase factor of safety ’’) physicists may reason- 
ably retort that the engineer has still much to learn from 
molecular physics. ‘The little. note alone presented by Mr. 
JoHN Акхотт (of Messrs. J. & G. Weir, Ltd.) was enough to 
make the most complacent of users wonder what material 
really can be trusted! Here is a standard phosphor bronze 
bar on the market supposed to be as immaculate as Caesar's 
wife, and yet which bas had so much cold work put into 
it for it to attain a high yield noint and tensile strength 
that it is full of incipient yet invisible transverse and longi- 
tudinal cracks, which tell their tale to the one who is acute 
enough to have his suspicions after three minutes’ immersion 
in а mercurous nitrate solution. 

One may profitably consider again the examples quoted in 
two excellent contributions to the discussion coming from 


America, from Mr. James E. Howarp and Mr. Henry S. 
Rawpon. ‘Thus the former stated that recent examinations 


of structural shapes have shown the presence of internal strains 
of compression equivalent to 12,000 lb. per sq. in., which 18 
three-fourths of the usual allowable stress for à compression 
member in current engineering practice. Seeing that no ac- 
count is taken of internal strains in structural members 
exposed to compressive stresses, the fact is noteworthy. Mr. 
Howard also instanced the transverse fissures that occur in 
rails as a result of the augmentation in service of original cool- 
Ing strains, and Mr. Rawdon supported this view by describing 
actual examples. 

Of special interest to electrical engineers were the cases 
of spontaneous failure of the lead sheathing of telegraph 
cables brought forward by Mr. L. AkCABUTT. These were 
examples of almost pure lead-covered cables which had been 
laid for periods varying from 9 to 13 years and which had not 
corroded, but had developed fine cracks. that opened 
out on bending the cable. In other cases the sheathing of 
cables laid for some 40 years was as good as when first laia. 
In one instance of failure the cracking had actually led to 
à breakdown of the insulation. In every case it was fond 
that the cracks were intercrvstalline, and that there was a 
striking difference between the shape ‘and size of the crystals 
in the defective parts and the sound portion of the sheath. 
Experiments were made on lengths of sheathing subjected 
to tensile strain and to vibration. and it was found that such 
cable was particularly prone to failure. Mr. Archbutt's con- 
clusion was that the long-continued action of a stress in 
lead, much less than that necessary to cause immediate elonga- 
tion, will cause the crvstals gradually to lose their cohesion 
and come apart, and the failure is connected with a weak 
{уре of erystalline structure. 

It will be convenient at this stage to consider the subject 
In its general aspects. and what follows will be based upon 
the very lucid introductorv review with which the discussion 
Was opened by Dr. W. RosrNHaA!N. 

, The essential differences between ordinary external and 
internal stresses are that with the former. generally speaking 
the element of time enters only very. slightly into the result, 
and when in a strained metal rupture occurs it takes place 
across the crystals. In the internal stresses which produce 
the so-called. “ season-crackine.”’ the fracture takes place 
along the erystal boundaries, and in these eases the apparent 
strength depends. very largely upon the time during which 
the stress acts. The action was first observed in brass tubes 
or eups in whieh circumferential stresses had been set up 
in the process of manufactore. but externally-anvlied stresses 
mav also cause season-erseking and since 1919 effects have 
been observed in metals other than brass. such as lead, steel, 
and aluminium alloys. The mode of orivin of internal stresses 
Is tolerably certain: thev are the result of unequal changes 
of dimension in different parts of the same piece of metal. 
due to either mechanical or thermal causes. The nature of 
their operation is more obscure. The strains or frastures 
resulting from these stresses must be of quite a different 


character frou a simple ultimate stress, for fracture can 
occur tar below the ultimate strength of the material. Ihe 
expianation urged by Dr. Hosenhain 1з founded on the well- 
known theory of the existence of an amorphous film between 
the crystal grains of metals. lt is supposed that under the 
action of long-continued stress this amorphous material will 
flow like an under-cooled viscous liquid, and this movement 
may eventually lead to intercrystalline rupture. Motion will, 
however, only occur if the boundaries of the crystals are smooth 
and regular; if jagged or irregular, the intercrystalline flow 
wil not take place. Thus the facility with which season- 
cracking or similar failures take place will depend on the 
micro-structure of the metal. Strong support was given to 
this view by the striking photomicrographs shown by Dr. 
Rosenhain and others, but its acceptability, of course, depends 
on the evidence for the existence of the hypothetical amor- 
phous film. As to this, Sir JAMES EWING put forward à very 
clear and convincing argument on general grounds for the 
irregular orientation of the molecules at the boundary where 
one crystal merges into its neighbour. Such irregularity is 
nothing more than the supposed amorphous layer. 

The amorphous boundary explanation was strongly criticised 
by Dr. W. H. HATFIELD, who brought forward evidence that 
increasing the time of application of stresses does not result 
in a lower breaking load, which should be the case if viscous 
flow was the cause of fracture. This evidence was hardly 
conclusive, and it was supported by the fact that many meta!s 
are stressed at high values for indefinite periods without 
rupture occurring. Here aguin, however, a determining fea- 
ture would be the microstructure. 

Another explanation of season-cracking ascribes it to corro- 
sion or other forms of chemical action. In Dr. Hatfield’s view, 
such action induces weaknesses in metals already stressed, 
and thus facilitates rupture. Mr. IAROD Moore thougnt 
that corrosion would take place in the amorphous film itself, 
and thus be a prime cause of failure by causing a breakdown 
at the crystal functions. He brought forward evidence based 
on the action of ammonia on stressed brass, although in the 
case of steel the corrosive action would be that induced in the 
ordinary way by moist air. Dr. Rosenhain, with much force, 
showed that chemical action although it might sometimes 
be an important factor or might have an accelerating effect, 
was not essential to the failure of metals under internal stress. 

A contribution by Prof. C. Н. Юеѕон established the fact 
that where metals are subject to chemical or corrosive action, 
whether of liquids or gases, although if is not true of all 
reagents, such action frequently advances along the inter- 
crystalline boundaries, and this course 18 most likely to occur 
when the metal is in a state of tension. The action of mercury 
and its salts on strained metals is specially noteworthy, and 
it may be utilised to demonstrate the existence of strains on 
incipient fracture otherwise Invisible. 

We may suitably conclude this very general description of 
the course of the discussion with a brief reference to one or 
two of the more striking examples of failure brought forward 
and not already alluded to. Messrs. Vatprty and BALLARD 
described the failures—eitlier fire-cracking or season-crack- 
ing—which sometimes occur in certain sizes of drawn brass 
tubes arising fromm an apparent stratification of the wall of 
the tubes. This condition arises when a tube is subjected 
to too large a sink " in drawing (© sink " is the reduction 
of internal diameter), without sufficient reduction in thick- 
ness, and stratification of the tube ma occur on a too-sudden 
application of heat on annealing. The minute flaws are 
rendered visible by numersion in an acid solution of mercu- 
rous nitrate. 

Mr. W. С. HorHERSALL described the spontaneous cracking 
on storage which sometimes occurs in the necks of small arm 

cartridge cases. These cracks were shown to arise as a result 
of stresses set np in the necks subsequent to semi-annealing, 
and it was thought that they were mainly set up during the 

‘necking " and "! bulleting ” operations, The example is the 
more Interesting because mercury is present in the cap com- 
position, and it may have a determining effect in. bringing 
about rupture. 

A paper bv Mr. O. W. Ennis described some experiences of 
season-cracking in brass rods obtained during the war. Mr. 


< Ellis’s figures are based on the tests made at Woolwich on 


samples taken from 2.500.000 rods of varying shapes and sizes. 
It is difficult. to generalise from the results, but it may be 
sail that certain consignments of rods of some grades pave 
quite a high percentage of failures. Rods of square section 
of certain sizes seemed particularly prone to season-cracking. 
lt was eventually found that Jow-tempereture annealing re- 
moved the internal stresses, and enabled rods to be passed as 
sound which otherwise would have ruptured under the tests. 
The general question of preventing season-cracking in brass 
was dealt with in an exhaustive paper read be Mr. IH aoro 
МоокЕ and Mr. S. BECKINSALE, of the Research Department, 
Woolwich. These authors have made a systematic study on 
the reduction of stress by low-temperature annealing in 70/30 
brass cold-rolled to 120, 160, and 960 Brinell hardness, in 
elasticallv-bent test strips of each hardness initially stressed 
to 11, 17. and 22 tons per sq. in. maximum tension. Tem- 
peratures from 900 deg. to 325 deg. C. were employed. It was 
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found that at the lower temperatures while the rate of reduc- 
tion of stress 15 fairly rapid at frst it becomes very slow 
When the stress has been reduced to about one-half, aud the 
higher the initial stress, the longer the time required to reduce 
It to a given traction. Ihe harder the brass the more rapidly 
18 а given Initial stress reduced ut a рагисшаг temperature. 
The experiments left no doubt but that by suitable low- 
temperature annealing not only can the liability to season- 
cracking be eliminated, but it can be done without harmful 
ellect to the quality ot the brass. 

Failure in steel parts or articles is probably less frequent 
than in brass, and jess study has been given to this metal in 
this regard. Nevertheless, воше interesting and striking cases 
of failure Were brought forward. Thus Sir Henry FOWLER 
Instanced the deterioration of certain locomotive boiler tubes, 
the ends ot which were found to have become quite brittle. 
‘The tubes, owing to war conditions, had been made of interior 
steel, and failure appears to have been caused by the con- 
centration in the crystal boundaries of the impurities, notably 
phosphorus, but why this should have happened is unknown, 
unless It was the repeated stresses set up during the work 
of the locomotive. Of the 6,000 tubes in service on the 
Midiand Railway only eight appear to have developed this 
curious brittleness. Mr. D. HAN SON, however, described other 
types of intercrystalline failure in steel as a result of prolonged 
stresses Which are more common. Jhus, several cases have 
been observed in mnd steel boiler plates that have failed in 
service. In one instance severe cracks developed in а wrapper 
plate from the combustion chamber of a marine boiler around 
the edges between the rivet hotes. It was tound that in the 
portions which failed the cementite mainly. occurred in the 
form of intercrystallne films. Another similar case quoted 
was the drum of a water-tube boiler, and a third case a 
number of plates from a high-pressure marine. boiler. Such 
failures had also been observed in cold drawn steel tubing 
after use in a nitre bath at 300 deg, C. There were no work- 
ing stresses in the tube, which evidently had become subject 
to serious Internal stresses as а result of the cold drawing. 

Several speakers referred to the failures which sometimes 
occur in tools and tocl steel, and a paper on this aspect of 
the subject was presented. by Mr. J. NEILL GREENWOOD. 
Hardened steel is in a condition. of considerable stress, due 
primarily to the suppression of allotropic and phase changes 
causing the metal to occupy a smaller volume than it normally 
would. Conseguently even at ordinary temperatures long- 
period changes take place involving evolution of heat, change 
of volume, and so torth, and sometimes the stresses аге 
greater than the normal cohesive forces keeping the steel 
toyether—and it flies to pieces. Mr. Greenwood analysed 
these internal changes very closely, and he showed how 
proper tempering may relieve. them. Не also showed the 
influence. of free carbide and non-metallic inclusions in weak- 
ening the steel, and the beneficial influence. of manganese 
and chromitun, which reduce internal stress irregularities by 
making the quenching effect more uniform. 

We have not attempted to do anything like justice to the 
great amount of data and number of opinions brought together 
in the course of the discussion. It has only been possible to 
draw attention to some of its outstanding features, and those 
who desire to give the subject serious study must go to the 
full report of the discussion, which we understand will be 
published in due course by the societies which co-operated to 
organise it. 

It remains to say that the meeting which began at 9.30 
did not terminate until 10.30. although there were merciful 
intervals for rest and refreshment, and the successive sessions 
were presided over by Prof. Alfred W. Porter, Capt. II. Кап 
Sankey, and Admiral Sir George Goodwin, presidents, respec- 
tively of the Faraday Society, Institution of Mechanical En- 
vineers, and Tnstitute of Metals. ness kept away Dr. J. E. 
Stead, president of the Tron and Steel Institute, and a tele- 
gram Was sent to hint from the meeting. 


RECENT DEVELOPMENTS IN TURBINE 


PRACTICE.* 


Discussion AT MANCHESTER. 


Mr. K. Beumann’s paper on the above subject, which was 
abstracted in cur issues of April 15th and 22nd, was discussed 
by members of the NORTH-WESTERN CENTRE of the INSTITUTION 
or ELECTRICAL ENGINEERS on April 12th. 

Prof. G. Srosey described the paper as an epoch-making 
one, and hoped. the author would, after a terii of years, or 
sooner, give them another. paper which would *continue the 
good work he was doing. He practically agreed with every 
pomt in it, and thought Mr. Baumann was quite right in 
saying that the critical speed of. the turbine should be near 
the running speed. The increase in steam pressure, tempera- 
ture, and vacuum, as Well as in size of turbine, was growing 


. steadily with no sign of saturation. Apparently it might ga 


on for ever, but he was afraid they would soon came ур 
against the properties of material in the superheater. The 
vacuum had steadily improved, and they were now teaching 
the point where they were coming up against the tempers 
ture of cooling water, and until somebody invented sine 
way of getting over the second problem of thermo-dy пап, 
he did not think they would get a much better vacuum thay 
they had now, which meant that the factor Parsons caie 
к and Mr. Baumann called Sigma, had to be increased ang 
that, of course, had a direct bearing upon the velocity га 
and the B.th.u.’s available. The speaker especially liked Vr. 
Baumann's rule for the factor of safety—an exceedingly god 
rule and a safe one—very much better than basing it on the 
ultimate strength only. The beautiful optical methods, ani 
so forth, of measuring elastic limit were not really commercial. 
He agreed with Mr. Baumann that four-bearing designs wer 
very much more satisfactory than three-bearing designs as 
regarded vibration, but confessed that he had а liking fot 
flexible couplings between the turbine and the alternator, 
although so many were now making long and rigid coupns 
which were running quite satisfactorily. That was шие 
especially the case with more than two shafts running in 
line аз with tandem alternators or steain turbines. Regarding 
the vibration of turbine disks, the mathematical solution of 
the problem was exceedingly difficult and not very вайс. 
tory. Of course, experiments would be expensive to сапу 
out, but he had experimented with rubber disks 73 in. ш 
diameter, and he had always found that they vibrated on 
two nodal diameters. He exhibited a model in lead of the 
shape the disk assumed, and explained that it had a пей 
diameter one way and another nodal diameter at right angles. 
He never succeeded in making his rubber disks vibrate with 
four nodal diameters, and was considerably surprised to hear 
that the author said they did so. Mr. Baumann was quit 
right in thinking that there was a great future for the 3.00 
r.p.m. turbine in big power schemes. With an output now of 
something like 15,000 kW, which they could get at 8. 
r.p.m., the advantage of running at the lower speed of 1.4" 
r.p.m. was in fact negligible. On the other hand, they had 
the immense advantage of smaller forgings and costs, and 
it was quite impossible to get really reliable large forgi: 
Vligh-grade material such as chreme-nickel steel was all 
right for small articles such as aeroplane and motor car en- 
gines, but its use for very large forgings was very doubtfu. 
indeed. The difficulty of forging Ihgh-grade steels was very 
great indeed. An impulse turbine would be very much in: 
proved if the shrouding was not only riveted, but also brazed 
on; riveting was always flexible for small movements, and 
the amount of damage to the shape of the blading was m- 
finitesimal. The author's analysis of the variation of the 
economical rating under various conditions was most valuable. 
It was a great pity that turbine makers had not. been ince 
candid about breakdowns that had occurred and their causes. 
It would have greatly increased the rate at which progress 
had been made if such candour had been more widely pre 
valent. The ratio of blade height to mean diameter was 
most important, because it Was comparatively easy to make 
a blade which would stand up against a centrifugal fore. 
but it was much more difficult to make a disk do so. Mars 
troubles might be avoided if two-cvlinder designs were nite 
largely adopted for very large sizes, apart entirely from the 
question of leaving losses. beaving losses, for the most orit 
nary sizes, could be quite well dealt with in a single cylinder 
design. by Mr. Baumiann's multiexhaust, which was one a 
the most radical and greatest improvements in turbine destin 
that had been made of late years. 

Mr. II. I.. Gry, while applauding the motive which cause 
the author to pass lightly over the merits of the multiexhaust, 
feared that it might result in the principles and properties a 
that construction being as little understood as his motive. 
It was not clear from the very brief description of the very 
novel construction what happened in the inner tiers of blade 
at the low-pressure end of the machine, and the effect was 
certainly not appreciated by some of those who took part in 
the discussion in London. The great advantage of the muit 
exhaust construction was that it enabled one to employ 1 
smaller mean diameter for the stages than could be empire 
for any alternative construction. From that fact a very lire 
number of advantages flowed which not only imnreved the 
etheiency of the machine, but very materially effected ts 
speed and reliability. Before Mr. Baumann arrived at the 
solution of the problem, the machines which the speaker 5 
firm was building for speeds of 3,000 r. pan, and entputs "pP 
to about 6,000. KW were typical of the machines berg Pre 
duced by other makers in this country and other parts ol the 
world. The inmediate result of remodelling that line “ 
machine (the principal change consisting of a reduction m 
the mean diameter of the wheel to about three-quarters ? 
that which they had been using up to that date, in spite 
of the fact that the output with which the new machine 
would deal, was increased to three times the output of the 
old machine), with the consequent changes which had be 
outlined in the paper, was that the blade stresses were T7 
duced by over 90 per cent. as ecmpared with the blade 
stresses which bad been emploved by them for many vers 
The stresses in the disks were reduced to three-quarters 0 
their old values; the stresses in the diaphragm blade were 
reduced to two-thirds of the old ones, and the deflections 
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the diaphragms (because of their very much smaller diameter) 
were easily reduced to one half of what had been commonly 
alowed before, and it was possible at small cost to increase 
appreciably the margin between the running and critical 
speeds of the turbine. A small vibration occurred at some 
distance from synchronism between the running and critical 
speeds, and а sinooth-running turbine was obtained. It was 
also possible, because of the much smaller dimensions, to 
make of cast steel at a reasonable cost many of the parts 
which had previously been made of cast iron, and that would 
result in such machines being able to stand higher tempera- 
tures than had commonly been the case. The disks also, 
because of their much smaller diameter, could be made so 
stiff that their first critical speed was appreciably above the 
running speed.. There were additional advantages; there 
were nine counts at least upon which the reliability of the 
machine could be materially improved; the efficiency was 
immediately improved and the percentage of loss was materi- 
ally reduced. 

Mr. S. L. Pearce explained that a good deal of the paper was 
based upon American experience, and as he had had the oppor- 
tunity last autumn of visiting tbe States and seeing almost 
all the large turbine plant that the author had referred to, he 
could very readily associate himself with the latter’s remarks 
with regard to the frankness with which American engineers 
had disclosed all their troubles. In connection with very large 
turbine plant, it was to the United States that they must 
ivok, and from the States they could learn a great deal of what 
to avoid and, possibly, what to adopt. He had met the author 
in the States and discussed much of the plant they had seen. 
Generally speaking, one could fairly say that the record of 
single-shaft machines in the States had not been altogether 
satisfactory; there had been far too many wheel failures. The 
first two tables in the paper would well repay ample considera- 
tion. Referring to item 20 in Table I, the machine built for the 
Manchester Corporation by Messrs. Richardsons, Westgarth 
in conjunction with the Netropolitan- Vickers Co. had 
an economical rating of 20.000 kW, but the maximum continu— 
ous rating of the machine should be 25,000 kW. Item No. 96 
in that table was very interesting, especially as it was styled 
" Proposed practice for 1921." So far as the steam end was 
concerned, at any rate, that machine would never be built. 
As regarded the possible size to which single-shaft machines 
could be carried, namely, 30,000 kW at 1,800 r.p.m., and 
35.000 kW at 1,500 r.p.m., personally he thought those sizes 
were safe— with the particular type of exhaust for which the 
author was responsible. Dealing with turbine troubles. it 
seemed that practically in every case the fundamental cause 
was vibration. It was very important that users and designers 
should come together, and that there should be a frank ex- 
change of opiniou on both sides. One rather radical departure 
in tlie modern G.E. designs was in connection with the shaft 
packing. He formed a very definite opinion that there was 
a reaction setting in in the States in favour of the reaction 
type against the single-shaft impulse turbine for very large 
sets on account of the troubles which had been experienced. 
At any rate, one of the principal designers in the States, when 
discussing the Barton machines, said that he would not care 
to design or manufacture the Barton machines having such 
a large heat drop as they would have in a single cylinder; 
further, he thought the economical temperature of the steam 
should never exceed 700 deg. Mr. Pearce said he saw the 
30.000-kW. Brush Ijungstrom machine delivered by the General 
Electric Co. in course of construction, and it was interesting 
to know that the G.E. engineers did not believe that the 
thermal economies which were expected to be obtained from 
that machine would counterbalance the excessively heavy cost 
of construction. One was surprised to note the small average 
size of turbines, resulting partly from the fact that all tur- 
bines had been included whether for power stations or in- 
dustrial work. Probably if power stations alone had been 
taken they would have shown a higher average, though the 
percentage in favour of the impulse, as against reaction type, 
might possibly not be quite so high if some of the smaller 
impulse machines were ruled out. The American West- 
Inghouse Co.'s machines, chietly of the reaction. type, had 
been freer from trouble than the С.Е. machines. The eom- 
pany had built turbines up to 30,000 kW rating in a single 
evlinder with a sort of semi-double end. It had an impulse 
wheel and reaction, and those operated from a l.p. double end. 
But the tendency seemed to be to go in for the purely reaction 
two-cvlinder machine with a double Lp. end. For outputs 
bisser than 85.000 kW the company had adopted the triple- 
cylinder. cross-compound type, which was really a very jin- 
teresting machine. The Duquesne Electrie Lighting Co.'s 
station had been built for five 50.000-kKW sets of the triple- 
cylinder eross-compound type. which would show a slightly 
superior thermal economy to anything else the speaker came 
across in the States. Their steam pressure was 300 Ib. and 
vacuum 29 in.; with 1 h.p. and 2 J. p. evlinders the steam con- 
sumption was 10 Ib.: 1 h.p. and 1 Lp. 11.2 lb., and 2 Lp. 
14 lb. The points in favour of the triple-compound tvpe were 
that the separate evlinders enabled the high and the Lp. 
elements to he designed quite independently and, therefore. 
to the best advantage as regarded speed and mechanical 
strength. Secondly, a slightly higher thermal efficiency. could 
be got for the cembination in comparison with single sets 
of the same aggregate capacitv. Thirdly, the Lp. turbine 
could be run even if the h.p. cylinder was out of commission. 


Against the arrangement was the extra capital outlay per kW 
installed, the extra floor space, and last, but not least, the 
extreme complication of working. It was a question of balanc- 
ing the points for and against, but he did not think the 
requirements of this country were likely to call for 60,000-k W 
sets, so probably the point would not arise. The Interborough 
Rapid Transit Co., which was responsible for the introduc- 
tion of that machine, in its latest extension had reverted to 
the single-shaft single-cylinder turbine. Оп the question of 
the feed water, the author was an optimist, and so far as 
the total elimination of erosion was concerned he had gone 
a little too far. It could not be done completely by arranging 
the feed water in a closed cycle. They must go further than 
that, and certain arrangements were receiving attention at 
headquarters. ‘The use of kerosene was first made in this 
country at Stuart Street; the idea was originally extracted 
from some German technical production. The Glasgow results 
given by the author were extremely valuable. If they could 
get those results in Glasgow the speaker was perfectly certain 
they would beat them at Barton. The broad conclusion he 
had come to on British and American practice was that 
American manufacturers were not so advanced in the develop- 
ment of turbine engineering on sound lines as British manu- 
facturers. He had compared the best plant in each case, and 
they showed less high percentage ethciencies. He reported 
on those lines to his committee when he came back from the 
States, and he sent a copy of that report to a very eminent 
consulting engineer on the other side of the water, who said: 
I agree with you entirely. I regret that I have to do so.“ 

Mr. NEWTON was in general agreement with Mr. Baumann's 
opinions, There was still a certain reluctance amongst en- 
gineers to accept high-speed turbines; he expressed a very 
strong preference for the high-speed turbine as being the more 
reliable. Chrome nickel steel disks showed a very slight 
percentage of trouble up to about 30 or 36 in. diameter. 
Larger forgings of the same kind of steel had shown a very 
great percentage of scrapping in the shops. In one case, out 
of ten disks eight were scrapped, a most heartbreaking experi- 
ence. Except for the largest stations, he would choose tur- 
bines of from 12,000 to 15,000 kW at 3.000 r.p.m. 

Mr. G. А. JUHLIN thought that the author's opening remark 
that there was no advantage to be obtained on the electrical 
side from high speed was perfectly correct, but development 
had nevertheless taken place in order to take advantage of the 
increased economy on the turbine side. British practice 
headed the list, and the actual development of large sizes 
started with the 10,000-kW set which was already begun in 
1916, but it could not be proceeded with on account of the 
war. They were in a position to ask the turbine builder to 
follow the alternator, as they had no difficulty in producing 
the electrical end so as to absorb the power of any of the 
turbines that a designer might put forward. He associated 
himself very strongly with the author’s recommendation with 
regard to factors of safety. That point was of particular in- 
terest on the electrical side where they dealt with a high- 
tensile material such as nickel-chrome-vanadium steel. 

Mr. K. BAUMANN, in reply, pointed out that if a disk 
vibrated on a four-nodal diameter it meant that the deflection 
of the disk itself was very small. They had attempted to 
measure that deflection, but had not been successful. The 
only conclusion that it was vibrating on a four-nodal diameter 
was based on work which had been done for them by the 
greatest authority on the subject, who said there was a pos- 
sibility of the disk vibrating on a four-nodal diameter. In the 
States in the Curtis turbine made by the Westinghouse Co. 
the shrouds of the various blades were brazed together so as 
to prevent vibration, but he was not sure whether 
it would pay in their type of turbine; he preferred to get 
something more substantial. For very large sets the use of 
two-cvlinder designs might be desirable, but in this country 
they had not arrived at that size under ordinary steam con- 
ditions, and with sets such as they were making or modern 
power stations they were on the right lines as far as single- 
evlinder construction was concerned. The speaker did not 
think the power station of the future weuld contain the 35,000 
and 30,000-KW sets of which they had heard a great deal. 
He had become a little more conservative than he was before 
he went to the States, and did not think the 50.000-kW 
turbine was necessary. He would not recommend the de- 
velopment of 50,000-kKW machines if that involved a speed 
of more than 2,000 r.p.m.; future turbine development must 
he on the lines of increasing the output of the 1.500. r. p.m. 
machine, and progress in that direction would depend to a 
certain. extent on the output which eonld be obtained from 
the alternator at that speed. A 35. 00-K M economical rating 
could be used, but it would be better to go slow in that con- 
nection. X modern single-cvlinder machine would be verv 
satisfactory, and. single-evlinder turbines could be made which 
did not involve the use of апу large diameters; large diameters 
were responsible for a deal of the trouble in the States—not 
only from disk vibration, but also trouble resulting from large 
deflection. 


The Magaetic Declination.— According to the report of 
the Astronomer-Royal, the mean magnetic declination for the 
year 1920 was 14° 8'7 W; it is decreasing by 5 а year, 
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JOINT ELECTRICITY AUTHORITIES. 


The West Riding Inquiry. 


(Concluded from page 167). 
THE Power COMPANY'S CASE. 


Shortly before the adjournment inc May 95th, Mr. HUNTER 
Gray, K. C., opened the case for the Yorkshire Electric Power 
Co. lle quoted at length from a report of the Conference 
engineers, and suggested that the facts and figures given there, 
as a result of close inquiry, relating to the Power Company's 
undertaking and the existing undertakings of the various local 
authorities, showed very good reasons why the supply of elec- 
trical energy in the area should remain in the hands of the 
Electric Power Company. He acknowledged the various wit- 
nesses’ generous references to the work of the company during 
the course of the inquiry. The attitude of the company was 
not one of obstruction. It was desirous, within its powers, of 
helping to better the interests of the community, but it would 
be absurd for the company to pretend that its first duty was 
other than to look after the interests of its own shareholders, 
particularly as certain classes of its investors had been un- 
remunerated for some years. The company believed it was 
possible to arrive at a much better condition of affairs than 
existed to-day. The Leeds scheme foreshadowed the demise 
of the Power Company by slow starvation, and if the company 
had to choose between such starvation and being brought out 
at a fair price, he did not think there was much doubt as to 
its choice. If the Commissioners or the parties came to the 
conclusion that the Power Company should be bought out 
under either scheme, the first ditliculty would be in arriving ut 
the price. The second, and more serious, difficulty was that 
of satisfying the company as to the security for the payment 
of the moneys which might be agreed upon. He had heard 
nothing in the inquiry which would satisfy the company that a 
figure approximating the large figure justified could safety be 
guaranteed. to the Power Company. The company was not 
desirous of parting either with the whole or any part of its 
undertaking, and he offered three alternative proposals. sub- 
mitted in order of preference to the company. If none of these 
was acceptable, the company would consider, under certain 
circumstances, the transfer of its undertaking. 

The three proposals were: (1) That the company was willing 
and able to undertake the responsibilities of a Joint Electricity 
Authority in the district; (2) the company was prepared and 
had formulated its plans to go on under its present powers and 


also to supply those districts in which there were no authorised 
distributors; (3) the company was prepared to go on under 
its present wide, though in some respects not wide enough, 
powers. Пе agreed, with regard to the first proposition, that 
except in name the company could not act in anything but a 
private capacity, but doing everything which the proposed 
public Authority would have to do, and it would have to be 
done under the supervision of the Commissioners. He main- 
tained that this was the most simple and etlective solution of 
the serious difficulty: which existed in the district. For twenty 
vears the company had been developing steadily along the lines 
bud down by the promoters of the schemes as necessary to 
supply the district with energy. 

In answer toa comment by Mr. II. Booth that if the com- 
pany became the Authority it would have to џеб Parliamentary 
powers, Mr. Gray said that if the Perrvbridge station were 
built on the scale contemplated in the company’s application, 
it would have the necessary capacity. So far as he knew there 
was no limitation beyond the fact that under the 1901. Act 
the company was precluded from supplying in certain districts, 
including some of the districts represented by Mr. Greene. Не 
imagined the necessary powers could. be obtained by special 
Order of the Commissioners without going to Parliament; but 
н Parliamentary machinery Were Necessary, it would be set 
in motion. by the company. He could. not recommend the 
second and third proposals as so desirable as the first. [In 
every respect. the Ferry bridge site was suitable. There was 
ample water supply already, а peculiarly ОКОЛО ЛЕУ 
ashes, and a convenient site for the fuel; Some 25,000,000 
kWh were at present supplied by the company, and there was 
every Treason to expect a big development of the colliery 
demand for electricity and a demand for the Port of Goole. 
Mr. Gray pointed to the engineers) report as having admitted 
that the desirable alternative to the publie Joint Authority sug- 
pested was for the Power Company to be appointed. the Autho- 
ritv. which, from an engineering point of view, would be a 
most. satisfactory arrangement. For all the practical purposes 
allecting the interests of the community he contended that it 
was sound that the Power Company should supply the whole 
area, and he held that at was only for political reasons- the 
question of municipal trading as against private trading that 
company control was precluded in the view of the Conference. 


On May 26th Mr. W. B. WooDHOUsE, engineer and general 
manager of tbe company, was in the witness-chair tor the 
greater part of the day, and it was gathered from his evidence 
that the company’s proposal. Was to extend. its own powers 
und operations and to leave the present authorities in contra 
of their own generating stations. By this means atitcabie 
arrangements could be reached which would prove equiti 
ellecuve and would occupy far less tune than the емйр}. 
ment of à Joint Electricity Authority. He pointed to the 
company's past experience in reaching working agreements 
as proot of his contention. 

At the outset Mr. Woobuovuse stated that the average density 
of population in the company’s afea was 0.0 per acre, міць 
in the large boroughs it was 13.7 per acre. The load factor ui 
kWh sent out from the company’s system for the vear | 
Was 35 per cent. For the year ending March of that year the 
average cost to the company per kWh sent out of its stations 
was U.667d., based on the average price of coal for the perisi- 
41 7s. 44d. per ton—while the average price charged for ешт 
was 1.4524. per unit. 

There were no fewer than fifteen local authorities whose cle- 
tric lighting orders had been revoked because they did nothing 
with them, and it was because of that that the Yorksture 
Electric Power Company had developed. To overcome tte 
ditliculty of distribution, the Electrical Distribution of York- 
shire, Ltd., was formed in 1905, for the purpose of supplying 
electricity purchased in bulk from the Power Company. Бум 
local authorities transferred their lighting orders to the com- 
pany, which also took out additional ones, and it had als: 
power to supply for traction purposes throughout the whee 
of its area—a power which it considered important. It ban 
working agreements with 40 out of 63 local authorities, as 
well as with the Bradford Corporation, with which it had co 
operated during the war to their mutual satisfaction. There 
were ЗІ districts in the company's area. 

It proposed to erect à new generating station at Ferrybridze 
with plant of the capacity of 135,000 KW, and with the assist 
ance of that and the plant of Leeds and Bradford it could 
supply the whole of the electricity for the area. Mr. Wood- 
house enumerated a list of resolutions in support of the scheme 
from public and private bodies, and added that the compan 
always had been and always would be ready to discuss an 
scheme with any other interested bodies in the area. 

Mr. Hester Gray, K.C. (for the company) : Would the cm- 
pany consider parting with the undertaking at a fair priv if 
the Commissioners thought it absolutely necessary ?—The ceti 
pany don't wish to sell their undertaking, but they are pre 
pared to continue its development. They have shown by ther 
past work that they are best fitted to deal with this particular 
area. 

Mr. E. Woot. (for Leeds): The first criticism in your repre- 
sentations is that you don't approve of the area. Have уш 
any objection. to it bevond the obvious fact that it involves a 
certain severance of your undertaking ?—No. 

* You submit that there is no necessity for a Joint Electricity 
Authority. I should not think you put that forward with very 
grave conviction ?—We do. There is in existence a company 
Which can carry out the duties of a Joint Electricity Authority. 
The company is in a position to deal with this matter at one. 
without any delay or any call on the Treasury or on any publi 
service. 

Mr. А. T. Милев, К.С. (for the Conference scheme): Your 
proposal would leave each large municipality in its present 
position. in control of its own generation 2—Yes. 

If the Power Company could obtain control of all thes 
generating stations would that be an advantage I don t thin 
the present is the time for a change of ownership, and I dent 
see the necessity for single control of all generating stations. | 
think all the advantages to be obtained by single control coul! 
in practice be obtained by agreement. 

You would expect to have no difficulties in the continue! 
existence of generating: authorities controlling their own mat- 
agement in Leeds, Bradford, Halifax, Hudderstield, Barns. 
Keighley and these other places?— Хо. I think our exper 
ence shows that these difficulties can be got over. 

Mr. A. G. Lupton. Chairman of the Yorkshire Electric Power 
Company, gave evidence as to the capital issues of the com 
pany and its growth since inception, and was followed hy 
several witnesses, colliery managers, and secretarier, who spoke 
as consumers for the retention of the Power Company at pre 
sent. Mr. ARTHUR "uos, THOMPSON, general manager of the 
Manvers Main Collieries, and also authorised to speak for the 
South Yorkshire Coal Trade Association, suid they thought the 
municipal schemes altogether too large and not tending ethe” 
to efliciency or economy, as managed by municipal bodi 
They much preferred to get what they wanted from a priv 
firm managed by business people who understood. their work. 

Mr. J. Н. COCKBURN, secretary of the South Yorkshire Сой 
Trade Association, said it was not practicable and could ne 
reasonably be expected that anv electricity authority compet: 
of representatives of local authorities could ever make 1 
scheme рау. It was а gigantic mistake, his associate’ 
thought, and evervone would be doomed to disappointment. 

Mr. II. К. SWITHSON, general manager of the Airedale C7 
lieries, Castleford, was the last witness, and all agreed in fe 
to Mr. E. Wooll, for Leeds, that a scheme retaining the cl 
n Was preferable to one providing for its immediate acqui 
lon. 
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On Friday the ninth and last day of the inquiry Mr. 
Henry PICKARD, chief engineer to the trustees for the Aire and 
Calder Хау igation, Ltd., gave evidence in favour of the Power 
Company's proposed capital station at Ferrybridge. He said 
that site was in the heart of the coalfield, plentifully furnished 
with water eupply for condensation, and handy for delivery of 
coal. A station. there would help in the development of the 
coallield and of the Port of Goole, to which ships up to 2,000 
tonnage could be brought 50 miles inland. In answer to Mr. 
R. А. Shepherd (for the Yorkshire Power Co.) witness said 
Esholt was not well placed for coal delivery, and there was 
practically no Пом in the river in the dry season, as against 
a good flow at Ferrybridge. 

1n reply to Mr. E. Wooll (for the Leeds scheme) the witness 
agreed that the coal facilities and water flow were rather better 
at the South Accommodation Road site at Leeds, but the site 
was so confined in area that he would not think of erecting a 
capital station there. | 

Mr. RosLYN Llouipay, J.P., a member of the West Riding 
County Council, general manager of the Acton Hall Collieries, 
and chairman (during the war) of the West Yorkshire Coal 
Supplies Committee, gave evidence on behalf of the West York- 
shire Coal Owners’ 1 Which had an output of 
15,000,000 tons per annum. IIe pointed out the disadvantages 
of disturbance of the present electricity supply arrangements, 
leaving pits under the same control to be in the area of two 
different district electricity authorities. This would be parti- 
cularly awkward where pits were electrically connected under- 
ground, The coalowners knew there would be extensive min- 
ing developments east of Ferrybridge which would require 
much electrical energy, because as the coal got further cast it 
became non-coking, and therefore the possibility of using gas 
power from coke-oven waste heat became remote. As business 
men, the coal owners felt that private enterprise was desirable, 
because in anything which a business man would not risk his 
money, obviously it would not be judicious to risk the public 
rates. Owing to the competition of the South Yorkshire Col- 
lieries, the West Yorkshire owners had to look far forward in 
search of cheap power, and therefore they had put their money 
into the Electric Power Company, although they knew they 
might not get a return for a long time. They believed Elio 
proposed. Ferrybridge station of the Power Company would 
meet the requirements of industry in the area. 

Questioned by the CHAIRMAN (Sir John Snell), the witness 
thought the whole tendency of developments of power for 
mines was towards electrical power. Winding at present was 
largely by steam power, but the deeper the shaft the more 
valuable did electric power become, because its steady drive 


avoided the strain on the cable caused by the sudden impulses 
of steam power. 


THE POSITION OF THE County COUNCIL. 


Mr. J. C. McGrata (for the West Riding County Council) 
said his clients represented a large proportion of ratepayers and 
consumers in the area concerned, and they wished to voice 
their appreciation of the care and trouble taken by the pro- 
moters of the respective schemes before the inquiry. [t was 
With regret that the County Council could not agree with either 
scheme, because it fully realised the need for the utmost 
development of electricity in the West Riding. The Couneil 
held emphatically that the present economic. conditions of the 
country and the character of existing legislation concerning 
electricity formed an inseparable barrier to the success of either 
of the sehemes propounded, and this affected. the Conference 
scheme in particular because the Conference proposed to take 
over existing undertakings diomediately. One marvelled at the 
optimism of their case. The industrial conditions of the 
country were such as to discourage any venture to which was 
attached even the slightest possibility of any additional burden 
on the rate or tax payers. It hardly. seemed possible for the 
Jomt Authority to buy out the Power Company in these times 
at a figure whieh would enable it to supply electricity. at a 
price comparable with that at which the Power Company, 
With its equipment secured in better times, could supply it. 
Mr. Miller had suggested that there were no special. circum: 
stances in this area which warranted a departure from the 
rule, as laid down by an Electric Inquiry Committee. in 
favour of public control: but he (Mr. MeGrath) contended that 
if ever there were special circumstances they were found in 
the existence of an efficient supply scheme in this area. by way 
of the Power Company, which had served and was still serving 
a valuable purpose in the industrial life of the area. Both the 
schemes, in their essentials, were ultra vires, and based on 
something which could not be found within the four corners of 
the Statute. 

The Camus: The promoters of both have made it clear 
that they are dependent on the carrying out of the Govern- 
ment’s pledge to pass into law the Electricity Supply Bill. 

Mr. MeGratu, concluding, said the suggestion of the County 
Council was that the Commissioners, rather than set up a Joint 
Electricity Authority in full control, might establish a repre- 
sentative advisory committee for the area to assist the Commis- 
sinners. 

Sir JOHNS Ем, pointed out that the intention of the Act in 
providing for advisory committees was not so much. to have 
local area advisory committees. as to have committees fo advice 
the Commissioners in general. Mr. Mecrath said he quite 
recognised the intention of the Act, but he thought it could 
be applied in the way he suggested. 


The CHAIRMAN said the point would be given due considera- 
tion by the Commissioners. 


GENERAL SUMMING UP. 

Mr. ALFRED TYLOR, urging representation for the railway 
companies on any authority set up, pointed out that neither 
the Leeds nor the Conference scheme provided for this, though 
the railway companies in the area had a rateable value of 
£585,000 per annum and a consumption of electricity for light- 
ing and small power in the district, of 2,000,000 units in 1920. 
Electrification of the railways in the area might not be so far 
olt as might be thought, and for them to carry out their 
obligations to the public the supply of cheap und abundant 
energy was important. The railway companies were prepared 
to co-operate in whatever scheme might be denied. None of 
the lines in the area were yet electrified, but the density of 
traffic was of a nature similar to that of part of the Lancashire 
and Yorkshire Co.'s line in. Lancashire, which was electrified. 
Electrification of the lines in the area was not an improbability 
in the future, and the railway load in that case would be an 
important factor in the amount of plant to be installed in the 
capital station. At the same time Mr. Tylor did not suggest 
that electrification was imminent, and the estimates ot Mr. 
Woodhouse on that ground, in his evidence for the Power Coin- 
pany, should be regarded with due reserve. All things being 
equal, the railway companies had failed to find any fault with 
private enterprise electricity supply hitherto or with the supply 
likely to be given by private enterprise in the future. "hey 
recognised the advantages of centralisation as a means of reduc- 
ing capital costs, and recognised alsó that centralisation would 
probably entail some sort of public control. The criticisms put 
forward at the inquiry on the forms of constitution of the Joint 
Authority could be met by modifications, but in neither scheme, 
so far, was there provision for proper representation of the rail- 
Way companies or other large consumers. 

In answer to Sir JOHN SNELL, who asked if Mr. Tylor could 
give a rough indication of the railway traction load for the 
district, Mr. TyLor said he was advised that the 75,000-k W 
ultimate load estimated by Mr. Woodhouse seemed to the rail- 
way engineers to be very optimistic, even assuming that all 
the railways in the area. became electrified. 

The CHAIRMAN expressed some surprise to hear this, in view 
of the present actual railway load in Lancashire. 

In response to representations by Mr. Woodhouse that the 
Distribution Company, which was not proposed to be bought 
out, should have proper representation on whatever authority 
might be constituted, the chairman sud that was covered 
by Section 6 of the 1919 Act, providing for the representation 
of all authorised undertakers in the area. 

Mr. J. A. Greene, defining the final attitude of the many 
smaller local authorities comprising the West Riding District 
Councils’ Association, said his clients did not desire the setting- 
up of a Joint Electricity Authority at all, but much preferred 
that the authorities which had generating stations fit to be 
continued should come to a working agreement with the 
Electric Power Co.. and that, in order to avoid any danger 
of the company’s taking a too purely commercial view of the 
obligation to the public, there should. be an advisory com- 
mittee comprising elected representatives of all the local autho- 
rities in the area, on a proportional basis of population. The 
most dominant factor to-day in any scheme of electricity 
supply was the financial factor, and the suggestion he put 
forward would cost practically nothing. The authorities Mr. 
Greene represented included. in their areas many of the 
collieries as to which evidence had been given, had a popula- 
tion of some three-quarters of a million, and a rateable value 
of some 2} millions sterling, whilst, whatever might be the 
outcome of the inquiry, the big boroughs had their own 
electricity supply. assured, the sinalle Y authorities were greatly 
affected by what inight happen to the Yorkshire Power Со. 
The present was not a time at which great expenditure should 
be incurred, even if it might be said in the future that 
spending now would have been eheaper in the long run. 
The establishment of a Joint. Electricity Authority under 
either the leeds or Conference schemes would mean the 
setting up of a spending authority, with big publie funds 
behind it, whereas if the matter were largely in the hands 
of a private company, that body would watch’ demand clesely 
and develop strictly according to requirements on a really com- 
mercial basis. 

Sir НАККҮ HAWARD commented on the fact that Mr. Greene's 
ease seemed to indicate that his smaller authorities admitted 
themselves to be more vitally interested in the question of 
supply than anv of the bigger authorities. and he had pressed 
for representation, and vet they were not prepared to bear 
anv share of the financial responsibility. 

Mr. GREENE maintained that the opposition to the pledging 
of rates was a solid one. It was all verv well to sav that 
it was going to be a mere paper transaction. and that there 
was not likely to be anv call on the rates; but he submitted 
that the Conference authorities dared not go to the ratepaxers 
and ask: ' Will vou nav a rate to obtain a supply of elec- 
tricity? " He contended that the blunt question: “ Will 
vou pledge vour rates? " had never been put to any of the 
constituent authorities of the Conference. With regard to 
the meryving of the areas into the Authority. he held that, 
despite the dentals of. the promoters, the scheme actnally 
contemplated compulsion on the undertakings to come into 
the Joint Authority. If it was intended that those which 
caine in voluntarily should be given energy on preferential 
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ternis, that would be a vicious principle. Such a threat did 
hot seem to be legal or likely to secure the sanction of the 
Commissioners. The Joint Authority must deal with the area 
as а Whole. The smaller authorities would strongly object 
to the Yorkshire Power Co. being bought out at a high price 
for the theory of giving the supply into the bands of local 
authorities. The consumers in the area were satisfied that 
the Power Co. was already supplying energy at as cheap a 
price as was practicable. He submitted that no case had been 
made out for either of the schemes. 

Mr. HEN TER Gray, K.C., summing up the case for the 
Power Co.. pointed to the fact that practically without 
exception all the parties had acknowledged that the company 
had carried out its obligations properly, and had given a cheap 
supply of electricity. He had not lost hape that agreement 
between the parties and the company would. be reached, 
either in the immediate future or subsequently. It appeared 
to be agreed that both the Leeds and Conference schemes, as 
they stood, were impracticable—the one because it depended 
upon the consent of the Power Co., and the other because 
it depended upon that and also upon obtaining fresh powers. 
That the prices charged by the company were not fixed merely 
with a view to making dividends for the shareholders was 
proved by the absence of any dividend for 12 years and until 
five vears ago. It had to be recognised that the intention 
of the Act of 1919 was to secure co-ordination, but the forma- 
tion of Joint Authorities was optional to the Commissioners, 
and he submitted that the West Riding was one of the most 
notable exceptions to the general intention of the Act, so 
far us concerned the setting-up of such authorities. The 
Power Co. was willing and able to supply the whole district 
under the supervision of an advisory committee, without 
any of the expenditure suggested in the two schemes, but 
the company should be given that securitv of tenure which 
would enable it to obtain capital, so long as it carried out 
its obligations in an efficient manner. He suggested that in 
the absence of agreement between all the parties, the best 
way out of the difficulty was to give the Power Co. the right 
to complete its Ferrybridge station at once and undertake the 
supply of the whole district, under the advisory committee 
sucuested by Mr. Greene. 

Mr. A. Т. Muer, K. C., closing the case for the Con- 
ference scheme, submitted that the Teeds scheme had proved 
to have the support of practically nobody. and the Yorkshire 
Power Co.'s scheme was hardly a scheme at all. He suggested 
that if the hopes of agreement broke down it would be im- 
possible for the Commissioners to come to a decision which 
would be in the best interests of the community. The result 
of the inquiry would be, he held, to demonstrate that the 
best solution of the problem was one on the broad lines of 
the Conference scheme. The inquiry itself was based on the 
acknowledged necessity of co-ordination and avoidance of 
waste and lack of economy involved in a large number of 
generating stations. being run separately and independently. 
The objections of the County Council and the District Coun- 
cils’ Association sprang from a fear of charges on the rates. 

Mr. Woot, concluding the Leeds case, said there was little 
disagreement between the schemes, but he must repel the 
criticisms Which indicated that the schemes were extravagant. 
To get the full harvest there must be the necessary initial 
expenditure. There was undoubtedly a certain measure of 
demand for the public control of electricity generation, mainly 
bv publie. bodies, to the west and north-west of the district. 
The largest and most important single public body in the 
areu—lLeeds—was unable to adopt the views of the bodies 
comprising the Conference, and saw the better results in a 
judicious combination. of the enterprise of publie. bodies and 
a private company. So far as there had been any evidence 
before the inquiry on behalf of the commercial views of the 
area, those views were unanimously in favour of the encour- 
agement of private enterprise. Neither. the Leeds. nor the 
Conference scheme had, for the moment, been able to pro- 
duce any evidence of. commercial or industrial support. On 
the only commercial evidence called it would be ditlicult for 
the Commissioners to do anvthing to determine the existence 
of the Power Co. The weds scheme had been put forward 
ах а ostatestnanhke compromise, but two vital principles on 
which there could be no compromise were the facts that Leeds 
was determined to retain its electrical autonomv—it would 
not part with control. ef its own generating station—and 
Deeds was opposed to. the principle of acquisition of the 
Power Co. 

Sir Јонх SNELL : Do you mean they. would decline to take a 
supply in bulk from an outside authority if the company, 
for instance, were allowed: to erect. the Ferry bridge capital 
station and Leeds were not permitted to put up any further 
station? 

Mr. Woot: Oh, certainty not: on proper terins they would 
huy if required, but thes would not have it unloaded on 
them. | vola 

sir Jons хе: Yeu object to the acautsition of the Power 
Co. and set vour own scheme provides for it in 42 years? 

Mr, Моон VC the end of 42 vears if mau be acquired, but 
D regard that as a declaration of non-intention rather than of 
intentions We recogni that this is an efticient and economi- 
ed! eommaps ood that atas to the interests of the community 
that it should continue without being acquired on political 
principles. "e | . 

Phe counsel thanked. the Commissioners for their patient 
hearing, and the inquiry was closed. 


London & Home Counties Area. 


THe Electricity Commissioners opened their inquiry into the 
London electricity supply at the Institution of Electrica 
bneineers on Tuesday. All the Conunissioners were present, 
namely: Sir John Snell (chairman), Sir Harry Haward (vice. 
chairman), Mr. H. Booth, Mr. A. Page, and Mr. W. V. 
Гаске. 1һеу were accompanied by Mr. E. W. Hudson (legal 
adviser). 

Mr. LL. B. ATKINSON (president of the I.E.E.) offered the 
Commissioners a Welcome to the Institution building, and 
the chairman tendered the thanks of the Commissioners to 
the Council of the Institution. 

Ihe notice given by the Commissioners with regard to the 
holding of the inquiry was then read. In this it was stated 
that the Commissioners would inquire into the area to be 
included in the proposed district and the objections and repre- 
sentations which had been made on account of the inclusion 
In, or exclusion from, the said district of certain areas, and to 
consider schemes submitted by (a) the London County Council, 
(0) the Conference of Local Authorities owning electricity 
undertakings in Greater London, (c) the London Electricity 
Jomt Committee, 1920, Ltd., (d) the Metropolitan Borough 
Council of Poplar, (e) the Great Eastern Railway Co., and 
(7) the London Brighton & South Coast Railway Co. 

The CuáikMAN said that the schemes would be dealt with 
in the order given. The first three schemes were much in 
agreement on some points, but differed with regard to the 
composition of the joint authority, and other matters of 
principle, and this measure of agreement would obviate the 
reiteration of evidence. The Commissioners would sit on 
‘Tuesday, Wednesday, ‘Thursday and Friday of each week. 

Mr. Craig HENDERSON, K. C., who appeared on behalf 
of the L. C. C., then briefly introduced the scheme presented 
by that body. In doing so he said that the position which 
the L.C.C. wished to take up was that it regarded it as 
a duty and a pleasure to assist the Commissioners so far as 
they could in their difficult task, and looked upon others міо 
were presenting other schemes or lodging objections to schemes 
put forward, not as opponents, but as helpers in arriving at 
what would be the best scheme for the London area. 

Referring to the interest which the L.C.C. had taken in 
the question of electricity supply, counsel said that when the 
Electricity Supply Act, 1919, was passed, in fact before it was 
passed, the Council at once proceeded to form committees to 
look into the proposals of the Bill, and see what they could 
do towards drawing up a scheme which might be suitable. 
They entered into communication. with the Conference of 
Local Authorities, and with some of the electricity companies 
in London, with the result that a Committee of Engineers was 
formed, which drew up what was now the technical scheme 
of the L.C.C. proposals. Dealing with this, counsel, after 
mentioning. the increase of plant installed in the area 
delimited by the Commissioners, between 1914 and J, 
namely, about 18,000 kW per annum, and the increased works 
costs per unit sold as between 1914 and 1920, this being . 60d. 
in the former and 1.550. in the latter year, said that the 
outstanding difficulty of the problem was to build new stations 
and install new plant. The financial conditions existing at 
the present time were such that to shut down certain stations 
which otherwise might have been advantageously scrapped 
and replaced would be impossible, so that the L.C.C. scheme 
was based on the retention and development of certain exist: 
ing stations, with the gradual replacement of other stations 
in the area. When the scheme was originally presented it 
was contemplated that it might be possible to build one or 
more new capital stations by the year 1925-26, and the second 
stage was to be completed by 1030-31, but it had been con- 
sidered that it would not be advisable for a joint electricity 
authority to burden itself with the cost of a capital station 
under present conditions. Therefore, in the supplementary 
particulars lodged at the request of the Commissioners, the 
first stage of the scheme was deferred, so that the authority 
could properly organise the existing facilities in the area 
to-day as a preliminary stage. The scheme proposed that 
eventually there should be four new capital stations, each 
with a capacity of 250,000 KW, and that two existing stations 
should also be reconstructed on a much larger scale than they 
were at present. All the new stations would be situated on 
the Thames, one at Chiswick and the remaining three east 
of the Blackwall Tunnel; the stations to be reconstructed were 
also in. East London. The engineers responsible for drawing 
up the scheme had satisfied themselves that to supply the 
proposed area it was impracticable to work from one station. 
having regard to the physical conditions regarding mains in 
the London area. The new station at Chiswick would take 
the greater part of the western load, whilst the remaimin: 
three, together with the reconstructed ones, would supply East 
London, where the load was heavier. 

Coming to the administrative provisions of the scheme, the 
local authorities were, said counsel, in agreement with the 
LCC., that it was necessary from the outset to have 4 
central body charged with the adiuinistration of the electra’ 
supply in the area. There was some diversity of view. how 
ever, as to the constitution of that body. The Council =: 
gested that the joint authority should be as small as possible. 
consistent, of course, with the adequate representation. © 
the different authorities. It was proposed that 1t sho 
consist of 5 members, or 20 if the chairman were ee 
from without. Of those the County Council were to have 
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eight representatives, the local authority undertukers six, 
conpany undertakers six, purchasing authorities outside the 
admunistrative county and other local authorities outside not 
owning undertakings four, railway companies two, and workers 
in the industry two. The L.C.C. had in view that they were 
а very large governing authority in the area, and were the 
purchasing authority lor company undertakings in the area, 
subject to certain rights. Company undertakings to-day repre- 
sented a capital expenditure of over 20 millions in the proposed 
area, and the local authorities 12 millions, making а total of 
32 millions. The Council were also trustees for the public in 
the London area, and as such they should have considerable 
representation upon this central authority which was to control 
electricity supply. "hey proposed to transfer the purchase 
rights to the joint authority, and to include in the tinancial 
provisions a clause that the local authorities should be entitled 
to give financial assistance to the joint authority, on the lines 
of a similar clause in the Electricity Supply Bill No. 2. The 
County Council would be in a position to grant financial as- 
sistance also, but this would depend upon the constitution 
of the authority, and upon the adequate representation of the 
County Council upon it. 

Dealing with the special provisions in the scheme, counsel 
submitted а number of suggested heads for agreement between 
companies and the joint authority on the question of purchase. 
These were not included in the scheme, because the Council 
could not be а party to апу agreement for purchase, since 
their purchase rights would be handed over to the joint autho- 
rity. The gist of the suggested agreement was that the 
authorised. company distributors who could be compulsorily 
acquired by the L.C.C. in 1931 and thereafter at stated periods 
should agree to transfer their undertakings to the joint autho- 
rity before 1931. In return for this, the companies would obtain 
a longer lease of life, because provision was made for leasing 
the undertakings until such time as the existing plant became 
obsolete. New plant would meantime be installed and the 
undertakings worked under the supervision of the joint autho- 
rity. 

With regard to the financial clauses, there was oniy one 
which raised a question of principle. This was Clause 58, 
which provided that the joint authority, for the purpose of 
meeting adininistrative expenses which were not properly 
chargeable to capital, and for the period during which no 
revenue would be received, should charge them on the supply 
undertakings existing based on the number of units sold. 
The question of the levy was the subject of some objection, 
as the L.C.C. would not pay anything towards these expenses. 

Mr. GEonGE Н. Hume (chairman of the Electricity Com- 
mittee of the L. C. C.) confirmed the remarks of Mr. Henderson. 
As to the representation of the L.C.C. on that body, the Council 
had for many years been safeguarding the interests of the 
consumers, and they were the only authority which would 
directly represent the consumer. It was proposed that only 
the chairman of the joint authority should be paid for his 
services. 

Mr. Неме was cross-examined by counsel and representa- 
tives on behalf of a large number of authorities. The Con- 
ference of Local Authorities and other municipal bodies 
represented separately objected to the proportions of the re- 
presentation. 

Watford Urban District Council and Poplar Borough Council 
asked to be left out of the scheme, as did the Hertfordshire 
County Council. On the other hand, Surrey wanted to be 
in, in whole and not in part. As regarded the nine London 
companies which are associated. with the L.C.C. in the tech- 
nical report, it was suggested that if a long lease, say 60 years, 
was granted, the necessary capital required by the Joint Autho- 
ritv could be found, the I. C. C. providing the interest. The 
railway companies, the North Metropolitan Power Co., and tho 
Port of London Authority were all represented to safeguard 
their interests, and at the close of the cross-examination, the 
Commissioners put some questions to Mr. Hume. 

Mr. J. H. Riper followed, but only a few minutes remained 
of the day's sitting. 

(To be continued.) 


REVIEWS. 


The Dynamical Theory of Gases. By J. II. Jeans. Pp. 442; 
44 figs. London: Cambridge University Press. Price 30s. 
net. 


Most of our readers will already be, acquainted with Prof. 
Jeans's important book on the dynamical theory of gases, 
Which first appeared in 1904. A second edition was called for 
in 1916, which was largely rewritten in order to bring the 
Inatter up to date, this subject having received a great deal 
of attention from mathematicians and physicists during the 
interval. A third edition has now appeared, in which con- 
siderable emendations have been made in order to keep up 
With the growth of knowledge, and the author has added an 
entirely new chapter on the vexed subject of Quanta, em- 
bracing the recent work of Ehrenfest, Sommerfeld, Epstein, 
and others in this most interesting field of scientifie conjecture. 
It is this chapter which will chiefly commend the new edition 
to readers of the original book, and some such brief description 


of its contents as can be appropriately made here is doubtless 
what will interest them most. 

The lucid style of the author is nowhere more apparent 
than in his manner of approaching this difficult subject of 
Quanta, in which the laws of classical mechanics, as enun- 
ciated by Newton, are set at naught—or, if not exactly at 
naught, at considerable discount. The classical mechanics 
perinits of any number of continuous motions for every dyna- 
mical system. Quantum mechanics does not. Motions which 
conform to the classical mechanics, but violute the equations 
of restrictions imposed by the quantum theory are spoken of 
as " disallowed ”' motions. This new principle of quanta has 
been erected to account for certain anomalies of experience 
to which the dynamical theory of gases leads up to in а very 
natural manner. We know that all the molecules of а gas 
tend to move with the same energy. "That is to say that the 
energy of & gas tends to become equally divided among all 
its molecules independently of their several weights, so that 
the heavy ones move slowly and the light ones rapidly. The 
sume is true of vibrations. The tendency is for the short 
vibrations of a continuous fluid to be performed with 
the same епегиу as the long vibrations, and as there 
are so many more of the former, a vast proportion of the 
total energy must be accounted for by the smallest vibrations. 
Thus when the smallest vibrations are infinitesimal, as should 
occur in a structureless medium such as the ther is supposed 
to be, all the energy of any material in contact with 1t should 
pass from the matter to the ether, and stay there. In the 
words of our author: '' It follows there can be no equilibrium 
between matter and radiant energy until the matter has 
lost all its energy by radiation." ‘This, however, is a state 
of things that does not correspond with fact. It is a funda- 
mental want of correspondence which crops up in a great 
variety of electrical and optical phenomena, and the difficulty 
is to discover some theory which will reconcile them all. 

One way is to suppose that the wether, though subject to 
every kind of vibration, does not permit of direct interchange 
of energy between vibrations of different wave length, and 
to suppose, further, that such interchange can only be effected 
by the intermediation of matter in some form, and then only 
in ‘‘ quanta," or parcels of a fixed amount; suppositions very 
difficult to maintain in face of the phenomena of diffraction 
and interference. On the other hand, photo-electrical pheno- 
mena afford powerful evidence in favour of the belief that 
the idea of & quantum of energy corresponds to something 
that has actual physical existence. 

The theory of quanta is а bud upon the tree of knowledge 
wherein growth is just now going on at highest intensity. 
That is what makes the subject so interesting. It may turn 
out after all that the quantum, like entropy, is merely.a mathe- 
matical symbol, by help of which correct calculations may be 
made, one that represents nothing objective in the actual 
world. That remains to be seen. The molecule is now receiv- 
ing more attention perhaps than the world itself, if the 
quality of the minds attending be taken into account, and 
in the next edition of the book before us it will doubtless 
be considered necessary to advert to the isotopes present in 
many of the gases whose atomic weights embrace a fraction. 
Chlorine, for example, exists in two forms whose chemical 
properties are the same. One form has an atomic weight 
of 35 and the other form has an atomic weight of 37. All our 
chlorine having been derived from the sea contains the two 
in much the same proportions, so that chemists are agreed 
that 35.46 is the atomic weight for the mixture. On. the 
subject of the atom one could write on unceasingly, so much 
is being done to unravel the mystery of its structure. The 
more that is known of this, the more certain becomes the 
dynamical theory of gases, and doubtless this book is destined 
to undergo revision in the light of new facts, at intervals of 
a few years. Long may the author be spared to make the 
necessary adjustments. His last sentence in the book: '' The. 
field which remains unexplored is incomparably vaster and 
more important than that which has so far been conquered," 
shows he has Newton's sense of the endless task ahead. 


An Amazing Presumption, or an Outrageous Attack on the 
Great Panjandrum. By Skerticus. Pp. 164. Man- 
chester: John Hevwood, Ltd. Price 58. nct. 


This book consists of a report of a series of smoking-room 
gossips between three individuals having the worthy but 
commonplace names of Tom, Dick, and Harry. They start 
a discussion on authority and agree that, in general, authority 
is intolerant and opposed to progress. In dealing with the 
special case of educational authorities, they make clear that 
the professional tribes are for the most part only animated 
Uru mophones. This is cominonplace to almost every under- 
graduate who is at all observant. This part of the book seems 
to be a very feeble reflection of Denis Bradley’s famous asper- 
sions on bureaucracy. 

Dick then develops his views by confuting to his own great 
satisfaction, and the expressed admiration of his cromes. the 
sacred doctrines of “ the impossibility of perpetual motion," 
and ‘‘ the conservation of energy.” 

The reviewer tried hard to glean some information or amuse- 
ment from Dick's discourse, but gave up in despair. | 

Dick’s smoking-room friends finally induce him to allow his 
notes to be published, with the above book as the result. 

In the opinion of the reviewer he was ill-advised. 
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NEW PATENTS APPLIED FOR, 


(NOT YET PUBLISHED.) 


Cumpiied expressiy for thie journal by Mssens. Sarron-Jonss, O'Dea awe 
SISPMENS, Chartered Patent Agents, 285, High Holborn, London, W. C. 1. 


14. lO. Thermo-dynamic gas generating systems. V. César and E. 
Feanchimont. May 27th. (Belgium, August ouch, 139.) 

14,816. „ Means for receiving alternating current. electric signals.“ F. E. 
Pernot. May 2th, 

14,22. t Perminal connection for. electric cable, &c." C. А, W. Drury aud 
S. WV. Drun, May 27th. 

JANI. „ . cli connections or couplings; O. T. Banks. May 28th. 

11.872. “Telephone call distribution. system." G. Deakin and Western 
El uie Co., Ltd. May 28th. 

14.584. „ Remote control systems.“ W. J. Rickets and E. A. V. Sanftleben. 
May 28th. 

14.895. | Electric horns, &c., for motor vehicles.” W. F. M. Rose. May 
28h. 

14.918. „ Electric glow lamps." R. L. Woosnam, May 30th. 

14.951. Synchronised non-synchrondu, machines,” 
Els trique. May Sith. (France, October 27th, 1220.) 

14966. “ Fhermionic valves for reception of wireless signals.” 
Phillips. Mas 30th. 

14.975. | Disconnecting electrical cable joint-box fittings." W. E. Kidner. 
May Mh 

14.977. Synehronised.| non-sy nehronous machines.” 
Electrique. Мау 30th. (France, March 23ed.) 
' British Thomson-Houston Co., Ltd. 


Campagnie Generale 


С. F- 


Compagnie Generale 


14.079, S Wireless signalling stems.“ 
(General Electric Co.). May 30ih. 


14,080. Dinamoslectric machinery." F. Murgatroyd. May J0th. 
14.996. High-frequency electric. generators.“ G. Krawinkel. May Wih. 
15.009, ** EJecurical water-heating attachments.” PF. II. Austen and E. C. 


Young. May 3th. | 

lots, бесе induction motors and electrical controlling devices.“ M. 
Walker, May ЗІМ. 

OR. „ ee tor electrolytic refining of tin." W. P. Thompson (W. J. 
Aitkons) May ЗІМ. 

10 %. „ Elearoamopnetie wave signalling systems’ M. Latour. May 
Bist. drance, December sth, 1915.) 

1a. r. » Alternating-current electrical instruments." E. W. Hill and G. 
Е. Shotter. May ЗІМ. 

1.090, tt Guard devices. izr conductor rails of clecthic railways." р. 
Robinson, May ИМ, 


13,11% » Copying-telegraphs."" M. H. Petersen. May 3lst. (Norway, 
June ]?:h, Tu) 
15,117. „ Synchronous electric: motors.” Siemens-Schuckertwerke. May 


314. (Germany, July 26th, 120) 

15.2. Electric are-welding machines.’ 
Lid. (General Electric Co.). May 31м. 

15,64. “ Electric. ignition systems.” H. L. Cur sons. June Ist. 

15,171. „ Electric, Ас. inotors.“ G. F. D. Campbell, W. Heap and J. 
Meredith. June iyt. 

15,182. "Quick. make and break electric switch.” J. W. Johnson and R. 
W. Scott. June Ist 

15,209, Semiautomatic electric signalling." 
Swettenham, June Ist. 

15.223. Maginetos.”* J. II. Runbaken. June Ist. 

15,232. “ Vapour lamps.“ E. J. Cleburne and W. H. Cleburne. June Ist. 

15. 25. Electric commutators for ignition systems of internal combustion 
engines.” D. A. V. Rist. June Ist. 

15,256. „ Telephone stems,“ Automatic Telephone Manufacturing Co., 
Ltd. june Ist. (United States, June Isih, ИЮ.) 

15261. „ Resistance units.” Mickelwright, Ltd, and W. К. Mickelwright. 
June 2nd. 


| British Thomson-Houston Co., 


L. R. Gleason and V. 


Ілона. trie burglar alarm,” A. Hynes, June 2nd. 

орд. Dynaimemeters. Kapella, Lid, and F. W. Preston, June 2nd. 
DM. Win dvnamos 7 Е. A. Wilkinson. June 2nd. 

15% 2 0 "* Gearsases ol tramears," T. €. Winfield, June 2nd. 

Lop. „ Rlectric resistances.” C. Pelletier and F. Fellin. June 2nd. 


(France, June Xod, TO.) 


15,340. Ele tical means for transmitting and reproducing sound." A. . 
Ss June 2nd. 

15.616. * Vabe transmission. мни for Wireless telegraphy.” H. Morris- 
Nis and L, G. Preston and G. Shearing. June 2nd. 

1324. " Apporatus fet propelling conveyor trucks with electric drive.” 
Siemens Scebuekertwerke. June 20d. (Germany, June 2nd, 120 

3a „ Elstrie alarms; A. W. Amos, A. L. Lloyd and W. E. I. loyd. 
June Zu 
15,42. 
15.3% C Medical battens E 
Noe. June 2nd. 

1 Boe tt Joining insulated electric conductors,” Naamlooze Vennootschap 
Емен Maats happi) tlectrastoem. June 2nd. (Holland, June oth, 1920) 

Mso. blectrical relays. N. Robinson. June Ord. 

1% % Junetion box for electric mains and protecting cover lor terminals, 
curouts, Na,“ G. Петри. June 3ed. (italy, June Ih. 1920.) 

Poop » fuse safety plug for low-voltage electric. cable installations. 
G. lempini, June did, (айу, March tho 
15.834. ** Electric switch operating: mechanism.’ 
Co, Lid, (General Electric Co.). June 3rd. 

153.431. t Eee trie contact fingers." British) Thomson Houston Co, Laid. 
(General Еге Co.). June Bed. 

19.439. „ Rleetrades, welding rods, and sold ring sticks." Alloy Nen 
Processes, Lida and E II. Jones. June srd, 

зн UR édeerebgnnaphie transmitting stations; J. Bethenod. June. ihid. 
(c France. September ] 4th, 1120.) 


e IIitachment for sparking-plugs.” L. E. Gilbert, June 2nd. 
Draper, G. G. Goodman and C. G. W. 


British) Thomson. tions on 


Fugo Telegraph sistems,” F. C. Creed and Creed & Со, Ltd. June 
3rd. | 

15,447, ** Fleetric are lamps," R Rigby. June 3rd. 

19.409. joining insulated electric condu tors" N, Vennoots hap 


Electriciteity Maatschappij Electrostoom, June Яг, Нов, December Anh. 
1920.) 

15. % 0 . Telephone systems" Automatic Telephone Manufacturing Co., 
Lid. June id. (United. Stute, June doth, Ern 


LI 


15,461, " V e phone systems; Antomatie belephone Manufacturing Cou., 
Liud, June ando (United! States, June 7th. 1020) 
15,462. ning syst ms for use with electric stof systems on rail- 


wars M. А N. Richards. June 4th 

КИ % <S Spark-pluit O drove. June h. 

15 1% »I een opde лепе combined ifft of two imlependent me i-ur- 
it, Кее et elements vod a ture frh 

Ded, 1 € abe sempe Uv WM Rempe opi f L, 

s Pb trie me ong onstrate nts р 
pé инт bna биз June ИВ 

17 "Pte ith ente t Впр" 
| eee ee Petriw Со) [pure $th 

уор eee heating element © C B Gres im and Н. W Sullivan, 


Jure th. 


| NR June 47 


Prati Ihen исеп Ce., 


Dritte Dhottscn Heuston Co, 


PUBLISHED SPECIFICATIONS, 


The numbers in parentheses are those under which the specifeations will be 
printed and abridged, and all subsequent proceedings will be taken. 


, С 2918. 

1,742. “ Couplings for electric heaters," Soc. Anon. Dite "Calor," Janu- 
ary 24ih, 1918. (122.8 0.) 

23, 00 %.  Rlectric signalling telegraphs.” 
September 190, 1919. 163,391.) 

27, 17 1. Chassis of trackless tramway cars." G. A. Bishop and K. 4 
Chadwick. November 7th, 1919. (168.350. y и 

27,9053. © Means for transmitting signals over electric supply зш” p 
Trichard, November llth, 1919. (Convention date not granted.) bo bb 

25,049. “ Electric baling-presses." J. Н. Hindle and 1. Hindle. Novi ar 
Ash, 1919. (1603,502.) 

Zu Water-tipht electric light fittings.’ I. Kornfield and P. Eit, a: 
November 21м, 1919. (163,367.) | 

31,067. Socket fittings for pin-and-sucket connectors for electric circuits” 
L. M. Waterhouse, II. Е. McLaughlin, and Simplex Conduits, Lid. Domber 
ith, 1919. (163,37 1.) 

31.202. Variable resistances, dimmers, or cut-offs for electrical insi, 
tions.“ L. А. Gow. December 13th, 1919. (163,373.) 

32,022, '* Wall-plugs and like electric fittings." G. F. Ostins. October wi, 
1920. (163,382.) 


W. F. Grafton and A. D, Jones. 


e ў T 1920. 
404. *''"Spark-plugs." R. R. Hill. January Gth, 1920. — (163,357 .) 
1,019. *' Brush-holders for dynamo-«lectric machines.“ W. F. Grater. 


January 17th, 1920. (103. 398.) 

2,084. Electro-magnetic switches.” British Thomson-Houston. Co., Lul, 
(General Electric Co.). January Aud. 1920. (163,407 .) 

3. 44. Electric plug tings.” W. E. Evans and. D. M. Dant. Киш 
4th, 1920. (163,413) ` 

3.517. Driving of dynamos.“ 
February oth, 1920. (163,414.) 

3,7%. Railway signaling systems.” . E. Hudd, Automatic Тро, 
Manufacturing Co., Lid. l'ebruary Tth, 1920, (Cognate application. 14:415 20 | 
(J, AI.) { 

3,436. “ Automatic fire-alarm. systems." 
February 7th, 1920. (163,319.) 

3. 88 0. Lime-luimit. relays, circuit breakers, or the Tike.’ A. R ron 4 
Co., Ltd., B. H. Leeson and J. Mirrev. February 91h, KRU. (163,420) 

4.104. Means for supply of electric current to railway and like лера х 
{rom the tracks." W. T. Jones. February 10th, 1920. (103,426) 

$274. © Transmitters ſor wireless telegraphy and telephony," A. К 
Macrorie, II. Morris-Airey and G. Shearing. february lith, 1920. (163115) 

4.64. Wind-power electricity generation plant," E. II. Jones ang F 
Burns. February 13th, 1920. (163,442) 

4.494. © Controlling devices for alternating electric current of. variable fre- 
quency.” — British. Thomson-IHouston. Co., Ltd., and И. W. Taylor, Febru: 
ary loth, 1920. (163,444.) 

4.583. Crystal detectors of electric. currents.“ 
14th, 1920. (163,448.) 

461. Сомго of the excitation of. dynamo-electrie machines" Best 
Thomson-Houston Co., Ltd., and F. H. Clough. February Тб, I. 
(163,44. ) 

4.739. Valve transmitters for wireless telegraphy and telephony.” A. K. 
Macrorie and G. Shearing. February 16th, 1920. (163,458) 

4,799. '' Wireless communication.“ W. Н. Eccles and J. H. М 
February 17th, 1920. (163,462..) 

4.587. Connectors for electric insulators.“ 
1920. (163, 467.) 

5,007. © Electric incandescent lamps." F. Brighouse. February 19th, 1. 
(163,478.) : 

5.093. “ Electric ignition devices for lighting torches and the like.“ H. 
Schlaich. February 19th, 1919. (139.205.) 

5,161. ** Electric switches.” H. D. Pyne. February 20th, 1920, (1634s 

5.172. '* Detection. af high-frequency electric signalling currents" bros 
‘Thomson-Houston Co., Lid. (General Electric Co.). February Dih, KA 
(103,457.) 

5.174. " Suit h and means for locking same for use in connection with tH 
ignition circuit of an internal-combustion engine and the like" W. Не, 7 
February 20th, 190. (165,488.) 

5.715. Multi step. thermionic amplifiers," — M. I. Pupin. 
18. (139,49 14.) 

ЭЛЫЗ. “Signalling apparatus. for use in mine shafts K. Blunt am! Н. Р. 
Mitchell, February 26th, IMO. (162,890.) 
65.617. Magnetos. Б. T. Ferat. 

139,7591.) (1372) 

74020. "Electric heater’ P. J. H. Bernard. March Rth, PRO 1163.2 

7. 76. '* Blectron-discharge devices. | J. E. Lilienfeld. — December I: 
1919. (135.554. 

TAL „ Condensing) steam eletric locomotive” 
Wood. March Dh, 1920. (1...) 

N. K. Magnetoselectrie machine having a fined permanent mocwt ard 
five armature, L. X. Reddie (€. Olivette & Со.) Marh 2rd, ГМ 
163,548.) 

Mt КаПо receiving systems.’ 
oth, 1916. 0410,04.) 7 

9. 228. Sign alling by high-frequeney currents, as in wir iess morph n 
Western. Electric Con, Lide May Isth, 1214. (141.947. | 

337. Electrical fuse holders.” F. Shergold and А. II. Мах. М. 
3I. 1920. (163.560) 

13055. I5 Electric switches and. the like.“ T. Watson. 
(48.59 | 

14,268, ** Machines for laving-up or twinning conductors for deyan ar eth! 
electric cables," W. T. Henleys Telegraph Works Co., Lid., and Но хле 
Mas 25th, 1720. (163.594) 

16, M,. t Telephone transmitters,” 
ич, 1919. 46105.) 

17.530, Rotary current distributors.” ). А. 
ЕСИГИ 

IS. h CI. Spurking-tugs. 7 X. I. 

IN. 6 % . „ Flectric controllers," Entz Motor Patents Corporation 
1917. (146,829) 

IN. S1. Starting and stopping devices for the electromoters ol 

ressors, pumps, and so forth.’ ]. Hulster. Juls ath, 1914. ides vto M 

19.006, “Electric transforming appiratus. for use with 5 
mente.“ Compagnie pour La Fabrication des Compteurs et Matériel Leste 
а Gaz. May Sth, 1419. (147.048. f » 

19,228. |“ Automatie electric generating app iratus," Silent Vow Merr 
Corporation. September Toth, 1913. (017.1662 


E. W. Scammel and 5. II. Van Ml 


К. G. Evans apd C. Thom». 


Н. M. Dowsctt, February 


G. V. Twiss, February 1h, 


February 4, 


Febru. ry lith. I8. (V. I te 


D. M. Rams end J V 


d Western. Electric Co., М, Jonen 


б 


May Hub, res 


Miessner Inventions Corporation, June 


Holm. June 28h, KAN 


Schmitz. Jab ath, 1919. Vg 24 
Jus sh, 


enim 


19,937. '* Manufacture of composite conductors for Флп атаа с Mee E 
amd eber electrical apparatus," Siemens-Schuckertwerke Ges. TNR 
99h. 1917. hlition to 147,57.) 047.88» ) 7 un 

204045, "interrupters for use in electric ignition systems," Cem 


April 26th, 1919. (148.141) 
20263, t Contact fingers for electric motor controllers ` I 
trignes De [лис (Sin. Anon. March 18th, 1919. (148.340) 


(Ones tjans t 


SO 4699. » Ee trie motor starting device for internal«eombustion CPE 7 
R Bosh VUkt Ges September 2254, 1919. (151.5872 12“ 
44.7904. I Electi fuse fittings ` VON. Penman. December Sh. L- 
(65,052 ү 
1921. р bí 
HOS f Pops transformer wph switch come teed tipi? ee ne 
henging the rati of te master stinn Pergmonn КАН» Werk: 


Qi Ole tober 22040. 191. (Cua 

5. % t" Plea ter ats heated. molle furnaces” 
Cie February larh, ШАУ 150105.) 

10. 2% „ Varjahle rheostats and the like devices L. 
13th, 1919. (Divided application on 163,373.) (163,600. 
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Telegrams: “ELECTRIC, LONDON.” THE ME Telaphomp Nos. 1388-0-90 Clerkenwell. 


LONDON ELECTRIC 
WIRE COMPANY _ 
& SMITHS і» 


FOR PROMPT DELIVERY. 


COTTON, SILK and ENAMEL | FOR ALL . 
INSULATED WIRES, STRIPS ; ELEOTRICAL 
and STRANDS. . PURPOSES. 


bucher Yarn Gomen Lane, 
LONDON ЕС. 
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Insulators 


— йв ЎР —' Wi. uc UNES OF 
| 2 oN THOMAS 
| Ow AN ' Quality Porcelain 


'homas In yia ide 
abe ape 


85 ; Li p "m Ev 
F Уз * to pet nd all the 
ОР i 2 Biv. zd — ine Service ans 1 have maxi- 
e ‚ 1 life аз minimum expe 
i id чаа . 
JAMES W. GLADSTONE, Ltd, 70, HONOR, OAK AD.. 
ч LONDON (S.E.). Епа. 


B R U S H E S The Last Word ir fibre 
| | У 4 u Im 0 & 


For DYNAMOS. | —;— GENUINE. —-— 
| ULCANIZED 
AGENTS : © FIBRE 9 
WELLS ELECTRICAL co. ie 
73, Cheapside, London, Е.С. 2. NSULATORS:WASHERS: 


TELEP.: CITY 5839.  TELEGS.: ELCHARBELO CENT. LONDON | " — BUSHES-ETC. —- 


apne MOSSES & MITCHELL 


w. WILSON а CO. 19, Waterloo Street. 
| м. WILS P EN E ‘GOLDEN LANE “LONDON ЕС. 
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BERTRAM THOMAS 


Worsley Street, Hulme, MANCHESTER. (Толук: nes isi Omm 25, Victoria St, Westminster, Фи, 


RATCHET 
STARTER. 


Ма а NINI NINI NI NINI S 


Ist Operation closes D.P. Circuit-Breaker 
and so closes the circuit. 


2nd puts Switch on first stop of starter. 
3rd racks up one tooth only. 
4th Ditto, &c. 


DINI NISI NENI PPPPPPBPBPPPBPBPBPRPBBPRBRBPL а а а 


Switoh oannet bo left in any inter- 
® mediate positien fer the switoh wiii not 
||| лога in until It Is beid by ne load оой. 
ES Breakers are free te eporate in any 

pesition ef starter. 


THE MELIOR 
AUTO CUT-IN ma CUT-OUT 


For All Voltages. 


Made for 15, 30, 60 amperes. 
Specially designed for small Battery Boards. 


Supplied in totally enclosed Glazed Enamelled 
Iron Case, Plated Relief, or Open Type. 


J.. RM cenis a Entirely Reliable and Automatic. 


— . — | 


We have a large number in use giving entire satisfaction. 


«E — — — 94 іпспев — — — Ф» 


SAMPLES SENT ON APPROVAL. 


The Walsall Electrical Co., Ltd., 


No. 4) Walsall 57, Bridge Street, Walsall. Re i alen 
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One of three Premier Batteries supplied 
to the new Super Power Station at 
Dalmarnock for Glasgow Corporation. 


THE PREMIER ACCUMULATOR CO., LTD. 


Head Office and Works: NORTHAMPTON. London Office: 53, VICTORIA STREET, SW.1. 


VULCANISED INDIA-RUBBER 


ABL 


a 


SWITCHGEAR, STARTERS, INSTRUMENTS, Etc. 


DELIVERIES FROM STOCK. | 
ALL MANUFACTURED BY US IN LONDON. 


WM. GEIPEL а De EE s ae пио, E 


!^ BARE, SILK and COTTON 


COVERED and ENAMELLEO | THE CONCORDIA ELECTRIC WIRE Co; Ltd., 


COPPER а HIGH RESISTANCE 
WIRES, CABLES, SHEET TRENT MET NEW SAWLEY, DERBYSHIRE. 


STRIP and RIBBON. 


TELEGRAMS: “ Pollanite, Long Eaton.” TELEPHONE: Long Eaton 249. 

ASBESTOS and ASBESTIN 
COVERED COPPER and 
HIGH RESISTANCE WIRES 


BELL WIRES & CORDS 
TELEPHONE CABLES & CORDS. 


CHARCOAL IRON WIRE. 
ARMATURE BINDING WIRE. | 
FUSE WIRES. | 
MEDICAL CORDS. 
INSULATING MATERIALS W | R E S. , 
fer all eines of Electrical Apparatus. 
FLEXIBLE CORDS 


Fui am size. | LONDON OFFICE & STORES: 166, Victoria St., zv. 1. ТЕШ, — Londen.” 


ENAMELLED COPPER ^ . 


— æ m 2 ue i ‘Med 2 = 
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— FULLER BATTERIES 
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For Central Stations, Works Lighting & Power, House Lighting, 
Telegraph Werk, Automobile Starting, Lighting, Ignition, &c. 


FULLER'S UNITED ELECTRIC WORKS, LTD., 


General Sales Offices: Iddesleigh House, Caxton Street, Westminster. 
Telegrams: " Bloobat, Vic, Leaden.'' Telephone: Victeria 6863-4. 
Weeks: CHADWELL HEATH, ESSEX. Sraschos: BIRMINGHAM & GLASGOW. 

MANUBACTURERS OF — 
ACCUMULATORS, DRY and INERT BATTERIES, WIRES and CABLES, 


CONDENSERS, EBONITE, CARBON BLACK, ELECTRIC HANDLAMPS, &c., &c. 


FOR THE CUTTING & 
WELDING OF METALS, 


F You are not yet making use of Oxygen for Cutting, and 
the Oxy-Acetylene Welding Process, or wish to hear 
of the latest improvements in both, write to the British 

Oxygen Company. 


The British Oxygen Company, the Founders of the 
Oxygen Industry, have highly-equipped and up-to-date factories 
in all the important British Industrial Centres capable of 
producing over 


2,000,000 CUBIC FEET OF OXYGEN DAILY. 


The Company are the foremost manufacturers in Gi. Britain-of 

OXYGEN METAL-CUTTING APPARATUS ; OXY-ACETYLENE, 

OXY-HYDROGEN AND OXY-COAL GAS WELDING BLOW. 
PIPES, HIGH-PRESSURE GAS REGULATOKS, ETC. 


For Catalogues and Full Particulars apply to amy of the 
Company's Works :— 

Elverton Street, Westminster, S. W. Terry Road. Coventry. 

North Wembley, Middlesex. Great Marlborough St., Manchester. 

Tunnel Avenue, East Greenwich. Rosehill, Polmadie, Glasgow. 

Shields Rd , Walker Gate, Newcastle. East Moors, Cardiff. 

Lower Walsall St., Wolverhampton. Savile Street, Sheffield. 


Warton Road, Stratford, Е. Bromborough Port, Nr. Birkenhead. 
Sakley, Birmingham 


THE BRITISH OXYGEN CO., LTD., 


Elverton Street, Westminster, London, S. W. 1. 
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satisfied HIE = | 
that this is the motor to buy.” 


BRITTAIN’S ELECTRIC MOTOR CO. 


(Formerly LANGDON-DAVIES). 


110- CANNON STREET Works: EASTDOWN WORKS 


: DERMODY ROAD 
LONDON:-E-C4 LEWISHAM:S-Et3 


S 
44 


"Grams: a Damopho C b 
n, Cannon, London. 


Phone: City 2744 (2 lines). 


THE “MIRRLEES” 
MULTWECTOR 
| AIR PUMP 


Is still without equal for Vues, Air Capacity and Steam Efficiency. 


For proof, write or ask our neareet representative to cail. 


(MIRRLEESQNaTSON(Cmpahy 


SCOTLAND STREET, GLASGOW. 7, GROSVENOR GARDENS, LONDON, S.W. 1. 


REPRESENTATIVES 


MANCHBSTER: SHEFFIELD: 


Mr. J. P. CANE. | Mr. F. KENNERLHY PRESTO 
B3, Cariten Road, Sale. 79, Netheredge Road, 


NRWCASTLE-ON-TYNE: 


Messrs. ROBINSON а JONES, 
21, Collingwood Street. 


CARDIFF 


Messrs. HASLAM & STRETTON, Lté | 
I. Wiadeer Piace. 


~ 
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ULCANISE 
V -= FIBRE 


DIAMOND FIBRE C0., Lro., эзе >з, LONDON, N.15. 


2 & 3-PHASE INDUCTION MOTORS 


Squirrel Cage “S.C.” and Slip-Ring “S.R.” Types. 
| FOR ALL ‘POWER PURPOSES. 


Machine Work 
In Fibre 
a Speolality. 


FEATURES. RANGE. 


0'5 B.N.P. to 45 B.N.P. 
25, 40, 50, 60 Cycles. 


а 
ROBUST MECHANICAL CONSTRUCTION. en „ 


T х= 
2 8-Phase, 50 Cycles, 400/440 Volts. 
WGH GRADE WORK | 
ІНЕН GRADE WORKMANSHIP. MANSHIP. : 2-Phase, 50 Cycles, 200 Volts. 
DELIVERY FROM PROGRESS. 
PRICES KEEN. ` { 
— — To sult other supplies, 2 Weeks. 


SOUND ELECTRICAL DESIGN. . 


Send for New Illustrated Oatalogue. 


RAYNER & HEALD, LTD., 


DUKE STREET, 


Telegra ID Telephone: 
„Alter end Derby." e 228 Derby. 


Specialists in the Manufacture of Two and Three-Phase Induction Motors. 


MOTORS 


THE RENSHAWENGINEERING WORKS, Iz? 
MITCH AM. surrer 


PU 


ANNA 


ШШ 
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Ventilating Fans 


ELIABILITY AND EFFICIENCY 
are of the first importance in a Ventilating 
Fan. Sturtevant Propeller Fans are 

BUILT fer long service and continuous runs. 


ORS LIFT CONTROLLER Every fan is given a long and ‘severe test before 


All buyers keen оп getting the 

det ае and scientifically 
ned electric heating and | 

Cooking appliances should inves- rA leh ai 

tigate the latest PREMIER 

Proposition. 


SAFE, CONVENIENT, AND ECONOMICAL TO STORE IT 
The new 


design and smart lines ` 
of the Kettle illustrated should ` 
Бе noted —it is but one example S —ù—¹ſõ. . —....ññ.ñ.ñññꝝt:é—.ñ.᷑ñß— ——ʃ— 


. it leaves our works. Fitted with totally enclosed 
for Operation by Switch in Car. dust - proof motors, these fans have the 
5 ne feature E they = 
made reversible so as to draw out us 
CONSTRUCTED ON UNIT PRINCIPLE. ar or blow in fresh air at will. 
ALL PARTS ACCESSIBLE | Write fer spectal catalogue U. 1065 to 
AND EASILY ADJUSTABLE. ^" TP VY 
a | | | \ "Ро | 
V | ELLISTON, EVANS & JACKSON, Lid. ae 
13, CR 3 | | 
un OSS STREET, FINSBURY, ЕС. 2. LONDON, E.C.4. 
. Telephone: CLERKENWELL {ipa Tel s: | 
КЕЯ 1926 “ ELEVAN] А ‚” а т 
STOA ORRA ШШШ ШШ ШШШ ШТ ЇЇЇЇШЇЇЇШЇЇШШ ШШШ ШШШ 
44 ы — ͤ ——ñññ ͤ— — — — EMERGED 
800755 и R E DUC 
2 : y^ your expenses for 
$ 4 SCREWS, 
y TERMINALS, 
ip |, We, TURNED PARTS, : 
a tb ee eto. ; 
| d i | ‘Lowest Prices, 
09 if * Highest Accuracy, 1 
if te Quick Delivery. 
4 „„ 
f prices to sample or sketch for - 
М , large or small quantities will 
в: 5 CPI pq rmm be given by return by L 
10% : on Д 3, RECTORY ROAD, SOUTHALL, MIDDLESEX, 
N 9 or Works: Fr. SUTER, Hubersdorf (Soleure, SWITZERLAND). 
.. — ͤ«ÄÜÿ .. ВВЕ: 
— : 
— 
N 
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from a wide range of modern 
Patterns and app'iances. 


Made of Solid Copper, it hasa capacity 
65 pints, a current consumption of 
0 watts, and 1$ particularly suited 


for dome tic sho 
в р or office use. In 
two finishes :— 9 


BY OUR SYSTEM; ANOTHER CLEANLY AND VERY 
HANDY METHOD IS BY MEANS OF OUR OIL STORAGF 


BATTERY. 


irons Eda Bolles, PARTICULARS OF BOTH THESE METHODS WILL 
Warming Plates, Hot BE SENT ON APPLICATION TO: 


Water Urns, Cookers, 
0 D IDA WORKS, 
F. BRABY 40 L “DEPTFORO, LONDON, 8. E. 8. 
F —. а т клу ес с сан ыс с. 


No. 476, heavily Nickel Plated, and 
». 477, highly Polished Copper. 


Complete lists giving full details 
of all our lines, ашай! your call. 
Premier Electric Heaters. Ltd., 
258-260, Bradford St., НАМ. 


Fires, Radiators, &с. 


R. H. n. 
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Won MULTIPLE-WAY SWITCH 


A HIGH-GRADE SWITCH 
SPECIALLY SUITABLE 


FOR 


MARINE SWITCHBOARDS. 


50—100 AND. 200 AMP. MOUNTED OR UNMOUNTED. 


DORMAN & SMITH Ltd., 


Ordeal Electrical Works, Salford. 


LONDON : 17, Victoria Street, Westminster, S.W. ' SYDNEY, N. S. W.: 38, Market. Street. 
GLASGOW : 40, West Oampbel Street. MELBOURNE, VIC. : 507, Flinders Street. 


For a “better” Wiring Job, 


the two specialities we here illustrate are absolutely indispensable. The 
huge demand for the 


“Metallic Cord-Grip Pendant Box 


proves how thorcughly it meets а popular need, especially in Public 
Buildings, Schools, Churches, Ships, &c. Its neat and anobtrusive 
appearance, its low cost, and the fact that it dispenses with the necessity 
of ceiling roses, are factors you certainly cannot afford to ignore. 
Equally popular is the 


$ Wur Осе Pattern, with i 


; J. , i 

| maleable trom and cam be | „Metallic“ Cold-Drawn Seamless Steel Conduit, 

: tapped up tof ars. Very } : : 

| simple to fix and vere Мон. : of which we are the actual manufacturers. For years we have been 
E . i . supplying this in ever-increasing quantities to the leading Corporations, 


Mires, Dockyards, Engineering and Shipping Firms, among which it is 
recognised as TH E Couduit for ALL purposes. Its price, quality and bigh 
reputation certainly merit your enquiries too. Why not write us to night? 


The Metallic Electrical Engineering Co., Ltd., 


Telegrams: 


oe : ә , i hone : 
Meta, Birmingham. Meta House, Corporation Street ; Birmingham. 855 2 Central. 
LONDON : MANCHESTER : LIVERPOOL : LEEDS: SWANSEA: NEWCASTLE : 
13. Charterhouse Bldgs..E.C. 13 Chapel St., Salford. 57 Paradise S = В , treet. 
б * ‹ : trees. 4, К . wyn 2, S4. John S 
Telephone Clerkenwell 1491. Telephone City 39 5 ыр S 


40. Telephone: Royal 2506. Telephone :Cent.24763. Telephone: Cent. 206. Telephone : Cent. 822. 


Telegrams .'Metatubes, Barb.’ Telegrams Flask. Telegrums:' Metseam.' Telegrams :' Flask? Telegrams :'Flask.' Telegrams: Flash. 
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INSULATING 
VARNISH 


) The Sterling Varnish Company was the first to 
manufacture insulating varnishes. We have been 
exclusively engaged in this manufacture since 1891, 
and have coasequently a unique experience in in- 
sulation matters. Our varnishes, baking and air- 
drying, are proof against the action of oils, acids, 
and moisture, and are graded to suit all electrical 

| purposes, insulating or finishing. | 


` Write for catalogues, price, and advice to: 


THE STERLING VARNISH CO., 


Royal London Buildings, 
196, Deansgate, MANCHESTER 


Wrens 
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; and TURNED PARTS 


OF High Accuracy in 
BRASS. STEEL NICKEL. ETG 


or | 
, ELECTRICAL APPARATUS, 
MAGNETOS, SCIENTIFIC 
INSTRUMENTS, CLOCKS. ETC, 
ANGLO - SW 
ТАЗ ос Э Ww EX S 3 CREW SO. STD. 
e/ephoneas ~ Ticws MIDDX. 


elegrams - Accurácy 


LLL 


2e dà, 1041. | THE ELECTRICAL REVIEW. xi 


GOOD SWITCH 

GEAR DOES NOT: 
COST MONEY : : 
IT SAVES IT: : : 


BEB BBS BBB BEBRaBaESR eae ишпш 


M.E.M. Ironclad Switch & Fuse Gear 
is made by a specialist firm who make 
no other goods. 


The New factory, plant and methods, 
ensure standardised production at lowest 
costs. 


It pays engineers to purchase М.Е M. 
products because the prices are as right 
as the goods. 


It pays the M.E.M. Company to supply 
the right goods at the right prices 
because that way leads to permanent 
good will. 


If you have not already seen “The 
M.E.M. Message " send a P.C. for it. It 
tells all about modern methods in Iron- 
clad Switchgear production and ex- 
plains why M.E.M. products set the 
standard for the world. 


| 
! 
| 


The Mark of Excellence 


ЕЕ 


тн 


Midland Electric Mfg. Co., Ltd., 


BARFORD STREET, BIRMINGHAM. 


LONDON: Hogan & Wardrop. 2, Gresham Bldgs, Basinghall St., E.C.2. 
GLASGOW: - - - - W. Brown &Co., 200-8a, St. Vincent Street. 
MANCHESTER: T. A. Nunwick, 314, Corn Exchange Buildings. 
BRISTOL: Simpson, Baker & Co, 4, St. Augustine's Place, Tramways 


entre, 


CARDIFF? -< =- = =. 25 Simpson, Baker & Co , 29a, Bute Terrace. 
NEWCASTLE-ON-TYNE: - R. F. Sunderland, Milburn House. 
DUBLIN:- - - - - - Ingram & Myers, 200, Gt. Brunswick Street. 


Aad all Electrical Wholesalers. 
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Illustration of a 5000 


KW. Pure Reaction 
Parsons Turbo Alter- 
nator, three - phase, 
6600 — 7000 volts, 
50 periods, speed 
3000 R.P.M. 


С. A. PARSONS & CO, Ltd. 


HEATON WORKS, NEWCASTLE-ON-TYNE. 


London Office: 56, Victoria Street, S.W.1. 


— — ес 
QUALITY 
AND | 
PRICES RIGHT. STOCKS 
Bristol Newcastle 
Bradford Manchester 
Southampton Birmingham 
Glasgow Dublin 


ENQUIRIES SPECIALLY КЕЕ FROM WHOLESALERS 


S. G. [EACH 2 Q C9 Ltd. 


26/30 Artillery Lane LONDON EC. 
Sole Factors for Great Britain а Ireland 


лал - ꝛ'.kgů ——— ͤ ͤ————ĩ——— — 
HOLLAND INSULATED WIRE & CABLE WORKS. AMSTERDAM. 
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We take our 


_ own Medicine 


— 
— ыы — — - 


All Motors used in our Works employ 


HOFFMANN 
ROLLER BEARINGS 


and all Line Shafting runs on HOFFMANN 
SELF-ALIGNING BALL BEARINGS 


They save us money and are waiting to save yours 
— — Шала — — . —— 


THERE’S A BIG DIFFERENCE THE HOFFMANN МЕС. CO., LTD. 
IN THE STARTING EFFORT | CHELMSFORD - - ~- ESSEX 


— — — 


|| WILLIAM ROBINSON & CO, 
|| . 53, Summer Row, Birmingham. | A REQUENCY, BIRMINGHAM.” 
ELECTRIC RUNWAYS— £ p ae Dui | PULLEY BLOCKS, 


WINCHES and 


| 
| D, 
* FRICTION HOISTS 


No. 6. 
ELECTRIC 
FRICTION 

„> HOIST. 


Works: | 
WIGGIN STREET, BIRMINGHAM. | 
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Orders go to the 
man who stocks 


SUNCO ELECTRIC FANS 


HE heat wave with its stifling 
oppressive atmosphere will send 
you many an enquiry for Sunco Fans. 


To secure the order quick delivery 
is more often than not imperative. 


Sunco Fans at to-day’s prices are 
good stock—good in all senses—they 
sell quickly. Sold, they give absolute 
satisfaction. 


RIETI THERE ШИ ОШООО ОИ ООО ООО 


— 


Now is the time to place your orders, 
delivery from stock. 


Sunco Fans are beautifully made and 
finished—run silently, efficiently, and 
economically. Listed at reasonable 
prices, they show a good margin of 
profit for you. 


Se ЛЛ ҮЛ ЛЛ ЛЛУ УУ УО УУ О ОУ 


List No. 331, recently published, gives full par- 
ticulars of all the fans you are ever likely to require. 
Let us send you a copy to-day. 


ОДАТ 


ОТОТ 


| 
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TRICAL COMPANY LIMITED 
118-120, Charing Cross Road, LONDON, W.C. 2. 


Telegrams - - - Secabilis Ox, London. C 
Telephone . - Gerrard 7766 (4 lines), 


— 2 


1 
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SCREWS AND TERMINALS 
IN BRASS OR STEEL AND 
ALL SMALL REPETITION 


WORK 


| № № 


D. GILSON 
& Со. Ltd. 


Walthamstow 
Е. 17 


We offer you the 


TORRINGTON 


as THE 

Electric Vacuum Cleaner 
which you can sell with the assurance 
that it will satisfy your most exacting 

customer. 

Every care has been taken in] 
its construction to eliminate the 
weak points and defects of other 

types, and to make it. 


ENTIRELY EFFICIENT 


= .. YOUR JOINT BOXES 
have to be 
WELL INSULATED. 


 BERRY'S HIGH TENSION 
JOINT BOX COMPOUND 


has a specific insulation resistance 


of over 


400,000,000 MEGOHMS. 


BERRY'S LOW TENSION COMPOUNDS. 
^ BERRY'S TROUGHING COMPOUNDS. 
BERRY'S BATTERY SEALING COMPOUNDS. 


and 
TROUBLE PROOF. 


Your WHOLESALE HOUSE 
can supply. 


BERRY, WIGGINS « Co., 


.. Write for full particulars and Trade 


Terms to— 


Iron Works, Ио | 

SHORT ROAD, STRATFORD MARKET, JOHN H. GRAHAM & Co., 
LONDON, Е. 15. ee 118-122, Holborn, | 
Telephone: Telegrams : sheng .. LONDON, 

Broadway 2309, 2040 & 2041. " Berriggins" Strat. London. ыа E.C. 1. 
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po ddl 


SIMPLE, RELIABLE, INEXPENSIVE 


raum: (K STARTERS 


FOR D.C. MOTORS UP TO 5 H.P. 


Write for Publication H25/4. 


—— . —ñ—ä̈ͤ6ꝗ— 


These Starters are arranged for remote 

control and can be used in conjunction 

with : — 

TUMBLER SWITCHES, PUSH BUT- 

TONS, FLOAT SWITCHES, PEDAL 

SWITCHES, AIR PRESSURE REGU- 
LATORS. 


THE ELECTRICAL APPARATUS 60, 0.5 


(Incorporating BRAY, MARKHAM & REISS, Ltd.) | » 

Head Office— CONS 
Vauxhall Works, South Lambeth Road, LONDON, S.W. 8. 
Telephone :— Brixton 2075 (6 lines). Telegrams —" Elaprates, У гэх, London. v; saaa on tae 
Works Vauxhall. Wandsworth. St. Albans. Walthamstow 


Seles Ofices—MANCHESTER - Palatine Buildings, Victoria Street. LEEDS—Standerd Buildings, 
Сиу Square. NEWCASTLE-ON-TYNE— Trinity Builo ines, New Bridge Sweet. CARDIFF— 
E ear rid don «ВЕЕР AST Сазык, Buildisss 3 High Street, reese eg = ~ 
„len ouse. treet. —/14. treet. N—3. t. e =f UTE 
CONTIN HAM Wanner Buildings Theatre Square. BERGEN—(Norwar)—Ladia Las. »H.P. STARTER. Open Type. 
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USE THE MOST RELIABLE 


OF ALL 


NICKEL CHROMIUM 


WIRES & RIBBONS, 


2 


À 


717741277771 


THE “ELALCO” BRAND. 


Made by 
THE ELECTRICAL ALLOY COMPANY, 


5, CHANCERY LANE, LONDON, W.C. 2. 


MILLS : Telephone : Holborn 2367. 
Morristown, N.J. Telegrams : Alnwilme, London. 


BITUMEN 


Bitumen, guaranteed 99% pure, of 
high adhesive & waterproof quality. 


FOR INSULATING 

CABLE MANUFACTURE 

. JOINT BOXES AND 

. HIGH-CLASS CONDUIT 
WORK 


| bara sd o 


 SHELL-MEX ИР 
Telegrams KINGSWAY, : Telephone 
LONDON.WC2 38881 


RL , , eee e eee eee eee 


EBONITE 
TONS 


{ of RHEET, ROD and TUBING in London Stock. in various Qualities 


„% % % % % f „„ , „eee 


0222222222 WEE dled LLM! 


and numerous Sizes. EBONITE-VULCANITE owing © irs 
special nature, can only be made successfully after many years of 
experience. 

We have been manufacturing this material for nearly 70 years. 


р Manufacturers of EVERYTHING that can be made in EBONITÉ. 
222 ышы aa 


AMERICAN HARD RUBBER CO. 


(BRITAIN), LIMITED, 
" Eboniseth, London.” 132, FORE STREET. 
Central 12254. , LONDON, Е.С. 2: 
— < 


~ 
= 
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,' British made 
“Electrical 


* struments | 


Sl — 


Make it 
a POINT 


to send 
Enquiries 
to the Firms 
mentioned 
hereon 


THE ELECTRICAL REVIEW. 


Crompton & Co. Ltd. — 
Edison Swan Electric Co. Ltd. T— 
Elliott Brothers (London) 48. benen 
Erskine Heap & Co. Ltd. MANCHESTER 
Everett, Edgcumbe & Co. Ltd. —_Lonpon 
Evershed & Vignoles Ltd. LONDON 
Ferranti Ltd. HOLLINWOOD, LANCS. 
General Electric Co. Ltd. LONDON 
Johnson & Phillips Ltd. LONDON 
Metropolitan-V ickers Electrical Co. Ltd. 


MANCHESTER 


Nalder Bros. & Thompson Ltd.  Lonpon 


Park Royal Engineering Works Ltd. Lonpon. 


Record Electrical Co. Ltd. ALTRINCHAM 
Siemens Brothers & Co. Ltd. woovwicu 


"Walsall Electrical Co. Ltd. — 
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Modern business and manufacturing 
requirements have demonstrated the 
absolute necessity of instant and un- 
resiricted communication between 
departments and responsible officers 
of the organisation. The intercom- 
munication telephone system fails to 
meet these requirements, inasmuch 
that it is only effective when the in- 
dividual required is in his own office 
or at his own desk to receive the call. 


The time wasted in locating’ officials 
whose duties require them moving 
about the plant is liable to become a 
considerable item of expense, whereas 
by a pre- -arranged signal sounded 
simultaneously in all departments the 
individual is located in a few seconds, 
and the message is delivered. A 
satisfactory system will pay its instal- 
lation cost in a few weeks, 


The ordinary Bell or Gong Signals 
are inefficient in the majority of cases, 
owing to the lack of tone volume and 
tone quality necessary to enable them 
to be instantly heard above the roar 
of machinery and the many noises 
usual to Industrial plants. 


Under these conditions BENJAMIN 
INDUSTRIAL SIGNALS meet 
the case better than any, their yolume 
of tone being equal to four or five 
Gongs, and the tone quality such that 
there is no possibility of their har- 
monising with the usual noises of 
industry. Distinctive tone therefore 
is one of the chief qualities of the 
Benjamin Signal, telling, as it does, its 
message in a voice far above theringipg 
of Bells and the din of heavy machinery 


BENJAMIN INDUSTRIAL 
SIGNALS require по upkeep 
expen:e, operate on an exceedingly 
low electric current consumption, 
and are instantly responsive to either 
button or switch. 


THE BENJAMIN ELECTRIC, LTD., 


Brantwood Works, 
TOTTE€NHAM, LONDON, 


INDUSTRIAL SIGNALS FOR А.С. or D.C. CURRENT 


A.C. orerates on either parallel or series D.C. on parallel only. 


HIGH VOLTAGE BUZZERS FOR OFFICE & GENERAL 
INDUSTRIAL USE. Operation on either D.C. or А.С. circuits 


as above. 


HIGH VOLTAGE PUSH-BUTTON SWITCH, Watertight, 
{ос use with Industrial Signals and Buzzers. Illustration 
shows button with cover removed. 


INDUSTRIAL LIGHTING 
FITTINGS & LANTERNS. 


ELECTRIC LIGHTING DEVICES. 


SHOP-WINDOW LIGHTING 
REFLECTORS. 
AUTOMOBILE ACCESSORIES 
INDUSTRIAT| SIGNALS, 


ELECTRICAL PRODUCTS 


JC FoR FACTORY cius 
FIRE ALARMS ETC 
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HUGH J. SCOTT & CO. (BELFAST), 


Ravenhill Avenue, BELFAST. 


A new range of 
Lighting Boxes 


D.C. Machines (1 to 80 H.P.), for Shipyards, 
Oharging Plants and Low Voltage F actories, | 


Motors for Electric Vohloles. 


| Warehouses, &c. 
Well Designed. 
Machines are [Libera Rated. 


Competitive. Henley Industrial Lighting Boxes 


are provided with a watertight cover 


Joint and cable glands. 
kood Dellveries. Send us your Enquiries. joint and cable glands 


All metal parts of box are in electri- 
cal contact with one another. When 
packed with Henley Adhesive Tape 
the cable glands withstand a hy- 


| . draulic pressure of 70 Ibs. per sq. in. 
Motors & Dynamos. ir 
Motors & Dynamos. 


Ask for List / U. L. I. 


| | HENLEY 


Motors! ШЖ Motors | — INDUSTRIAL 


pal = — | | 
In Sues | ш | ' Single-Phase LIGHTING 
„ — н BOXES. 
Voltages, T = — S | 1 Three-Phase 


ee. ] 


Large London Stocks for Immediate Delivery. 


Transformers & Alternators. 


Ellise Ward.“ 8 


and. London. 


Portugal Street, Kingsway, W. C. 2. 


| W. T. Henley's Telegraph Works Co., Ма.В!оте14-5;-1.опдоп, E. C. 2. 


C 
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219, Tottenham Court Road, W.1. 
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N. G. MABBS & SON, 
Marble St., Spring Gardens. 


LEEDS : 
Mr. A. б. LOXLEY, 1 
9, Vicarage Chambers, Park $q. 
NEWCASTLE-ON-TYNE : 


BOBERT BOWRAN & C8., Lid, 
St. Nicholas Buildings. 
GLASGOW : 
A. & J. M'CULLOCH, 
140, West George Street. 
(IRELAND: 


F. A. PORTER & C8., 
13, Queen's Square, Belfast. 


BIRMINGHAM : 


LIVERPOOL ELECTRIC CABLE CO, LTD., . yu nun 


Head Office & Werks: LINACRE LANE, BOOTLE, LIVERPOOL. 153a, Corporation Strast. 
Telephone No. 542 Bootle. Telegrams : “ Concentric, Liverpool." 


CONTINUOUS CURRENT 


MOTORS & DYNAMOS. 


VOLTAGES 25 TO 480. 


RELIABILITY & EFFICIENCY 
AT 


COMPETITIVE PRICES. 


STANDARD 3-H.P. TYPE "C" MACHINE. 


GATISFACTORY SERVICE SECURED 
BY 


GTRENGTH AND SIMPLICITY. STANDARD TYPE "C" ARMATURE. 
Note Heavy Commutator and Massive Construction. 


DELIVERIES OF MACHINES UP TO 5 H.P. 


FROM STOCK. PARTICULARS AND LISTS FROM— 


LANGHAM ENGINEERING CO. 
Your Enquiries will be appreciated. SLOUGH, BUCKS. 


NN 


ў 
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These fittings are fixed to MARBLE 


with ordinary wood screws by means of 


UMM eee, 
mann? 
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Fixture to tiles by the 
old method, 


By the Rawlplug method, wood blocks, lead fillings, and bolts 
and nuts are entirely dispensed with for fixing. 


Rawlplugs are small cylindrical patent fibre plugs of British manufacture- 
They are inserted in a hole (smaller tban the head of the screw), and when 
the screw is turned into a Rawlplug it automatioally expands, a firm grip 
being obtained against the sides of the hole; at the same time the screw is 
held firmly in position by a perfect thread being formed in the fibre. 


To fix, simply make а very small hole with the Rawlplug Tool or Brace 
апа Drill, push the Rawlplug into position, and turn home the screw, 
which will be absolutely firnly fixed. This can be done in one- 

sixth of the time and cost required by the old 


TO ELECTRICIANS, FIXTURES OF ALL KINDS CAN BE ATTACHED 


i 

a 

- Decorators, Engineers, by ordinary screws and Rawlplugs to walls, ceilings, etc., 
l Builders,Plumbers, etc. of Plaster, Brick, Concrete, Marble, Stone, Slate, Tiles, 
' „etc., without damage to any surrounding material. 

i Rawlplugs are made in | 

ar et eet 

a t assu i 

Н plete of outfit, all ! The RAWLPLUG CO., Ltd., 30-34, Lenthall Place, 
i and Tool ^ 2 | Gloucester Rd., South Kensington, London, S.W.7. 
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Electric Motor. 


Send us your enquiries. 


Our 28 years’ experience in 
the manufacture of high-class 

Motors and Dynamos, 4 to . 
50 H. P., is at your service. E 


Delivery of standard sizes 
and speeds from stock. 


Telegrams: CUTTING, STAMFORD, 
Telephene: Na. 12, 


CUTTING BROS. LTD. 


PARK WORKS, 


Fixture to Marble 
Rawlplug Method. 


Invisible when in position. 
Will hold half ton in brick 
No skilled handling re- 
quired. No damage to walls. 


by the 


SAMPLE OUTFIT. 


(4: Illustrated.) 


100 Rawlplugs and supply of screws, 
Special Rawlplug Tool, 2 Bits, 


Postage Gd, extra. 


STAMFORD. | VIEW IN TESTING AND FINISHING 3МОР 


5/6 
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THE ELECTRICAL SUPPLIES CO. 


*THE LIGHTHOUSE," 


233, Tottenham Court Road, London, W. I. 


SEND YOUR 


CLIENTS І SHOWROOMS 
MESSENGERS TRADE COUNTER. 


OPEN 8.30 a.m. until G p.m. 


FOR FITTINGS, LAMPS, ACCESSORIES, HEATING APPLIANCES, FANS, &c. 
Actual Manutacturers of High-Class Silk Shades. 


MANCHESTER :— 
` 10, GREENWOOD STR 


MIDDLESBROUGH .— 
CORPORATION E TREE T. 


HIGH SCHOOL CHAMBERS, 
ALBERT ROAD. 


“ТОСО” 


INSULATING MATERIALS 


Avoid Unemployment by Supporting BRITISH INDUSTRIES. 


INSULATING CLOTH, VARNISHED PAPER, 
INSULATING TAPES, MICARTA SHEETS, 
INSULATING SILKS, ADHESIVE TAPE, 

of the highest grade and guaranteed efficiency, are now manu- 
factured by— 


THE 10CO RUBBER & WATERPROOFING CO., Ltd. 
NETHERTON WORKS, ANNIESLAND, GLASGOW. 


Telegrame 2 T | 
Шет. OCOPROOF," GLASGOW. Telephone : 2328/9 WESTERN. 


ENQUIRIES SOLICITED. 
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B. T. H. V. Delia Starting Switch, with cover. remove’. 


Strong, inexpensive starting gear 
for Squirrel Cage Induction Motors 


Y-Delta Starting Switch 


air break. 


All live parts, clamped bars, and shaft insulated by means of 
tough, non-hygroscopic material. Robust construction. Dust- 
proof. Inexpensive. Cover easily removed for inspection. 


Fitted with low volt release and two or three overload trip 

coils, No fuses required. Can be operated with perfect 

safety by unskilled labour. 
Capacities up to 15 H. P. 200/220 volts ; up to 25 H. P. 400/550 volts. 


Deliveries from Stock. 
Write for Illustrated List RE 246 on Y-Delta Starting Switches. 


The British Thomson-Houston Co., Ltd., 


Electrical Engineers and Manufacturers, 
Head Office and Works: Rugby, England. 


Foreign Representatives: | 
INDIA; The British Thomeon-Houston Co.. Ltd., Caleutta, Bombay and 
е; 


| ARGENTINA.—General Electric S. A. Buenos Ayres. wnpore; Turner, Hoare & Ca. Bombay 
AUSTRALIA А ing 8 с. Electric Co. T Atkins JAPAN,—The British Thomson-Houston Co.. Ltd., Yokohama. 
and Co., Ltd.. Perth and : | MEXICO.—The Mexican General Electric Co., Mexico. 
BRAZIL.—General Electri S.A. Rio de Janeiro and Sao Paulo. NEW ZEALAND е National Electric W. Engineering Се. Led. 
DUTCH EAST INDIES—The British Thomsoa-Houstoa Co. Ltd.. SOUTH AFRICA.—The South African General Electric Ca. 
Soerabaya, Java. Job: f ; Johnson & Fletcher, Bulawayo 
Salisbury : Wilen & Herd, Johannesburg. 


EGYPT.—The British Thomeon-Hosstoa Co., лд. Caire. 
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The Switchboard illustrated can be seen at our London Showrooms. 
We invite you to call and have its many interesting features 
explained by а personal demonstration. 


BERRY'S " 


LONDON : BIRMINGHAM : 


85.86, Newman St., Suffolk Works, 
Oxford Street, W Oozells Street. 


GLASGOW : 54, Hope Street. 
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The 
WESTON 
A.C. WATTMETER. 


An Instrument of Unique Operative CHaracteristics. 


The design and construction of an A.C, Wattmeter 
which will indicate accurately and continuously true 
uverage power under the widely differing conditions 
of frequency, power factor and load occurring in 
practice is a most complex problem, the complete 
solution of which is a task of no mean order. 

It has, however, been carried into practical effect 
in the WESTON A.C. Wattneter, which possesses, 
among others, the following important advantages. 

The scale, which is flat and easily read, is uniform 
throughout the entire range, and, owing to the per- 
fect damping, readings can. be made with the same 
precision on Violently fluctuating loads as on steady 
loads. 

The indications of these instruments are equally 
accurate on D.C. eireuits and on A.C. circuits of 
any commercial frequency. power factor or wave 
form. They may, therefore, be checked and cali- 
brated with direct current against our Model 1 In- 
struments, and used on A.C. circuits without the 
introduction of error. 

They have a large overload capacity which will 
allow the measurement of full power at power factors 
below 0.50, and the movable system is entirely free 
of mechanical resonance at frequencies ranging from 
15 to 900 eveles. 
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WESTON ELECTRICAL INSTRUMENT CO UP 


“TRONSAFE” 
SWITCHBOARDS (riens 


COMPACT— —TOTALLY ENCLOSED —DUSTPROOF 
FOOLPROOF —FIREPROOF. 


No gangways necessary either at Back or Front of Board—Great Space Savers, 


In every way the most satisfactory type of Switch. 
board for Factories, Mills, Workshops, &c. 
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Accuracy is unimpaired by any cbanges in tem- 
perature, frequency, power factor or wave form 
within the range of commercial practice. Actual 
tests over a range of from 15 to 900 cycles showed а 
total error of only about 1 per cent. even at power 
factors as low as 0.50, and a rather smaller error 


was produced by a change in room temperature of 
50 deg. F. mE 
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INTERIOR OF WESTON SINGLE-PHASE М ATTMETER. 


The power consumption ‘is negligible. The shunt 
circuit at 110 volts requires less than 3 watts, rum 
the series circuit consumes only 0.75 watts at ful 


load 
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For full particulars write for Catalogues. 


993 —-— 


€ 


"The Trade Barometer PS T Е Ves * 801 


d AR за 


vol. LX N ХУП 1. 


ELECTRICAL REVIEW. 


CONTENTS: June 24, 1921. [No. 2,274. 


Page 


Vol, LXXXVIII] 


The London Electricity Inquiry - ke се ш .. 802 
Effective Oo-operation eee өөө "T TP ... 803 
The Question of Workers Representation Wis uL Obs .. 803 
Electric Vehicle Progress at Birmingham (и)  ... .. 804 


Trade Unions and Profit-Bharing Agreements ... oat oo. 806 


Joint Electricity Authorities (continued) г eus * 806 


"The Electrical Cable Industry  ... T ies des oo 810 


Legal eee eee өөө eee өзө оов eee eee 81 1 
Oorrespondence— 
Living Expenses Abroad ХР s аке * 813 
The Oost of Living in Spain... aoe 813 


Converting 50-cyole, 1,500-volt, Alternating to Direct 
Ourrent .. .. .. 2 аа 813 
Electric Light Wiring Systems ... РЕА $us „„ 813 
The Grading of Mains Engineers ... sis ET oe 818 
The Lubrication of Ball Bearings ... А 828 * 814 
Situations Vacant ... ese РА ecc eee *. 814 
Business Notes өөө ecc өөө 814 
Notes... eee See eee eee [114 eee өөө өөө 82 1 
City Notes өөө оте өөө өөө eee өөө өөө eee 823 
Stocks and Shares eot eee eee #09 өө eee өөө 826 
"The Relationship between Efficiency and Working Costs of 
Small Motors end Generators by E. G. inedit MO 
(concluded) at 90 ds A 827 
Reviews eee eee 60е ee 06 eee eee eee 830 
‘Recent Developments in Turbine Practice x Sdi ... 831 
A Marconi Wireless Telephone Set for Aircraft (///u».) e. 832 
The British Science Guild... ads sae * 833 
New Electrical Devices, Fittings and Plant (Шы sas „ 834 
The Faraday Society ecc eos -— 835 
New Patents Applied for, 1931 ... 0 eec eec % 836 


Abstracts of Published Specifications  ... $us ee „% 836 
"Oontraectors' Column - - Advertisement pege xxviii 


" ELECTRICAL REVIEW" SUBSCRIPTION RATES. 


UNITED KINGDOM .. .. .. 571 14 8 per annem. 
GANADA ee ee ee ee ee өө 7 72 e ae. 
00LONIAL and FOREION .. .. 2 18 de. 


Pestage Free. 


THE ELECTRICAL REVIEW. 


Published every FRIDAY, Price ба. 
The Oldest Weekly Electrical Paper. Established 1878. 
TO BE OBTAINED BY ORDER FROM ANY NEWSAGENT IN TOWN OR COUNTRY. 
OFFIOE, 4, LUDGATE HILL, LONDON, E.O. 4. 


Telegraphic Address: Аекккдү, CENT., Lonpon.” Code. А B C. 
Telephone Nos.: City 997 Central 4425 (Editorial only). 


The Electrical Review ” is the recognised medium of the Electrical Trades, and has 
by far the Largest Circulation of any Electrical Industrial Paper in Great Britain. 


FOREIGN AGENTS: 
ADELAIDE: Messrs. Atkinson & Co., MILAN: Fratelli Treves, 


JUNE 24, 1921. 


Gresham Street. 

AuckLAND N. Z.: Gordon & Gotch, 
Albert Street; Peter G. Tait, P.O. 
Box 392. 


BRISBANE Gordon & Gotch, Queen St. 

CHRISTCHURCH, N.Z.: Gordon and 
Gotch, Manchester Street. 

Doxz Dix. N. Z.: Gordon & Gotch. 
Princes Street. 

JOHANNESBURG, CaPETOWN, BLOEM. 
FONTEIN, DURBAN, PORT ELIZ 4 


‚ New York: D. Van Nostrand, 25. Park 


— o 


BETH, &c. Central News Agency, 
. 'ORONTO, ONT : Wm. Dawson & Sons 


Launceston Gordon & t3otch, 
Cimitiere Street. 
MrELBOURNE: Peter tà Tait, 90 Wil 


liam Btreet: Gordon & Gotch. Queen | 


Street 


Place. 

Paris: Boyveau & Chevillet, 22, Rue 
de la Banque. 

Perro, W.A.: Gordon 4 Gotch, 
William Street. 

Rome: Loescher & Co., Corso 
Umberto 1- 307. 

Sypvey: Peter G Tait, 273, George 
Street; Gordon & Gotch, Pitt Street, 

окус; Maruzen Co., Ltd., 11-16 
Nihonbashi Tori-Bancbome. 


Ltd., Manning Chambers Gordor. 
and Gotch, 132, Bay Street 

WELLINGTON, N. Z. Gordon 4 Goter 
Cuba Street 


Zb*ques and Posta. Orders on Chief Office London; to he made pa 


KT ErkCYRICAL REVIEW, LIMITED, Are erogsed 


ders, Newgate Stree, Brandl"! 


Ig $^ 
London City «ud АА 


ELECTRICAL REVIEW. 


No. 2.274 


THE TRADE BAROMETER. 


Тноџсн the signs on the horizon of improvement of the 
world trade situation may appear little larger than a 
man's hand, it is a matter for gratification that they 
exist at all. It is believed by some that the worst stage 
has been passed through, and that with the gradual 
restoration of confidence between all peoples and the im- 
provement of relations between all the different classes 
engaged in industry we shall make progress toward 
better things. 

We write at a moment when little is known as to the 
effect of the ballot of the miners against resuming work 
on the offered terms, and while the ballot of the engineer- 
ing workers regarding the employers’ modified proposals 
18 being taken, but we have little fear of the ultimate re- 
sult in these matters if it is recognised that the future 
existence of these industries is at stake and that 
decreased costs and greater production are vital if the 
sacrifice of British export trade is to be prevented. In 
various districts the pits are being opened for the men 
to return to work at revised terms if so inclined, and 
we believe that the strike will gradually fail—or per- 
haps suddenly, judging from the tone of the speech 
delivered by Mr. Hodges on Tuesday. It is stated 
that in certain parts of the United Kingdom there 
is а inore satisfactory booking of engineering trade 
orders in contemplation of a renewal of fuel supplies as 
the miners drift back to work. In this department of 
industry as well as in the iron and steel trade it is anti- 
cipated that orders will come in far more rapidly as pur- 
chasers can feel that lower prices are at hand ; one Press 
report from Sheffield says that high-speed steel makers 
are anticipating something like a revival of trade in the 
autumn. 

Turning to the electrical branches of trade, several en- 
couraging reports have been issued lately. ln that 
published by Callenders’ Cable Co. reference is made to 
the happy relations that have been brought into being 
between the company and its employés. The reason for 
this optimism is that a satisfactory arrangement has 
been completed on a sliding-scale basis with the work- 
people at Erith and Leigh, which it is confidently antici- 
pated will prevent labour disputes in future. The cost 
of production has made it more difficult for the company 
to compete in several foreign and overseas markets, but 
it is hoped that the reduced prices of raw materials now 
obtaining and the recent arrangement with regard to 
labour will enable the company to restore its foreign 
trade connections to that leading position which, as our 
readers are well aware, it oceupied for so long a 
period. That those responsible for the control of the 
concern are not content with the mere expression of pious 
hopes that improvement will turn up, but are willing to 
make worthy efforts to secure the fulfilment of such 
hopes, 18 shown by the fact that Sir Т. О. Callender, the 
managing director, has during recent months paid a 
visit to India, where he has been strengthening the posi- 
tion of his company’s interests. In our opinion, those 
of our manufacturers who are alert and observant in the 
overseas markets and are willing personally or by 
worthy deputy to visit prospective trade centres, in spite 
of the state of affairs at home, are not only doing a good 
thing for themselves and their shareholders, but are 
rendering most valuable service to the nation by pre- 
paring employment for thousands of workpeople for 
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years to cone. The Callender agents are active in 
Australia and South Africa, and are securing large 
orders, while the South American market, with all ita 
great opportunities, has amply justified, by the orders 
secured, the recent opening of a branch there. Unsettle- 
ment generally and exchange disparities have hampered 
activity in the Near East, but even here Sir Tom 
Callender looks forward to a resumption of the Con- 
tinental business at no distant date. It is not possible 
to compete with the German on the Continent now, but 
in his opinion this state of things is not going to con- 
tinue. It is distinctly encouraging to note his reference 
to the general increase of business, enabling him and his 
co-directors to approach the remainder of the year with 
contidence. 

The chairman of the Electric Construction Co., Ltd., 
in aspeech which we reported lust week, remarked that 
in the electrical industry the number of inquiries for 
plant and apparatus indicated that there was a large 
amount of work waiting to be done, but buyers were 
holding their hand in the expectation of a fall in prices. 
He also said that before the country could recapture its 
export business or meet foreign competition, lower costs 
of production were essential. He further alluded to the 
crushingly heavy burden of taxation which has to be 
borne by our manufacturers, far more onerous than the 
burden carried bv the foreign manufacturers with who: 1 
we are in competition. It seems ridiculous that those 
who are reported to have won the war against Militarisin 
should also have to labour under so severe a handicap 
from taxation, directlv or indirectly, caused by the war. 

We may quote one other leading manufacturer's 
opinion regarding the situation, namelv, that of. Mr. 
Н. C. Levis, who at the meeting of the British Thomson- 
Houston Co., Ltd., after referring to the large volume of 
orders with which the company started out upon tlie vear 
1921, said that the depression with which 1920 ended 
had continued into 1921, but he could not help feeling 
that there would be a revival of trade soon after the 
present strikes were settled. His reason for so thinking 
was that the number of important inquiries that they 
were receiving was large. Inquiries indicated contem- 
plated purchases, and there was a great shortage of elec- 
trical machinery which must be made up when prospec- 
tive purchasers were in a better position to finance their 
requirements. 

Next week a meeting of the International Chamber of 
Commerce is being held in London, to which America is 
sending 50 delegates, and the chief business is the eon- 
sideration of the means for the restoration of the world's 
trade. No doubt a great deal of discussion, of some 
value, will take place, but the first thing that is essential 
if United Kingdom industries and trade are to get into 
satisfactory operation again, is the termination of the 
miners’ and the engineering disputes in such a way as 
to bring a measure of contentment and а determination 
to gain a vietory over adversity. 


a 


Very early in the course of the in- 


The London quiry opened last week, it was made 
Electricity clear that the proposal to erect super- 
Inquiry. stations for the supply of electricity to 


the London area had receded into the 
distant future, as foreshadowed in our columns. The 
excessive capital charges have brought about this result. 
Further, the idea of closing certain existing stations has 
also been abandoned, for the present, and we are left 
with nothing but a scheme tor linking-up existing 
generating stations, and adding to the plant in a vood 
шапу of them, toa total of a quarter of a million kilo- 
watts in all. This stage of development Is estimated to 
last for the nest five vears, when, after deducting obso- 
lete plant removed from the stutions, there would be a 
total of 557.000 KW to meet a demand of 480,000 kW, 
with some 75.000 KW in reserve in the smaller and less 


efficient stations. The whole of the generating plant 


would be operated under the control of the Joint Elec- 
tricity Authority at a cost of £50,000 a year. The 


linking-up mains would cost a million sterling, and the 


total outlay by the Authority would be .£1,050,000 
during the first five years (this obviously does not in- 
clude the cost of new generating plant). The Authority 
would take over the whole of the generation of energy, 
and receive the revenue therefrom. 

It will be clear from the foregoing that what we have 
said with regard to the Electricity (Supply) Bill now 
before Parliament is correct—namely, that the passage 
of that Bill is absolutely essential to the operations of 
the proposed Joint Electricity Authority, and that if 
the Bill be lost, the work of the Inquiry will be com- 
pletely stultified. Without the financial clauses the 
Authority is helpless. The matter is of extreme urgency, 
for until a definite policy of development is formulated 
progress will be gravely hindered. 

The London County Council recently pressed the 
Government to say definitely whether it proposed to 
proceed with the Bill or not. The Special Com- 
mittee on London Electricity Supply reported that 
the Conunittee had already incurred considerable 
expense in preparing schemes, and thouglit that 
unless it is made clear at an early date that 
there is a reasonable prospect of the additional 
powers being obtained that are needed for the estab- 
lishment of a Joint Electricity Authority on an effective 
footing, we feel that the Council will require to consider 
very carefully to what extent it will be justified in 
taking further action and incurring heavy expenditure 
in connection with the prosecution of its scheme.“ This 
point is of interest not only to the London County 
Council, but to all other interests in London concerned 
in the Inquiry ; further, it is of interest to the proposed 
Inquiries in other parts of the kingdom. The Govern- 
ment ought certainly to say definitely whether it intends 
to proceed with the Bill or not. Its silence on this 
point, and the constant postponement, might mean any- 
thing, and certainly have created an atmosphere о! 
great uncertainty. It is obviously unfair of the 
Government to allow councils, companies, and others 
to incur heavy expense at the Inquiries if they are to 
be afterwards rendered inoperative by the withdrawal 
of the Bill. 

One statement made by Mr. J. Н. Rider very em- 
phatically in the course of his evidence was very sig- 
nificant as bearing upon the question of the electrifica- 
tion of railways and the desire of the great railway 
companies to install their own generating plant—namely, 
that the Joint Electricity Authority can never hope to 
supply electricity to the railways so cheaply as they 
can generate it themselves. The reason is that which 
we have mentioned previously in connection with the 
comparative possibilities of private and public under- 
takings—that the latter must provide a sinking fund 
to repay the borrowed capital invested in the plant. 
Hence, the railway companies offer not only to generate 
for themselves, but even to supply energy to the Autho- 
ritv! As the purpose of the Electricity Act of 1919 is 
to provide a “cheap and abundant ’”’ supply of elec- 
tricity, this is a consideration which cannot be lightly 
set aside; if the railways can supply it more cheaply 
than the Authority, the latter will have no right to 
refuse the offer, But the matter goes further than that. 
As indicated above, it raises the whole question of 
private versus public generation of electricity; if а 
cheaper supply can be given by private enterprise, 
there is no excuse for imposing upon the consumer 
permanently increased charges merely for the sake of 
pandering to the municipal ownership idea. As in 
North Wales and the West Riding, here again in 
London the evidence appears to support the view that 
we have put forward—that the true function of the 
Joint Authorities should be to supervise the supply of 
electricity and advise the Electricity Commissioners, 
leaving the main supply to the hands of private enter- 
prise. which is best qualified to deal with it, and the 
distribution to the existing undertakers. 
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Кок the past quarter of a century we 
Effective have from time to time urged British 
Co-operation. electrical manufacturers to combine 
their forces—not necessarily their busi- 
nesses—in order to secure many advantages to which 
they are entitled, but which they could not hope to 
obtain single-handed. By joint action they could 
achieve the reform of specifications for contracts which 
in earlier days sought to impose the idiosyneracies of 
consulting engineers upon manufacturers down to the 
last item in the construction of machines—a practice 
which inevitably tended to increase the cost to the pur- 
chaser without ensuring the slightest gain in efficiency 
or reliability, and was the very negation of standardisa- 
tion; they could abolish unfair conditions of contract 
such as those which compelled British manufacturers 
to work under conditions from which their foreign com- 
petitors were free; they could avoid the reckless price- 
cutting which resulted from unrestricted internal com- 
petition, and which led to eorresponding cuts in quality 
in order to attain the absurdly low cost of production 
implied by the lowest tender"'; they could secure 
sufficient profits to permit of a fair amount of research, 
and so on. АП these points have been put forward in 
our pages, for more years than we care to look back 
upon, but with little success, for individualism is one 
of the most deeply rooted characteristics of our race, 
and only in comparatively recent years has it been 
realised that co-operation is а fundamental necessity 
of modern manufacturing conditions. Even now there 
is а vast amount of scope for the development of the 
principle of mutual assistance and support. but un- 
doubtedly great progress has been made, and the estab- 
lishment of such great societies as the Federation of 
British Industries, the British Electrical and Allied 
Manufacturers’ Association, the Electrical Contractors’ 
Association, and similar bodies has been amply justified 
by the beneficial results which they have obtained. 

The objection which is usually advanced against such 
combinations is that they put up prices unfairly and 
enable their members to reap exorbitant profits, and 
there are certain sections of the lay Press which invari— 
ably describe them as "' trusts," and appear to imagine 
that thereby they stigmatise these organisations as 
inimical to the public welfare and worthy to be damned. 
Even ''trusts," however, are not necessarily harmful, 
and as a matter of fact, the use of this term is usually 
wholly unjustified—at any rate, in the case of trade 
associations such as we have in mind. A “trust,” if 
order to become a profiteering body, must first secure 
a monopoly of the branch of industry concerned, and 
for this purpose it must not only embrace within its 
meinbership all the British manufacturing firms, but 
also must be protected from foreign competition—con- 
ditions which in this country are impossible of attain- 
ment. If, then, a trade association neither desires nor 
is able to eliminate competition and set up an unhealthy 
standard of profits, this objection falls to the ground, 
and no other valid criticism remains to be considered. 

Our point is admirably illustrated by the report of 
a sub-committee on the electrical cable industry, of 
which an abstract appears elsewhere in this issue. It 
relates almost wholly to the operations of the Cable 
Makers’ Association, which was formed as long ago as 
1899, and for a long time remained the only organisa- 
tion of the kind which had been successfully established 
in the electrical industry. A perusal of the report will 
show that all the objects outlined above have been at- 
tained bv this excellent association, which has achieved 
a high reputation not only for the cables manufactured 
bv the constituent firms, but also for the sagacity and 
integritv with which its affairs have been conducted. 
That ample competition exists to prevent profiteering 
is made clear bv the evidence. but the most significant, 
conclusions of the sub-committee are those which state 
that there is a " marked absence of hostility towards 
the association. and that its operations have so raised 
the standard of quality of ''association " cables that 
purchasers are willing to pay a higher price for them 


than for other brands; the cable-making industry is 
prosperous, and British cables have & world-wide repu- 
tation for reliability and durability. No higher testi- 
топу to the virtues of combination under wise adminis- 
tration could possibly be desired, and we congratulate 
the Association on its distinguished record of public 
service and private advantage which has been further 
endorsed by the election of its most capable and univers- 
ally esteemed director, Mr. Ll. B. Atkinson, to the office 
of President of the Institution of Electrical Engineers. 


The Tue question of the representation 
Question of of labour on Joint Electricity Autho- 
Workers' rities саше up at the Greater London 

Representation. hearing last week. The London County 

Council administrative scheme includes 
in the constitution of the Authority provision for two 
representatives of workers in the industry. It is further 
specified that these representatives shall be chosen by 
certain trade unions to be nominated. It seems, how- 
ever, an open question whether labour сап be legiti- 
imately included, since the actual Act of 1919 certainly 
does not specify labour amongst those who should be 
included in the Authority. The only reference in the 
Act under which it could come is other interests.“ 

It will be remembered that labour was specitically 
included in the constitution of District Boards in the 
original Bill (which was afterwards discarded), but to 
include representation of labour in an entirely volun- 
tary body, such as the Joint Electricity Authorities are 
supposed to be, is another question altogether. Further, 
the question of including representatives of trade unions 
on the London Joint Authority has also a special aspect 
in view of the circumstances in London. It will be 
remembered that the position of the trade unions in 
London is that they have given instructions to their 
inembers to refuse to connect up installations which 
have been erected by non-union labour. They have also 
taken action, similar in effect, with regard to 
kinema shows where union rules are not observed. 
The unions interested in the electricity supply 
industry thus claim the right to use the in- 
dustry as a lever to enforce their claims in quarters 
which have nothing whatever to do with the electrt- 
city supply industry itself. We are not discussing 
at the moment the legitimacy or otherwise of such claim, 
but simply stating the fact as having a bearing upon 
the inclusion of representatives of these unions on a 
Joint Electricity Authority. The Joint Electricity 
Authority when formed will become the Authority which 
will regulate the development of supply throughout 
Greater London, and thus be in a position of extensive 
power and responsibility, its first duty being to main- 
tain uninterrupted supply. Conceivably cases would 
crop up where the trade unions decided to take drastic 
action in one direction or another, and it would surely 
be an anomaly if on the one hand the Joint Electricity 
Authority were striving to maintain supply, and on the 
other hand the workers were receiving instructions from 
one of the trade union members of the Joint Autharity 
to take steps towards stopping the supply. 

Whether the appeal case at Hackney will do anything 
towards settling this awkward situation is still to be 
seen, but so long as the trade unions claim the right 
to use the electricity supply industry to settle outside 
quarrels it would surelv be indiscreet to give their 
representatives a seat on the Joint Authority controlling 
the supply of London. The principle to which these 
trade unions have thus committed themselves is a very 
big one, and may conceivably become, sooner or later, 
of verv serious importance. We quite sympathise with 
the London County Council in its general wish t^ 
secure the interests of the workers in the way mentioned, 
and we should raise no criticism if it were representa- 
tion of the workers simply as such, but it is not. It 
is a question of taking into the Authority representa- 
tives of unions which. as we have pointed out. have 
interest in militant action far bevond the scope of the 
Joint Electricity Authority. | 
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ELECTRIC VEHICLE PROGRESS AT BIRMINGHAM. 


A New Battery-charging Station. 


Тнв City Corporation of Birmingham, it is believed, has out by the Stuart Electric Co., and the power panels and 
one of the finest fleets of electric vehicles in the country, motors were furnished by Messrs. Electromotors, Ltd. 


and in the collection and removal of house refuse great The plant as а whole is sound and comprehenaive, 
economies bave been effected by the utilisation of electric and the scheme reflects credit on Mr. James Jack- 
vehicles in place of horse-drawn wagons. son, superintendent of the Salvage Department, 


The use of a large fleet of such vehicles naturally who introduced the idea, and his departmental engi- 

| neers, Messrs. Codlin and Sainsbury, 
not forgetting Mr. Pemberton, under 
whoee direction the scheme was carried 
out. It is interesting to note that 
the Salvage Committee is so satisfied 
with the whole lay-out of the job that it 
proposes to duplicate the plant at 
another of ita destructor works at an 
early date. . 

The Salvage Department now has in 
commission a fleet of 31 Edison 2)-ton 
vehicles, and one Orwell 3)-tonner, 
and a report was recently issued dealing 
with the service of the electric vehic'es 
for the second віх months of lust year, 
when 26 Edisons and the one Orwell 
lorry were operated. Attention is called 
to the saving which has been effected 
in the Montague Street area by sub- 
stituting electric vehicles for horse- 
drawn wagons in the outlying portions 
of the area, and by confining the hore 
traction to the area nearest to the 
depot, namely, within a radius of about 
1} miles. 

Statistical information has been pre- 
pared relating to the combined system 
of working electric vehicles and horse- 
drawn wagons in the Montague 
Street area, which is summarised a 


Fie. 1.—BBLLISS-ÜOROMPTON 75-KW GENERATING SET. 


follows :— 
involves the provision of extensive batcery-charging ak. Electric Hone 
facilities, and the following particulars and illustrations ^ Number of rounds lone tranport unit for 
of a plant to provide energy for that purpose, which has each) e REO LOC NL QE 10 
been installed by Mr. S. Thomas Pemberton, M.I.E.E., for Average aes between each visit (work- m 2 
ier | i ing „%%% W 

the Birmingham Corporation Salvage Department, will be ive чанак bor ol Колай per week: 
of interest. : By one vehicle and four men же m 2,116 — 

Prior to the erection of the plant, the steam generated by By one horse wagon and two men. E. 846 
the burning of refuse at the Corporation Destructor Works By а two-horse wagon and four men to M 
at Lifford, King's Norton, was discharged to atmoephere ; compare with electric-vehiole labour ... — up 
itis now, however, utilised to generate electricity which is From this table it is clear that each electric vehicle 


used to charge the vehicle batteries and also to drive working in the outer portion of the Montague Street area, 
motors in connection with the water-softening, tin-bandling, ^ and travelling double the mileage of the horse wagons per 
and clinker-screening plant. The saving to the department dap, visits ав many houses as approximately 24 horse wagons 
is enormous, as it will be realised that the electrical energy visit in their restricted area near the depot. The cist per 
is produced as what might be termed a by-product from the house visit is as follows: — 


heet, derived from burnt refuse. оү 
An interior view of the power house is shown in fig. 1, Horse wagons—continuous system inner area . . 3 224. 
which, it will be seen, contains a Belliss & Morcom vertical Electric vehicles „ ө outer „ .. 294d 
steam engine direct coupled to a Crompton generator. The Saving in favour of ths electric vehicle per hcuse ко 
exhaust eteam is discharged into a surface condenser supplied per week ̃rwrn . 
by Messrs. J. Evans & Sop, Ltd., the water for which is This represents a saving of E125 per annum (ог ese 
obtained from the canal near by. The output of the electric vehicle, but the figure is really greater than this, 
generating plant is 75 kW. because if horses had to travel to the areas now served by 


The interior of one of the garages is illustrated in fig. 2; electric vehicles they would not visit nearly as many houses 
the equipment in these buildings consists of watt-hour as they do in the inner area. It is estimated that the quis 
meters and specially constructed cast-iron connection boxes effected by transferring two horses from long-distance ds 
for the purpose of attaching the flexible charging cable to into the inner areas, or short-distance work, effects a f E 
each vehicle, this method being preferable to the use of saving of at least £125 per aunuin, so that each e 
plugs and sockete, owing, it is claimed, to its being vehicle, directly and indirectly, resulte in a reduction o 
possible to secure a more solid and positive contact there- working coste by no less a sum than £250 per year. " 
with. The view is expressed that there are distinct ое 

The third figure shows the vehicle-charging switchboard operation for both the horse-drawn and the electric Mont S 
of the well-known Igranic type, which has already been aud that a reduction in costs can best ba obtain hick 
described in our pages. It is suitable for charging 10 utilising both methods of transport. For the electric vehi 
vehicles at once, and two blanks have been left for future to compete with horse haulage in the inner area, | à 
extensions. With regard to the remainder of the installa- comprises mainly a poor class of property, from то dal ^ 
tion, all the underground cable was supplied by Callender's nearly 40 per cent. more refuse (in weight), it is pers body 
Cable and Construction Co., Ltd., the wiring was carried would be necessary to have a 34-ton vehicle with a 


— — — — 
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more than three fall loads per normal working day, 
because the extra loads would involve additional 
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capacity of 9cb. yards. Doubte are expressed about whether 


it will ever be practicable for electric vehicles to collect has been pointed ont to the ойу electrical engineer that as 


most of the electrical energy used for charging the electric 
vehicles is taken from the generating stations at night time, 
during the “ off-peak load period, a reduction in the price 


Его. 2.—ELEC(RIO VEHICLE CHARGING GABAGE AT BIRMINGHAM. 


travelling time and, therefore, reduce the loading time 
now available. 
A comparison is made of the working costs of the vehicles 
operated, These are summarised as follows :— 
Рег day worked. Per ton carried. 


26 2}-ton " Edison vehicles £4 4s. 57d. 14/0°81d. 
1 84, "Orwell" vehicle £4 6s, 7'2d. 13/8'17d. 


Interest and repayments were calculated on the basis of a 
seven-years' life, except in the case of the battery of the 
"Orwell" vehicle, which was depreciated on the basis of a 
two-years’ life. 

During the six months under review the Orwell " vehicle 
was employed in a district wherein the refuse was of а heavy 
nature, and the average weight collected per load was two 
tons, four cwt., three quarters, as against two tons, two cwt., 
three quarters collected by the Edison” vehicles, thus 
making use of the additional strength of the Orwell” 
chassis, This accounts for ita cost per ton being lower, 
while its cost per day was higher than that of the 
“ Edison ” vehicle. | 
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Fig. 3.—IGRANIC BATTERY-CHARGING SWITCH BOARD. 


The cost for electrical energy for charging the vehicles was 
as follows :—Edison, 1/0:28d. per ton ; Orwell, 11°05d. per 
ton. These costs are based on a priceof 23d. per kWh. It 


per kWh should be made. The suggestion is being favour- 
ably considered, and a reduction of from 80 to 40 per cent. 
is anticipated. 

The following teble shows the continuity of work and 
the percentage of working days lost by both makes of 
vehicle during the 19 months of last, year :— 


One Orwell vehicle. | Edison vehicles. 
Possible | 
Days 
arter. king da 
Qu worked. "ОП am кын % 

March ..| 74 3 8:90 | 

June 70 — 0'00 

September 77 — 0°00 | 

December | 76 1 1°80 


Totals... 297 | & | V88 3660 | 466 fror 


The batteries of both makes of vehicle gave practically 

no trouble. The time lost by the Edison vehicles was 
mainly due to temporary difficulties 
in the supply of certain parte, but 
Messrs. isons have readily and 
willingly taken such stepa as will, it 
is thought, avoid further trouble. 

Since January Ist five new Edison 
vehicles have been received, and 
during the coming financial year a 
generating set is to be installed at 
the Bolton Park Street depót, and 
provision has also been made in the 
estimates (which have been approved) 
for one 384-ton electric vehicle, for 
which it is hoped a suitably large 
body can be obtained, which will 
enable experiments to be made in 
comparison, not only with: the existing 
vehicles, but also in the inner areas 

‚ in competition with horse haulage. 

“The great results achieved in 
installing one of the best collection 
systems in this country, which in 
many of the districte would not have 
been practicable with horse haulage, 
combined with a considerable reduc- 
tion in working coste, will I hope 
and trust," states the superintendent 

| of the Corporation Salvage  Depart- 
ment, “permit of a great increase in the use of the 
‘electrics’ when the financial position of the Corporation 
becomes ersier.” ` 
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TRADE UNIONS AND PROFIT-SHARING 
AGREEMENTS. ' | | 


+ 
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(By a LEGAL CONTRIBUTOR.) 


A case recently decided in the Court of Appeal will be 
read with great interest by those who are interested 
in profit-sharing and co-partnership as means of bring- 
ing employer and workman t vecher. The trade union 
objects to these schemes. They are apparently suspect 
because they tend to make a workman independent of 
his union, and unamenable to discipline. The question 
whether, in the existing state of the law, a trade union 
сап prevent one of its members front entering into any 
such arrangement was considered in Braithwaite v. The 
Amalgamated Society of Carpenters, which is reported 
in The Times of June 14th. | 

The facts are simple enough. The plaintiff sought 
an injunction to restrain the defendants from expelling 
him from their ranks. It was a rule of the union that 
a member might be fined or expelled if he is working 
on a co-partnership system when such system makes 
provision for the operator's holding а minority of the 
shares in the concern.“ The plaintiff had, in fact, be- 
come a member of Lever Bros, Ltd., Co-partnership 
Trust, and because he did so, an attempt was made 
to expel him on the ground that he had committed a 
breach of the rule above mentioned. It was contended 
that no action lay because of Section d of the Trade 
Union Aet. 1871, which provides that nothing in the 
Act is to enable any Court to entertain proceedings in- 
stituted with a view to directly enforcing or recovering 
damages for the breach of an agreement. | 

ln the Court below Mr. Justice Eve had held that 
on the authority of Chamberlain's Wharf w. Smith 
(1902) 1 Ch. 605, the action could not be maintained, 
but the Court of Appeal thought otherwise. The Master 
of the Rolls said: The plaintifis do not dispute the 
validity of the rule; they say they have not done any- 
thing to contravene it. it must be an attempt to enforce 
an agreement by which the defendauts agreed to do 
something. Where is that agreement to be found? In 
my opinion no such agreement can be found in the 
rule at all. The only agreement which it implies was 
the one arising from membership. ‘There must be un- 
plied on the part of the member an agreement to comply 
with the rules, and on the part of the defendant union 
an agreement to give the member certain benetits so long 
as he complied with the rules. It seems to me that the 
answer to the question. apart from authority, 1s that 
the defendants never made any agreement, but had made 
it a condition of membership that the plaintiffs should 
not commit any breach of the rules.“ 

The Master of the Rolls then examined Lord Lever- 
hulme's co-partnership scheme, pointing out that it did 
not oblige any workman to take shares in the concern. 
nor was there any provision that the workman should 
alwavs hold a minority of the shares. In another case, 
tried at the same time, it was held that one Ashley, а 
member of the General Union of Operative Carpenters 
and Joiners could not be expelled from that bedy because 
he had joined Lord Leverhulme’s premium bonus sys- 
tem. i 

Lord Justice Younger, in giving judgment, drew 
attention to the importance of these cases. “Fora 
man to be expelled from his trade union means that he 
ean obtain practically no employment in his own trade. 
He is in danger of becoming what Lord Justice Fleteher 
Moulton in another class of case once deseribed as an 
add lot in the Tabour market. Expulsion from the 
union is a sentence of industrial death." 

The moral of this case is that the Court will in effect. 
prevent the expulsion of a member from a union unless 
itis clearly shown that he has contravened a rule. It 
will not do for the unten official to merely say: 7 You 
muist nof join your eniplover's co partnership or profit- 
haring scheme or 1 will have уоп expelled.” Не nuet 
yo further, and be in a position to say that to Join that 


particular scheme was to infringe a particular rule by 
which the workman was bound. 

We imagine that it is not by any means beyond the 
capacity of employers like Lord Leverhulme so to frame 
the rules of а co-partnership scheme as to avoid clashing 


with the rules of any union to which their workmen 
belong. 


JOINT ELECTRICITY AUTHORITIES. 


(Continued from page 199.) 


London and Home Counties Inquiry. 


Ox Wednesday, June 15th, Mr. J. H. River, who, with Sir 
Alexander Kennedy, Mr. G. W. Partridge, and Mr. C. H. 
Wordingham, has prepared the technical scheme embodied 
in the London County Council's proposals, explained the 
modifications Which had been made in the scheme as origin- 
ally presented to the Commissioners, and the reasons for them. 
The Committee of Engineers was formed in May, 19. Sir 
A. B. W. Kennedy and Mr. G. W. Partridge being appointed 
by nine of the companies, Mr. Rider by the I. C. C., and Mr. 
Wordingham by the Conference of Local Authorities owning 
electricity works in Greater London. А» stated by Mr. Стаы 
Ilenderson on the opening day, Sir Philip Dawson, on behalf 
of the railway companies, had approved of the есик] 
scheme. Under the original scheme, the construction of the 
capital stations already referred to, viz., three on the river 
Thames east of the Blackwall Tunnel and one in the west 
at Chiswick, together with the extension of two of the exist- 
ing stations, was to be taken in hand at an early stage. The 
two existing stations which are to be extended are Stepuey 
and Deptford. Although this part of the scheme still holds 
good, it has been decided, in the light of financial conditions, 
to postpone the construction of capital stations, and to pro 
ceed, as the first stage of the scheine. with the linking-up 
of a certain number of the existing stations, which have been 
named group stations, to meet the demand until 1925-6. and 
then to add additional plant in nine or ten of the existing 
stations to deal with the load for a further period, unless 
the conditions permit of the construction of the capital sta- 
tions. The following table gives the group stations. which 
are to be linked up. showing the new plant which is to be 
added, and the amount of plant it is proposed to scrap. and 
this linking-up forms the nucleus of the modified proposals 
as now placed before the Commissioners by the London 
County Council: — 
Existing plant. New plant. Borapped plant. Total. 
kW. kW. KW. kW. 


Btation. 

West Ham 17,900 10,000 3,9000 AMN 
Poplar 9,750 6.750 — 16.7 
Stepney 16,000 10.000 — Paw 
Shorediteh 5,900 5,000 3,900 10.0% 
Hlackney iis » 18.40 9.600 ]30 ИЮ 
Walthamstow... е 5,500 3,300 ]. X 3,900 
Bow (Charing Cross Co.) 20,400 12,000) 6,4100. — 20,00 
Bankside (City of Lon- | 

don Со.) ; 30000 260,000 10,800 45.3" 
Islington e - 9.250 5,000 2,250 Lp om 
St. Pancras (King’s Road) 5,90 11.60 — pile 
St. Marylebone n 19,000 17,600 2% HAUN 
Grove Road (Central Co.) 20,220 35,000 5:230. um 
Horseferry Road (West- 12. 

minster Co.) | 5.100 3.000 ы d. 0 
Hammersinith Xs 11,100 12.000 240 21% 
Wood Lane. (Kensington | " 

and Notting Hill Co.) — 11.900 x poo MAD 
Battersea OLET 09,524 5,000 3.60 NA 
Barnes 1,500 3.000 — A 
Kingston 4,240 — о — xt 
Wimbledon m - 4.825 3.000 1.325 6,0 
Willesden (Metropolitan 

Co.) g r be um goo 1. % QAN o 
Uxbridge TIME 6.100 2.0000 ]in fd 
Wandsworth (County PET 

Co) ш. 2, % 6,00 ME Ue 
South Metropolitan Co. 17,500 — LAA aan 
South. London Со. ... 7.000 —- 3,500 ue 

don Electric Corpora- | aum 
E ч а | i P 44.550 3. 1 ioo сш 
Croydon . %% doon EA ES, 
Woolwieb (Globe Lane) 166.0 16.69 i gu 
Gravesend К TANK) о à 


Brinsdown (North Met. VALL 


Power Со.) ~. 12.750 15.00 4.700 
Willesden (North Met. " 18.0 
Power Co.) m 15.500 ке PLE 
СИТЕ — mE s 
Totals 305.50 246.750 84.519 ** : 
E i All! 
In this wav it is calculated that the Joint Auen mone" 
have at ite disposal by 1025. without having spe g deman 


an eanital etetions, 357,000 kW to mect an estimated 
of 480.000 kW. 


—— tt 
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The CHAIRMAN raised the question of reserve plant, and 
Mr. Rider pointed to the fact that there would be a number 
of other stations which could be called upon for assistance 
to the extent of 75,000 kW, although. they wouid not torm 
part of the linked-up group stations. 1hese he named as 
Barking, Beckenham, Bermondsey, bexley, Dartord, Ealing, 
Fast Ham. Frith, Finchley, Humpstead, Heston and isle- 
worth, Hornsey, llford, Leyton, Southwark, Bromley, Earls 
Court (Brompton & Kensington Co.). Chelsea, Chiswies, City 
Road (County Co.), Egham, Harrow, Surbiton, ‘Tottenham, 
and Twickenham. He added that a number of stations in 
the central area had not been taken into account because they 
were practically in process ot- being shut down by their 
present owners. further, ijt. was pointed out quite -clearly 
that under this linking-up scheme, as the first stage ot the 
comprehensive proposal, a number of stations on the fringe 
of the area wouid not be assisted in any way, and that these 
districts must go on as they were now for some time to come. 
Under present financial conditions it would be too expensive 
to lay the necessary mains. NE ^ x а АР 
. Continuing. Mr. Rider said that if in 1925 it was still found 
impossible to erect the new capital stations, then it would 
be possible to extend nine or ten of the existing power sta- 
tions so that the total plant available would be 760,00) kW. 
By that time, plans would have to be put in hand for the 
capital stations. owing to the urgency ot the increasing de- 
mands, whilst no doubt the financial position would be much 
improved. At present, however, the gain in lower working 
costs to be obtained from the capital stations would be more 
than off-set by the higher capital charges. When the whole 
scheme was completed and the capital stations were working, 
it was provided that the only existing power stations which 
would be kept in operation would be Willesden (North Metro- 
politan Electric Power Co.), St. Marylebone, Grove Road 
(Central Electric Supply Co.), Hackney, Bow (Charing Cross 
Co.), and Bankside (City Co.). When that would actually 
happen he could not say. 

Lhe question of leaving out of account some of the“ fringe ” 
areas for some time to come was taken up by the Conunis- 
sioners. Mr. Воотн asked what was the object of keeping 
them in the area if they were not to be assisted from the 
beginning. Was it Mr. Rider's opinion that a better scheme 
could be produced by reducing the area? 

Mr. RüibEk said the cost of taking the supply to the extreme 
areas must be much greater than that of supplying the 
Inner area, utilising the existing stations, and from the en- 
g£)ineering point of view, it would be a better scheme to omit 
sume of the outside areas. Some assistance might be given 
to the outside areas, however, through the railway supply. 
which the figures he had given had not taken into account. 

The CHAIRMAN said it was the possibility of getting assist- 
ance in the outside areas from the railway supplies that had 
induced the Commissioners to delimit the area in the way 
they had. 

Mr. Riper said a great deal depended upon the nature of 
the railway supply. 

Discussing the question of costs under the original scheme 
and the one now proposed, excluding railway supply, it was 
pointed. out. that under the revised scheme, the cost per unit 
delivered to the feeders by authorised distributors, after con- 
version, would be 1.355d., whereas under the original scheme 
it would be l.4558d., whilst under the original scheme with 
the railways included the cost would be 1.377d.. all these 
figures being averages over the whole area for the first stage. 
In order to make the linking-up scheme work ethciently, it 
would be necessary to have the central controlling body or 
Joint Electricity Authority to control the whole of the under- 
takings, not only as to giving supply. but as to the hours 
when certain stations should work, where plant should go 
in, &c.. even down to the book-keeping of the generating side 
of the business. It was for this reason that the expenditure 
of the Joint Authority was placed at £50,000 per annum. 
because there would have to be a technical staff to carry out 
this work of supervision and management. 

The chief cross-examination of Mr. Rider on Wednesday 
came from the promoters of the East London scheme, although 
on the admission that the outer areas could not be assisted 
for some time, counsel for the Hertfordshire County Council 
aud the North Metropolitan Power Co. suggested that as it 
appeared the area was unwieldy, it would improve the position 
M they were left out. 

The point of the cross-examination on behalf of. the East 
London scheme was that by splitting the area delimited by 
the Commissioners into several smaller ones, а more efficient 
service would be obtained, at any rate, for industrial. London, 
cheap power being essential to industry. It was put to Mr. 
tider that to have a large area such as Was proposed in order 
to bring down the average cost over the whole was not the 
right wav to proceed, when certain of the districts, and 
those the most important industrial ones, were already supply- 
ing energy at a lower rate than the average estimated under 
the revised scheme. 

Mr. Riper, however, stuck to the point of view that there 
must be a large area, and that all the undertakings in it 
should come into a common pool for the good of the com- 
munity as a whole. 

Sir Herpert Хер, K. C., for the Hertfordshire County 
Council, expressed a fear of territorial aggrandisement on 
the part of the London County Council, and snggested that 


that was behind the desire 10 get such a large representation 
on the Joint Electricity Authority, which would be dominated 
by the IL. C. C. ооё TEE i s ; 

Mr. SypNEY Morse, for the West Kent Electric Power Co., 
reterred to the scheme for the erection of a new power station 


‘by that company upon which the Commissioners had deterred 


their decision. He said the company would want 60,000 kW 
in а comparatively short time; where was it to come from, 
under the I. C. C. scheme? - Ж | s 

Mr. River said that if such a demand were made upon the 
Joint Electricity Authority steps would. be taken to meet it. 

On ‘thursday, June 16th, Mr. WROTTESLEY, for the Middlesex 
County Council, endeavoured to get an expression of opinion 
from Mr. Rider as to parts of the area being cut out, but 
Mr. Rider. was emphatic that some substantial portion of 
Middlesex must be included. He would not agree to making 
the boundary of the electricity supply area on the north and 
west that of the County of London. 

The CHAIRMAN asked Mr. Morse, on behalf of the West Kent 
Со. and the County of London Co., to give details, some time 
during the inquiry, of the developments involving 60,000 kW 
in the case of West Kent, and of the anticipated developments 
in the County of London Co.’s area. Although evidence was 
given at some length with regard to the latter during the 


inquiry in October (Evectrican REVIEW, October lóth and 


22nd, 1920) concerning the Barking station, it was not quite 
sufticiently detailed for the purpose of the present inquiry. 

Mr. Mons& promised to do this. Continuing his cross-ex- 
amination of Mr. Rider, he elicited the fact that the site of one 
ot the proposed capital stations the same as that of the old 
Thames Ironworks, and that it was the same site as that pro- 
posed in the scheme which was being placed before the Com- 
missioners by the Great. Eastern Railway Оо. The available 
land there was 13 acres; at Chiswick there were 25 acres, and 
the other two stations at Beckton and Greenwich would be 
on sites of 16 and 9 acres respectively. The point of Mr. 
Morse's questions was to compare the proposed new stations 
with the County of London Co.'s proposed station at Barking, 
and to that end he went through the relative advantages аз 
regards the usual facilities. 

Mr. Riber was reminded that during the October inquiry 
into the County of London Co.'s application to the Commis- 
sioners re Barking, he said that new generating plant was 
required immediately at that time, and that there was need 
for a new large station as soon as it could be built. 

Mr. Riper said he was still of the same opinion if financial 
conditions permitted, and it was only because after having 
spent a lot of money the cost per kWh was no cheaper, that 
he now suggested that the capital stations should not be built 
at once. pru e 

Further questions showed that the total sales of energy 
in 1925-6, exclusive of railways, would be 960 millon unite 
in the whole urea, compared with 608 millions, an increase of 
352 millions, or 55 per cent. in the six years, equal to 7.8 per 
cent. annually. Mr. Morse suggested that on the figures of 
the County of London for 1918-19 and 1919-20, and applying 
these to the whole area, there would be an increase ol 230 
per cent. during the coming six years. Similarly it was 
pointed out that on the basis of the County of London Co.'s 
own increase in 1918-19 and 1919-20 tbe increase carried for- 
ward six years would amount to 215 per cent., again à very 
much larger increase than had been allowed for over the 
whole area by Mr. Rider. 

Asked how he proposed to deal with the increasing demand 
of the County of London Co. up to 1925, Mr. Rider said. he 
would deal with it from City Road, Wandsworth, and Bank- 
side, and if the load should grow bevond the capacity of the 
available plant in these stations, or if there should be a break- 
down, there would be help available from other stations 
linked up. If the general growth was more rapid than anti- 
cipated in the scheme now put forward, it would mean that 
the second stage would come into operation more quickly. 

The CHAIRMAN said the Commissioners would require ussist- 
ance on this matter, because it took a long time to get plant 
installed, and it would be necessary to put forward a proper 
scheme dealing with the contingency of a more rapid develop- 
ment than had been assumed, as indicated by the figures put 
in by the County of London Co. At present there would 
be available 39,200 kW in the County of London Co.’s stations 
and 10.000 kW eur-marked at Bankside under an agreement 
to deal with the County Co.'s load. Supposing that the 


“company’s demand increased, as suggested, to a figure tor 


which this plant would not be sutlicient, how could it be 
niet? 

Mr. Riper said that if the County of London Co. or any 
other undertaker required more plant, some notice would be 
given to the Joint Authority, and arrangements would have 
to be made either for the erection of a capital station or for 
additional plant to be installed in some of the existing stations, 
which could be done to the extent of another 190,000 kW.. 

The CHAIRMAN pointed out that the County Co. expected a 


load of from 40.000 kW to 51,000 kW according to the load 


factor, in 1994-5. 

Mr. Riper said that the curve he had prepared of the esti- 
mated increase over the whole area was on a basis which 
was higher than that which had yet taken place, except 
during the war period. 

The question of the estimates of increase in individual cases 
was raised, and the chairman said it was most important 
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for the Commissioners to have the estimates from the L. C. C. 
in each case for comparison with what the individual com- 
panies, such as the County Co., said would be the position 
four or five years hence. 

Mr. Ribek said his estimate of the County Co.’s load in 
г was 36,700 kW, against the company's figure of 40,000 


The CHAIRMAN said that 40,000 kW was on the basis that 
the company did not make special efforts to increase the 
demand between now and 1924-5, as it saw no prospect of 
Ineeting it without the new Barking station. 

Mr. Riper said he had also estimated 20,000 kW for the 
Romford area of the County Co. by 1931, and the company 
could have 10,000 kW as soon as the Joint Electricity Autho- 
rity got to work. That 10,000 kW would be supplied from 
Stepney, Poplar, West Ham, and East Ham, the linking-up 
of which would cost £100,000, although the mains would not 
be laid only for the supply of the 10.000 kW in question. 
The total cost of the mains for linking-up throughout the 
whole area was £1,000,000. 

Mr. Monks suggested that to have to get the 10,000 kW 
from four stations was a little complicated. Р 

Mr. RIDER agreed, but added that it was quite practicable, 
and the 10,000 kW would be available within a period of 
two years, assuming the Joint Electricity Authority got to 
work at once. 

Answering questions with regard to the position of Croydon, 
Mr. Rider said that it did not form part of the preliminary 
linking-up scheme, and would only come in ultimately as 
part of the whole scheme. Nevertheless, the Croydon station 
would be under the control of the Joint Electricity Authority, 
and he anticipated that Croydon would be supplied with energy 
at no higher price than at present. Croydon would receive 
no benetit until the capital stations were built. Nor would 
Croydon he any worse off, but meantime it would be under 
control as part of the general scheme. The same applied to 
Kingston, Guildford, and some other towns similarly situated 
on the fringe. 

Questions were next put on behalf of the Metropolitan 
Electric Supply Co., the objection already lodged with the 
Commissioners being to that company's bulk supply area in 
Middlesex being included in the scheme, but the company 
did not object to the area now served by it in the County of 
London being included. 

Mr. RibER said he could not agree to leave out the 
Metropolitan Co.'s area, because it was within the limits of 
economical distribution from the Chiswick power station, 
When that was built. 

Mr. G. SPENCER HAWES, representing Guildford Corporation, 
asked for exclusion from financial liability under the scheme, 
seeing that Guildford would not benefit in any way for a long 
time. 

Mr. RIDER'S answer was that that was an administrative 


matter, and must be determined by the Joint Authority. On 


the question of the cost of energy obtained from the Autho- 
ritv, an authorised distributor could not be asked to pay more 
than he could generate at for hunself. There would. however, 
be varying tariffs for the energy supplied by the Authority. 

Sir Harry HAWAkD asked why there should not be a 
uniform scale of charge for energy by the Authority based 
on load factor. 

Mr. Riper said it could be done, but it would not be alto- 
gether fair, because distance must come into consideration. 
although primarily the scale would take into account the 
load factor. 

Mr. Craie HENbERSON, K.C.. re-examining Mr. Rider, dealt 
with the application of various authorities and companies to 
be left out of the area. Mr. Rider said the Joint Electricity 
Authority could only supply in bulk to authorised distributors 
and power companies, and could not compete in any way with 
un existing authority unless the latter failed in its statutory 
duties. The whole object of the Joint Authority was to 
assist and not to compete. As to the County of London Co., 
it was giving supplies to authorities outside its area. which 
were putting a strain on the supply within the company's 
own area, and, moreover, it might be that the Joint Autherity 
would be able to give these outside supplies from mere con- 
venient sources. A 

Discussing the Barking station and Mr. Rider's objection to 
putting 600.000 KW there. the CHaIRMAN asked if Mr. Rider 
would have the same objection if Barking were restricted to 
00,000 KW, or the same size as the proposed Beckton power 
station of the JC. . 

Mr. Riper said the position then would be that the cost 
of transmission from Barking would be a little higher. whilst 
Beckton would also have an advantage as regarded fuel. 
because by-products from the coal distillation plant of the 
Gas Light & Coke Co. would be used. 

At the conclusion of his re-examination, Mr. Rider was 
questioned by Sir Мї\нкү HAWARD as to the reason for his 
change of opinion ах to the need for capital stations, since 
he pave his evidence on the County Co.'s proposal In Oetober. 
Surely the financial conditions were no worse now than they 
were in October, and in fact they were inclined to improve. 

Mr. Riper said his change of opinion was not caused by 
the alteration in prices, but by a more intimate knowledge 
of the circumstances of the case. Had he known in October 
what he knew now as to the advantages to be gained by 
linking up. he would not then have said that a capital station 


should be erected as soon as possible. It was not so much 
a question of alteration of conditions, as an alteration in the 
knowledge ot himself and his colleagues. 

Sir HARRY HAWARD pointed out that the County Co. was 
willing to proceed with the erection of a capital station now 
notwithstanding the financial conditions. f 

Answering questions by Sir Harry Haward, Mr. River said 
that the only capital expenditure in which the Joint Authority 
would be involved betore the capital stations were built, would 
be £1,050,000 for mains and piant replacement. 

Subsequently Sir HARR X HAWAkD said it must be made 
perfectly clear what was to be the position of the Joint Elec- 
tricity Authority as a separate entity in relation to the existing 
stations. It was not at all clear to him as the case had been 
presented so far. 

Mr. RIDER said a subsequent witness would deal with thia 
point. He himself was not prepared to speak as to the con- 
ditions upon which power stations should be taken over by 
the Joint Authority, but it would have to be a matter of 
arrangement whether the staffs of the generating stations 
were paid by the Joint Authority or the authorised distributor. 

Sir Harry HAWARD also put a series of questions as to the 
revenue of the Joint Authority, hecause aithough there was 
to be an expenditure of £1,050,000 during the first five years, 
there was no estunate of revenue. So far as he could eee, 
the Joint Authority would be а clearing house. 

Mr. Riper replied that as it was the idea that the Joint 
Authority would take over the whole of the generation side, 
it followed that it would handle the whole of the revenue from 
generation. 

Mr. Pack said it seemed that the Joint Authority was to 
have all the privileges of ownership without the responsibility. 

Discussing the railway supply, Mr. Page said he regretted 
to see the L.C.C. taking up a timid attitude with regard to 
this. He elicited from Mr. Rider that, owing to the fact 
that the Joint Authority, when it came to erect a capital 
station, would have to put aside a sinking fund, it could never 
offer the railway companies such a cheap supply as the rail- 
way companies could generate for themselves. In fact, the 
railway companies had intimated to the L.C.C. and the Com- 
missioners that they would prefer to put up their own 
generating stations and supply the Joint Authority itself. 

Mr. Pace: And you will lose that complete control of the 
whole of the generation by the Joint Authority which you 
have said was so desirable to the success of the scheme? 

Mr. Riper admitted that that was во, and added that во 
long as the Joint Authority had to provide a sinking fund 
for a comparatively short period, it could never offer the 
railway companies sufficiently good terms at any time. 

Mr. Pace, on. Friday, June 17th, in continuing his ques 
tions as regards railway supply. said that Mr. Rider's evidence 
on the point had struck at the root of the scheme, anu he 
wished to carry the matter further. He asked whether it 
was possible to suggest a scheme by which the financial 
position of the Joint Authority with regard to sinking fund 
could be improved so that the railway companies could be 
supplied by the Joint Authority? 

Mr. Riper promised to bring forward a scheme. He had 
not gone into the details of what the railway companies 
estimated they could do, and his view already given was based 
on those estimates. The railway load which the Joint Autho- 
ritv might get was estimated at 200,000 kW for the L.B. and 
S.C. Railway, the South-Eastern Railway, the Great Eastern 
Railway Co., and the Midland Co. The Great Western, South- 
Western, and North-Western railways had their own generat- 
ing stations, and it seemed that the railway companies might 
erect a number of comparatively small stations, which would 
not be desirable. The point was that the Commissioners 
could not refuse permission to railway companies to build 
stations if they could show that they could generate at a 
lower price than the Joint Authority could offer. 

Passing on to distribution, Mr. Page received the emphatic 
opinion that the existing distributors were the best people to 
carry on this work, and not the Joint Authority, provided, of 
course, that the technical staff of the two bodies were kept 
separate. Generally speaking, the Joint Authority should 
have nothing to do with distribution, said Mr. Rider. 

Questions were then put as to the position if the load 
developed more quickly than anticipated and necessitated the 
building of capital stations earlier than contemplated. M ould 
not the last stage be worse than the first, said Mr. Page. 
hecause a large sum of monev would have been spent on 
smaller and less efficient plant in the existing stations? 

Mr. Riper did not think there would be much loss of 
efücieney. Moreover, the installation of this plant would take 
some time, and the Joint Authority would be able to determine 
in advance whether it was best to extend the existing stations 
or build а capital station. Sufficient money had been pro- 
vided in the expenses of administration of the Joint Authority 
to provide for a technical staff of sufficient calibre to be able 
to determine what was the best thing to do at the psycholo- 
gical moment. 

Mr. Leki referred to the opinion of Mr. Rider that more 
than 10,000 kW could not be transmitted by a single cable, 
and suggested that that figure was too low. m : 

Mr. River said it was based on 33,000 volts, 0.25 sq. n 
three core. 2X) amps. per phase on a 0.8 power factor. He һа 
not considered 66,000 volts in this connection, but had pre- 
ferred to keep to what was considered good practice to-day. 
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A cable could not be run at that pressure with safety, at a 
higher temperature rise than 60 deg. F. 

Mr. Lackik said a figure he had was 65 deg. F. temperature 
rise, 310 amps. per phase, which was about 14,000 kW per 
cable. 

Mr. Riper said some people did run their cables at a higher 
density, but he preterred not to. 

Mr. LACKIE contrasted the figures with regard. to railway 
supply, so far as this was taken into account, and asked if 
Mr. Rider had been in consultation with the railway com- 
panies to ascertain what they would be prepared to pay. 

Mr. River said he had not, but without capital charges he 
could supply as cheaply as the railway companies could 
generate. Ihe railway load would improve the load factor 
of the capital station. 

Mr. Lackis suggested that the railway companies and large 
industrial users might be prepared to pay a somewhat higher 
price if they were assured ot rehability through the capital 
stations rather than a linking-up policy. 

Answering the chairman, Mr. MIDER said that £100,000 had 
been allowed for each of the new sites, that being only tor 
the land aud clearing: With regard to railways, he acknow- 
ledged that the ranway load improved the general supply. 
and although he agreed with Sir John that it was not wise 
that the ranway companies should be encouraged or even 
allowed to build their own stations, by the terms of the Act 
of 1919 the Commissioners were bound to give consent to 
any other power station unless they could show that an 
equally cheap and abundant supply could be obtained else- 
Where. It ап depended on price, however, and he believed 
the railway companies were sufficiently good business under- 
takings to take a supply from the Joint Authority и an 
advantage could be shown. 

Sir JOHN SNELL followed this up by a reference to sinking 
fund, which Mr. Rider bad previously spoken of as turning 
the scale against the Jomt Authority, and pointed out that 
the average ot the sinking tund was Z4 per cent. on an equated 
period ot 25 years. At present, local authorities couid borrow 
money at 64 per cent., and they might soon be able to borrow 
at 6 per cent. He then assumed that railway companies 
could not borrow at less than 74 per cent., which should 
go tar towards balancing the diuerence between the costs 
of generating by the Joint Authority and a railway company. 

Mr. KIDER agreed, but added that the railway companies 
were not bound by statute to set aside anything lor deprecia- 
tion. Por instance, they would not depreciate land, whereas 
the Joint Authority had to pay off the loan in 60 years. Again, 
there were turbines and boiners which had been in efficient 
use tor longer periods than those allowed tor the repayment 
of the loan. Further, the raliway companies could set money 
aside for depreciation when their hnances allowed instead 
of being compelled to set aside a definite amount every year. 
As an engineer, he would say that the supply should be given 
by the party which could give the cheapest and most regular 
supply, irrespective of whether it was а private company or 
a public authority. In the case of the Great Eastern Railway 
Co., he admitted that on the site proposed by that company, 
Which belonged to it, generation could be carried on there 
for the purposes of the railway company more cheaply than 
the Joint Authority could give a supply, because the site was 
at the very point where the load was. 

In order to bring the scheme into proper sequence, Sir 
John put it that there would be 557,000 kW in the existing 
stations, which would be developed to a total of 756.000 kW, 
after which steps would be taken to erect capital stations 
and the existing stations gradually shut down. 

Mr. Riper agreed, and said that 225,000 kW of the old 
plant in the existing stations would gradually be scrapped as 
the capital stations were developed. 

Questions were then asked by Sir John as to how it was 
proposed to meet the anticipated demand of 60,000 KW in the 
West Kent area. 

Mr. Riper said he did not agree with that estimate of the 
requirements in the near future. ‘The development in this 
district during the first stage, however, would be met from 
the existing stations at Blackwall Point and Woolwich, and 
future provision must depend upon the circumstances. He 
reiterated that he assumed the Joint Authority would have 
a technical staff of sufficient ability to meet the situation 
from time to time. 

The CHAIRMAN concluded his questions by saying that, 
broadly, be took it that the position was that owing to the 
high costs of capital and plant, Mr. Rider felt it was incum— 
bent to make the most of the existing plant. by making certain 
additions and linking up to a certain extent. That was the 
first stage. Then if the rate of growth in any particular 
locality was quicker than was anticipated in the estimates, 
there was the flexibility of two alternatives, either to gradu- 
ally increase interconnection between other stations in sup- 
port of those already interconnected, or supplement them by 
adding further plant in certain selected stations, or if it was 
more economical at the moment to do so, to erect capital 
stations. 

Mr. RIDER said that summed up the position exactly as he 
would wish. 

Sir JoHN бхкг, said the only difficulty he saw about that 
was that it would take some time to prepare to construct a 
new capital station. 

Mr. River said it was not inconceivable that the Joint 


Authority might have to begin to prepare for the first capital 
station during the first stage of the organisation. It was 
impossible to bind the Joint Authority now to any definite line 
of action. No matter who brought in a scheme at the present 
time, it might be materially altered in five years. 

Mr. C. D. JoHNSON, Controller of the L. C. C., followed, and 
was asked only а few questions on the finansal side of the 
scheme by counsel for the L.C.C. Generally speaking. he 
sald, the finance had been estimated on the basis that it 
would have the rates of the area behind it, and thut the 
income would be the whole income derived from the genera- 
tion of electricity. ‘The rate at which the money for the new 
capital stations and other works would be raised had been 
taken at 64 per cent. 

‘The cross-examunation by counsel for the Conference of 
Local Authorities and the companies promoting similar 
schemes was devoted to points of detail. It was not con- 
templated, said Mr. Johnson, that there would be a flat rate 
of charge over the whole area, although, unlike the local autho- 
rities, the L.C.C. had not considered a system of charging 
according to zones. Another difference between the two 
schemes pointed out referred to the meeting of possible de- 
ficiencies in the working of the Joint Authority. The L. C. C. 
proposed to have a reserve fund whilst the local authorities 
proposed to шаке a levy to wipe off any deficiency, as it 
arose, the levy being in proportion to the number of kWh 
taken by the distributor from the Joint Authority. 

Mr. Kennevy, for the companies, speaking on the finance, 
said the idea was that the companies should advance money 
to the Joint Authority, and the interest on it would be 
guaranteed by the L.C.C. under Clause 4 of the Electricity 
Supply Bill (No. 2) when it became an Act. 

Many questions were put by Mr. Donatb, for the East 
london scheme promoters, as to the finance of the scheme. 

For the Metropolitan Electric Supply Co. and the North 
Metropolitan Electric Power Co., it was put to witness that 
under the scheme, these concerns would be permitted to do 
what Parliament had already authorised them to do; they 
would not be benefited in any way, and yet would have 
to bear a share of the administrative expenses in the early 
years. 

Mr. JoHNson’s reply to all questions of this character was 
that everybody in the area would reap the benefit ultimately. 

The Inquiry was then adjourned. 


Mr. JOHNSON was re-examined on the morning of Tuesday, 
June 214, by Mr. Craig Henderson, K. C. The first point 
dealt with was the payment for the undertakings by the Joint 
Electricity Authority in stock, provision for which was made 
in the financial scheme. As to the Joint Authority becoming 
a second Metropolitan Water Board, there was no similarity 
between the two. The Water Board supplied in detail, 
whereas the Joint Electricity Board would not supply in 
detail; and the fact was that the administrative expenditure 
of the Water Board had risen from 84 per cent. to 104 per 
cent. as between 1913 and 1919. 

Sir Harry Hawarb asked what was likely to be the total 
amount of capital required to meet the needs of Greater 
london, would it be 450,000,000 in the next 20 years? 

Mr. JoHNsoN thought a figure of [from 440.000, 000 to 
£50,000.000 would be a reasonable one. Discussing with Sir 
Harry the relative ability of the railway companies and the 
Joint Authority to raise capital, Mr. Johnson said this should 
be 14 per cent. in favour of the Joint Authority. The whole 
basis of the scheme was that it should be self-supporting. As 
to a guarantee of the interest on capital by the L. C. C., he 
thought this would have a greater eflect upon raising money 
than a guarantee from a number of smaller local authorities. 
Asked as to the position if the larger outside authorities refused 
to come in, witness said that although the L.C.C. would 
prefer the co-operation of the other large authorities. it did 
not necessarily follow that the I. C. C. would not proceed 
alone if they held back. If other local authorities refused to 
pledge their rates as security for the capital required by 
the Joint Authoritv, he sympathised with the view put for- 
ward at another inquiry before the Commissioners, that such 
authorities should not have the same favourable terms for 
bulk supply as those authorities which did pledge the security 
of their rates. \ 

Reverting to the raising of capital by railway companies 
and the Joint Authority, Mr. Johnson said the difference in 
favour of the Joint Authority would depend upon whether 
the Authority had the security of the rates or only of its 
undertaking. 

Sir Tlarry HWawarp mentioned that the Yorkshire Electric 
Power Co. and the Notts. & Derbyshire Power Co. had put 
interest and depreciation at 124 per cent., whereas in the 
ease of the Joint Authority the total, with the rates as 
security, had been put at 9 per cent. The County of London 


Co. with regard to its Barking scheme had estimated 11 per: 


cent., including depreciation. 

Mr. Јонхѕом said he should have thought capital could 
have been raised more cheaply than this by companies. 

The position of the railway companies was then considered 
in this connection, and Sir Harry Haward said it seemed 
hardly likely that the railway companies could raise capital 
so cheaply as the Joint Authority. 

Counsel for the railway companies interposed to the effect 
that the ability of the railway companies to raise capital 
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on present earning capacity, under Government control, would 
De inaleriaiy proved aller Governinent control was re- 
moved. anat Was а material factor ш the case from this 
point of view. і 

Mr. JOHNSON'S озуп opinion was that if the Joint Electricity 
Authority саша get to Work soon enough it suouid be anie 
to provide stations Which could supply energy to the railway 
conipanies аз Cheaply as the railway companies could generate 
Ib lor themoseives. hat орион was vused upon we tact 
ша the cheaper rate at Which the Joint Autlioricy could raise 
capitat Моша More than counterbaiunce the lower rate ol 
depreciation adopted by We ranway Companies, At the same 
ише, tue period 10r repayment of loans ру the Joint Authority 
shoud be made as long as reasonably possiDie. Де did not, 
huwever, suggest that a longer period should be granted to 
tue Joint. Aucority than to the local authorities generally 
luk electricity undertakings, but tie period 1n ап cases shouid 
De made as long as pussibie In order to enable electricity 10 
be sold as cheaply as possible. 

Sir HARRY diAwakD theo pointed out that under the pro- 
posed heads ot agreement lor te. purchase of the underuk- 
ings by the Joint Authority was the payinent of the original 
Capital expenditure propery standing ju uie books, less de- 
preciauon. on buildings, plant, and machinery, according to 
a scale to be settled by tue Commissioners. 

Mr. JOHNSON said this was prunaniy intended to apply 
to the companies and applied ошу to generation. 

Mr. Скло HENDERSON, K. C., said the companies were com- 
pulsurily purchaseable, but it would be open tor any local 
authorny to agree with the Joint. Authority tor the sale of 
its generating plant on similar terms. It was not intended 
to apply the agreement compulsorily to the local authorities. 

Sir HARRY HAWAKD said the point was Whether. these terms 
were considered fair and proper for local authority under- 
takings. 

Mr. JonNsoN said the I. C. C. had not considered the heads 
of agreement put forward as applying to local authorities. 
‘Lhe basis ot the heads of agreement was to give the com- 
panies, Who were compulsorily purchaseable, an extended 
tenure of lite as distributors. 

Sir Harry Hawakb said the matter had been given so much 
consideration that he should have thought the I. C. C. would 
have made up its mind how it would deal with the local 
authorities. It the terms offered to the companies were to 
be offered to the local authorities, they seemed extremely 
favourable. 

Mr. Jonson said he should think some arrangement would 
be come to with the local authorities to take over their 
capital debt, and not to pay a capital sum for the under- 
takings. ‚ 

Sir [larry Hawarp said that if the Joint Authority paid in 
stock or cash, for the local authorities’ undertakings, the 
captal would have to be raised at 64 per cent., and this 
would place the local authorities in a Very favourable position. 
and, indeed, give the local authorities a profit on the transfer, 
aud would constitute a burden on the Joint. Electricity Autho- 
nitys undertaking. 

Mr. JOHNSON agreed that that should not be done. 

Sir Harky Hawarp then passed to the companies which 
were to be paid in capital or stock. The companies had raised 
a large amount of capital at a good deal less than 64 per cent., 
and they would derive considerable benefit. 

Witsess agreed, and Sir Harry Hawanp then took witness 
through the financial clauses of the scheme, and pointed out 
that the Treasury would not allow borrowing by Bills, and 
it Was not proposed to give that power in the Electricity 
Supply Bill. Criticism was also made of the proposal that 
the Joint Electricity Authority should have power to borrow 
up to £1.000,000 without consent. Sir Harry next dealt. with 
the point that many authorities would not get any benefit from 
the кереше. and invited. witness to go into some detail. on 
this. 

Mr. JouNson said these authorities on the fringe would 
“et no immediate benefit from the scheme, but by being 
members of the Joint Authority they. were in a sense Insuring 
themselves for the future. The duty of the Authority would 
be to look ahead and provide for the needs of the whole area. 
und by this supervision the whole of the undertakings would 
ultimately Белеп, when the scheme was fully developed. 

During the course of these questions; Sir НкквкЕцнт Хилр, 
KC. remarked that he did not think the Electricity Supply 
Bill (No. 2) would be saved. This, of course. had а bearing 
an the possibility of the LECC. and the оса authorities 
caving позне assimanee to the Joint Authority. 

Mr, Pack suggested that the better plan seemed to him 
to be for the Joint Electricity Authority: to rent the stations 
from the existing authorities with the right to install new 
plant and also wath the option of purchasing the station at a 
later date gather than for the existing authority to continue 
to run the station and rent new plant from the Joint Autho- 
rity. as proposed in the scheme. 

Mr, lest Нехт, head of the Estates and Valnation De- 
partiment of the LEC, хай that the rateable value. of all 
este London electricity supply stations; including: dis- 
tributinz systems., was £5000, and the total capacity Mas 
Mes GO KV woch worked out at Ws; Dd. per KW. The aver- 
ane assessment of all generating: stations in the county. Was 
His odo per. FWI. Pv 125. he estimated the rateable value 
would be L., The position would) be different. when 


the undertakings were separated, and the whole of the 
generation placed in one band and the distribution in another. 
Generally speaking, there should be no difference in the total 
contribution, but if the Joint Authority were regarded ag 
auasi-distributor, it might be that the rateable value of the 
stutions would be increased. 

Sir JOHN SNELL put several questions on this point, and 
seemed somewhat surprised at the possibility. ‘The Com- 
missioners, he said, did not want to bring about a separation 
of the ownership of the undertakings which would bring in 
a larger contribution to the rates and place a heavier burden 
upon the users of electricity. — — 

Mr. HUNT said the area was within the jurisdiction of four 
or five different Quarter Sessions, and they did not alwavs 
agree as to the basis. At the same time, it was a serious 
risk of increased rates which all undertakings had to face. 
and it might be hastened by a transfer. It often happened 
that the rateable value of an undertaking in parts was higher 
than the rateable value of the undertaking as one whole. 

Cross-examination rather indicated that the suggestion of 
the witness was an indication of the possibility, and that 
there was nothing to prevent rating authorities attempting 
to put up the rateable value without the Joint Electricity 
Authority coming into being and taking over the power 
stations. 


This closed the case for the L.C.C. scheme. 
(To be continued.) 


THE ELECTRICAL CABLE INDUSTRY. 


A REPORT prepared by a sub-committee appointed by the 
Standing Conumttee on Trusts was published last week, 
as noted in our columns (Cmd. 1,332, price Id.). The terms 
of reference were: ‘lo inquire into the existence of any 
combination of makers of and/or dealers in electrical cables 
and the materials used in the manufacture thereof, and into 
the effect which their existence, if found, has upon supplies 
and prices. 

The report states that the electrical cable industry in this 
country has been a prosperous one for many years, and, unlike 
many other trades, has not sullered any serious effects frotu 
competition from abroad. This may be accounted tor by the 
facts that the trade is highly organised and that British manu- 
facturers enjoy a world-wide reputation for the quality of their 
products, to which many witnesses have borne testimony. 
Good quality in this industry both in workmanship and in 
the use of the best materials is essential if interruptions in 
electricity supply are to be avoided, and it is on this basis of 
quality that British manufacturers have been able to secure 
a steady demand for their productions notwithstanding the 
considerable competition that exists. 

The percentage increase in the price of cables over pre-war 
prices may be fairly stated as being approximately only of pet 
cent. in the case of certain cables for indoor use, and approx 
mately 100 per cent. in the case of heavy underground cables. 
These percentage increases in prices ure moderate When com- 
pared with those of many other commodities. 

The sub-committee has found no actual combination of firms 
controlled by one central organisation from the point of view 
of capital and output, but there are in existence in the trade 
several associations of which the following are the most im 
portant: The Cable Makers’ Association, the Telephone Cable 
Makers’ Association, and the High Conductivity Copper Ys 
citation. -- 

The principal of these is the Cable Makers“ Association. 
which commenced its operations in 1599. The initial object 
of the association was to nullify the danger of deterioration 
in the quality of rubber insulated cables brought about by the 
severe competition then existing amongst manufacturers. 
With this end in view the dimensions of conductors and thick- 
nesses of dielectric and lead. coverings were standardised, and 
were generally accepted throughout the industry. In additive 
to the standardisation of dimensions, tests of performance of 
the enables, conditions of contract and forms of tender have 
also been formulated in co operation with certain other belle 
Interested in the industry. The poliev of the association gene 
rally has been to secure standardisation. and with this objet 
it has for some vears co-operated with the British Enginecrin. 
Standards Association. Most of the Бирем manufacturers af 
eable in. this country are members of the association, and the 
combined capital of the members represents approvinatety 
М) per cent. of the total involved in the industry, v. hereas the 
output of. the Association has been represented as being at 
голите GO per cent, of the total production of the conntry. 
Considerable sums of money have bren, and are beng, ev 
pended on research work by the Association and its menibets. 
nithouch the result of the research carried on individually 7 
not alwavs communicated to the тепа members. | 

A further object of the Association has been to геме th 
wages and working conditions in the industry, and a Joint Ir. 
dustrial Council has recently been formed and agreemet™ 
come to between the Council and the Trade Unions concerne 
whereby the grading and waves for the various occupations ?n 
the industry have been standardised, | 

The Cable Makers’ Association is registered as а trade umon. 
and under the Trade Union Act, 1913. is not permitted to 
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exercise any price regulating functions. Standard prices of 
cables of specified qualities and grades are, however, agreed 
upon by the members, and standard price lists are issued 
from time to tine. Maximum discounts are also fixed by 
agreement, and no member is allowed to sell below tne agreed 
prices or give higher rates of discount than those fixed. 
Various discounts off the list and catalogue prices are allowed 
according to the channel of trade, and amongst other induce- 
ments otlered to buyers may be mentioned an exclusive buyer’s 
bonus of 5 per cent. given to certain purchasers who agree 
to purchase specified cables exclusively from the members of 
the Association. Contract rebates varying from lg to 10 per 
cent. are also given to certain purchasers in consideration of 
their agreeing to purchase from members of the Association 
specified net values over a given period. There is in existence 
an important agreement between the Cable Makers' Associa- 
tion and the Electrical. Contractors’ Association, whereby the 
latter association receives further special benetits subject to 
exclusive buying and other conditions. 

The electrical cables industry is not entirely under the 
control of the Cable Mukers’ Association, and there are old- 
established firms of repute outside the association. Which are 
in competition. 'lhe prices quoted by non-assoclated firms 
for types of cable similar to those produced by associated 
firms may be fairly stated as being generally about 1U per 
cent. lower than those of the associated firms. 

Non-associated firins represent the quality of their produc- 
tions to be equal to that of associated manufacturers, and 
Various opinions have been expressed by buyers as to their 
respective merita. 

It is abundantly clear to the sub-committee that manufac- 
turers operating outside the association are well able to com- 
pete with the associated firms from the point of view of quality, 
and this is an important point. The outstanding fact remains, 
however, that the largest users, as a rule, are entirely satistied 
with the service rendered by associated firms and are willing 
to pay а higher price for their products which they regard, 
rightly or wrongly, as in the nature of an insurance against 
interruption of electricity supply from failure in service and 
as а guarantee of durability. 

The prosperity of the electrical cable industry has already 
been referred to, and there 15 no doubt that this prosperity 
was largely created by the Cable Makers’ Association which, 
by its organisation and research, initiated and has since main- 
tained a high standard of quality, thus securing the confidence 
of buyers both in this country and abroad. 

The sub-conunittee has no evidence to show that the associa- 
tion has acted or is acting unreasonably, and it 1s noteworthy 
that during the course of the inquiries there has been a 
marked absence of hostility towards the association both on 
the part of users and on the part of non-associated firms. 
Even if there should be any risk of unreasonable action in the 
future, the public would be sufficiently safeguarded if the 
recommendations contained in the report of the Committee 
on Trusts, dated April 24th, 1919, were adopted. 

The Telephone Cable Makers’ Association is an unofficial 
(informally constituted) organisation, and distinct from the 
Cable Makers’ Association, although all its members are also 
meinbers of that association. Prior to 1904, and during the 
time when the greater part of the telephone service in this 
country was owned and operated by the National Telephone 
Company, competition amongst the few manufacturers en- 
gaged ш the industry was so keen as to make production 
unremunerative. With a view to obviating this, and also to 
meeting competition from abroad, three of the principal 
manufacturers came together and were joined by a fourth 
in 1997. From this time the association may be deemed to 
have been in existence, although unti] recently it has been 
more in the nature of an understanding between the members 
than a formal association. The output of the association is 
approximately 95 per cent. of the total in this country, and 
there is only one firm outside the association able to compete 
to any appreciable extent. 

The Post Oftice purchases the bulk of the output of the 
members of the association, гла it may, therefore, be said that 
the operations of the association are principally contined to 
dealings with this department. 

Since the formation of the association, its principal functions 
have been to arrange selling prices and to allocate to its mem- 
bers.orders of an agreed percentage of the total. - With regard 
to this latter function a system was adopted whereby a mem- 
ber, to whoin an order had been allotted, was protected by 
somewhat higher tenders on the part of the remaining mem- 
bers. While this system is still in operation, the sub-com- 
mittee is inforined that, so far as the Post Office is concerned, 
members now subinit uniform prices and that department 
is at liberty to allot the work where it can be executed with 
the maximum advantage. ae? 

It appears that the Post Office has not always been satisfied 
as to the reasonableness of the prices submitted by members, 
and such dissatisfaction was expressed in 1920 consequent upon 
certain increases which were not considered justifiable. The 
Post Office discussed the subject with a representative of the 
association who agreed, with & view to the Department 
ascertaining: whether or not the prices were reasonable 
to allow an independent accountant to examine the 
books of one of the members upon the basis of whose 
costs, it is understood, prices have always been sub- 
mitted. A certificate was later submitted to the Post Office 
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to the effect that the margin of profit shown in the prices 
was reasonable. Ав the result of these negotiations an agree- 
ment was arrived at (and is now operating) whereby the price. 
governing cable contracts between the Post Office and the 
Telephone Cable Makers' Association wag to be based upon 
the ascertained. cost of manutacture at an efficient factory plus 
a certain percentage for manufacturers’ profit. The sub-com- 
mittee has been informed by a representative of the associa- 
tion that the margin of profit agreed upon between the Post 
Осе and the association has never been exceeded since the 
formation of the association in 1907. ‘The sub-committee has 
no reason to doubt this statement, nor any evidence to point: 
to any unreasonableness on the part of the association. 

The High Conductivity Copper Association is an organisation 
of manufacturers engaged in the drawing of copper wire for 
supply to the electrical cable industry. ‘The basic material 
used in manufacture is wire bars, and the price at which 
drawn wire is to be sold is settled by the association which 
decides from time to time what amount is to be added to 
the price of basic production in order to arrive at the price 
of wire. The object of the formation of the association, in 
1903, was to stabilise prices on the basis of a reasonable profit 
such as would not be likely to stimulate competition from 
abroad. The association represents that this policy has been 
consistently carried out, and that since the war such additions 
have been made to the margin as would cover only increased 
costs of production. 

The report is signed by Messrs. J. E. Baker, O.B.E., P. J. 
Agnew, б. W. Bailey, Sir A. F. King, Messrs. C. Н. Word- 
ingham, C.B.E., and J. F. Mason. | 


LEGAL. 


HASTINGS CORPORATION AND THE Tramways Co. 


Mr. WILLIAM W. SzLUMPER, M. Inst. O. E. (of Westminster). 
as arbitrator, sat at the Surveyors’ Institution, Westminster. 
on June 18th, to hear а point of controversy in the matter 
of the relighting on the line of tramways on the Front, which 
the Tramway Co. has to undertake under its Act of last year. 
The Act authorised the company to erect overhead wires for 
working the tramways on the Front in lieu of the then 
existing petrol-electric system. A question has ‘arisen whether 
it is the duty of the Corporation or the company to supply 
a new or supplemental cable in connection with the relighting. 
The Corporation contends that it is the duty of the company ; 
on the other hand, the company says it 1s not its duty to 
до во. | 

Mr. Macmorran, K. C., and Mr. Lawrence Tooth (instructed 
by Mr. Percy Idle, town clerk of Hastings) appeared for the 
Corporation, while Mr. Roskill, K.C., and Mr. Н. С. Robert- 
sun (instructed by Messrs. Ashurst, Morris, Crisp & Co., 
solicitors, of Lombard Street, E.C.) represented the Tram- 
way Co. | 

In opening the case, Mr. Macmorran said that the Cor- 
poration, in giving up its objection to overhead wires, made 
an agreement with the Tramway Co. under which the latter 
was to substitute а new system for the old system of arc 
lighting. The company was to provide lamps to be placed 
on its posts and, at its own expense, as the Corporation might 
require, provide everything for the purpose. 

Mr. RoskiLL submitted that the question to be decided 
concerned two points of law. The question was not whether 
the existing cable was sufficient or insufficient, but having 
regard to the words of the Act of Parliament, whether the 
liability which it was sought to put upon the company was 
a liability imposed by the Act. That was a question of law, 
and he submitted, therefore, that no evidence was admissible 
on whether the lighting cable of the Corporation was sufficient 
or insufficient for this or any other system. Apart from that, 
there was a question of law whether this came within Sec- 
tion 33 of the Tramways Act, 1570, and was subject to arbitra- 
tion. 

Mr. МАСМОВВАМ contended that in so far as any new cable 
was necessary it was the duty of the company to supply it; 
whether it was necessary must depend upon whether the 
existing system was sufficient or not. i 

Mr. БВозкил, said the short point was whether the word 
‘cable ” in the section included part of the Corporation’s 
main cable. | 
The ARBITRATOR: The position is this, I suppose. Is the 
company to pay the cost of a cable such as is required 
һу the Corporation? I gather that the lighting which origin- 
ally existed has now been altered to a different system. 

Mr. RosRiLL: Not at our request. We could adapt. That 
is not our doing. | | 

The ARBITRATOR: Exactly, a different system. It comes to 
this, surely: The Act of Parliament does not put on the 
company, so far as Т can see, an obligation to adopt a different 
system to that which was in force prior to the ‘passing of 
the Act. I should like to know at whose instance it was that 
an alternative, altered, system was agreed to, and surely that 
will have a material bearing upon Mr. Macmorran’s point. 

Mr. Macmorran: I am afraid, sir, vou have got to in- 
terpret the section as it stands, and therefore you Cannot 
go into details of what negotiations took place for the pur- - 
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pose of arriving at this agreement. Section 6 really repre- 
sents the agreement come to between the parties on the 
Corporation’s opposition, and that agreement has been made 
8 sub-section which is entitled '' provision for the protection 
of the mayor, aldermen, and burgesses of the county borough 
of Hastings." They were to have some protection against 
proposals which had been made by the company. The com- 
any wanted to remove the restrictions which hitherto had 
Poet placed upon it, and in consideration of the Corporation 
consenting to its proposals these provisions under Section 6 
were inserted for the protection of the Corporation. What 
we say is this: The protection of the Corporation involved the 
abolition of its existing system of lighting, and substituted 
something else. That was intended to be done at the expense 
of the company. Sub-section 3 says: The company shall 
at their own expense provide all necessary cable, wires, ap- 
pliances, and apparatus in connection therewith.” 

Mr. Roskn.L submitted that if it was to be left to an 
arbitrator to decide what was necessary this would have 
appeared in the section. The clauses were the Corporation's 
own clauses. 

The ARBITRATOR did not see how they were going to eliminate 
the word necessary as a point of fact. 

Mr. С. H. Worpinanam, C. B. E., was then called on behalf 
of the Corporation. He said he had inspected the sea Front, 
and considered the clauses of the Act of 1903 and 1905. The 
present system of lighting consisted of an arc lamp on its 
own epecial pole. The current was transmitted along the 
sea front at a pressure of 600 volts, and was transformed down 
at each post to а pressure &uitable for the arc lamp, approxi- 
mating 50 volts. By switching off and on at a single point 
there was а double saving of labour. He had read the Act 
of 1920, and knew it was proposed to make what he might 
call à new system of lighting on the front; it was a sub- 
stitution of another complete and different system for the 
existing system of street lighting. In order that the new 
system might be equivalent to the old one they must provide 
for а greater consumption. There must either be a new 
cable or the existing one must be supplemented. The most 
economical way would be to supplement the existing cable 
along a portion of the Front. 

cross-examination by Mr. Roskil, Mr. Wordingham 
thought the agreement prevented the old arc lamps being 
put on new standards. 

Mr. RoskitL: You вау the Corporation. through this 
agreement, seeks for a better svstem of lighting than it had 
before? 

Mr. WoRbINGHAM : No. I am not prepared to say it is a 
better system. It is a better distributing system, and there 
are more lamps. 

In further cross-examination. Mr. Wordingham did not 
think the cost entered into the question of the company hav- 
ing to carry out its undertaking. 

Mr. Roskiuu: There is no difficulty in transferring an arc 
lamp from one standard to another. 

Mr. WoRDINGHAM : You can't transfer it directlv to the 
standard. You must have a bracket to stand it on. 

Mr. MacMonRAN said this suggestion of his learned friend 
could not be serious because the Act provided for the sub- 
stitution of another avstem of lighting. 

This was the case for the Corporation. 

Mr. Ros III,, in addressing the Arbitrator for the Tramway 
Co., said the onlv liabilitv of the company was to make the 
песеваату connections with the new standards. First, the 
companv had to place on the posts and standards erected by 
it as the Corporation might require. electric lamps in sub- 
atitution for the existing electric standards and lamps. Next. 
the company, at its expense. had to provide, бх, and properly 
connect all necessary cable. wires, appliances, and apparatus 
in connection therewith. That provision clearly dealt with 
fitting and not constructive work. The next clause was: 
“Тһе Corporation shall be entitled to the use of such posts 
and standards for the said lamps. cables, wires, appliances. 
and anparatur free of cost." The word enables.“ he rub- 
mitted, in this connection had no reference to the main 
cable. How could it include the main cable which already 
belonged to the Corporation? Tt must be something to the 
use of which it would he entitled free of cost. There was 
not a single word in anv of the clauses that сопа be in- 
terpreted to mean the provision of a new cnhle. Further. 
the comnany was to remove all these things if required to 
do o. How could that possibly refer ta a main cable? 

The ARR!TRATOR: Von вау the cable in this clause 
means that nortion of the attachment between the cable of 
the Corporation and vour lamp standard. 

Mr. Возчкпл,: Fntirelv. That is the whole point. 

Mr. WonRbINGHAM did not think the attachment from an 
engineering noint of view could be called a cable, for the 
reason that the current to he carried would be verv small. 

Mr. Rose (to the Arbitrator): Ac this потеглят nees 
the word“ cable.“ will von ask him if he would «nv whether 
it does or does not include something attached to or con- 
nected with the etanderds or ports? 

Mr. WonnrNanaM : The cable can he attached to a standard 
or noct. but it cannot be connected to it. It must be con- 
nected to the lamp. 

The Arrrrrator: What vov call a cable ік some rortion of 
that which lies between the Corporation cable and the lamp? 

Mr. Ros KL: Yes. 


Mr. Коѕкім, then argued at length in support of his con- 
tention that this was not & question for arbitration under 
Section 33 of the Tramways Act, 1870, as the matter in ques- 
tion did not come within its purview. | 

Mr. RoBERTSON also addressed the Arbitrator on behalf of 
the Tramway Co. | 

Mr. MacmMorran having replied, the ARBITRATOR reserved his 
award, saying he would state it in the form of a special case 
for the consideration of the High Court, and adding: Mr. 
Roskill desires me to put into it his objection to my jurisdic- 
tion and his objection to the evidence. Therefore. if my 
award happens to be in Mr. Roskill's favour, he will have 
to argue against it.“ 


INFRINGEMENT OF RESTRICTION ORDERS. 


At the Halifax Borough Court on June 13th, three cases were 
heard in which it was alleged that the restrictions placed 
upon the use of electricity had been ignored. In the first 
case the defendants were Messrs. Ollerenshaw, Ltd., spinners. 
It was stated that this firm’s weekly consumption since the 
Order was made had exceeded by 43 per cent. the average 
weekly consumption prior to April. The defendants said 
that they thought they were keeping well within their limits 
as their machinery had only been running for half the usual 
periods. They disputed the Corporation inspector's figures 
for their consumption prior to the Order, and said the error 
was probably due to the meters. The case was dismissed on 
pavment of 12s. 6d. costs. 

Messrs. Samuel Barrett & Son, slaters and plasterers, who 
were alleged to have used 154 per cent. of their normal con- 
sumption, but who stated that their working hours had been 
reduced by half, were similarly dealt with. 

Frank Earnshaw, joiner, was stated to have used 151 per 
cent. of his normal consumption. He explained, however, 
that this was due to the fact that he had replaced a 5-h.p. 
motor by another three times this capacity, but had been 
given no opportunity to explain the circumstances. The 
Bench dismissed the case without costs. 


TRAMCAR DRIVER FINED. 


AT Bradford, on June 15th, William Henry Wilkinson, s 
Corporation tramcar driver, was fined 10s. for driving a car 
to the danger of & policeman on point duty in Wakefield Road. 
After giving а signal for the car to stop, the constable turned 
round to attend to other traffic, and he was knocked down 
by the tramcar. The defendant said he could not pull up 
in time. The defence was that there had been an error of 
judgment, but not wilful negligence. The defendant had a 
good record in the tramway service. 


BASTIAN ELECTRIC Co., Lrp. 


THE petition of W. F. N. May and Another for an order for 
the compulsory liquidation of this company was mentioned to 
Mr. Justice P. O. Lawrence in the Companies’ Winding-up 
Court on Tuesday. 

Mr. DIGHTON POLLOCK said there was a definite proposal to 
settle the matter, and he understood that that involved the 
payment of a certain sum. and the only question was as to 
the date to which the petition should be adjourned to allow of 
the payment being made. 

Mr. Scu wang, K. C., for the company. said he was instructed 
to say that the matter would be carried through if the petition 
was allowed to stand over for a fortnight. 

His Lordship adjourned the petition accordingly. 


ELECTRICAL BELT CasE.—IMPronTANT InisH DECISION. 


Tw the High Court of Appeal in Ireland, Dublin. before the 
Lord Chancellor, Lord Justice Ronan and Lord Justice O'Con- 
nor, an anneal was heard from an order of Mr. Justice Gordon 
refusing liberty to issue and serve a writ out of the jurisdic- 
tion on Ajax. Ltd., London, the intention being to try in 
Dublin an action against the company by Edward MePhillins. 
jeweller, Bundoran. Co. Donegal. who had been supplied with 
an electrical belt at a cost of £21, and who now alleged that 
the article was worthless. 

Counsel for plaintiff informed their lordships that the belt 
was intended, he believed, as a cure for kidney disorder. 
The plaintiff proposed to examine a number of witnerses— 
electrical engineers and others. Mr. Justice Gordon had re- 
fused liberty on the ground that the sum involved was too 
trivial to justify the bringing of peonle from England: but 
thie Appeal Court had granted liberty in a claim for £10 106. 

The Lord Chancellor rid they were bound to have regar 
to the convenience of the defendants and the exnense that 
they would have to incur in coming to Dublin. Ther were 
receiving constant complaints from English and Scottish mer. 
cantile associations that their members had to come to Trelan 
in small cases at enormous expense. This was è cate that 


could well be tried in the County Court of Middlesex, and they 
must digniss the appeal. 
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CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment, No letter can be published 
unless we have the writer's name and address in our possession, 


Living Expenses Abroad. 

Very many engineers, especially those who are in the early 
days of their career, and who have come to the conclusion 
that the only way to advancement is by taking up a post 
abroad, must be grateful to you for your articles on '' Living 
Expenses Abroad, and hope that from time to time they will 
be added to. 

There is, however, one point, and rather an important one 
too, that has been overlooked, and which the writer thinks 
should always be stated, and that 1s the social position of the 
correspondent. 

It must be obvious that a salary which would give comfort 
and luxury to oné type of man would not be enough to make 
ends meet in the case of another. Take India as an example. 
A young engineer going out whose position at home is one 
of more or less humble circumstances, would not expect, and 


probably could not live, in а manner similar to one whose : 


social position was higher, and consequently if he is good 
enough to send home data of his living expenses, which are 
very welcome here, they would not afford much of a guide 
to a man of the type described to-day rather aptly as the 
"new poor," who would reasonably expect to live in some- 
what different circumstances; or even for the matter of that 
-to a man of any other class. 

To send such a man out on a salary based on the lower 
scale would be unfair to the man himself, and would react 
on the employer who sent him, as the result could only be 
that he would very soon become dissatisfied, would necessarily 
lose caste in the eyes of the natives with whom he came in 
contact, he would no longer be looked up to as a Pukka 
Sahib," and would become yet another link in the chain of 
lost prestige which is, alas! so prevalent in our Indian Einpire 
of to-day. | 

А short statement by the correspondent as to his social 
position (the type of club he belonged to, for example, would 
enable readers to locate him) would add 100 per cent. to the 
че of the information, and would be very greatly appre- 
clated. 


Ubique. 
June 14th, 1921. 


The Cost of Living in Spain. 


J am anticipating being sent to a village in the neighbour- 

hood of Madrid shortly, to superintend the installation of 
electrical plant. Could you give me information which might 
he of assistance to me, such as cost of living, general con- 
ditions, &c. 


Rover. 
June 17th, 1921. 


[We have no data bearing directly upon this matter; per- 
haps our readers will kindly assist our correspondent?—Ebs. 
ELEC. Rev.] 


Electric Light Wiring Systems. 


Referring to the paper read before the National Association 
of Supervising Electricians, I would like to give your readers 
my experience of screwed conduit and lead-covered cable. 

In one portion of a church building cables were run under- 
ground in screwed conduit which was surrounded with cement. 
This system gave trouble from the very start, as, owing to 
condensation, the cables were lying in water, and in a week 
or two burnt out. After this, cementing the ends of the 
tube up was tried. bringing the cables through airtight 
bushes. but this was worse still. 

Finally the whole of the cable was taken out and lead- 
covered cable was put in its place. This was done about 
17 vears ago, and we have not had any trouble since then. 

Also, I should like to say that my experience is that wood 
casing is far cheaper than screwed conduit for ordinary work, 
and often cheaper than the grip system. 


Leeds. 
June 14th, 1921. 


J. M. Ward. 


The paper read before the meeting of the National Asso- 
ciation of Supervising Electricians is not of a nature to inspire 
the gegeral electrical world to confidence in them. 

Tn the first place. it is equivalent to biting one’s nose to 
spite one’s face. The supervising electricians depend to a 
large extent upon the manufacturers of various wiring svstems 
for their daily bread; it is, therefore, to their interests to 
support the manufacturers, rather than to criticise them, or 
their products. Particularly noticeable is the criticism shown 
towards the well-known C.T.S. cable. Some people prefer 
C.T.S. wire. while others do not. at the same time it will 
not benefit the Association of Snpervising Electricians to con- 
demn C.T.S. cable in а larger degree than any other system. 


I would suggest to Mr. Alldread that the reason for the 
C.T.S. wire cracking at bends and corners is not due to the 
cable itself, but to its having been installed with unduly 
sharp bends. Also my experience is that C.T.S. wire is very 
flexible and is not liable to crack, at bends, when properly 
installed. Again, I would call his attention to the statement 
that on horizontal runs sagging is unavoidable; the system is 
a neat job when properly installed. 

Why does Mr. Alldread condemn О.Т.5. cable when he 
admits he has no experience of it? I ask him to answer the 
last question. 

The wiring system to suit all minds and tastes has yet 
tio be born, so the matter is one for the particular person 
concerned to suit himself; the person who pays the piper 
generaly calls the tune. At the same time, condemning 
C.T.S. cable more than another system is stupid, and engineers 
of some standing, and who are broad-minded. can well afford, 
to ignore such discussions, that are all one-sided. 

If Mr. T. Hough, another contributor, will kindly read 
his own article he will notice that he contradicts himself. 
He states that screwed tube, lead-covered, paper-insulated, 
lead-covered V.I.R. wood casing, and cab tire, are failures 
when in damp situations. He then states that in damp 
situations the only two systems that will stand up to 1t are 
cab tire and vulcanised rubber and stranded wire. I cannot. 
say I favour his system of front recessed wood blocks for 
jointing purposes; warm situations, or exposure to the sun, 
would soon persuade the bottle wax to leave the job. 9 

In conclusion, I would advise the Association of Supervising 
Electricians to adhere to the old proverb: Judge not, that 
ye be not judged." Or, in any case, to judge fairly. 


T wo Phase. | 
June 90th, 1921. ( 


Converting 50-cycle, 1,500-volt, Alternating to Direct — 
Current. | 


With reference to K. W.'s letter under the above head- 
ing in your issue of the 10th inst., it 1s noticeable that he 
makes no mention of the large mercury arc rectifier, which 
is acknowledged to be the most suitable converter for such con- 
ditions at 1,500 volts d.c. Not only is it capable of dealing 
with these high pressures, but frequency has no bearing 
whatever on its operation. On the contrary, with a periodicity 
of 50 cycles, the efficiency would improve as compared with 
that obtained at 25 cycles and 1,500 volts d.c., which latter 
efficiency, as it is, is unapproached by any other form of 
converter. 

M. А. R. 


June loth, 1921. 


The Grading of Mains Engineers. 


I was very pleased to note that someone had at last taken 
up the cudgels on behalf of the meter engineer. Meter 
Engineer? " has summed up the situation quite correctly 
when he says that meter work has been for years looked upon 
as an insignificant occupation; and this in spite of the fact 
that it is upon the insignificant meter that an electricity 
undertaking's revenue depends. | 

It almost seems as if the meter engineer has, for far too 
long, hidden his light under a bushel. He certainly doesn’t 
write letters to the technical Press belittling the work and 
efforts of his fellow workers in the electrical industry. Are 
we not all necessary for the successful working of an under- 
taking? | ru s 

Unlike our American cousins, the average English electricity: 
undertaking does not understand, or appears not to under- 
stand, how to run a meter department successfully. Incident- 
ally, the best publication on meter engineering, in all its 
branches and ramifications, is, I am rather sorry to have to 
confess, American! | 

As vou stated in your leading article of May 2nd, 1919, 
'" every unit not properly metered is a dead loss, in money. 
to the undertaking." I wonder how many units, and in- 
cidentally, how much money, is lost, in this manner, in the 
course of a year’s working, in the average English electricity 
undertaking. | i 

No meter should be out on circuit without a thorough over- 
haul and recalibration longer than three years, and this period 
should vary inversely as the size of the consumer. That is, 
a large consumer should have his meter, or meters, checked 
much oftener than a small consumer. | 

I am afraid that I have let mv pen run away with my 
enthusiasm in the above matter, but I really do think that 
it is about time that the meterman was recognised as equal 
to the charge or mains engineer. | Е 

Meter work entails just as much technical knowledge ая 
does the position of charge or mains engineer; especially if 
the man in charge of the meters has the interests of the 
undertaking at heart. 

It is in the hope that I mav further the interests of the 
meter engineer that I am writing this letter, and signing 
myself, 


Another Meter Engineer. 
June 19th, 1921. 


Re the E.P.E.A. schedule, I should like to point out to 
your correspondent '' Grade 8," and any of those whom his 
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arguments may mislead, that his constructive criticism 
would be more than likely to prove very destructive in its 
practical application. То try to pack all the executive com- 
mittees with shift men merely because they were shift men 
is a suggestion so fundamentally wrong in principle as to be 
utterly unworthy the second thought of any man calling 
himself an engineer. The obvious is very seldom the best 
way of doing anything. The E. P. E. A. is not merely a rob- 
the-ratepayers association (though that laudable object should 
never be entirely lost sight of, ratepayers as a class being 
mostly narrow-minded objectionable persons obsessed with “a 
narrowing lust of gold "), our Association 18 an exceedingly 
complex and delicate machine, the pioneer of its kind, with 
very far-reaching possibilities in its future; it is not to be 
lightly delivered. into the hands of unskilful or hot-headed 
operators. The first question for every voter to ask himself 
is: Who is the best man for the association? ' and then, 
having got the best men at the head of things, keep them 
up to their job by continually demanding explanations of 
wrong actions or inactions. That's your part of the contract, 
your job isn't finished when you have recorded your vote; 
М you think it is you will deserve what you will get, which 
is nothing." As to methods, attend all the meetings pos- 
sible, but also by all means take full advantage of the genero- 
sity of the '' Correspondence " column of the good old Etrc- 
TRICAL REVIEW, the forum ” of station men for 20 years past. 
There is nothing like publicity to “ ginger up” public 
officials. In such a scattered association as ours any real 
'" general " meeting is impossible, the technical Press is the 
only place for that full and free discussion of those vital 
problems whose correct solution is essential in order that 
"the truth shall make you free '"—a maxim that should 
make a particular appeal to engineers who. above all men, 
spend their lives seeking the ultimate truth. I should like 
to add also in favour of discussion in the Review that many 
junior members, rightly or wrongly, fear victimisation if they 
express their views too freely. I have had several cases 
brought to my notice, in every case, I am satisfied, purely 
imaginary, but nevertheless effective. 

In my opinion the E. P. E. A. has been most skilfully navi- 
gated through some very dangerous storms, but Grade 8” 
remains degrading and insulting, and a menace to the status 
of the whole profession. 


C. S. W. 
June 90th, 1921. 


The Lubrication of Ball Bearings. 


I was much interested in reading Mr. J. C. Todman's letter 
in your issue of the l7th inst. lt is high time the question 
raised by your correspondent was fully ventilated, and I hope 
settled finally. As an expression of personal experience, I 
consider ball bearings as applied to electric motors, as being 
little better than an abomination, as compared with a sleeve 
bearing bush and ring lubrication. A well-made ball bearing 
equipment, well packed with Stauffer grease, will render the 
best of service for a long while, provided the situation в 
suitable. Petroleum Jelly, even with graphite admixed, does 
not meet with my personal approval, though quite good 
results are obtainable with this when applied to " toy motors.” 
Light machiue oil should be barred entirely, as in a very large 
number of cases freak pulleys’ form part of the motor 
equipment, and consequent belt tensions frequently militate 
against satisfactory results. Personally 1 plump for grease 
cups and Stauffer grease, to the exclusion of all else, particu- 
larly in view of the faulty material and workmanship found 
generally nowadays, particularly with small aingle-phass 
motors. * 

Walter E. Rogers, A.M.LE.E. 

Shepherds Bush, W. 12. 

June 19th, 1921. 


Situations Vacant. 


I should be obliged if you would give me space in your 
'" Correspondence '' column to bring to the notice of station 
engineers an advertisement which appeared under the heading 
of “ Situations Vacant " in your last issue. It reada:— 

“ Mains Superintendent, installation and maintenance, h.t. 
and Lt. networks, supervision mains and meter staff, maps, 
necessary statistics; also good knowledge turbines, recipro- 
cating sets, water-tube boilers, Weir pumps, &c."' 

The advertiser then proceeds to conceal his identity under 
No. 9398! 

If he wants a '' Chief Assistant Engineer," why not ad. 
vertise for one? The advertisement as worded gives the 
пир that he wants a Grade 1 chief assistant at a Grade 

rate. 

Would a knowledge of book-keeping and shorthand be an 
additional advantage, ns the successful applicant could then 
do the office work in his spare time? 


June 20th, 1921. Justitia Fiat. 


BUSINESS NOTES. 


Bankruptcy Proceediogs.—PHILIP DOWNIE, 355a, West- 
borough Road, and 88, Ronald Park Avenue, Southend-on-Sea, 
Essex, electrical engineer and factor,— The receiving order in this 
matter was made on May 18th on creditor's petition. The state- 
ment of affairs shows liabilities to unsecured creditors £491, 
against assete estimated to realise £367, from which £2 Эв, has to 
be allowed for preferential claims, leaving net assets of £365, or a 
deficiency of £126. Debtor attributes his position to becoming 
liable for goods supplied to a limited company, and the failure of 
that company to pay the accounts. It appears that on April lst 
last debtor executed a deed of assignment to a trustee for the 
benefit of his creditors, He was brought up tothe trade of an 
electrical engineer, and commenced his present business in January, 
1920, at 3554, Westborough Road, with £50 savings. The only 
books of account kept consist of a sales ledger and a duplicate 
in voioe book. Debtor became aware of his position on March 14th 
last. 

FRANCI8s EDWARD JAMES PADMORE, Marlborough Road, Nun- 
eaton, Warwickshire, electrical contractor.—The following are 
creditors in this case :— 
Metallic Engineering Co., Ltd. £133 
Par«ons, Sherwin & Co., Ltd. 18 

LESLIE PHILIP Howse, and GEORGE HARRY BERTRAM SNELL, 
electrical engineers (trading as Howse & Snell) 6 and 8, Duke 
Street, Margate, The following are oreditors herein :— 


Wilson, G., & Co... es . £15 


Braulik, G.,.. : - ИШ LIR Elec. Heating & Hardware Co. 290 
Bligh, 8. W., 8 "T oe З Anderson Bros. T at 10 
Zelvn Electric Co... oe ee 169 Bigg, C.., ee ee ео 20 
Thanet A4dtertuer. 13 Brown, A. i рЫ .. 42 
Gestetner, D., ie - 4l RHupson's, 144. T = Se 11 
Napier Kimber, Ltd. .. 189 Hunt, J. W., oe NM ae 51 
Holophane, Ltd. T аё "T 23 Snell, F. C., .. . 365 
Mann & Overton .. Nt .. 140 Chapman, A.. Ке ы К 70 
Sloan Electrical Со., Ltd. vis 57 Вик, 5. W. for Rice 4 Sons) 40 
Kent Coast Motor Co. "T 46 Suttie A Suckling.. 24 ds 10 
Fricker, V. DBD. = ay 13 Poxon & Co. D. гы, E eA 14 
Oldby, Ltd... - es ©» 11 Milisuim, care of Maison Elise 24 
Rex Imports Co. .. E FEX 24 Cole & Hardie А Ss ve 32 
Barratt, G. R. +з i4 12 Dredge, E.,.. as m m 25 
Davis, J. M. (for Commercial Powell, W. J., "m - .. 10 
Elec Co., Chester) ee vs 21 Јагіа пип Garage care of 


Davis, J. M., as above . . 13 Noble & o... A 

J. F. Lyons, electrical engineer, Consett.— Trustee (Mr. A. E. 
Oerr, 26, Collingwood Street, Newcastle - on- Tyne), appointed 
June 11th. 

SAML. BECKETT, JUN., electrician, Deane Road, Bolton.—At 
Bolton Bankruptcy Court, on June 16th, bankrupt was examined 
on a statement of affairs showing liabilities of £281 and deficiency 
of £233. During his naval career debtor had experience in eleo- 
trical work. After his discharge he was out of employment until 
he had exhausted his out-of-work pay, Then he started on his own 


account. Until Ootober, 1920, he paid hie way, but owing to trade 
depreesion the conoern ceased to pay. He been bandicapped 
by the Corporation electricity department's delay in fixing meters. 
The examination waa closed. 


Company Liquidations.—Swarren, LTD.— A petition 
for the winding-up has been presented to the High Court by the 
E.S. Co., Ltd. (Proprietors of the Electrical Supplies Co ), of 233, 
Tottenham Court Road, and will be heard in London on June 28th. 

BACHELET FLYING TRAIN SYNDICATE, LTD. and BACHELET 
LEVITATED RAILWAY SYNDICATE, LTD.— Meetings of members are 
called for July 20tb, at 11, Ironmonger Lane, E.C. to hear an 
account of the winding-up from the liquidator, Sir W. B. Peat. 


Dissolutions of Partnership. — Ramsow  Mawr- 
FAOTURING Co., electrical welders, 754, New Sumner Street 
Birmingham.—Messrs, E. E. Hall & L. J. Austin have dissolved 
partnership. 

S. SHERMAN & RON, gas and electric light fittings manufacturers, 
general factors, &c., 57, New Compton Street, W.—Messrs. E. E. 
Evans & E. Sherman have dissolved partership. Mr. Evans will 
attend to debts, 


Trade Annonncements.—The agency for the United 
Kingdom and Colonies for the Atlas Co., Ltd., of Copenhagen. 
makers of impulse steam turbines steam engines, condensing 
plant, Ko., has been taken over by Mr. E. W. Dorgy, of Norwich 
House, Southampton Street, High Holborn, W.C. 1. 

MrEssBs, W. T. HENLEY'S TELEGRAPH Works Co., LTD., Blom- 
field Street, London Wall, EC.2, inform us that they are now 
producirg in large quantities for sale, the Henley adhesive tape, 
which for years has been made practically exclusively for their 
Own use. 

THE CREDENDA Conpvuits Co. LTD., are now hsrdling 
Credenda cables and flexibles, and their new branch at Glasgow 
carries full stocks of Creda and Credenda lines. 

Messrs. R. M. RADIO, LTD. have removed from Whitefriart 
Street, E.C., to 5, Regent Square, Gray's Inn Road, W.C. 1. 

Мв. ARTHUR T. SMITH, A. M. I. E. E., of Albion House, Hanley, 
Stoke-on-Trent, has recently been appointed agent for the Midland 
Counties of England for Mesars. Bruce Peebles & Co., Ltd., for the 
sale of their electrical machinery, The counties covered by the 
agency are Stafford, Derby, Nottingham, Linooln, Rutland. 
Leicester, Warwick, Worceater, and Salop. 


Meeting of Creditors.—VicERs Bros. (Frederick Viger 
and C. H. Vigers), Balfour House, London, E.C. 9.— Meeting of 


creditors held on Tuesday, June 21st, to receive a statement of 
affairs, 
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Catalogues and LIsts.—MssRS. W. T. HENLEY'8 TELE- 
GRAPH Wonks Co., LTD., Blomfield Street, London Wall, Е.С, 2.— 
Leaflet 250, giving net trade prices of Henley (504)" adhesive 
tape. 

РИЯ Guy CHANTRILL & Co., 6, Norfolk Street, Strand, W. C. 2. 

—BStock list of motors for 60-cycle, three-phase а.с. 220-440 V. 

Fully priced. 

' Masses. REAVELL & Co, LTD., Ranelagh Works, Ipswich.— 

Pamphlet No. 42 O, illustrating and desoribing '" Axial" com- 

юн and vacuum pumps especially suitable for electric motor 
ve. 

THE OVERSEAS ENGINEERING Co., LTD., 163-165, Great Portland 
Street, W. 1.—L ist No. 63, illustrating and describing the Garage 
current converter for charging acoumulators from a. c., and 
National ' lamp-testing meters. Also list No. 73, dealing with 
" National" moving-iron and moving-coil volt and ampere meters. 
Both lists are fully priced. 

THE GENERAL ELECTRIO Co., LTD., Magnet House, Kingsway, 
W. O. 2.—List No. L24192, giving illustrations and a full description 
of the Kingsway II" miners’ electric hand lamp. Also charging 
racks, standing racks, magnetic lock openers and other accessories. 
All items are fully priced. 

AGRICULTURAL AND GENERAL ENGINEERS, LTD., Central House, 
Kingsway, W. C. 2.— Publication No. 285, a well-illustrated descrip- 
tive catalogue of "Bull" d.c. dynamos and motors and complete 
lighting sets. The oonstruotion is very fully detailed, and the 
oomponent parta are shown in every case. 

THE FALKIRK IRON Co., LTD., Falkirk. List No. 251, illustrating 
ond describing Falco" tailors’ electric irons. Priced. 

MEssBs. PETTERS, LTD., Westland Engine Works, Yeovil.— 
Publication No. 561 (86 pp). A very full catalogue of Petter 
Junior” oil engines, illustrating and describing many types 
ranging from 24 to 8 b.h.p. The list is fully priced. 

HART ACCUMULATORB Co., LTD. Stratford, E. 15.— A priced and 
illustrated leaflet advertising 5-Ah capacity ignition batteries in 
celluloid cases. 

THE MANOR Works Oo., 58, Albert Road, Aston, Birmingham. 
—A leaflet illustrating examples of sheet-metal pressings in 
aluminium, steel, brass, silver, &c., for all purposes. 

THE PHOTECTOR Co, LTD., Central Hall, Southall. — Leaflet 
E 2,030, giving illustrations, particulars, and dimensions of 


wrought-oopper cable sockets. Prices and technical data are 
included. 


Catalogues Wauted.— Catalogues and lists of electrical 
manufactures, also of oil and gas engines for electric lighting and 
other purposes, are wanted by Messrs, BENNETT X HERON, of 
South-West Works, 46, Range Road, Whalley Range, Manchester. 


Private Meetinds.—A. M. WiLMoRE, trading as the 
Petleotrio Lighting Co., High Street, Bordesley, Birmingham. —At 
а meeting of creditora a statement of affairs show liabilities of 
4312 due to unsecured creditors. The net assets are £148, a 
deficiency of £191. The debtor made an offer of a composition of 
10s. in the £. This was accepted, and a committee of the principal 
creditors was appointed. 

ARTHUR GRAY, electrical engineer, trading as Gray Electric Co., 
9, Denmark Street, Charing Cross, W.C.—The creditors were called 
together recently, at the offices of Messrs. Corfield & Cripwell, 
Balfour House, Finsbury Pavement, E.C. A statement of affairs 
was presented showing the position as at June 9th last, and this 
disclosed liabilities of £661. Of that amount £643 was due to 
unsecured trade creditors. The assets were estimated to realise 
£230, or а deficiency of £434. On behalf of the debtor an offer 
was made of a composition of Ба. in the £, payable as to Is. 3d. in 
cash, and the balanoe by three equal instalments spread over а 
period of three months each, and guaranteed. The creditors 
decided to confirm the deed of assignment, and instructed the 
trustee (Mr. Osborn) to endeavour to obtain a cash offer of 4s. in 
the &, or, alternatively, 2a. in the & in cash, and the balance in 
three months. | 


Receiver Appointed.—QuEAD, LTD., 149, Southwark 
Bridge Road, London, S8.E.1.—Mr. E. A. Harpham has been 
appointed receiver and manager on behalf of the debenture-holder. 


Tramway Workers’ Wages.—As а result of the 
deliberations of the Joint Industrial Council for the Tramways 
Industry, an agreement was arrived at on June 1601. This 
provides that wages shall remain at their present level until the 
commencement of the first full pay period in August, after which 
revisions will bs made at three-month periods. Taking the 
present wages a3 representing an equitable rate while the Ministry 
of Labour cost-of-living index figures remain at 135 per cent. above 
the 1914 level, a variation of 1s. per week will be made for each 
complete rise or fall of five points. For employea under 18 years 
of age, the variation will be at the rate of 6d. instead of Is. This 
arrangement is to stand until December 31st, 1921, and three 
months’ notice to terminate the agreement may be given by either 
party after this date. 


Organised Propaganda.— We are informed that a new 
organisation, under the title of the Federation of British Propa- 
ganda Societies, has been formed, the object of which is to 
co-ordinate the work of propaganda societies and, as far as possible, 
prevent overlapping. Already about 15 propaganda societies have 
expressed their willingness to join. The Duke of Northumberland 
will act as President, and Sir Henry Birchenough, K. O. M. G., &o., 
is the treasurer. The general secretary is Mr. David Gilmour, 
O. B. E., Sicilian House, Southampton Row, London. 


New French Companies,—There has been formed at 
Royan (Charente Inférieure) the Société Anonyme d'Energie 
Electrique (Force et Lumière) Secteurs de la Seudre, with a capital 
of 400,000 fr. in 100 fr. shares, 2,000 of which are apportioned to 
M. Henri Grenet, for his assets, namely, power stations at Royan 
and Mornac-sur-Seudre ; buildings and lands at the latter place; 
material, tools, concessions, Кс. In addition, he has been allotted 
70,000 fr. in specie. 555 


Trade with Siam.— Тһе United States was the heaviest 
contributor of electrical goods and apparatus to Siam during the 
fiscal year 1919-1920, and it is believed that with greater enterprise 
Great Britain might easily improve her position. Owing to the 
fact that no electrical apparatus of any kind is manufactured in 
Siam, there is a demand for all classes of such goods, with the 
addition of specialities needed for a tropical country. The import 
duty on all electrical goods is 3 per cent. ad valorem. There are no 
other restrictions in thia trade, and it is not required to have the 
country of origin stamped upon any articles sold in this kingdom. 
There has hitherto been no development of hydroelectric power in 
Siam, and in years with normal rice crops paddy husk is used for 
fuel, owing to its cheapness and the fact that the cost of oil, coal, 


and wood is comparatively high, as compared with neighbouring 
countries.— Eastern Engineering. | 


New Italian Companies.—There has been formed at 
Milan, with a capital of 1.000,000 lire, the Società " Osram," with 
the object of trade in and eventually manufacture of electro- 
сш articles, and especially Osram, Wotan апа A.E.G. glow 

amps. у 
The Società Euganea di Elettricita has been formed in Venice 
with a capital of 10,000,000 lire, It is an offshoot of the Società 
Italiana Utilizzazione Forzeidrauliche del Veneto, the Oredito 
Industriale di Venezia, and the Società Adriatica di Elettricita. 

The Società Vercellese di Elettricità, with a capital of 6,000,000 
lire, haa been embodied at Vercelli for the purpose of the manu- 
facture of electrical plant for agricultural uses. 


Patents and Licences of Right.—Notice is given that 
the undermentioned patents were endorsed Licences of Right 
on the dates shown :— 

June 9th, 1921.—No. 10898/14 (Van Der Hoorn, L.. J.), Im- 
provementa in or relating to electric sale apparatus." mE 

June 10th, 1921.—No. 26187/10 (M. Breslauer), " Improvements 
in electric current generators.” No. 28595/12 (R. Krause), Im- 
provements in appliances for producing electric oscillations.” 
No. 13129/15 (W. Otto), Arrangement for producing short uni- 
directed high-tension electric current impulses.” No. 11821 
(12973/18) (E. Walter), “ Improvements in braiding machines,” 


No. 125369 (7217/19) (E. Walter) "Improvements in or relating 
to braiding machines." р 


Inquiry. — Makers of or agencs for the Ackermann- 
Johnson Anchors” for switchboards, are asked for. ‚ 


Derby Agricultural Show.—At the above show, which is 
being held from June 28th to July 2nd, the advantages of elec- 
tricity in farming will again be demonstrated. MkssRs. PETTERS, 
LTD., of Yeovil, intend to exhibit а number of examples of their 
engines and electric lighting and power sets. Among these will 
be a number of Petter-Light sets of various outputs with 
battery equipments, switchboards, &c, 


E.D.A. Activities, — Тһе British Electrical Development 
Association, Hampden House, 84, Kingsway, W. C. 2, is endeavouring 
to interest electrical contractors and suppliers of electricity in the 
use of local newapapers for the furtherance of the electricity 
campaign. To this end the Association has recently issued a book 
on the subject (E.D.A. No. 164), which suggests methods and 
matter to those concerned with local Press advertising. А 
number of suitable advertisements are reproduced fn which are 
embodied the special points brought out in the text. These 
advertisements are all illustrated, as the best way of appealing to 
the public is to please the eye, and the Association is prepared to 
supply eleotros of these pictures at reasonable prices, Acoom- 
panying the book is a sheet of seven advertisements which can be 
sent to а local newspaper as copy for reproduction. 

The Director of the Association desires to state that information 
and inquiries may, in future, be sent under the same cover as 
circulars. Engineers and managers and others are requested to 
open and eramins carefully all sample parcela of publicity matter 
and other communications from E. D. A. as received. 


The Lyons Falr,—The Department of Overseas Trade is 
informed that, in connection with the Autumn Lyons Fair, an 
international competition for inventions will be held from October 
1st to 16th, in the Palais dela Foire. Al) apparatus, plans, designs, 
or models, relating to the following will be eligible for competi- 
tion :—(^) Electric accumulators and electric apparatus; (5) textile 
machines and apparatus ; (c) automobile and cycle improvementa ; 
(d) agricultural machines ; (е) artificial limbs; (/) domestic heat- 
ing ; (g) apparatus for protection of workers. An entrance fee of 
60 fr. will be charged for each invention entered. Applications 
should be sent in before September 15th to the Société des 
Inventeurs, 17, Place Bellecour, Lyons.— Board of Trade Journal. 


Withdrawal from Whitley Council.—The St. Helens 
Electricity Committee's recommendation to the Town Council to 
withdraw from the District Council No. 3 (North-Western Area) 
for the Electricity Supply Industry, has been accepted. The 
ground upon which this decision was reached was that the Elec- 
tricity Committee did not think that the Whitley Council was the 
beat method of considering the wages to be paid to its men, 
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Book Notices,—Circular No. 100 of the U.S. Bureau of 
Standards, Nickel (106 pp.). Washington : Government Printing 
Office. Prioe 20 cents.—This is a very comprehensive treatise upon 
‘nickel and ita alloys. Dealing first with sources and the metallurgy of 
the subject, it passes to the chemical and physioal properties of nickel, 
dealing exhaustively with ita conductivity, magnetic properties, 
density and other characteriatics. Thetechnologio section inoludes 
auch prccesses as casting, rolling, forging, welding and electro- 
deposition. Among the alloys of nickel treated upon in this 
circular are monel metal, copper-nickel, ferro-nickel (nickel steels), 
and special acid resitting and electrical alloys. The appendices 
give definitions of physical terms, U.S. patents on nickel alloys 
(1900-1920), typical specifications and a bibliography. 

Modern Central Stations.” By C. W. Marshall. Pp. x + 112, 
20 figs. London: Bir I. Pitman & Sons, Ltd. Price 2s. 6d. net. 

“Journal of the American Institute of Electrical Engineers.” 
-Vol. XL, No. 6, June, 1921. New York: The Institute. $1. 

Technologic Paper, No. 188, of the U.S. Bureau of Standards. 
" Some Properties of White Metal Bearing Alloys at Elevated 
Temperatures.” (16 pp.) Washington: Government Printing 
Office. Price 5 oents.—This paper describes an apparatus for 
determining the yield-point and ultimate strength of white metal 
bearing alloys at temperatures up to 100° C. An apparatus for 
ascertaining the Brinell hardness of these alloys is also dealt with. 

"Pitman's Technical Bookshelf. No. 4, June, 1921. (20 pp.) 
London: Sir Isaac Pitman & Sons, Ltd.— Many interesting notes 
and short reviews of books dealing with all brancbes of technical 
work are included in this issue, and electrical engineering and its 
suxiliary subjects receive a great deal of attention. 

"The Cost Accountant." Vol. I, No.1, June, 1921. London: 
The Institute of Cost and Works Aocountants.—This is the first 
appearance of the гесепі1у- formed Institute's official journal which 
is to be published monthly. Many useful notes appear, as well as 
articles on accountancy, progress work, and costing. 

* Electrio Motor Installations: Their Upkeep and Lay-oat.” 
(The Vulcan Engineering Manuals.) (112 pp.). Manchester: 
Vulcan Boiler and General Insurance Co., Ltd. Price 2s. 6d. net. 


“The Metropolitan-Vickers Gazette.” Vol. VI, No. 98. May, 
1921. Articles included in this number of the Gazette are 
" Installation and Operation of M-V Power Transformers,” by A. J. 
Bridge; " Heating апа Cooling Curves and their Application to 
Oil Circuit Breakers," by G. E. Gittens, B. So. (Lond.): Electrical 
Equipment for Aro Welding" ; and two reprinted papers on The 
New Management" and "Radiology Applied to the Testing of 
Materials." 


The Mining Electrical Engineer.” Vol. I, No. 9. June, 1921. 

Manchester: The Association of Mining Electrical Engineers, 
Price 1s. net. The final number of the first volume contains papers 
on ' Electric Winding,” by A. B. Maclean, M.A., B.Sc.; The 
Power Requirements of Collieries,” by J. M. Heslop; * Oil Fuol for 
Steam Raising,’ by Н. T. Watson; and an illustrated description 
of a large underground plant. 

Science Abstracts. Sections A and B. Vol. XXIV, Part 5. London: 
Е. and F. N. Spon, Ltd. Price 28. 6d. net per part. 

" Engineering Directory." No. 68. May, 1921. (120 pp.) 
London: Engineering, Ltd.—This is the latest edition of the 
alphabetical and olassifled list of advertisers in our contemporary, 
and it possesses the usual features of utility, including glossaries for 
the use of foreign buyers. 

“The Journal of the Röntgen Society.” Vol. XVII, No. 67. 
April, 1921. (48 pp) London: Percy Lund, Humphries & Oo., 
Ltd. Price 5s. net (quarterly).—In this issue is described & new 
type of X-ray photographic plate, which reduoes the time of 
exposure necessary to one twenty-fifth of the normal, Mr.N.A. 
Codd's paper оп " Increasing the Efficiency of X-ray Tubes by an 
Improved Design of Coil and Interrupter is reprinted. as ig also & 
lecture by Mr. N. E. Luboshez on “ Scattered Radiation and the 
Use of Intensifying Screens.” 

"Rate Research." Vol. XIX, No. 9. (14 pp) New York: 
National Electric Light Association (Rate Research Department). 
This issue deals with the papers recently read before the Institution 
of Electrical Engineers by Messrs. Beauchamp and Blaikie, as well 
эд a number of desisions regarding tariffe in the United States. 


„Coal Mines Act: Statutory Rules and Orders, 1921." No. 672, 
(10 pp. and 5 plates.). London: Н.М. Stationery Office, Price 64. 
net.— This publication describes and illustrates a number of miners’ 
safety lamps which conform to the “Safety Lamps Order" of April 
20th, 1921. 

„Useful Tables and Data for the Assistance of Consumers of 
Wire.“ Third Edition. London: W. F. Dennis & Co., 70, Queen 
Victoria Street. Prioe 28. 6d. (leather, За. 6d.).—This is a handy 
vest-pocket booklet containing a great amount of information 
regarding aluminium, steel, iron, copper, bronze, and other wire. 
Physical and electrical characteristics are fully dealt with, such 
details as breaking-strain for various siz3s, conductivity, weights, 
Ko., being given in table form. 


Strike at Birkenhead.—A correspondent states that the 
electricians at Messrs. Cammell, Laird & Co.'s shipbuilding works, 
Birkenhead, are on strike owing to the non-reinatatement of the 
apprentices who participated in the recent electrical trades dispnte. 
The firm contends that the apprentices broke their indentures, and 
they are not obliged, therefore, to re-employ them. The journey- 
men members of the Electrical Trades Union have now been 
on strike nearly five weeks, but there is stated to be a prospect 
of an early settlement. 


Copper and Lead Prices.—Messrs. F. Suita & Co. 
report June 21st. Copper (electrolytic) bars, sheets, wire roda, 
and h.c. wire. No change. DU 

Messrs. JAMES & SHAKESPEARE report June 22nd. Copper bars 
(best selected), sheet and rod, £114, 82 decrease; English pig - lead, 
£23, 5s. reduction on last week's quotation. 


Annual Outlug.— The annual outing of the staff and 
employós of Messrs. Semoo, Ltd., took place on Saturday, June 
llth. The party went by ohar-à-banos from the company's 
head offices in High Street, Shoreditch, to Egham-on-Thames, 
the route chosen being ria Kingston and Hampton Court. 
Luncheon was served at the Coach and Horses at Egham, 
and sports followed. There was a oricket match between 
the Inside and Outside staffs, in which the latter won. Time 
was then pleasurably occupied on or beside the river. Tea wa 
served later, and during the sitting thanks were accorded to Mr. 
J. H. Smith, the secretary of the company, who had carried 
through the day's arrangements. The party returned to town ria 
an extended route through Virginia Water and Windsor. 

The Bristol, Cardiff, and Swansea staff of the Edison Swan 
Electrio Oo., Ltd., held their annual outing on 8th inst., when the 
Wye Valley was visited by motor-coach. The company numbered 
about 70. After various sports had been indulged in, tea was 
served at the Royal George Hotel, an impromptu concert following, 


The Engineering Wages Dispute.—The revised terms 
submitted by the Engineering and the National Employers’ 
Federations to the Trade Unions concerned, for a decision by 
ballot, are as follows :—With respect to the bonuses of 74 and 124 
per cent., one-third of these will be withdrawn at the commence- 
ment of the first full-pay period in July, one-third in August, 
and the remainder in September. At the commencement of the 
first full- pay period in October next, 3s. per week will be deducted 
from time rates and 74 per cent. from piecework rates. A further 
3s. per week will be deducted from the war bonus of 26s. 6d. 
when the Ministry of Labour index number arrives at 115 per 
cent. over the pre-war level ; this last reduction is not to be made 
earlier than the beginning of the first full-pay period in November. 


Fusion of Interests in Germany,— Tbe Kolnische Zeitung 
reporte a fusion of interests of six railway, tramway, and other 
carriage-manufaoturing companies. The new company іа registered 
in Dusseldorf, and comprises Dessauer Wagonfabrik A. G., Dessau ; 
Dusseldorfer Eisenbabnbedarf vorm. Karl Weyer & Oo., Dussel. 
dorf; H. Fuchs, Wagonfabrik A.G., Heidelberg; Siegener 
Eisenbahnbedarf A.G. Siegen; Wagonfabrik A.G., Uerdingen a/Bh; 
Wegmann & Co.. Cassel. 


Works Bo s' Cinb.— Recent extension of welfare work 
at the Phenix Dynamo Manufacturing Co., Ltd. (branch of the 
English Electrio Co., Ltd.), Thornbury, Bradford, includes s 
commodious club for the boy employés, comprising a full-sized 
Army hut, adjoining the works tennis courts. The opening 
ceremony was performed last week by Oaptain Crawshaw, works 
manager. The club includes a canteen, billiard room, and oold 
douche. Provision is made for many other games, and tbe club 
is fully lighted by electricity. The main hall has a platform with 
scenic background. At the opening there was a concert by the 
works orchestra and artistes specially engaged, followed by 
dancing. A girls’ olub will shortly follow. 


For Sale,— Assets Auctions Co., Ltd., will sell by auction, 
on June 29th, at 119-121, Newington Oauseway, Government 
surplus telephone and electrical stores. Ormskirk Board of 
Guardians has for disposa: one 50-b.h.p. “ National" gas engine, 
coupled to a Witton” multipolar 220-у. d.c. dynamo. For parti- 
culars see our advertisement pages to-day. 


Shonld Corporation Electrical Engineers Accept 
Contracts ?—This question was raised at the last meeting of 
Kilmarnock Town Council. The electrical engineer reported that 
"he had placed the steel work on order, which included columns, 
roofing, roof trusses, and corrugated iron required for the extension 
of the oar-shed : that Redpath, Brown & Оо. quoted £549 for this 
work, and that being thelowest offer, he had placed the order with 
them." A member asked whether the Electricity Committee 
had given the 
objected to any official being allowed to do so. The Provost 
pointed out that the Committee approved of the engineer's action, 
but it was agreed that the Electricity Committee alone be given 
power to settle contracts. | 


Swedish Telephone Companies.—The plan to fuse the 
Н. T. Cedergren and L. M. Ericsson telephone concerns, proposed 
by the boards of the companies concerned, was defeated at § 
general meeting of the Cedergren Co, by a large majority. —Jtevter! 
Trade Service (Stockholm). 


Germany and the Metal Тгайе,—1 is reported from New 
York that active steps are being taken by Germany to regain het 
pre-war ascendanoy in the nan-ferrous metal markets of the world. 
8.8. Tuthill, Secretary of the American Zino Institute, says that the 
American trade is threatened, and that at present Germany and 
Belgium are negotiating for & re-establishment of their former 
trade relations with the metal markets, 
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LIGHTING AND POWER NOTES. 


Accrington.—Prorosren Prick INcREASE.— The Town 
Council, as the outcome of the loss of £13,000 on the electricity 
undertaking last year, is proposing to increase chargea for lighting 
from ‘d., plus 10 per cent. per unit, to 8d. per unit, and to increase 
the charges for power on a sliding scale. Power users who have 
paid 144, per unit will have to pay, roughly, 1łd. The new 
charges are expected to bring in an extra revenue of £15,000 a year, 
and they will come into operation next month. 


_Australia.—Susraco (W.A.).—The Municipal Council 
has been unable to meet the demand for electricity, owing to 
the limited capacity of its plart. At the last meeting of the 
Council it was decided to raise a loan of £25,000 in order to 
arrange for a complete change over. The existing plant is totally 
inade juate, and negotiations have been opened up with the Perth 
City Council to supply electricity in bulk at low pressure. This 
will necessitate an alteration of existing arrangements.— Tenders. 


SypxAY(N.8.W.).—The North Sydney Council has asked the Sydney 
City Council to consider the question of a bulk supply in place 
of supplies to individuals in the North Sydney district. . Reporting 
upon the matter, Mr. Forbes Mackay, the electrical engineer, 
thinks that a bulk supply would probably be more remunerative to 
the City Council than the existing arrangement. 


THE MORWELL ScHEME.—A large body of opinion in the 
country districts of Victoria holds that the Government did not 
properly investigate the possibilities of generating electrical energy 
by water power before emberking upon the scheme for generating 
energy from brown coal at Morwell. Having committed itself to 
the Morwell scheme, the Government, it is alleged, is placing 
needless and fatal restrictions upon private enterprise in the 
development of hydro-electric schemes. The principal desire at the 
moment is that these restrictions should be removed, so that all 
schemes that are capable of commeroial success may have an equal 
opportunity of development. 

At the instance of the Victorian Farmers’ Union, a conference on 
the subject was held at the rooms of the Employers’ Federation in 
April. The delegates represented a great variety of country 
interests, including branches of the V. F. U., mupioipalities, butter 
factories, irrigation settlements, and country industries generally, 
Some of the metropolitan municipalities were also represented. 
The following motion was carried unanimously : — 

That the Government be requested to proceed with the Morwell 
and Kiewa electrical schemes concurrently, or to withdraw opposition 
to the Kiewa scheme by private enterprise, and to withdraw all 
restriotions to the Kiewa company entering into oompetition with 
the State enterprise." 

In a reply to these criticisms, Sir John Monash said the Morwell 
scheme had been undertaken under the best possible advice. The 
commission’s engineering staff had a very high standing, and Mr. 
Merz, of Merz & M'Lellan, bad investigated all the proposals for the 
generation of power, and had recommended the Morwell scheme. 
Mr, Merz having endorsed this view, the Government submitted 
the scheme to Parliament. Hydro-electric possibilities had been 
investigated by Mr. A. G. M. Mitchell, the most prominent hydraulic 
engineer in Australia. His report on the Kiewa scheme showed 
without doubt that any development in this direction would be 
premature, and was not to be preferred to the Mor well scheme.— 
The Age (Melbourne). 

THE METROPOLITAN- VICKERS CONTRACT. — In view of the 
importance and magnitude of the Morwell scheme, it may be of 
interest to note a few details relating to the power-station generating 
p!ant, the contract for which has been secured by the Metropolitan- 
Vickers Electrical Co., Ltd. 

Five main generating units and one auxiliary unit have been 
ordered, the aggregate capacity of the plant being 63,100 kW. 
Each of the main unite will have & maximum continuous rating 
of 12,500 kW, and will run at a speed of 3,000 r.p.m. The 
auxiliary emergency set will have a maximum continuous rating 
of 600 kW at 3,000 r.p.m. Steam will be raised in boilers fired 
with brown coal, having a calorific value of about 6,000 B.th.u. per 
lb., and will be supplied to the turbines at a normal pressure of 
250 lb, per aq. in. gauge and а normal temperature of 630° F. The 
main turbines will be of the multiple-exhaust type, and will be 
equipped with self-contained feed-heating systems, the heaters 
being arranged within the turbine casings, in accordance with the 
Metropolitan-Vickers standard arrangement, in which the ateam 
used for heating is diverted from the turbine at a pressure of about 
5 lb. per sq. in. absolute. The turbines will exhaust into surface 
condensers, to be made in Australia. Each condenser will have a 
cooling surface of 17,000 aq. ft., and will be designed to maintain 
a vacuum of 28 in. at full load when supplied with cooling water 
at a temperature of 70 F. The condeuser auxiliaries will consist of 
motor-driven vertical centrifugal circulating-water pumps, motor- 
driven condensate extraction and lift pumps, and steam-operated 
air ejectors. 

Each of the main alternators will be wound for three-phase, 
50 periods, 11,000 volts, the specified capacity being obtained at 
'9 power factor. The alternators will be ventilated on the closed 
air-circuit system. 

The 600-kW auxiliary turbo-alternator set will be required for 
Starting up the station auxiliaries and for emergency purposes 
only. The turbine of this unit will be of the back-pressure type, 
designed to exhaust against a normal pressure of about 1 lb, per 
&q.in. gauge. The alternator of the auxiliary set will be wound 
for three-phase, 50 periods, 400 volts, '8 power factor. 


— Aylesbury.—Loan.—The Town Council has applied for 
а loan of £4,500 for services. 


Bedwas.—BuLk SuPPLY.—A а meeting of the Dis- 
trict Council a report was submitted by the Lighting Committee 
recommending the Council to exercise the powers to be conferred 
by the Electricity Commissioners, and that negotiations be opened up 
with the South Wales Power Co. and the Bedwas Navigation 
Colliery Co. for & supply of electricity Ín bulk and specifications 
prepared for tenders for the installation of electric lighting in the 
Bedwas and Machen wards. The clerk said it was proposed only 
to apply the order to Bedwas апа Machen at present, but it 
would be extended to Trethomas and Maesyowmmer later. It was 


algo intended to install electrio lighting in the Council's new houses 
on the Gleba site, Bed was. 


Belfast, — Loan. — Mr. A. D. Price, Engineering 
Inspector of the Local Government Board for Ireland, held an 
inquiry, on June 15th, into the application made by the Corpora- 
tion for sanction to а loan of $120,000 for the electricity under- 
taking. The Town Solicitor gave evidence as to the finances of the 
city, and the need for the loan to meet business requirements, &с. 
More than the £120,000 required was owed the Corporation, but it 
took a long ti ne to get it in, and although the Corporation sought 
&n overdraft, it did not follow that interest would have to be peid 
on that sum. The interest would rise and fall with the income 
derived from the electrical undertaking. Ooal was badly needed, 
and large stocks absolutely essential. But for the foresight of 
those responsible for the stock of coal, it was quite possible that 
the electrica] and gas undertakings would have been olosed down 
long ago. Mr. R. G. Geale, city accountant, gave evidence, ag did 


ales t T. W. Bloxam, the electrical engineer, and the inquiry 
closed. 


Вехі, —ҮкАв'в Workina.—The accounts of the Cor- 
poration electricity undertaking for the year ended March 81st, 
1921, show gross profits of 27,460, an increase of £1,060 on the 
previous 12 months. After making provision for repayment of 
loans and income-tax, there is a net profit on the year's working of 
2639. After writing off a debit balance of £122 on the previous 
year, a credit of £517 is carried forward. 

In view of the appeals for economy in use of electrical energy 
owing to the coal situation, the Council has decided to abandon the 
minimum charge for the current half-year. 


Berkhamsted. OverHeaD Lines.—The Urban District 
Council has objected to the erection of overhead lines by the 
Chesham Electric Light and Power Oo., Ltd., for the supply of 
electricity in the parish of Northchurch, on the ground that the 
poles would be an obstruction and dangerous to the public. 


Blackburn.—New  SU2-8TATION.— The chairman and 
vice-chairman of the Electricity Committee have been em 1 


| empowered 
to acquire a plot of land at Lower Darwen for the erection of an 


electricity sub station. | 


Bolton.— TEAR'S  WoRkrNG.— The accounts of the 
Corporation electricity department for the year ended March 81st 
last, record a total income from all sources of £273,531, as oom- 
pared with £200,569 in the previous year. Working expenses 
totalled £186,350, as against £140,248, leaving a gross profit of 
£87,181 (£60321). After payment of capital charges, &o., the 
result was a net profit of £27,779, comparing favourably with a 
balance of £19,965 for 1919.20. Of this profit, $24,130 was 
allotted to expenditure out of revenue, and the balance carried 
forward. The borough electrical engineer (Mr. W. J. H. Wood) 
points out that although, on account of increased fuel costa, the 
cost of generation has increased considerably, this cost is still below 
ld. per unit, and at present-day prices the average selling price of 


1°55d. per unit is not unreasonable. The number of units sold 
rose from 24,944,906 to 30,298,980. 


Bootie.—Extension or SuPPLY.—The Electric Power 
and Lighting Committee has resolved to take the necessary steps 
to obtain the consent of the Electricity Commissioners to the 
extension of a supply of electricity to the Litherland area, and that 
the Litherland Council be informed that the Oommittee suggests 
that the Council should furnish a guarantee of consumption ata 
certain figure. The Bootle Council enterei into an agreement with 
the Litherland Council in 1914 to take over the Lighting Order 
which was to operate until six months after the official termina- 
tion of the war. The Electric Power and Lighting Committee had 
& number of demands from Litherland, but in each case it had 
to get & further order from the Electricity Commissioners. When 
it was moved in the Bootle Council Chamber that application for a 
special order be made to the Electricity Commissioners, it was 
pointed out that one of the firms concerned was so anxious to get & 
supply that it was willing to lend the Council £3,000, 


Bradford.—Licutina Economy.—The Corporation has 
eet up а Special Joint Sub-Committee to inquire into, and report to 
the Corporation upon, the practicability of suspending street 
lighting for the three summer months of June, July, and August 
every year, as а measure of public economy, quite apart from the 
present question of coal shortage. 

Canada. NEW Ontario Loan.—A loan of about 
$22,000,000 (nominally £4.400,000) is expected to be floated for the 
Province of Ontario in about two or three weeks, according to an 
announcement made by Mr. Peter Smith, Provincial Treasurer, 
Mr. Smith indicated that it might be necessary to go to New York 
to secure at least a part of the loan. The bulk of the funds to be 


secured will be used for the Hydro-electric Power Oommisgasion's 
purposes.— Reuter, 
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QUEENSTON-CHIPPAWA CANAL.—About 7,000 men are al work 
on the Queenston-Chippawa Canal development for the Ontario 
Hydro-Electric Power Commission. It is expected that by the 
beginning of September two 55.000-h.p. generators will be ready 
for operation. The Commission's plans call for another 55,000 h.p. 
a few months later, and the ultimate production calculated upon 
is over half a million h.p. selling at a probable price of 310 per h.p. 
— lieuter's Trade Service (Ottawa). 

DEVELOPMENT OF THE Sr. LAWRENCE RIVER. — In an 
elaborate report, made to the International Joint Commission 
(Canada and the United States) on the deepening of the St. 
Lawrence for ooean-going vessels, and the development of the 
power possibilities, the engineering firm of Messrs. Hugh Cooper 
and Co., of New York. proposes to finance, on behalf of private 
capitaliste, 1,000,000 h.p.. and to construct a 30-ft. navigation 
channel, says the Montreal Ga:ette. The coat of the canalisation 
would not be more than $30,000,100 each to the Governmenta of 
Canada and the United States. The power will, cost consumers, 
exclusive of State and Federal taxes, about $17 per h.p. The first 
inatallation, it is proposed, will be on the American side, and will 
supply 400,000 h.p., 50,000 of which will be available for distri- 
bution in Canada, and when the demand exceeds this quantity 
construction on a Canadian site will commence. The ultimate 
electrical power that can be produced is stated to be 6,625,000 h.p. 
This would replace 66,250,000 tons of ooal annually, and, by the 
improvement of the canal aystem, the present 46 miles of canal 
and 21 locks can be replaced by 3} miles of canal and six locks. 
The cost of this improvement in navigation, and the power 
development, is estimated at $1,500,000.000.— Reuter Trade 
Service (Ottawa). 

ELECTRICAL SMELTING IN | VANCOUVER, — The managing 
director of the Canadian Iron and Steel Smelters, Ltd., has 
announced that British capital has been secured to build and 
operate a large electric smelter in Vancouver. An initivl 50-ton 
plant will be operating by August. The company has been given 
5,Cv0 tons of iron ore by the Provincial Government as an induce- 
ment to commence operations,— /teuter's Trade Service (Vancouver). 


Carlisle —REroRT ох UNDERTAKING.—The town clerk 
has been requested to ascertain the terms upon which Mr. Arthur 
Ellis, of Cardiff. the consulting engineer nominated by the Presi- 
dent of the Inatitution of Electrical Engineers, will undertake to 
report upon the present position of the electricity undertaking, 
with his recommendations for meeting the future demands upon 
the undertaking.—(arlixle Journal. 


chesham.—CHZAP Liguting.—The Electric Light Co. 
has offered to supply electric light to the new Council houses at 
ls, per week during winter months, and 6d. per week during 
summer months. Householders are not to be limited toa particular 
amount, 


Continental.—SwEDEN.—The increased use of electricity 
in Sweden is shown by the following official figures relating to the 
years 1917—1919 :—Number of electricity works in 1917, 1,760; 
in 1918, 1,887; in 1919, 2,057. The total power of the generating 
plant in the three periods was, respectively, 1,028,758 kW, 
1,270,227 kW, and 1,238,215 kW. The power furniehed to motors 
in the three years was 313,273 kW, 362,258 kW, and 410.767 kW. 
The power supplied to electr®-chemical factories wae 478,763 kW, 
668,386 kW, and 502,833 kW. The number of glow and arc lamps 
installed was of the former :—3,704,374 in 1917, 3,027,518 in 1918, 
and 3 610,102 in 1919; of the latter in the same periods: 2.815, 
2.152 and 610, showing а steady fall off in their use. The 
number of motors installed in the three periods was 34,963 in 
1917, 29,838 in 1918, and 34,749 іп 1919.— . /udustria Electrique. 

Rvs314.— During the year 1920. says а Russian journal, electricity 
was furnished to Moscow from several stations ; namely, the Moscow 
Government electrical station, the Moscow tram way system station, 
the Elektroperedatchas, the Gluchovskaya Stantzia, and the 
Orechov-Zubeakuya group. The Moscow Government electrical 
station was itself of sutlicient capacity to supply all the demands 
of the town, but owing to the scarcity of fuel, the work had to b» 
done by less powerful stations with their available fuel. The 
estimated requirements of Moscow for 1520 amounted to 80,003,000 
kWh. The quantity supp'ied was 72,000,000 kWh., i.e., 90 per 
cent. The demand for electricity increased in the later months of 
1920. Ofthe total quantity delivered in Moscow, 44 per cent. was 
for power purposes, and 66 per cent. for lighting. There was an 
increase ander both heada over 1919. 

The Very Put, referring to the Russian electrical services, says 
that the leading combination, called the Elektrosila " (electric 
power) section, includes 10 factories, of which the most successful 
are the Siemens-Schuckert, the Dynamo, and V. E. K. The reporta 
on the others are not particularly satisfactory. | 

The same journal refers to a direct electric train service on the 
“ Ма hovin system. to be started soon between Petrograd and 
Moacow. 

GrRMANY.—Àn amalgamation of the electricity supply works 
owned by the State, and carricd on under joint stock auspices, either 
in continuation of former company proprietorship, cr as special 
companies created by the Government, has now been decided upon, 
the absorbing concern being the Electro-Works Co., of Berlin. 
which was formerly the Golpa Jeasnitz Lignite Co., of Bitterfeld, 
and which supplies power to, among others local ammonia nitrate 
worke, based upon the fixation of atmospheric nitrogen. The 
Electro-Works Co., for instance, is takiny over the asseta of the 
central German concerns known as the Power Transmission Co., 
the Central German Power Works Co., the Micderlausitz Power 
Works Co., the Brigitta-Sachsenburg Corporation, and the Lignite 
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Co., and thus secures possession of the power works at Zsehornewitr, 
Trattendorf, near Sprenburg, and Lauta, the lignite mines of 
Golpa and Brigitta, and the high-pressure tranemiseion lines from 
the power stations situated in the lignite districte of Bitterfeld 
and Lausitz to Berlin and to Saxony. These cases, however, are 
not the only instances of companies whose shares are entirely held 
by the State, as moet of the former State armament works are now 
vested in a Government company, under the title of the German 


Works Co. and are apparently engaged on peace-time manu- 
facturing work. re 


FINLAND.—The Finnish Government has just asked the Chamber 
of Representatives for a loan of 22,500, 000 fr. for the first portion 
of the work of developing the State waterfalls. Finland possesses 
very considerable water-power resources, only а amall fraction of 
which is at present utilised. It is reckoned that the falls on the 
river Ulea, and on the wateroourses more towards the south, are 
equal to 1,600,000 h. p. at the turbines. A large part of these belong 


. to the State, which owns the most important, or, at least, is 


interested in their utilisation. On the upper Vuoksen it has the 
disposition of 380,000 h.p. as possessor of the Imatra Falls, and is 
the principal shareholder in the undertaking concerned with the 
development of the Tornator Falle (211,000 h. p.), the Kymmense 
River (18,500 h.p.), the river Ulea (542,000 h.p.), and the Pyakos 
Falls (99,800 h. p.). Although the outlay on the utilisation of these 
several falls will amount to many hundred millions (it is reckoned 
that tbe falls of Imatra alone will call for 320,000,000 fr.), it is, 
nevertheless, held that the Government should not hold its hand, 
for the high price of both coal and wood has forced a large 
number of industrial undertakings to utilise the falls belonging to 
them, which are, however, not being worked under the most 
favourable conditions.— L’ /ndustrie Electrique. 


Derby.— FIRE at Power SrATION.—AÀn outbreak of fire 
occurred at the Derby electricity works on June llth, causing a 
dislocation of the tramway services, As the fire happened some- 
where about the factories’ closing time, they were not affected to s 
great extent. This is the second recent fire; the first oocurred 
on May 13th. 


Douglas (I. of M.).—Evecrricity COxurrrER.—At the 
June meeting of the Town Council a resolution was moved : “ That 
as the purposes for. which the Electric Lighting Committee was 
established have now been accomplished, it is necessary that s 
standing Electric Lighting and Power Committee be appointed 
from the Council to deal with the electrical undertaking, and to 
carry out the terms and conditions of the Bill which has now 
passed both branches of the Legislature, and under which certain 
work must be commenced within six months of the date of ita 
promulgation.” After a lengthy discussion the. motion was 
defeated, the town olerk explaining that it was for the Council to 
give the existing Committee a fresh appointment, or else 
appoint a Standing Committee. 


Hamilton.— PROPOSED WATER-POWER SCHEME.—It was 
reported to the Town Council that a oompany is considering 
utilising certain water power in Lanarkshire for the generating of 
electricity. The matter has been remitted to Messrs. Edmandsons 
for their consideration. The Council is applying for power to 
borrow £12,000 for extensions. 


Inverness.— PROPOSED WATER-POWER SCHEME.—At 8 
meeting of the Town Council on June 18th, the Council's consulting 
engineers presented a report on a scheme for providing electricity 
to the town by means of water power. It is proposed to utilise 
Loch Luichart for this purpose, and the districts included in the 
scheme are Strathpetfer, Dingwall and Inverness. The estimated 
capital expenditure will be «230,000, and an output of 8,800,000 
kWh is expected to be obtained. Later the supply may be extended 
to Invergordon, Tain, Elgin and Lossiemouth. It was stated that 
the price per kWh could be fixed at 3d. for Inverness and 1d. for 
Strathpeffer and Ding wall. 


Leeds.— VEAN'S WoRKING.—The report upon the elec- 
tricity works for the year ended March 31st, 1921, records a total 
income from all sources of £519,021, as compared with 3 468,718 
during 1919-20. Working expenses amounted to £313,055, as 
againat £237,823, leaving a groas surplus of £205,966 (£ 230,895). 
Income-tax and loan charges absorbed £152,105, leaving а net 
profit of £53,861, little more than half that of the previous year 
(£100,418). Of this profit, £23,592 was contributed to capital 
expenditure, leaving ап actual surplus of £30,269. The total 
number of unita sold rose from 63,023 502 to 63,921,813, and the 
generating costs per unit sold from 1 41d. to 1'71а, The average 
price obtained per unit increased to 1'95d. from 1'79d. The elec- 
trical engineer reports в relatively large increase in the amount of 
energy used for heating purposes, but the demand for power for 
traction purposes fell off. The generating capacity remains ai 
51,000 kW. 


London.— WooLwicH. —The Borough Council he 
decided to apply for permission to raise its statutory maximum 
charge forelectricity for lighting from 6d. to 104. per unit. 

Sr. Pancras,—The Council hae received the permission of the 
Electricity Commissioners to borrow £20,450 for the provision of 
Benen plant, and £12,700 for the purchase of converting 
plant. 


Long Eaton.—YkaR'8 Workina.—It is reported that 
the working of the Council's electricity supply undertaking, for 
the year ended March 31st last, resulted in a deficit of 43,200, 
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ENGINEERS, 


WORKS: ASTON, BIRMINGHAM. 


COMBINED SWITCH AND STARTER. 


Specially suitable for mounting direct 
on machine tools, or where space 
Is IImited. 

Pedestal Ammeters fitted on the top 
when required. 


Fuses of the Home Office Bridge 
Pattern. 


Starter Covers: Elther totally enclosed 
or radial slotted pattern. 


Sizes: 1—10 H.P., 100—500 volts. 


LONDON : BIRMINGHAM:: BRISTOL : 


MANCHESTER : 
31, King Street, Phoenix Chambers, 59, Hardman Street, 
Covent Garden, W.C.2. Colmore Row. Victoria Street. Deansgate. 
GLASGOW : LIVERPOOL : 


51, 518, 
Waterloo Street. Royal Liver Buildings. 


QUICK SALES 


invariably follow wherever ^ TUCKER" SWITCHES 
are introduced, and repeat orders follow sure as night 
follows daj- because our reputation is your guarantee. 
Above all, “TUCKER” SWITCHES are a sound 
proposition— because they are made by a firm with 
over 20 years of switch-making experience. 


“TUCKER” SWITCHES cost very little more than 
other makes—trifling in comparison with the increased 


value, and the recollection of quality remains long 
after the price is forgotten. 


To ensure having the best, the Switches must be 


“TUCKER'S.” 


J. H. TUCKER & Co., E> 


SWITCHES — ACCESSORIES — 


Kings Road, . . . 
BIRMINGHAM. 


IRONCLAD GEAR — SWITCHGEAR, 


. « Tyseley, 
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ENTERPRISE 


2. MANUFACTURING COMPANY LIMITED, 
"4 GUN STREET ELECTRICAL WORKS, 
" BISHOPSGATE, LONDON, EI. 
Newcastle, Birmingham Glasgow 


Telephone III AVENUE 5366 


Natural or Forced Draught. Steel or Re-inforced Concrete Shell. 


——— 


COMPLETE INDEPENDENT CONDENSING 
PLANTS OF ALL TYPES 


P ii WITH 
B ROTARY OR RECIPROCATING AUXILIARIES 
i 10 TO MEET ALL 
mM) | REQUIREMENTS WITH MAXIMUM 
{| EFFICIENCY. 


Write for Special Literature: 


WORTHINGTON - SIMPSON, 


12 * E | Queen's House, KINGSWAY, W.C. 2. 

| 2 pcm m | _ | Works: NEWARK-ON-TRENT апа LONDON. 
* ‚ — | 

Branches in the Principal Towns & Cities throughout the World 


— а ааа ананна 
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X 
~N * . 
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D м - ~. й - 
745 Jf А ее +. — 2 * ё T 
* “= d е, 5 - pi P 2 >- > vy м. — A. | 
€. А as Pl x 
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Telephone Nos.: 
HOLBORN 3048, 3049 and 3050. 
Tetegrams and Cables: 
" PUMPING, LONDI М.” * PUMPING» WESTCENT, LONDON." 
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99 Any OLD 
FLEXIBLE 
WILU 
Ё NOT DO 


FOR 


ELECTRIC IRONS 


m a та 
p : заз овар UD ар (EO UID ено аша ар ане S 
ttm — 2 рея оао ttm са КРГА ТУ f 


LEXIBLES: 


FLEXIBLE CORDS 


for 
LIGHTING, POWER, HEATING, BELL & TELEPHONE SERVICE, 
ШЕГУ» 1 Tough 8 5 „ „ попсе for 
acuum eaners an every oiner Class o 
COOKING APPLI ANCES ELECTRICAL FLEXIBLES AND CABLES. 
? соттон, MULTIPLE 
VACUUM CLEANERS, &c. SILK AND ENAMEL TELT“4ONE CABLES. 


COVERED WIRES. 


TOUGH RUBBER 


TELEPHONE 
SHEATHED FLEXIBLES. AND MEDICAL CORDS. 
ASBESTOS COVERED 


HIGH AND LOW TENSION 
WIRES AND CABLES. CABLES. 
SHOT FIRING WIRES. 


BRASS, NICKEL AND 
Bell and Telephone Service. 


AUTOMOBILE CABLES for 
FUSE WIRES. LIGHTING & STARTING. 


CABLES & FLEXIBLE CORDS to Continental, 
South American and other Foreign Specifications. 


Goldsiona, LONDON OFFICE: 59, New Oxford Street, W.C. 1. 
Pr MANCHESTER JED GLASGOW OFFICE: Mercantile Chambers, 65, Bothwell Street 


BRISTOL OFFICE: 71, Old Market Street. 


OMPLAINTS are often made that Electric 


C Irons are troublesome, not because the Iron is 
faulty but due to the fact that unsuitable cord 


is connected to it. 


"FEROFLEX "is a special standardised flexible 
manufactured by us for use with Electric Irons 
and similar service. Itis strong electrically and 
mechanically, with little tendency to kink. 

. "FEROFLEX'' is made in two qualities, 
Feroflex A and " Feroflex A.S.B.” The “A.S.B.” 
quality bas braided copper conductors, and a braid- 


ing of real asbestos yarn over each conductor before 
the final outer fancy braiding. 


SAMPLES & PRICES ON REQUEST. 


(Жага: 


PENDLETON. 


RESISTANCE WIRES. 


Qe ene mo oy 


FLEXIBLE snarr COUPLINGS, 


Specially designed for Exceptionally evere Services. 


Flexible. Is capable of 

Resilient. storing energy 

Balanced and damping 
for 


out cyclic 
High Speeds. 


variations. 
| “UNION” PATENT FLEXIBLE SHAFT COUPLING. 
©)... sending enquiries state Н.Р. to be transmitted, R.P.M. and nature of "mo 


ELECTRO-METALS, LTD., 


(DEPARTMENT 2. 


Head Office :— 56, Kingsway, LONDON, W.C. 2. 
Gel. No.: 6420 Holbern. Gel. Address : “ Precesses, 'Phone, Londen.” 
MANCHESTER : R. Millet, 30, Crosse Street. NEWCASTLE-ON-TYNE : 4. R. Straber-Wileen, 3, 84. 
Та Ne. : 7772 Cw. Nicholas Buildings. Та No: 2749 Cem. 
Works: STOKE-ON-TRENT. 
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CRYSELCO 


Manufactured only by the 
All-Britis Lamp Company, 


CRYSELCO, LIMITED. 


Kempston Works, 
BEDFORD. 


\ 


Telegrams : “ Cryselco, Kempston.” Telephone : 177 Bedford. 


um wor As > 
mem —— c TO 
—— — 


“BLISS” 


Straight-Side | 
Power Presses“ 


— (ЩЧ 


Are adapted for all classes of heavy 
stamping in Brass or Steel in the 
manufacture of electrical com- 
ponents. We build many Power 
Presses especially suitable for 
Electrical Manufacturers. 


Our Catalegues will interest 
yea—write fer a est te-day. 


E. W. BLISS Co., 4, Pocock St., London, S.E. 1. 
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is ROBUST AND INEXPENSIVE. 


Bases are of best 
EBONT SINDANYO. 


LEVERS are 
MALLEABLE IRON. 


А CASES are SILICATE 
„ ENAMELLED inside. 


1 тит 
> 74 This Switch is tested to 
withstand 


2,000 volts А.С. 


DELIVERIES FROM STOCK. 


This Board is built up of our well-known VINCENT 
fuse element. 
The Interior swings out, by a patent process, for easy 
wiring. 
Stocks are kept in Double and Triple Poles from 
15 to 100 amperes. 


Send for Particulars and Prices: 


THE | 


VINCENT SWITCHGEAR MFG. CO, 


Vincent Parade, Balsall Heath, 
BIRMINGHAM. 


Agents: — 
LONDON: Enterprise Mfg. Co., Ltd., 18, Gun Street, E. 
GLASGOW : " " : 40, Dundas 8+, 8.8. 
MANCHESTER: Lowth & Smith, Ltd., Hanging Ditch. 
BRADFORD : J. Dyson, Aldermanbury. 


BRISTOL & SOUTH WALES: Eico Elec. Mfg. Co., Ltd, 
Upper Maudlin Street. 


NEWCASTLE: P. Nutter & Son, 41, The Side. 
And also the teading Wholesalers: 


VINCENT SWITCHGEAR| 


== 
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CENTRIFUGAL FANS 


FOR 
INDUCED AND FORCED DRAFT 
for Steam-Raising Installations. 
HIGH-PRESSURE BLAST 
for Cupolas, Forge Fires, Furnaces, &c. 
DUST AND REFUSE COLLECTION: 
for Industrial Purposes. 
FUME AND STEAM REMOVAL 
for Dyehouses, Bleach and Chemical Works. 
HEATING AND VENTILATING PLANTS 
for Factories and Workshops. 
DRYING PLANTS for Every Class of Material 
(Hot-Air System). 
AIR WASHERS for Generator Cooling and Supplying 
Pure Air for Ventilating Buildings. 


DAVIDSON & co., Ltd., „5с, л, BELFAST. 


All progress in the human race depends 
on íts response to the call of those 
heights — to leave the oyina, о 
Mediocrity and climb higher and higher. 
t ae 
T Restíng on the summit of to-day's 
achíevement we see below us the con- 
quests ol yesterday. Above us ape 
the seemingly inaccessible Ren о 
to-morrow which, in spite of í " 
culties we know we shall attain, 3i " 
looking back, survey the spot on hic 


we stood to-day. 


d afterwards . + - 
i The peaks of attainment stretch 


far ahead into the land 7 oe Future, 
inviting us to strive yet higher. 

Each stage of our ascent a little ahead of 
the needs ‘of our fellow men, an Eni 
snow track of our progress visible to all. 


JA CRABTREE ВСІ? 
RUSHALL STREET А 


s WALSALL. — W 


619 
WALSALL 


өз — ——— . „голе — — — “ =“ 
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LIMITED, 


64 & 66, WIGMORE м, 
LONDON, W.t. 


l—— — 


Makers 


ELECTRO-YAPOUR | 
SPEGIALITIES. 


(PATENT.) 


The illustrations show two commercial 
types of " Electro-Vapour" Radiators, 
the left-hand being a design of apparatus 
used for shipboard | urposes, while 
on the right is ап Electro-Vapour " 

Radiator fitted with three-heat control, 
and provided with full mechanical pro- 
tection against injury and dampness. 


$ 


Also 
Ali Descriptions of 


ELECTRIC COOKING APPARATUS. 


COX-WALKERS, LID.. 


* BRAYGLIFFE" RECORDER = 


OUTPUT 


and 


.09090000000: 


TOLLS, | 


WATER 
LEVELS, 


TIDES, &. 


A Recorder is your 
best employee. 


— — — Un V VT — 


— — - 6 — — 


Agents in: Scotland, India, Australia, South Africa, Norway, New Zealand & elsewhere. 
Write for E.R. Recorder Pamphlet. 


DARLINGTON, ENG. 
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The D.C. Lever Switch Type 
Motor Control Panel is similar in 
general appearance to the A.C. 
Panel. The sheet steel base, how- 
ever, is mounted with a Double 


Switch and Cartridge Fuses and a 
Туре “SD” Enclosed Ventilated 
Motor Starter with no-volt and 
overload releases. 

The illustration shown, depicts a 
D C. Panel equipped with a Moving 
Iron Ammeter of suitable range. 

Each unit is complete with all 
necessary interconnections at back of 
panel. When fitting up, the only 
connections to be made are the 
mains and the motor leads. 


РА ымы а а а 2. „М MN 


For Direct Current Motors. 


Pole Ironclad Combined Type Lever 


CONFORMS TO HOME OFFICE REQUIREMENTS. 
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ELECTRICAL COMPANY LIMITED. N) 
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For Slip Ring Motors. 
The A.C. Lever Switch Type Motor 


Control Panel is a very neat and compact 


self-contained unit. It consists of a sheet 
steel base arranged suitable for wall fixing, 
on which is mounteda Triple Pole Ironclad 
Combined Type Lever Switch and Cart- 
ridge Fuses and a type V Enclosed 
Ventilated Three-phase Rotor Starter 
with or without no-voltage release as 
desired. A Moving Iron (E.GS. 
Grade 1) Ammeter of suitable capacity 
can be fixed to the panel if required. 
The illustration shown here depicts a 
panel so equipped. Each unit is complete 
with all necessary interconnections at back 
| of panel so 
that in fix- 
ing up the 
minimum of 
work is in- 
volved. 


Typical D.C. Panel. 


-VIC 


— 


-, 
і 


305 


TRAFFORD PARK MANCHESTER. 


Typical A.C. Panel. 


CONFORMS TO HOME 
OFFICE REQUIREMENTS. 


| 
i 
a 
| 
B 
a 
8 
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2 


Write for 
Leaflets :— 
A.C.—V 82b/2-3. 
D.C.—V 82a|2-3. 
Or let us 
Quote to your 
Requirements. 
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of Efficiency. 
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LIMITED, 
64 & 66, WIGMORE sni, 
LONDON, W.t. 
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Makers of 


ELEGTRO-VAPOUN * | 
SPEGIALITIES. 


(PATENT.) 


The illustrations show two commercial 
types of “Electro-Vapour” Radiators, 
the left-hand being a design of apparatus 
used for shipboard, urposes, while 
on the right is ап Electro-Vapour "' 
Radiator fitted with three-heat control, 
and provided with full mechanical pro- 
tection against injury and dampness. 


Also | 
Ali Descriptions of | 
| 


ELECTRIC COOKING APPARATUS. 


COX-WALKERS, LTD.. | 


* GRAYCLIFFE RECORDER => 


OUTPUT 


and 
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TIDES, &-. 


A Recorder is your 
best employee: 


Agents in: Scotland, India, Australia, South Africa, Norway, New Zealand & elsewhere. 
Write for E.R. Recorder Pamphlet. 


DARLINGTON, ENG. 
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For Direct Current Motors. 


The D.C. Lever Switch Type 
Motor Control Panel is similar in 
general appearance to the A.C. 
Panel The sheet steel base, how- 
ever, is mounted with a Double 
Pole Ironclad Combined Type Lever 
Switch and Cartridge Fuses and a 
Type "SD" Enclosed Ventilated 
Motor Starter with no-volt and 
overload releases. 

The illustration shown, depicts a 
D C. Panel equipped with a Moving 
Iron Ammeter of suitable range. 

Each unit is complete with all 
necessary interconnections at back of 
panel. When fitting up, the only 
connections to be made are the 
mains and the motor leads. 


CONFORMS TO HOME OFFICE REQUIREMENTS. 
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For Slip Ring Motors. 
The A.C. Lever Switch Type Motor 


Control Panel is a very neat and compact 
self-contained unit. It consists of a sheet 
steel base arranged suitable for wall fixing, 
on which is mounteda Triple Pole Ironclad 
Combined Type Lever Switch and Cart- 
ridge Fuses and a type Enclosed 
Ventilated Three-phase Rotor Starter 
with or without no-voltage release as 
desired. A Moving Iron (E.G.5. 
Grade 1) Ammeter of suitable capacity 
can be fixed to the panel if required. 
The illustration shown here depicts a 
panel soequipped. Each unit is complete 
with all necessary interconnections at back 


of panel so 

that in fix- 

ing up the 

minimum of Typical A.C. Panel. 
work is in- CONFORMS TO HOME 
volved. OFFICE REQUIREMENTS. 
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Write for ! 
Leaflets :— | 
A.C.—V 8212-3. - 
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Quote to your ! 
Requirements. і 


Typical D.C. Panel. 
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on the J. & P. System have possessed some distinctive 
feature, even if only that of newness. The one we 
show above, however, is deliberately selected as being 
neither new nor uncommon. 


H ITHERTO the buildings we have illustrated as wired 


It is a house of a type which our English towns contain in scores of 
thousands. We reproduce the view to remind you that the J. & P. 
Wiring System is the best and cheapest for the every-day job as well 
as the special one—the system which can be installed in houses 


already built, with the minimum of expense and disturbance to 
decorations. 


Mr. Harry Moss, A. M. I. E. E., 82, Leeds Road, BRADFORD, 
kindly supplied this photograph in response to our 
request for something “all in the day's work.” 


Johnson & Phillips, L.t4- 


Electrical Engineers and Cable Makers since 75, 


Charlton, LONDON. S.E. 7. 
City Office—!2, Union Court, Old Broad Street, Е.С. 2. 


{ 
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Power for a 
Lincolnshire Ironworks. 


Here we illustrate a contract which we have recentl 
completed, and by which power is supplied to a well- 
known Lincolnshire Ironworks by means of Electricity 
conveyed to a distributing centre by underground cable, 
and distributed from thence by overhead lines. 


Our illustrations show :— 


Cable being unreeled from one of the many drums 
conveyed to the scene of action by Motor Lorry. 


(2)—Stretch of trench with cable laid therein. 
(4)—Three E.H.T. Cables, paper insulated and lead covered 


suspended from stcel catenary wires, supported on, 
steel structures, leaving the Power House and crossing 
over the sidings and beds where pig-iron is run out 
frem melting furnaces. 

(6)—The Three cables divided? by steel structure seen in 
the picture, tbo continuing to the terminal pole of the 
overhead lines and the other leading off to the Pump 
House— 

(5)—The Single Cable dipping down to and entering the 
Pump House, which lifts watex from the reservoir. 

(3) — The 6,000 voli line (with Earth wire and telephone 
lines below) which supplies power to the Pump House, 
the latter being built over the bore holes. 


and the manufacture of the Cables, together with the lay- 
ing and erection, were executed throughout by us. 


For such work our organisation offers exceptional facilities, 
and possesses a vast experience, concerning whích all їп- 
terested їп Electrica] Installations should enquire. 


We invite such enquiries :— 


JOHNSON & PHILLIPS, LTD., 


CHARLTON, LONDON, S. E. 7. 
City Office :—!2, Union Court, Old Broad Street, Е.С. 2. 


Branches at-BIRMINGH AM, 
BRISTOL, CARDIFF, 
GLASGOW, MANCHES- 
TER,NEWCASTLE- 
ON-TYNE, PORTS- 
MOUTH, SYDNEY 
N.S.W. 
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OUTSIDE USE. 


АЕ ЕЕЕ w 


THIS BOX HAS THE FOLLOWING FEATURES :— 
Absolute watertightness. 
Insulator in two pieces enables the outer portion to be renewed 
if broken without dismantling box. 
| Fixing lugs suitable for round poles or channel arms. 
" 


Armour clamp suitable for wire or tape armour. 


Simplicity in erection. 


The Macintosh Cable Co. 


@ Electrical Engineers, Cable Makers and Contractors, 
et 
DERBY : LONDON : LIVERPOOL : 
CONTRACTING DEPARTMENT. 
Ashbourne Road Mills, 22/3, Jewin Street. Rice Lane, Walton. 
Telegrams—'' Macintosh, Derby." " Lark Barb." " Conductor. Liverpool." 
Telephones — 1 200 Derby. 1603 City. 73 Walton. 
% — „ч т ——rXKrR!n ap , 
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Ample Clearance 
and Easy Accessibility. 


The above illustration is a Parma reproduction of a 


Fluven: REGD. TRADE MARK) (REGD. TRADE MARK) 


Power Centre Distribution Board 


recently made and erected by us. Note the ample clearance 
and easy accessibility to all parts throughout., 


It should always be remembered that the FLUVENT Distribution 
Board is built upon the Unit Principle (British Patent) with the 
Standard FLUVENT Switch Fuse for outgoing circuits: the in- 
coming circuits taken in either through links, a large · ‘FLUVENT ' 
Switch Fuse or Oil Switch as preferred. 

All Joints between the Unit System bus-bar chambers and switches 
are WATERTIGHT, the connections passing through cast-iron joint 
pieces. EXTRA UNITS can easily be added from time to time merely 
by moving the end covers. 

ALL '"FLUVENT' Switches are mounted on mica-covered steel rods, 
have parallel break, are guaranteed to stand 3,000 volts to earth for 
five minutes, and give an insulation test of 50 megs. Strongly made 
of mica, steel and china only, with all moving parts fitted with lock- 


nuts and split pins. 


Write NOW for detailed information of the 'FLUVENT' 
invite application for same. 


Early deliveries guaranteed for Urgent or Special Orders. 


PARMITER, HOPE & SUGDEN, Ltd., 


HULME ELECTRICAL WORKS, MANCHESTER. 


SCOTLAND: A. C. Borthwick. 119, St. Vincent 
Ncwcastle-on- Tyne; 


' system, we cordially 


LONDON OFFICE: 25, Victoria Street, S. W. I. 
Street, Glasgow, NORTH-EAST COAST: J. Gledson & Co., 48, Blackett Street, 
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< ARMECO” STEEL ELECTRICAL 


HEETS 


rr Generators, Motors« Transformers. 
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MINIMUM CORE LOSSES. 


MIDDLETOWN 
ELECTRIC 


GRADES. 


MIDDLETOWN 
TRANSFORMER 


|. MIDDLETOWN 
TRANSFORMER (Special) 


For Full Particulars and Prices apply to Sole Agents :— 


op me 


ер HT 
Валисикз: BIRMINGHAM —8, Church Street, Colmore Row. 


DUBLIN--5, South Anne Street. 
BRISTOL —49. Victoria Street. 


S. H. MORD EN &C?" U D., 18, Dartmouth Street, 


WESTMINSTER, s.W.1. 


@ 


ШШ 


We have comprehensive stocks of Lamps 
and Accessories, and can despatch im- 
mediately reasonable quantities of Vacuum 
and Gasfilled Lamps, together with stan- 
dard lines of Wiring Accessories. It 
would pay you to get details of our Stocks 
and Prices. Also obtain particulars of our 
offer to send our “ Electrolux” Portable 
Cleaning Apparatus on special terms. The 
Electrolux is more compact than other 
Cleaners. The dust bag is inside the body 
and there are no revolving brushes. 


Z ELECTRIC LAMP 8 SUPPLIES CO. LTD., 
73, Newman Street, London, W. 1. 


Telephone: Museum 4650 (4 ines). 
Telegrams: '"" Zedelium, ‘Phone, London." 


RHEOSTATS 
AND DIMMERS 


for Incandescent or Arc Lamps 

of any capacity. Single or 
tandem types. 

WE 


WE INVITE ENQUIRIES 


ALSO FOR LOAD AND TESTING 
RESISTANCES. 


Write (or 'phone Willesden 1488). 


ISENTHAL & CO. LTD. 


Contractors to the Admiralty, War Office, India 
Office, Colonial Office, Postmaster-General, at: 


бейти! Works, (Willesden, London, N.W.10. 
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WILLYS 
LIGHT & POWER SET 


DEFINITELY “IMPROVES WITH ОЕ "— 
HAS A HIGH POWER AND A LOW PRICE— 
IT ISTHE MOST COMPACT AND PERFECTLY EQUIPPED MODEL 


ON THE MARKET———_---CONTRACTORS ! SHARE en PROFITS 


The KNIGHT SLEEVE 
VALVE ENGINE 


More than half the | : T paan 
KNIGHT ENGINES — mu 2 
in the World are E eeann | 
WILLYS - KNIGHT T | 


Advantages. | | Brief Specification. 

NO WATER TANK. POWER TT T 888 eee eda „ 3 H.P. 
NO BELT. WAT TAGE or — “es we 14 KW. 
NO SWITCHBOARD. BATTERY CAPACITY wae sve 225 AMP. HOUR. 
NO RADIATOR. PRESSURE . 55 ies 30 VOLTS. 
NO WATER JACKET. WEIGHT WITHOUT BATTERY awe .. 336 LB. 
NO NOISE. | AVERAGE RUNNING COST PER WEEK.. 4|- 
NO VIBRATION. ENGINE SPEED sus 1350 R.P.M. 
NO MAGNETO. FLOOR AREA COVERED ENGINE . 2 FT. SQ. 
NO HIGH TENSION. FLOOR AREA COVERED BATTERY 7.5 SQ. FT. 
NO SPRINGS. | OIL AND FUEL SELF- CONTAINED. 

NO WASTE. AIR COOLED KEROSENE ENGINE. 

NO WEAR. | DIRECT COUPLED SHUNT WOUND GENERATOR. 
NO DANGER. 16 CELL BATTERY. | 


RETAIL PRICE COMPLETE £225. 


WILLYS OVERLAND CROSSLEY, Ltd., 


WORKS & HEAD OFFICE - - - - HEATON CHAPEL, MANCHESTER. 
LONDON SHOWROOM - 2 - 151-3, GREAT PORTLAND STREET, W.1. 
AGENTS - - . YOU WILL BE WHEN YOU READ OUR SALES PLAN. 


WRITE TO-DAY FOR FULL PARTICULARS. 
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DON’T 
BLAME 
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FOR LATE 
RISING — 
PATENT 
P в APPLIED 
—Use Venner Time Switches. FOR. 


The Switch that does everything except fail.“ 


The illustration is of a “DF” type, that switches on at 
dusk, changes over to half-night lamps when you will, and 
finally switches all off at dawn. 


REAL PROGRESS 


There is no programme too complicated for us to carry in Boiling Ring Construction. 
through. | 
Our catalogue is very detailed. Would you like a copy? OHEAP———-SUPER-EFFIOIENT. 


Full particulars and leaflets from Patentees and 
anufacturers : 


VENNER TIME SWITCHES I7? 


45 HORSEFERRY ROAD WESTMINSTER. S. W. i ЕЕК [ Rit FIRES D* 
Т. VICTORIA 4550. Cas. COX WIC HES PHONE LONDON. | 9 


NORWICH. 


Т 


FOSTER 


Engineering Co., Ltd. 
MANUFACTURERS, 


Morden Works, Wimbledon, LONDON, S. W. 8. 


Telephone: 1800 WIMBLEDON (three lines). Telegrams : * FOSTERACO, WIMBLE, LONDON." 


“APEX” IRONCLAD SWITCHGEAR, 
Transformers, 
SHOP LANTERNS and REFLECTORS, ; 
Electrical Accessories, 


METAL FILAMENT and 
GAS FILLED LAMPS. 


Lists and Quotations sent on application to above. 


Or to: жеш 
aa. BSBevern St. 67. Waterloo Bt. 26, St Mary’s Place, . Norfolk ow. 
11 Glasd orn. Newoastle-on-Tyne. Sheffield. 
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HOW TO ECONOMISE. 
USE 


| ASON METERS. 


n © >: nnr 1 


WINY 
u e 


BECAUSE THEY ARE SUITABLE FOR 


80% OF YOUR SERVICES. 


BY CHOOSING THE RIGHT METER YOU - 


MINIMISE YOUR OUTLAY 


AND AVOID LARGE INROADS INTO YOUR © 
CAPITAL. | 


1-10 AMP. “MIDGET.” 
100-200 or 500 UNITS, 


PRICES REDUCED. 


1-10 AMP. "STRAIGHT," 
250-500 or 1000 UNITS. 


1-10 AMP, “SYPHON,” 
2000 UNITS. 


Reason Manufacturing Co., 


-Works : LEWES ROAD, BRIGHTON. 
Telegrams: Reason, Brighton.” 


Telephone: P.O. 336. 


London Office: 10, BUSH LANE, 
CANNON STREET, Е.С. 4. 


Teieohone: 7493 City. 


E. THOMPSON, Esq., 
53, Bothwell Street, 


L. STALLYBRASS, Esq., 
GLASGOW. 


10, Bolton Bridge Road, 
ILKLEY. 


ALSO MADE IN SIZES UP TO 1,000 AMPERES. 


SPRING SUSPENSION—MAINTENANCE NIL—NO MOVING PARTS, WEAR, 
OR FRICTION— NO NON-STARTING LOSSES - VOLTAGE DROP LOW. 


REGISTRATION ACCURATE AT ALL LOADS. 


— FIVE YEARS' GUARANTEE. — 


ШЕ ELECTRICAL REYIEW SUPPLEMENT. _ Bue u, 1984. 
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Showroom 
i = « 
n 100 4 | Service. 
ni 
"M К, Кај NS i Realising the value of display and demon- 
Kingsway, London, W.C. 2, and at each 
of its numerous showrooms throughout 


stration the Company has arranged at- 
$ - the United Kingdom and abroad, where 


i 


tractive and comprehensive exhibits at 


its Head Office, MAGNET HOUSE, 


— | a magnificent variety of Electric light 
ШШ fittings and every other domestic elec- 
Wi Е trical requisite may be inspected and 


ji —— — to the greatest advantage. 
Сас - The unique resources of these show- 
rooms are placed entirely at the ди- 
posal of Contractors who may desire to 
send their clients for perscnal selection, 
whilst the policy of the Ccmpany pro- 
| vides efficient safeguards to the in- 
ti dividual interests of the Trader. 


Books of Showroom Intro- 
duction Cards are supplied to 
the Trade, post free on request. 


: (A1391) 
—— { 


Ada of The General Electric Co. Lid, Nane House, Kingsway, London, . C. EA 
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FOR SALE. 


Advertisements are inserted under this heading at 148. per inch. 


NOTE OUR PRICES. 


LARGE STOCKS ON HAND. 


NEW Motors, Ironclad Switch and Fuse Gear, &c. 

Hard Drawn Bare Copper Wires. 

Cables and Wires. 

Vacuum and Half-watt type and Automobile Lamps, Osram 
and Mazda makes. See below. 


DELIVERY FROM STOCK. 


New Hard Drawn H.C. Bare Copper Wires— 

Nos. 8, 11, 4/0, 3/0, S. W. G., also 1 in. rod and 1 in. by 
8/16 Copper Strip, at 94d. per lb. 

New Cables and Wires Insulated— 

7/18, at £40 per mile. 

7/16, at £69 per mile. 

7/14, at £97 per mile. 

19/20, at £57 10s. per mile. 

19/17, at £120 per mile. 

37/14, at £350 per mile. 

37/12, at £550 per mile. 

3/22, at £13 per mile. 

3/20, at £16 per mile. 

Also sizes up to 91/11, and also 53/34 and 53/24 Three Core 
Cab Tyre. 

The above Wires and Cables are Glovers,” Henleys.“ 
'" Hackbridge,’’ ''Callender's," and Helsbys British Insu- 
lated ’’ makes. Suitable quantities supplied. 

255 miles 3/22, doubly taped, 2,500 meg. grade Connolly.“ 
" Henleys.” and ''Callender's" make V. I. R. Wire, 1 mile 
drums, £5 10s. each, drums free. 

880 yards Black, or 440 yards of each Red and Black, on 


8. 
3/22, double taped ditto Wire, 15s. per 110 yards coil. 
Galvanised Stranded Wires, 7/14, 4/8, and 7/8 gauges. 
also 7 and 11 gauge single ditto, 27s. 6d. and 25s. per cwt. 


New MOTORS. 


h. p. G. E. C., 220/240 У 1,090 revs., £55 each. 
9-h.p. G.E.C.. 220/240 У, 840 revs., £85 each 

10-h.p. Siemens, 220/240 V, 890 revs., £92 10s. each. 

10-h.p. E.C.C.. 220/240 V, fitted with reducing gear, from 
850 reva. to 250 revs., £110 each. 

15-h.p. B.T.H., 220/240 V, 845 revs., £190 each. 

All the above new Motors are shunt wound and are com- 
plete with slide rails and pulleys. 

New Direct Coupled Sets, E.C.C. make, shunt Motor, 1.65 
h. p., 7.1 amps.. Dynamo, .8-kW, 6/10 volts, 1,200 revs., with 
large polished slate switchboards fitted with necessary fittings. 
Price £90 complete per set. 


Note.—Out prices are 
per mile and not 
per 1,000 yards. 


NEW OSRAM AND MAZDA LAMPS. 


We hold in etock approximately 200,000 Metal Filament and 
Half-watt type Gasfilled Lamps in their original wrappers ав 
from the makers, in voltages from 25 volts, 230 volts. 

Also 15,000 Automobile Lamps, 4 volt to 12 volt, all watts. 

ve allow special discounts of 45 per cent. off all Vacuum 
and 37% per cent. off gastilled new List Prices. 

Also Ediswan Screwed Cap Osram Lamps, 220, 110, and 125 
volt, 40 watts, ready for immediate delivery, 55 per cent. off 
new List Prices. 

All lamps guaranteed. 

А large stock of Ironclad Switch and Fuse Gear and Starters, 
also Ironclad Distribution Boards at greatly reduced prices. 

Two-groove Porcelain Cleats, à, 3/16, and 3, at бв. per gross 
pairs. Also large stock of other sizes, including Bobbin Cleats. 

Quantity of Assorted Porcelain Leading-in Tubes. 

Post Office pattern and h.t. Insulators at low prices. 

Insulator Spindles, Wall Arms, and Corner Brackets. 

We also hold a large stock of general Accessories by the 
best manufacturers, comprising D.P. and S.P. Switches, Dis- 
tribution Boards, Volt and Amp. Meters, Conduit and Conduit 

ttings, screwed and slip, Chatterton's Compound, Mica, 
Sheet Ebonite, and Fuses, all sizes. 

Copper tubing, # in. up to 1 in. assorted gauges. 

25.000 gross of Nettlefold's Screws, various sizes. All at 
clearance prices. 

G.E.C. English Porcelain 5 amp. Wall Plugs, 18s. per doz. 

9 amp. Cream Cut-outs, 6s. 6d. per doz. 

Distribution. Boards, in nicely polished hardwood cases. 
З and 4-way. at 3s. 3d. per way; 5-way. Зв. per way. 

34 in. Polished and White Enamel Blocks, 2s. 6d. per doz. 

B.T.H. Quicklok Cleat Ceiling Roses, 9s. per doz. 

Good quality imported Ceiling Roses, 5s. per doz. 

Key Switch Holders, best quality, 19s. per doz. 

20 amp. up to 100 amp. pure tin Fuse Wire, 2s. per lb.. 

Good quality & in. screwed conduit, 208. per 100 ft., 1 in. 
ditto, 27s. 6d. per 100 ft. 

New Bellings.“ 3-heat, 2-pint Gluepots, 110-190 volts, 200 
io 220 volts, with connections, 508. each. 

. Desk Fans, 25 volt, d.c., slightly stock soiled only, guaranteed 
in good order, 40s. each. 

New Combined Toasters with Cooking Utensils, 220 volt, 
80s. per set. 


All communications to Head Office. 
EDWARDES BROS., 
20, Blackfriars Road, London, 3. N. 1. 


Established 1890. Phone: Hop. 2115. 6225 


FOR SALE.—Continued. 


ELECTRICAL PLANT FOR SALE. 


New amd Second-Hand, in Good Condition. 


DYNAMOS. 

Ref. No. Make. Kw. Volts. Re vs. Winding. 
121 E. C. C. 50 110 720 8. 
818 Westinghouse 135 220 300 C. 
226 Peebles 495 220 300 8. 

823 Phoenix 170 400 750 C. 

315 Holmes 150 450/550 425 8. 

441 Elec. Co. 200 480 350 C. 

34 J.& P. 150 500 380 8. 

860 Scott-Mountain 150 500 350 C. 
АТТЕВМАТОВЗВ. 

Ref. No. Make. Kw. Phases. Volts. Re vs. Cycles 
845 Westinghouse 80 (2 of) 3 200 250 50 
414 G. E. C. 70 3 570 500 25 
414 Do. 135 3 570 500 25 
414 Do. 150 3 570 500 25 
115 Do. 750 1 2000 277 60 
423 Westinghouse 200 3 2400 300 50 
840 A. E. G. 300 3 2500 350 50 
805 Parsons 300 3 3000 3000 50 
814 Westinghouse 300 3 3000 3000 50 
830 Dick, Kerr 625 3 3000 1500 50 
830 Westinghouse 300 3 3300 375 50 

Р.О, STEAM SETS. 
Bteam 

Ref. No. Make. EW. Volts. Winding. Pres. Ibs. 
494 Browett-Jackson 15 100 8. 80 
412 Belliss-B.T.H. 50 100/125 8. 150/160 
847 Browett-Royoe 30 106/110 C. 150/160 
202 Willans-Siemens 15°9 110 R. 100 
248 Sentinel-Verity 12 200/250 R. 60 
830 Browett-Royce 250 210 . C. 125 
831 Browett-Royce 250 210 ©. 125 
301 Willans-Siemens 250 220 8. 120 
843 Marshall-Cro'pton 350 220 8. 100 
912 Ruston-Siemens 250 230 S. & C. 160 
912 Ruston 310 230 S. XK C. 160 
912 Ruston-Crompton 550 230 S. XK C. 160 
504 Willans-Mather 50 (2 of) 250 8. 175 

74 Belliss-W' house 110 250 8. 130 
822 Barker-Mat her 100 440 C. 200 
830 Mather & Platt 132 440 8. -— 
501 Bellias-Parker 150(30f) 440/525 5. 160 
925 Belliss-Dick-Kerr 260 440/550 С. 130/160 
926  Belliss-Crompton 450 440 8. 190 
463 Belliss-Siemens 500 445/480 8. 150 
665 Willans-Mather 324 450/550 8. 200 
504 Do. 50 450/550 8. 178 
504 Do. 150(20f) 460/500 8. 175 
847 Belliss-Crompton 210/250 460/520 8. 150/160 
870 Do. 100/120 500 ©, 120 
309 Belliss-Holmes 180 600 8. 150 
236 Willans-E. O. C. 375 500 8. 180 


PLANT LIST (COMPRISING STEAM SETS AND TURBINES, Morons, 
DIESEL SETS, GAs SETS, ENGINES, &o.), SENT UPON REQUEST. 


BRITISH OENTRAL ELEOTRIOAL OO., LTD., 
6 and 8, Rosebery Avenue, London, I. O. 1. 


Telegraphic Address : 
“ Briticent, Holborn, London.“ 


0229 


'Phone No. : Hol. 5848, 


TRANSFORMERS. 


All Oil Immersed, Self-cooled for 50 periods supply. 


No. KW. Primary 
Available. Capacity. Phase. Volts. Bec. Volts. Make. 
4 - 0.25 Single, 440 125 Morris Lister. 
2 0.50 - 440 з si 
2 0.75 " 300/440 E Burnand. 
10 1.00 19 99 9 » 
1 2.00 T 440 ; sy 
1 2.50 h 400/440 " M 
5 2.50 Three 440 216.5 Brush. 
2 2.50 - á 220 15 
7 5.00 M {9 216.5 a 
9 6.25 m Т 217 - 
6 31.25 " ss 216.5 5 


All new and available for immediate delivery, with or without oil. 


clo A. A. Black, Ltd., Bank Street 
6168 


Apply Trans former, 
Sheffield. 


HIRE OR SALE. 


ELECTRIC Motors and Dynamos.—Machines always available, 


ARMATURES and FIELD COILS 
rewound or repaired without delay. 


Phone: MACDONALD, SYER_& CO., LTD., 
Museum 8080. 295, Gray's Inn Round, W. C. I. 8485 
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FOR SALE.—Continued. 


MYLAN & SMITH (Engineers), Ltd., 
SHEFFIELD. 


ELECTRIC MOTORS. Best makes only. Many of them 
new, and all thoroughly overhauled and tested prior to 
despatch. 

Two Puase, 50 Periovs, 200 VoLts (4- WIRE). 
One 5-h.p., 1.450 r.p.m., squirrel cage. 


One 10-Ь.р., 1,440 r.p.m., squirrel cage. 

One 15-Ь.р., 710 r.p.m., squirrel cage. 

One l6-h.p., 715 r.p.m., slip ring. 

One 20-h.p., 730 r.p.m., slip ring 

Two 30-h.p., 940 r.p.m., slip ring. 

One 30-h. p., 520 r. p. m., slip ring. 

One 40-h. p., 720 r. p. m., slip ring. 

a THREE-PHASE, 95 PERIODS, 400/440 Vorrs. 


Eight 74-h.p.. 1,440 r. p. in., squirrel cage. 
THREE-PHASE, 40 PERIODS, 400/440 VOLTs. 

Two 7-h.p., 2.300 r.p.m., squirrel cage. 

Three 74-h.p., 700 r.p.m., squirrel cage. 

Three 124-h.p., 575 r.p.m., slip ring. 

One I18-h. p., 760 r.p.m., squirrel cage. 

One A)-h. p., 2,300 r.p.m., squirrel cage. 

One 36-h. p., 5^0 r.p.m., slip ring. 

Two 44-h.p., 760 r.p.m., slip ring. 

One 43-h.p., 575 r.p.m., slip ring. 

One 64-Ь.р., 530 r.p.m., slip ring. 

Two 72-h.p., 760 r.p.m., slip ring. 

Two -h. p., 580 r.p.m., slip ring. 


THREE-PHASE, 50 PERIODS, 400/440 VOLTS. 


Twenty-four 4-h.p.. 1,400 r.p.in., squirrel cage. 
Twenty 6-h.p., 1.460 r.p.m.. squirrel cage. 
One 10-һ.р.. 385 r.p.m., squirrel cage. 

One 124-h.p., 715 r.p.m., slip ring. 

One 36-h.p., 725 r.p.m., slip ring. 

Two 44-hep., 950 r. pm., slip ring. 

One {s-h.p., 725 r.p.m., slip ring. 

One 61-h.p., 720 т.рап., slip ring. 

Two 72-h.p., 950 r. P. II., slip ring. 

Two Sh. p., 715 r. pam, Slip ring. 

One 100-h.p.. 480 rapan., slip ring. 

One 250-h. p.. 305 r. .in, slip ring. 


THREE-PHASE, 50 Pirtops, 500/550 VOLTS. 


Three 16-h.p.. 720 r. Pn, slip ring. 
One 45-h.p., 72) r.p.m., slip ring. 
Two 55-h.p., 950 r. p. im., slip ring. 
One 6. p., 720 r.p m.. slip ring. 
One SO-h.p., 720 r. pm., slip ring. 
Two Mh. p., 950 r. pn., slip ring. 
Two I0-h.p.. 715 r.p.m., slip ring. 


Direct CURRENT, 220/240 VOLTS. 


One 3-h.p.. 740 г.р... compound wound enclosed. ventilated. 
One 5 h.p., S00 rapan shunt wound, enclosed. ventilated. 
One 5-h.p., 700 r.p.m.. compound wound, totally enclosed. 
Forty-five 4-h.p. to 20 h.p., various speeds and tv pes. 


Dinrer CURRENT, 440/500 VOLTS. 


One 5 h.p... 1.000 r.p ini, shunt wound, protected. 
One £-h.p., VO r.p.m., shunt wound, protected. 
One 10-h.p., 550 r. p.in., shunt wound, enclosed ventilated. 
One W-h.p.. I. A rpm, shunt wound, protected. 
One 15-h.p., I. % r. pan, shunt. wound, protected. 
One 30-h.p.. 75% rapan. shunt wound, enclosed. ventilated. 
One 36-h.p., 480 rapan., compound wound, rsemi-encelosed. | 
One Ah p.. 6&9 r. pn., compound wound, protected. 
One Bo h p., £55 r. pm., compound wound, open. 
One 450-hop., 300. турап. ecmpound wound, open. 
Char RATED Motors. 

Thirteen. 220. and 440 volt, series wound, totally enclosed 
crane rated Motors; 13 to 50 h.p. 

Suitable control gear, slide rais, and pulleys are always 
available for the above machines. 


MYLAN & SMITH (ENGINEERS), LTD.. 
10. East Parade, Sheffield. 
Veo at 10. Park Row, Nottingham. 
Electrical Stores : 
Bamford, Derbyshire, Midland Railway. 
7% Central; Sheffield. 
Гена” Shetheld. 


"Phone: 


“CHP ats | 6501 


FOR SALE. — Continued. 
 —————— —————————— —————— 
R. O'BRIEN а CO, 
Wholesale Hlectrical Suppliers, 


June 6th, 1921. 66, Mosley Street, Manchester, 
Telephone Nos. :— Telegrams :— 
Oentral 2378 & 7500. ^ Robanoo, Manchester,” 


STOCK OP NEW D.C. MOTORS. 

Mo, tn 
Type. Maker, . . 7. Vols. ври Pulley, Mails, 
2 Enol, vent, E.O.C. 50 400/480 600 16 x10 Yes 
1 Ерсі, vent. E. O. O. 40 400/480 600 16 x 9 Ye 
1 Siemens, 80 о 750 14 X 8 Yes 
4 Enol vent. E.OO. - 80 400/480 750 14 X7 Yes 
1 Riemens., 35 400/480 810 12 x 7 Yes 
1 Siemens, 26 600/550 810 13 x 7 Yes 
8 Enol, vent. КОО. 25 400/480 785 12 x 7 Yes 
4 Tot, enol, E. O. O. 20 400/480 850 14 x7 Ye 
з Enol, vent. E. O. O. 20 400/480 850 13 x 6 Ye 
1 Enol, vent. E. O. O. 15 400/480 1000 8x6 Ye 
5 Enol, vent. E. O. O. 10 400/480 900 8x6 Ye 
6 Tot. enol. E.C.C, 9 400/480 1000 8 x 6 Ye 
5 Enol, vent. E. C. O. 8 400/480 1000 6 x 4 Yes 
8 Enol. vent E. O. O. Б 400/480 1000 6 Xx 4 Ye 
1 Protected. Siemens, 8 200/240 1450 5 x 4 Ye 
7 Enol. vent. E. O. O. 8 200/240 900 5 x 4 Yes 
23 Enol. vent. G. E. O. 2 200/240 1050 5 Xx 4 Yes 
49 Enol. vent. E. O. O. 2 200/240 1250 5x 4 Yes 
1 Enol. vent. E. O. O. 11 200/240 1000 5x 4 Ye 
18 B. K. B. 11 200/240 1500 4x8 No 
19 Тоб. епо. Verity 1 200/240 1600 Ye Yo 
29 Protected, Orompton. 1 300/240 1500 8x8 Ye 
1 Protected.  B.K.B. 4 200/240 1850 4x8 No 
1 Protected. 4 300/240 1500 Yes No 
111 Protected.  B.K.B. 4 200/240 1500 Yes Мо 
2 Protected. ; à 200/240 3000 Yes Мо 


1, new, E. O. O., oompound-wound, open protected type, interpole 
Generator, 30 kW, 220 volta, 950 r.p.m., with шш, pulley 
and rails, 

16 E. O. O. Oinema Reduoer Seta, consisting of 9-protected type 
machines, motor, 340/380 volts, suitable for 400/480 volta, d.c. 
supply, 1200 r.p.m.; generator to give an output of 60 volta, 100 
amps., complete with shunt regulator and double automatio starter, 

6 ditto, 60 volts, 80 amps. 


Втоск or SOON D-HAN D D.O. Мотова. 
1 Tot. enol, Verity 8 200/240 1200 6 x 5j Ye 


1 Encl. vent, type E.C.C., compound-wound Motor, 150 beh. p. 
110 volts, 500 r.p.m., with pulley, rails and bedplate, two end 
shield type and two pedestal type bearings. Oomplete with 
starting panel. { 

1 Encl. vent., compound wound, interpole, L.D.M. Motor, 115 
b.h.p., 460 volta, 600 r.p.m., with pulley and rails. 

1 Protected type, B. T. H., compound wound, 6-pole interpole 
Generator, 52 kW, 220 volts, 650 r.p.m., with 14" pulley and raila, 


Втоск or Nsw А.О. Morors, 


Protected type, squirrel-oage, Star Delta wound Motors, 
100/440 volta, 50 cycles, 3-phase, complete with rails, 
Maker, " 
Verity Two 20-h.p, at 950 rpm. 11 x 6 
Verity Two ]13i-hp., 710 T 11x 6 
E. C. O. Two 15-һ.р. „ 1000/955 „ 8 x 6 
E.C.C. One I4-h. p. „ 750/715 „ 10x 6 
E.C.C. Two 20-һ.р. ,,1000955 „ 10 x 6 
E. C. O. One 18-h.p. „ 750/715 „ 12 x 6 
E.C.C. One 24-hp. ,1000/960 „ 12 х 6 
Е.С.0, One 24-h.p. „ 750/720, 12 х7 


E. O. O., 3-phase, protected type, 400 volt, 50 cycles, Blip Ring 
Motors, each complete with brush-lifting and short-circuiting 
Jevioe, slip-ring cover, two oil ring lubricated end shield bearings, 
standard shaft and pulley as specified below, complete with alide 
-ails, standard terminal box with bushed cable holes, the slip 
ung cover also having bushed cable holes. 


Мо, Ш.Р. B.P.M. Pulley. 
l 14 750/715 10 x 6 
l 20 1000/960 10 x 6 
1 18 750/715 12 x 6 
2 24 1000/960 12 x 6 
1 37 750/725 16 x 8 
2 45 750/725 l6 x 9 
1 55 750/730 18 x10 


TERMS: Offered subject to being unsold. Oaah with order, 777 


— __ФФАЛЛАҲАҚЬҚЦҚҢЩ Ц 


NEW MOTORS. DELIVERY FROM STOCK AT LESS 
THAN MAKERS’ PRICES. 


SINGLE-PHASE, 50 periods, 100/200 V, twenty (4 to 1 
h. p.). Brook and Century. | " 
THREE PHASE, 50 periods, 400/440 V, thirty Parkinson. 


1 to A) h. p. 
DIRECT CURRENT, 500 V, sixteen, by E. C. C., Scott. 
Siemens. and Bull. 

Second-hand Motors, 3-phase, 440 V. 

Direct current, 100 and 500 V. and single-phase. 100/200 ү. 

MIDLAND DyNaAMO Cos, LTD., 64, Belgrave Gate, Leicester. 


ин 24, 1921.] 


FOR SALE.—Conhnud. 
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FOR SALE. 


THE Guardians of the Ormskirk Union invite Tenders for 
the „purchase of one 50-b.h.p. National Gas pugne; coupled 
to " Witton " Multipolar Dynamo, 220 V, 140 A, d.c.. 290 
r.p.m., which were installed at their Institution in 1914. 


The above may be inspected, by appointment with the 
Master, Poor Law Institution, Ormskirk. 


Tenders to be in my hands not later than 9 a.m. on TUESDAY, 
JULY oth, 1921. 


ALFRED DICKINSON, 
Clerk to the Guardians. 


Ormskirk. 
June 15th, 1981. 6159 


B.C. MOTORS. 
FOR SALE, the following d.c. Motors, complete with Atarters, 


excepting the 2-b.h.p. All in good running condition, Can be 
inspected by appointment. 


No. Volts. B.h.p. R.p.m. Bise of Pulley. Make. 

1 220 2 1150 Back-geared 63 to 13". Peerless Elec. Co., 
Countershaft pulley. U.S.A. 
34” x 5“ face. 

1 220 1 1250 21" x 4“ face. Crocker Wheeler, 

2 220 1 1675 Back-geared 417 to !“. á М 
Countershaft pulley. 
54" x 4” face. 

1 230 74 1150 5i" x 64” face. Westinghouse. 

2 220 4 350 21" x 44”. Peerless Elec. 

1000 


6,163, ELECTRICAL REVIEW, 4, Ludgate Hill, London. E. O. 4 


GREEN SILK-COVERED WIRE. 


TENDERS are invited for approximately 3,800 lb. of Green 
Silk-covered Wire. To be cleared without reserve. 


Ferranti, Lrb., Hollin wood, Lancs. 6184 


ELECTRIC MOTOR REPAIRS. 


ARMATURES and Field Coils rewound, new commutators 
supplied, temporary Motors loaned if required. 
E. P. ALLAM & Co., 107-109, Gray's Inn Road, W. C. 1. 


'Phone: Museum 6274. 6171 


NEW TURBO GENERATOR & SURFACE CONDENSING PLANT. 


ONE 5,000-kW 26.2950 k. v.a. Turbo Generator, 6.600 volts, 
50 cycles. steam pressure 900 1b.. superheat 250 deg. Fahr. 
Surface Condenser designed for Cooling Water inlet tempera- 
ture of 80 deg. Fahr. 


This Plant is practically completed in Maker's Works in 
England. 


For particulars and price, apply to— 
6158, ELECTRICAL Review, 4, Ludgate Hill, London, E. OC. 4. 


FOR SALE. 

БОО volt, constant pressure Megger for sale, as new. Offers. 

Twelve 96 amp.-hour Chloride Accumulators, as new, teak 
lead-lined cases, £2 each. or best offer for lot. 


Two 10-wav Desk intercommunication 'Phones, and one 
wall type, at 95s. 

One 6-valve French Amplifier. ES 10s. 

One Ericsson common Battery Table 'Phone. with 1,000 


ohm ringer. nractically new, £4 10s. 
for above. 20s. 


Sixtv Cheque Protectors, 958. 
В. C. HARTIET. 15, Northgate, Cleckheaton, Yorks. 


Extending Wall Bracket 


6179 
DIRECT-COUPLED FOR PARAFFIN OR GAS. 


50 kW Aster-Siemens. 110/990-990/550 volts d.c. 


50 kW Aster-Siemens, 110/220-220/540 volts a. c., 
90 cvcle. 


] kW Petters-Boothrovd. 220 volts. 750 r.p.m. 

All the above sets are brand new and complete with all 
spares, fuel and water tanks, gwitchboards. &c. 

Also number of Searchlight Projectors with switchboards. 

Full particulars, photos, and lowest prices from— 


E. W. Farrow & Sons, Spalding. Lincar. Tel. 101. 


3-phase, 


5908 


FOR SALE. 
T 00) kW. comprising two Compound Engines. direct coupled 
English Mannfactnring Co.'* compound wound, direct current 
Dvnamos, 500 volts, 500 kW each. 
Allen's surface condenser. 30 000 Ib., with motor-driven sir 


and circulating pumps. Excellent condition. May be seen 
running. Obeap. 
JENNINGS, West Walls, Newcastle-on-Tyne. 6199 
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FOR SALE.—Continued. 


FOR SALE. 


БЕРЕ ENGINES, eix cylinder, two and four stroke. 850. 
‚ 1,200 m.P., E bct condition Dynamos for above 950 
s 500 volts D.c. Immediate delivery and low price. 


Also two 500-xw. Parsons Turbine Sets, 250 or 600 volts, 
D. C., with Condenser and spare armature. 


Elsctricills:driven Air Compressors, 250 volts, р.0., pres- 
sures, 1,500 to 3,000 lb. per sq. in. 


JENNINGS, West Walls, Newcastle-on-Tyne. 8547 
GREAT REDUCTION IN PRICES 
OF ALL 
Alternating and Direct Ourrent Motors, manufactured by the 
following :— 


Messrs. Orompton & Co. E. Brook, Léd., Metropolitan- 
Vickers, Ltd., Swedish General Electric, Veritys, Ltd., &., 


which аге in stock at our Showrooms in Birmingham. 


- Write for new stock list and state your requirements to— 
OHARLES PURDEN, LTD., 
48, Lancaster Street, Birmingham. 


New Telephone Numbers (5 lines): О 7228-7282. 
Telegraphic Address: Presses Birmingham. 


NEW MOTORS FOR SALE OR HIRE. 


D. C., im, §-H.P., $-И.Р., 1-H.P., 24-H.P., 3-H.P., 6-H. v., 
73-H.P., 10-H. P. 200/240 volta; 3-H. P., 5-H. P., 7-H. P., 10-1. ., 
-H. p., 400 / volts; 1-H. p., д-н. P., ' 630 volts. 

A. C., 10-и>.Р., 15-m.P., -H. Р., 3-phase, slip ring, 415 volte, 


950 R.P.M. „ 60 cycles, ma starters, pulleys, rails. 
STOCKWELL & Онмв, LrD., 1646. Pentonville Road, N. 1. 
Telephone: North 2680. 


GAS ENGINE SETS WITH DYNAMOS. 


ONE 3-line Vertical Tandem National Engine, coupled to 
G. E. C., 440 volt, 500 kW Generator. 

One 4-line Vertical Tandem British Westinghouse Engine, 
coupled. to B. W., 440 volt, 350 kW Generator. 

Two 2-eylinder Horizontal Scavanging Premier Engines, 
coupled to 440 volt, 220 kW Bruce Peebles Generator. 

One 4-line Vertical Tandem B.W. Engine, coupled to B.W., 
440 volt, 350 kW Generator. 

One 550-kW to 1.000-kW Gas Engine, direct coupled to 
Siemens Dynamo, 500 volts. together with complete producer 
Plant (full specification with. drawings on application). 

BRITISH CENTRAL ELECTRICAL Co., LtD., 6 and 8, Rosebery 
Avenue, Е.С. 1. 6226 


DRAND NEW ELECTRIC TANGYE PUMPS. 


THREE Sets immediately available. Capacity each 20.000 
gallons per hour, against total “head of 120 ft., complete 
With 25-h.p.. 500 volt. d.c. Motors, and starting gear. Loca- 
tion London. Sold singly if required. 


BRITISH CENTRAL ELECTRICAL Co., Lrp:, 6 and 8, Roseberv 


Avenue, London, E.C.1 6227 
MOTORS. REDUGCEO PRICES. 
75-h.p., 3-phase, 415 volts, 50 cycles, 675 r.p.m., slip-ring. 
25-h. p., 3-phase, 440 volts, 50 cycles, 720 r.p.m. ` squirrel cage. 
15-h.p.. 3-phase, 440 volts, 50 cycles, 720 r.p.m., squirrel cage. 
40-h.p., Tp 440 volts, 850 r.p.m. 
15-h.p., d.c., 440 volts, 930 r.p.m. 
13р. d.c., 440 volts, 300/900 r.p.m., with Brookhirst 
pane 


9-h.p., d.c., 220 volts, 600 r.p.m., with Brookhirat panel. 
73-h.p.. d.c., 220 volts, 750 r.p.m. 
Many smaller sizes. 


Hirst, IBBETSON & TAvLon, 37, Water Street, Manchester. 


TO ELECTRICAL ENGINEERS AND OTHERS. 


FOR SALE by Private Treaty, the whole of the Machinery. 
Plant, Stock in Trade, and Letters Patent No. 140,903, and 
other effects of the Perna Engineering Works (Blackpool), Ltd. 

The ‘* Perna ”’ ш Set (patented April 1st. 1919), suit- 
able for Light Cars and Motor Bicycles, has already been 
placed on the market with satisfactory results. 


For iculars, apply the Liquipator, Mr. Thomas, Green- 
halgh. corporated Accountant, 97, Church Street, Blackpool. 
6145 
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FOR SALE.—Continued. 


FOR SALE. 


FOR SALE. 50-н.р., 440 volt, 3-phase. 40 eyele Bruce Peebles 
Motors, 760 revs., with Ellison Starters. 
Plating Dynamo. 6 volts, 340 amps.. by Seott & Mountain. 
48-Kw., 220 volt, compound Generator. 
. 15 and 2-H. r., 220 volt, v.c. Motors, with Brook Hirst Start- 
ing Panels. 
100/120 volt, 110 amps.. shunt wound bi-polar Dynamo, with 
ring oiled bearings. 


Drummond & Co., Middlesbrough. 821 


—ñ.ñ .— k...... T——ä——.... аа IU OC p TRUM NEU DR IAM сс ETL IED, 


FOR SALE. 


MODERN ELECTRIC GENERATING PLANT. 


75-kW. 500 volt. d.c., compound Set. 

140-kW, 500 volt, d.c., triple expansion Set. 

130-kW, 230 volt, d.c., compound Set. 

225-k W. 930 volt, d.c., compound Set. 

200-kW, 460/500 volt, d.c.. compound Set. 

420-kW, 460/500 volt, d.c., compound Set. 

700-K W. 500/550 volt, d.c., triple expansion Set. 

850-kW, 460/500 volt, d.c.. turbo Set. 

1,000-kW, 220 volt, d.c.. geared turbo Set. 

Also a number of 3-phase, 25 and 50 cycle Turbo Alternators 
up to 1.500 kW, and several Vertical Gas Engine Sets from 
100 to 500 kW. 440 and 500 volts d.c. 

Tar PHNIX ELrcrRiCAL Co., Lrp., 32-36, Broomielaw, 
Glasgow. 6148 


MOTORS.—IMMEDIATE DELIVERY. 


FULL range of d.c. Motors from 4-h.p. to 30-h.p. All stendard 
voltages in etock. For immediate delivery. 

Full guarantees Attractive prices. 

ELLIS & Warp, Ltp., Portugal Street, Kingsway. London, 
W.C. 2. 

Telephone: Holborn 595. 973 
ee rr öWUôwüÿ— 


MOTORS FOR IMMEDIATE DELIVERY. 


J. 1. 3, 5. 74, 10, 15, 20, 25, 30, 40, and 50-m.P., 400 / 440 
volt, 3-phase, 50 cycle. | 

3. 5, 74, 10, 15. 20. 25, and 40-B.P.. 480/530 volt, p. c. 

We are able to offer special terms for these Motors ex stock. 


. P. Үосха & Co., Electrical Engineers, 40, Sanvey Gate. 


Leicester. 


NEW MOTORS. SPECIAL PRICES. 
MAKER'8 Guarantee—stock replaced as sold. 


BQUIRREL САОК, Suie Rix. 
1, 2, 8 and 4 . P. SINGLE Б, 6, 74, 10 and 15 R.P. 
950 and 1440 R. P. M. PHASE. 950 and 1440 R. P. . 
10 H.P. H. P. 
750 and 1440 B.P.M. PHASE. 750, 950 and 1440 B.P.M. 
Severa] good B.H. Motors at attractive prices. 6126 


ELAOTRICAL INSTALLATIONS, LTD., J. Martin Lane, E.O. 4. 
CABLES. 


PAPER-INSULATED, | ead-covered, and Armoured. 

1 to .6, 3-cored, Low Tension. 

0125 to 4. 4-cored, Low Tension. 

1 to .6. Single Low ‘Tension, 

5 to 075, Single eh t. 

1. 3-cored echt. | 

All guaranteed. new by leading muker. 

Write in first instance to 6214, ELECTRICAL REVIEW, 4. Lud- 
gate Hill, London, E.C. 4. 
— — eee 

VARIOUS ELECTRICAL PLANT FOR SALE. 
Special Opportunity. 


MOTOR GENERATORS. 


Ref. 912 —500 kW Crompton 8 t. on combined bedplate. 230/210 
volta, 460/470 volta, complete with starters for starting either side. 

Ref. 937—100 kW Phoenix Set, motor 480/530 volts. Generator 
510,540 volta, specially suitable for traction purposes. 


D.C. MOTORS. 

Ref. No. Make. H P. Volta. © Revs. Winding. 
705 Laurence Scott 75 (3 of) 220 120 8S. > 
105 Do. 75 (3 ої) 220 120 С, 
215 Lancs. Dynamo 150 220 450 . 
910 Westinghouse 50 (2 of) 400 600 C. 
914 Тапса Dynamo 110 160 650 C. 
910 Mather & Platt 50 БОО 275 5. 
910 Westinghouse 60 (2 of) 500 600 8, 
910 B. T. II. 80 500 600 8. 

BRITISH CENTRAL ELECTRICAL CO., LTD., 
6 and 8, Rosebery Avenue, London, E. C. l. 6328 

‘Phone Holborn 5848. ‘Grams, Britioent, Holborn, 


London." 


FOR SALE.—Coniinued. 
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TRANSFORMERS AND MOTORS FOR SALE. 


THREE 500-kW, oil cooled Transformers, 10.750/495 volte, 
3-phase, 50 periods, by British Electric Transformer Co. 
Two 100-kW, oil cooled ‘Transformers, 6.600/220 volte, 3 
phase, 25 periods, by Brush Electrical Engineering Co. 
One 50-kW, oil cooled Transformer, 440/110 volta, 3-phase, 
25 periods, by Johnson & Phillips. | 
One Motor Converter, 110 volta, 25 periods, to 19 volte, 3) 
amps., by Crypto. | 
Morors, 3-PHASE, 440 Vout, 25 PERIODS. 


Five 40-h.p., slip-ring. Westinghouse, 720 r.p.m. Motors. 

Two 35-h.p., squirrel cage, 725 r.p.m. Motors, by G.E.C. 

One 30-h.p.. slip-ring, 725 r.p.m. Motor, by G. E. C. 

One 5-һ.р., slip-ring. 500/477 r.p.m. Motor, by Siemens. 

One Motor Generator, 3-phase, 440 volts, 25 cycles to 8 volts, 
40 amps., mounted on bedplate, by Rhodes, Ltd. 

One 200-h.p., slip-ring, Westinghouse Motor, 485 r.p.m. 

One 160-h.p., slip-ring, B.T.H. Motor, 480 r.p.m. 

Twelve 60-h.p.. slip-ring Motors, by Westinghouse, 485 r.p.m. 

Thirty 25-h.p.. slip-ring, Westinghouse Motors, 720 r.p.m. 

Three 20-h.p., slip-ring, Westinghouse Motors, 720 r.p.m. 

Ten 10-h.p., squirrel cage, Westinghouse Motors, 710 r.p.m. 

Nine 5-h.p., squirrel cage, Westinghouse Motors, 480 r.p.m. 


Motors, 3-РНАВР, 440 Уогтз, 50 PERIODS. 


One 100-h.p., alip-ring, 720 r.p.m. Motor, by Fuller. 
One 50-h.p.. slip-ring, 950 r.p.m. Motor, by G. E. C. 
One 7i-h. p., squirrel cage, 950 r.p.m. Motor, by Harding 
Churton. 
Motors, 8-PHASE, 220 Vorrs, 50 PERIODS. 


Four 5-h.p.. squirrel cage, 975 r.p.m. Motors, by Brook, 
with sterter (new). 
Morors, 500 Уот, р.б. 


One 100-h.p., compound interpole Motor, 585 r.p.m., by 
Westinghouse. 
Motors, 480/440 VOLT, D.C. 


One 34-Б.р.. shunt imterpole, 950 r.p.m., by Newton, Ltd. 
One 5-h.p., shunt interpole, 1,075 r.p.m.. by Bruce Peebles. 
One 10-h.p., shunt interpole, 1,075 r.p.m., by The G.E.C. 
One 15-h.p., shunt interpole, 840 r.p.m., by Newton. Ltd. 
One 90-h.p., shunt wound, 1,150 r.p.m., by G. E. C. 

One 40-h.p., shunt interpole, 550 r.p.m., by J. P. Hall, with 

Brookhirst starter. 
Motors, 220/250 VOLT, D.C. 


One 60-h.p. Motor, by Rees Roturbo, Ltd., Wolverhampton 
(Thomas Parker), protected type. compound interpole, 210 
volts, 640 r.p.m., new 1916. 

One 30-h. p. Motor, by British Westinghouse Co., protected 
type, compound interpole, 220 volts, 600 r.p.m., new 1917. 

One 24-h.p. Motor, by Royce, Manchester, protected type. 
shunt, speed 1,000 r.p.m. | 

One 2-h.p. Motor, by Morris Hawkins, 750 r.p.m. 

One 12h.p. Motor, by B.T.H. Co., totally enclosed. pipe 
ventilated, compound interpole, speed 800 r.p.m., new 1918. 

One 9-h.p. Motor, by G.E.C., protected type, shunt inter- 
pole, 840 r.p.m., as new. 

One 7%-Ь.р. Motor, by B.T.H.. shunt interpole. 1,100 r.p.m. 

One 4i-h.p. Motor, by B.T.H., protected type. shunt, 1,500 
r.p.m. 

Two 3-h.p. Motors, by Verity, shunt interpole, totally en- 
closed, 1,200 r.p.m., ав new. 

Morors, 100/110 Vouts, p. c. 


One 12-h. p., series wound, 850 r.p.m. Motor, by L. D. & M. 


Co. | 

One 5.75 shunt interpole, Westinghouse. 1,000 r. p. m. 
coupled to 3-in. Rotary Pump on С.І. bedplate. | 

One j-h.p. shunt wound, 1.000 r.p.m., by Verity. И 

Two l-kW, shunt wound Generators, direct cqupled to 700 
r.p.m., high-speed Steam Engine, by Robey. 

Dynamos, 110 Vors. 
Two 10-kW, compound interpole, by the E.C. Co., 1,00 


r.p.m. ° 
One 20-kW, compound interpole, by Westinghouse Co., 
450/500 r.p.m. | 
CABLB. 


385 yds. 7/14 Twin Concentric L.T. Paper L.C. & A., new 
on drum, by Western Electric Co. 

126 yds. .75 sq. inch Sough Core Paper L.C. & A., new on 
drum, by Western Electric Co. "n 

Most of the above machines are complete with pulley, 
switchgear. and rails. Guaranteed in excellent condition ап 
equal to new. 

SWITCHBOARD PANELS. 

Forty Panels, 6 ft. by 2 ft. by 2in., with 1,200 amp. D.P. 
Circuit Breakers and Ammeters. by B.T.H. Co., new 1918. 

One Panel, with 3,000 amp. D.P. Circuit Breakers and Am- 
Meters. 

Watt hour Meter, 230 volte and 9 8. P. 8,000 amp. Kaile 
Switches. 
Тиз Mmuso Ооонтцә Ruame Nenne Co., L.. 

196, Ваадов Road, Birmingham. 


Telegraphio Address: ™' Rheostat, Birmingham." as 


[Jum 24, 1921, 


FOR SALE.— Continued. 
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FOR SALE. 


PETROL-ELECTRIC Generating Sets. Ex-Government 
stock. Coventry-Simplex, Keighley-Kelvin, and Gardner direct 
coupled sets, output 100 amp, 50 volts, complete with Switch- 
board equipment. Practically new. Ideal for kinemas, or 
any power or lighting. Will run full load on about 4 gal. 
of petrol per hour. All 10 kW. Cost about £500 to build. 
Only Ж) sets left. £155 cash at Liverpool. 


HuGuHes, Co-operative Hall, Liverpool. 2460 


Advertisements are inserted under this heading at 1a. 94. per line. 


C. and д.с. Motors (second-hand), switch plates, switchboards. 
he Isis Electrical Co., 57, Albert Road, Aston, Birmingham. 
2471 


LARGE Stock of surplus Plant for disposal in Franoe; 
turbo-altermators ; Diesel and steam engines ; transformers ; 
rotary converters; motors and generators. Very low prices owing 
to present rate of exchange. Apply to Alex Lefebvre, 9, Rue 
Агане Houssaye, Paris (8°). 1816 


O. Motors, single-phase, 110 and 220 V, 50 per., 1400 r.p.m., 
Crypto, £20; 200 V, 100 per, 1400 r.p.m., 2 h.p., Crypto, 
420; 3'6-h.p., 200 V, 50 per., 1400 r.p.m., Crypto, £32 10s. ; 220 V, 
50 per., 5 h. p., 1400 r.p.m., Crompton. £40.—White, 140, South- 
wark Street, S. E. 2444 


ATTERY Charging Dynamo, 50/70 V, 14`2 A, 1000 r.p.m. 422. 
—Giffen, St. Albans. 2366 


RITISH - Thomson 940 kVA, 3 phase, 50 cycle, 500 V, turbo 
alternator for immediate disposal.—Alex. Lefebvre, 9, Rue 
Arséne Houssaye, Paris (VIII). 2060 


ROSSLEY Town Gas Engine, 8 cylinder, with Fielding gas 
plant for same; also 14-kW, 140 V dynamo for sale. Beat 

offer accepted.—Seen Electricity Works, Wadebridge, Cornwall. 
2483 


YNAMO, firat class, and with spare armature, 33 kW, 220/240 
volta, 133 amperes, 850 r.p.m., four pole, compound. Cheap. 
—Chick & Co., Skin Market Place, Southwark. 5897 


YNAMOS, 55 V, 12 A, 1000 r.p.m., shunt, by City Elec. Co., 
£11 10s. ; G. R. C. £12 10s.—White, 110, Southwark St., S. E. 
2443 


Р NAMOS, 110 V, 32 A, 1430 r. p. m., by G. E. C., £27 108.— 
A White, 140, Southwark Street, 8.E. 2443 


ARTHING Olips, in copper, all sizes, 1“ to 2“ in stock, three 
types of terminals, our own make. Write for trade sheet.— 
Isaacson & Brown, Ltd., 39, Furnival Street, Holborn, Е.С. 4. 5368 


LEOTRIO-Driven, high-lift, multi Stage Pumps, oapooity up 

to 600 ft. head, at 140 gals. per min.; cap be coupled to 

two 35-h.p., 500-volt, d.c. motors, or two 40-h.p., 440/600-volt, a. o., 
8-phase, 50 cycles, alip-ring Motors; brand new.— Harry H. 
Gardam & Oo., Ltd., Staines. 4138 


LECTRIO Motors and Dynamos for sale or hire, д.с. and а.с. 
Machines always ready, guaranteed.—’Phone: 488 H'smith. 
The Electro-Generator Co., 14, Shepherd's Bush Road, W. 6. 2164 


OR SALE.—About 8 miles New Henley's 3-core Paper. insulated, 


Lead-covered, and Armoured Low-tension Cable, from 05 to 


'6 sq. in.—The Phwnix Electrical Co., Lid, 32-36, Broomielaw, 
Glasgow. 6200 


OR Sale, Dynamos, 12 volt, 8 amp., full automatic for battery 
charging. Best British make guaranteed. Compound cut- 

out, ammeter, four switches, connection box, and pilot light. 
Polished aluminium cover, plug and pulley. Ready foruse. £6 108., 
cash with order. Lucas, 12-volt batteries, in wood case, with plug. 
458. each. Motors, -h. p., by Stone, of Deptford, 12 volt. £4 бв, 
each. H.T. Magnetoa, for pressure testing or ignition, one or two 
sparks per rev. M. L. Coventry make. 35s. each. Brass Hand 
Pumps, for Junction Box Pits, 10 in. long, brass disk valves. 
158. each, cash with order. Dept. E, Leslie Dixon & Oo., 91, 
Queen Victoria Street, E.C. 4. 5067 


OR Sale, Electric Lighting Set, by Lister & Co., size E, 110 
Volte, complete with engine, dynamo, battery, and switch- 
board gear—never been used. Owner prepared to accept any 
reasonable offer.—Henry Lea & Son, Consulting Engineers, 38, 
Bennetts Hill, Birmingham. 6174 


OR Sale, New Henley Cable, at 25 per cent. leas than maker's 

price, 3 and 4 соге, lead-covered, armoured, paper-insulated, 

low-tenaion, all sizes from 124 to 600 amperes. State requirements. 
—6177, ELECTRICAL REVIEW, 4. Ludgate Hill, London. 


OR Sale, one Crypto Dynamo, 100 volta, :0 amperes, 1400 revs., 
12-in. pulley, in good condition. Makers No. 28,210, Type 

210. Offers invited.— Secretary, Swindon Victoria Hospital, 
Bwindon. 2465 


OR Sale, one 10 h.p. second-hand Motor, 715 r.p.m. 3-phase, 


50 cycle 400/440 volt, complete with pulley, slide ruils, and 
Starter ; one 5 h.p. ditto, 700 r.p.m.; one 74 h.p. ditto, 955 r.p.m. ; 
one Б h. p. ditto, 1400 r.p.m. All in absolutely first-class ocon- 
dition at bargain prices.—W. P. Young & Co., 40, Sanvey Gate, 
Leicester. 5003 


OR Sale or Hire, Motors and Dynamos, 440, 220, 110 volts.— 
Martin, 320, Witton Road, Birmingham, Phone: East 883. 
| 1470 
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FOR SALE.—Continued. 


OR Sale, owing to alterations to parchaser's scheme, one new 
5-tons 3-motor electrically-driven overhead travelling crane, 

220 volts, d.c. 
required. Immediate delivery. Also, for delivery in three weeks, 
3 2-tone Electric Pulley Blocks with 400 volts ac. motors.—Full 
particulars and prices from makers, S. Н. Heywood & Co., Ltd., 
Reddish. near Stockport. 6204 


OR Sale, three 250 h.p., 440 volt, 50 cycle, 3-phase, 365 r.p.m., 
alip ring induction motors by British Thomson-Houston Co., 

Ltd. Complete with control gear, price £940 each.—The Phonix 
Electrical Co., Ltd., 32-36, Broomielaw, Glasgow. 5215 


OR Sale, totally-enclosed d.c. Motors; brand new. One 5h. p., 
440 volta, 1050 r.p.m. Опе 9 h. p., 440 volta, 1050 r.p.m. 

by Veritys, Ltd., Ashton. Also two motors, as above, direct-coupled 
to Multi-Vane Fans, by Messrs. Keith & Blackman.—R. F. Winder, 
Belgrave Electrical Works, Leeds. 6178 


OR Sale, two 100- b. h. p. proteoted-type, alip-ring Motors, fitted 
with brush-lifting and short-circniting device, wound for 220 

volts, 50 periods, single-phase, 950 r.p.m., with belt pulley, 21" dia, 
by 18" face, with protected-type stator starter, and protected-type 
rotor switch and resistances, oil immersed, and alide rails and 
holding-down bolta.—9538, ELEoTRIOAL REVIEW, 4, Ludgate Hill, 


OR Sale, 47-kW, 400-volt, a.c., 3-phase Generator, 25 frequenoy, 

375 г.р m., complete with 6-groove rope pulley; makers, 

J. P. Hall, Oldham.— 2454, ELECTRICAL REVIEW, 4, Ludgate 
Hill, London. 


OB Sale, two 35-Kk W. Bellise-Siemens 200/300 Volt shunt wound 

steam dynamos, with spare armature and ewitchgear. These 

seta are in first class condition, and just taken out of servioe.— 6175, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


OB Sale, 190-kW Motor-Generator, by General Electric Co., Ltd., 
460/500 volte d.c. to 50/75 volta, 25 cyoles, single-phase, 

500 r.p.m., complete with switchgear, Ko., £790. — Phenix, 
32, Broomielaw, Glasgow. 5794 


NDUCTION Motors, 1 to J h. p., 100/200 volts, 50/100 periods, 


one, two or three phase, £10.—H. Cecil Green & Oo., 85, New 
Oxford Street, London. 6131 


ALLEY Light, model F,“ complete with battery; all as new; 
used for demonstration purposes: £100. —Giffen, St. Albans. 2367 


ARGE number of 1 kW Dynamos, 25/37 Volts, 1900 r.p.m., 
£16 108.—Fyfe, Wilson & Co., Ltd., 31, Budge Row, Cannon 
Street, E.C.4. Ы 6222 


OTOR Blowers or Air Circulators, by Keith Blackman, direct 
coupled to 220-volt motors, £9 each, 12 ammeters, N. C. S. 
portable, wood case and strap, 5 and 10 amps., at half-price. 
Anemometers, electrical indicating wind speeds 0-50 m.p.h., 408. 
each. Three Foster Pyrometer Instruments, leads and sockets. 
Inert dry batteries, square, Siemens, 9s. per dozen. Enamelled 
Steel Shades 5s. per dozen. Cardboard Shades За. dozen. Electric 
Drilling Machines £15 each, subject. 12-volt Battery Dynamos 
£6 10s. each.—Leslie Dixon & Co. (Dept. E.), 91, Queen Victoria 
Street, E.C. 4. 5971 


OTOR-Ganerator. suitable for 220-volt supply, 960 r.p.m., 
output 11 kW, 50/100 volte, by the Lancashire Dynamo and 

Motor Co., complete with elaborate switch panel; cheap.—Fyfe, 
Wilson & Co., Ltd., 31. Budge Row, Cannon Street, E. C. 4. 6221 


OTORS.—A number of new and second-hand Machines, by 
firat-class makers, both а.с. and d.c., ranging from 2 to 
45-h.p., for disposal. Low prices for prompt cash.— Full particulare 
on application, Tofield & Robinson, Ltd., 165, Edmund Street, 


Birmingham. 6120 
EW Motors and Starters. Cheapest firm on earth. Try us.— 
Cunningbam Limited, 171, Edgware Road, W. 2. 640 


NE 1'25-kW petrol - electric Generating Set, comprising 

“ Kelvin engine, Bosch magneto, carburettor, direct cou pled 

to 25/37-volt generator, 34 amps, 1000 r.pm.; combined bedplate ; 
nearly new; £55.—Gann, Builder, Whitstable. 2379 


NE Tangye Town's Gas Engine, 13.H.P.. two flywheels and 
Silencer. Good as new, £120.—2502, ELEOTRICAL REVIEW, 
4. Ludgate Hill. London. 


ETROL Electric Set, by Slemens Austin, 18 kW, 400 v., new, 
with switchboard, &c. —H. Ryan, 121, Middlesex Street, E. 1. 
Avenue 7090. 5919 


LATING Dynamo, by Oppermann, 6 V, 50 Amp. ; perfect order, 
just overhauled; £17 10&.—Landor Works, Landor Road, 
London, W. 12. 2415 


UANTITY of 50-volt, 70-amp., 3)-kW Petrol and Paraffin 
Electric Generating Seta, either direct coupled or belt driven. 

Other sizes in stock, 4 kW, 1,3. 4, 5, 6, 7, 8, 10. &c., up to 50 kW.— 
Fyfe, Wilson & Co., Ltd., 31, Budge Row, Cannon Street, Е.С. 4. 
6219 


ECOND-HAND Dynamo, 100/140 volts, 62 amps., 970 r.p.m., 
with shaft extension for coupling or pu'ley. Perfect order. 
Offers.—Mann, Egerton & Co., Ltd., 39, Princes Street, Ipswich. 6164 


IX 10-b.h.p. Bruoe Peebles, 240 volt, d. o., variable speed Motors, 
725/1450 r. p. m., with pulley. rails, shunt series tramway type 
controllers (new machines).—Apply Mitchell Graham & Son, Ltd., 
56, Buccleuch Street, Edinburgh. 2451 


Motors can be changed to suit other supply if 
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FOR SALE.— Continued. 


1 Siemens 150 h. p. Electric Motors, 250 volta, modern 


multipolar interpole type, 400 reva.— Details, Harry H. 
Gardam & Co., Ltd., Staines. 5395 


-æ — m — 


HREE 15-kW, 230-volt Gardner-Newton petrol-paraffin Gene- 
rating Scta, 750 r.p.m. £250 each, including switchboard 

and all accessories. Perfect condition, guaranteed.—Smith Brothers, 
Aylestone Park, Leicester. 5830 
T be Sold, a complete Electric Lighting Plant, in excellent con- 
dition, and in use at Chatham House College, Ramsgate, now 

in the occupation of the War Office, who are vacating.—Apply to 
Ventom, Cooper & Co., Auctioneers and Surveyors, 35, Old Jewry, 
Е.С. 6215 
WO 2-Throw Belt Driven Ram Pumps, by Peam, plungera 8)" x 

10” stroke, 11,C00 gals. per hour at 200 ft. head. Weir boiler, 

feed pump, new 1915. 2,500 gals. per hour, 180 lb. pressure.— Harry 
Н. Gardam & Co., Ltd.. Staines. 6191 


WO 60-h.p. Petter Crude-oil Engines and two 39-kW 220-V 
Dynamoe. Will sell very cheap for quick sale,—Chick, Skin 
Market Place, Southwark. 6185 


WO Boiler Tanks, 20' x 6, for oil or benzine storage, £85 
each, Electric 10-ton Light Railway Tractor, 2' gauge, com- 
plete with charging dynamo and ewitchboard.—Particulars and 


prices on application, Hammond & Bottomley, 33, Mackenzie Street, 
Slough. Phone 272. 2340 


WO 4 hop. Motors, 1250 r.p.m., 220 Volts, shunt wound, new, 
£30.—Fyfe, Wilson & Co., Ltd., 31, Budge Row, Cannon 
Rtreet. EG. 6223 


WO 21-kW Petrol-Paraffin Electric Generating Sets, complete 
With 50-amp. 5U.volt Booster in tandem.—Fyfe. Wilson and 
Co.. Ltd., 31, Budge Row, Cannon Street, E.C. 4. 6220 


WO 75-kW E.C.O. Generators, 220 volta, 780 r.p.m., makers 
Nos. 27434 and 6, shunt interpole, outside bearing, baseplate, 

slide rails and pulley. £275 each, f.o.r. Used as motors, 90 H. P. 
at 700 &.P.M.—8Smith Brothers, Aylestone Park, Leicester. 5829 


[34-kW, 110 V, Austin-G.E.C., in first-class order. Cheap to 
clear.—Giffen, St. Albana, 2369 


Dur. 230-V Motor, 1190 r.p.m., by Siemens, with starter, £21. 
Giffen, St. Albans. 2368 
7 H.P. Phoenix Motor, 3-phase, 190/220 volts, 50 cycles, 
1450 r.p.m., with starter (new), £18; another nearly new, 
£38.—Gann, Builder, Whitstable. 2380 


1 VOLT Battery Dynamos; electrical drilling machines at 

half cost; petrol-electric sets 50 volt 1{ kW, £30 each: 
armoured 1/16 gauge, 600 megohm cable, £5 per mile drum; 
torpedo wing lampe, 20s. pair; enamelled steel shades, 5s. 6d. per 
dozen; electric fans d.c. 10s, each; flexible shafts in casings 2s. 
per foot.—Leslie Dixon & Co. (Dept. E.), 91, Queen Victoria Street, 
E.C. 4. 6059 


2 Dynamos. self-regulating or plain shunt, various 
1 ty pes from stock for battery charging, prices from £5 108. 
each; ammeters, moving coil, sub-standards, in wood case with 
strap, 458. each; motors, 12-volt, A-h p., 858. each, -h. p., 1008. 
each; electrical anemometers to 55 m. p.h., 35s. each; Foster 
pyrometers, £7 each; square inert batteries, by Siemens, 6s. and Ye. 
per dozen; enamelled steel shades, 8" and 10", 60s. per gross; 
cardboard shades, green, 356. per gross; electric bench and portable 
drilling machines, brand new, £15 each; direct coupled petrol- 
electric sets, 1j kW, 56/70 volts, £30 each; 1/16 gauge v. I. R. 
armoured 600 megohm cable, £5 per mile drum; torpedo side 
lampe, 20s. per pair: d.c. fane, 8 volts and 220 volts, 40s. each ; 
flexible shaft and coupling casing for light drills, 108, 6d. each; 
brass hand pumps, 16s. each ; H.T. magnetos, as new, 35a. each ; 
black adhesive tape, le. per Ib.; portable 12-volt batteries, from 
458. each.— Leslie Dixon & Co., (Dept. E) Yl, Queen Victoria 
Btreet, E.C. 4. 92 


-H.P. Motor, 500 volte d.c. 1500 r.p.m., complete with starter, 
15 slide rails, pulley, and circuit breaker. As new, £68.— 
F. Greathead, Bar Street, Scarborough. 6208 


СУР -B.H.P. Ruston Engine, Gas Plant, 100 to 160 volta, Alloa 
2 5 dynamo, driving belt ; all in first-class condition. A bargain, 
f.o.r.—Fowler, 219, Tottenham Court Road, London. 2:73 


e H.P. brand new Hornsby Oil Engine, standard type, cyl. 
26 11° x 20" stroke ; just unpacked from maker's cases, Also 
22 hp. ditto, condition practically as new.—Harry Н. Gardam & 
Co. Ltd.. Staines, 5189 

-H. P., on town gas, horizontal twin Crossley. Practically 
3 рем ; has not done nine months’ work. Is the last word 
in gas-engine construction. With all accessories and perfect.— 
Chicx & Co., Skin Market Place, Southwark. 5632 


6 -H.P., two-cylinder, Allen vertical Oil Engine. Direct 
3 coupled to а 100/140 volts dynamo. All accessories. This 
net runs perfectly.—Chick & Co., Skin Market Place, Southwark, 
8.E. 1. MN 8 


ь -H.P. on auction gas, Crossley, with gas plant to serve same, 
3 „all accessories, in per feot order. — Chick & Co., Skin Market 
Place, Southwark, B. E. l. 5631 
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FOR SALE.— Continued. 


4. N. H.P. Loco Tyre Boilers (three). by Robey, excellent con- 
dition. Insurrd 105 lb. w. p., examined since left off work. 
—Harry H. Gardam & ( o.. Ltd., Staines. 6188 
5 Н.Р. Electric Motor, semi-enclosed four-pole type, alow 
speed, 440 volta, d.c., also 55 h.p. ditto by Siemens, 3 bear- 
ings.—Harry Н. Gardam & Co., Ltd., Staines. 5391 


50 Bell ias- Siemens modern 110-V, d.o. Lighting Set, com- 
pound H. S. steam engine coupled to multipolar generator. 
Full details and price. Harry H. Gardam & Oo., LAd., Staines. 4137 


60 B.H.P. Crude Oil Engine, by Blackstone, variable fuel 

governing, latest type, single flywheel, new about 1915. 
50 h.p. horizontal paraffin or crude oil Engine, by Ruston, P.Q. type, 
condition like new.—Harry Н. Gardam & Co., Ltd., Staines. 6190 


S7 MOTOR, 15 h. p., 440/500 volts, compound, 1100 revs, 
{ enclosed ventilated Morrie Hawkins, rails, pulley. and 
starting panel; perfect running order. £65, Motor, 12 h. p., 440/500 
volts, shunt wound, 600 reve., enclosed ventilated Bruce Peebles; 


perfect running order.—2495, ELECTRIOAL REVIEW, 4, Ludgate 
Hill, London. 


10 -KW Bellias-P. R. Jackson Steam Generating Set, 220/250 
volt, 160 Iba. steam.—Halliwell & Good, Ltd., 61, High 
Btreet, Manchester. . 6170 


100 new d. o. Generator, 230 volta, enclosed interpole 
type, available immediately.—Harry H. Gardam & Оо, 
Ltd., Staines. 5396 


100 d. o. Generator, 500 V, direct coupled to Bell iss and 

Morcom steam engine, available immediately for quick 
sale at bargain figure.—Richards, Stafford House, Trentham Koad, 
Longton. 6073 


11 H. P. electric lighting type Crossley Gas Engine and gas 

plant, with accessories and sparea. New liner and piston 
and breechend fitted during the last six months. Modern engine. 
—Chick & Oo., Skin Market Place, Southwark, S. E. l. 5787 


2 0 KW, 460/500 volt, steam set, “ Belliss compound engine 

No. 4325, ooupled to shunt interpole generator by 
Phenix Dynamo Mfg. Co., Ltd., price £1,350.—The Phoenix Eleo- 
trical Co., Ltd., 32-36, Broomielaw, Glasgow. 6064 


— ———— - —— = — — — 


400 * 500-volt Bell iss Steam fet, with Surface Con- 
denser, Pumps. &c. Purchaser to remove. — 6201, 


300 YARDS of 3 oore high-tension cable, 7/15 gauge, 
3000 volts, lead covered, steel tape armoured, taped 

and compounded, second-hand, but in perfect condition. In lengths 
ed 200 yards; 10s. per yard.—Bernard Meggitt, Mansfeld. 
el, 224, 6212 


— — — — -————— — 


15 00 Painted Poles, Oregon Pine, 13 ft. x 3 in. diam, 
9 2s. each, 100 lota and up, f.o.r.—Ashworths, 


Castlegrounds, Bury. Tel. 533, 5977 
— — — — — — d 
PARTNERSHIPS. 


Advertisements are inserted under this heading at 1s. 94, per line. 


PPORTUNITY for Consumers of Electrical Cable to acquire 
ап interest in an up-to-date manufacturing company with 
well-equipped works.—Apply, Whitehill & Whitehill, Chartered 
Accountants, 35, Waterloo Street, Birmingham. 6109 
HE Principals of an electrical engineering business requires 
further capital for developments, or Partner. Nearly 30 years 
standing, and supported by substantial trade connections. 
Guaranteed a good investment for anyone with capital. Every 
investigation open to principals only.—-6205, ELECTRIOAL REVIEW, 
4, Ludgate Hill, London. 


BUSINESSES FOR SALE AND WANTED. 


Advertisements are inserted under this heading at 1s. 9d. per line 


— O 


LECTRICAL Engineers. —Lock- up shop and basement situate 
Kensington, Liverpool. stock and fixtures, £60, Low 
rental. No reasonable offer refused.—Further particulars, apply 
T. Theodore Rogers Bowler & Co., Chartered Accountants, JU, North 
John Street, Liverpool. 6101 
icd ub bb. ораи Pee tee eee eek Е 
HOLESALE Electrical Business for sale аз a going concern. 

Stock approximately £890. Excellent fittings and fixtures 

Two years under term of lease still to run. Rent £52 per annum. 
—For further particulars apply to Liquidator, Parkin 8. Booth 
2, Bixteth Street, Liverpool. ole 


ee SSS 
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WALUATION GS, 
AUCTIONS and 
ARBITRATIONS и 


Electrical Works, Plant and Stoch. 


WHEATLEY KIRK, PRICE & CO. 


(EstaMi | | 
46, Watling Street, ^ 136. Albert 
London, E. C. 4. Manchester. 


26, Collingwood Street, Newcastle-on-Tyne. 


To Telephone Factors, Shippers and Electricians. 
"THE MART,” 
Newington Causeway, London, S.E. 1. 


THE ASSETS AUCTIONS CO., LTD., 


are instru:ted to Sell by Auction, without Reserve, 
On Wednesday, June 29th, at 12.30 prompt, 


Government Surplus 
Telephones and Electrical Stores, 


including 
1000 portable Trench, Table and Intercommunicating 
Telephones; 6 to 40-way Exchange Switchboards; 250 
miles various Cable; Telephone Parts; 20 000 galvanised Steel 
Brackets; Insulators: Magnet Wire; Signalling Lamps: Silk and 
Covered Wire; Dry Cells: 440-volt Compound Motors; 
3'5-kw. Dynamos; Fans; Gyrometer ; Tachometers ; Starters; 
various Electrical Fittings and Accewories ; Line Testers ; Ohm 
Resistances; Telegraph Sets; More Keys; Buzzers; Trans- 
formers ; Telegraph Instruments; and a large quantity of Tele- 
graph and ‘Telephone Sundries, Electroliers, Bowl Fittings, 
Pendants, Radiators, Switches; 12 gross Condnit Fitting; Silk 
Shades; Table Standards ; Brackets; a 36- iu. Oxydised Silver 
20-llght Gorgeous Electrolier; Electric Glue Pots; Candle 
Fittings; Toasters ; Sterilisers, &o. | 
On view day previous and morning of sale. 
application. Phone Hop 3862 and 713. 


119/121, 


Catalogues upon 
6202 


SITUATIONS VACANT. 
Latest Time for receiving, 5 p.m. Wednesday. 


— —— — — — — — — 


If letters are not to be delivered to certain firms or individuals 
(if known), instructions to that effect shouid be seni то the 
Manager of tna ELECTRICAL REV'EW who will do ns dest 
to carry oui such :nstructions. cetters of applicants c«n^o? 
in such cases be returned io trem nor can the names of 
Advertisers using a number :n апу way de 1'sclosed 


Original Testimentats should never be sent 


NATIONAL ASSOCIATION OF SUPERVISING ELECTRIC'ANS. 


ALL Employers in the Electrical Industry requiring really 
capable Supervisers, Estimators, or Foremen, should notify 
their requirements to the Поп. Secretary of the above Asso- 
clation, as under. 
All applicants for membership are admitted solely on their 
qualifications, which must bear the strictest investigation. 
HON. SECRETARY. 
Room 29, Metropolitan Buildings, 
63, Queen Victoria Street, E.C.4. 5907 


h — 


ROYAL AIR FORCE. 


RECRUITS for the following trades required. Power Station 
Engineers, Shift Engineers, Engine Drivers and Dynamo and 
Switchboard Attendants for 4 years’ service. Ages: Civilians, 
18 to 93; ex- Service men, 15 to 38. Marriage allowance paid 
to married men of 26 years of age and over. 

Call or write, Inspector of Recruiting, 4. Henrietta Street, 


Covent Garden, W.C.2, or R. A. F. Recruiting Depot, 208. 
Bath Street, Glasgow. | 5970 


—— — ——— — 


SHIFT ENGINEER. 


SHIFT ENGINEER required at the Eccles Corporation Elec- 
tricity Works. Must have good electrical and mechanical 
experience. Salary in accordance with National Joint Board 
Schedule (present rate being £314 Is. IId. per annum). 
Applications, stating age, experience. when at liberty, &c., 
with copies of recent testimonials, to be forwarded. forthwith 
to the Вокосон ELECTRICAL ENGINEER, Electricity Works. 
Cawdor Street, Patricroft, Lancs. 6176 


ARMATURE 


WS RDIR’. 
GOOD a.c. and d.c. Winders required immediately for repair 


work. None but first-class men need apply to— 


W.M. ENGINEERING Co., 6, Fleet Street, Dublin. 2455 
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SITUATIONS VACANT.— Continued. 


IPSWICH CORPORATION ELECTRIC SUPPLY AND TRAMWAYS. 


Appointment of Chief Bogineer aad Manager. 


THE CORPORATION invite applications from fully-qualified 


Electrical Engineers for the above position. The gentleman 
appointed wili be responsible for the control of the following 
Undertakings and Branches :— 

THE ELECTRIC SUPPLY UNDERTAKING.—D.c., d.c. Traction, 
and 3-phase a.c. (h.t. and lt.) supplies. Present capacity of 
Power Station 6,000 kW. А second 3,000 kW Ljungstrom 
Set is now in course of erection. Total sales for year ending 
March 31st last 5,464,955 units. 

TH» INSTALLATION DEPARTMENT. 
lighting. power, &c.) 

THE ELECTRIC VEHICLE GARAGE 
35-40 vehicles.) 

A SEPARATE REFUSE DESTRUCTOR WORKS. 

THE ELECTRIC TRAMWAYS UNDERTAKING, including the up- 
keep of the permanent way. There are 10.8 miles of route 
and thirty-six cars. 

The total number of employés was 400 on March 3186. 

The salary will commence at £900, rising to £1,200 by annual 
increments of £50. The gentleman appointed will be re- 
quired to devote the whole of his time to the duties apper- 
taining to the position. He will be required to plan and 
carry out extensions in connection with either Undertaking as 
they become necessary, and he must possess a wide experience 
in such. work. He must be a Corporate Member of the In- 
stitution of Electrical Engineers, and have already held a 
responsible position in connection with an up-to-date Electric 
Supply Undertaking. 

Applicants should state age, details of experience, how soon 
they could take up appointment (the date should be Septem- 
ber lst, if possible), and should submit copies of not more 
than three recent testimonials. 

Applications must reach the undersigned not later than 
Jury 18th, 1921. 

Canvassing in any form will disqualifv. 

WILL. BANTOFT, 


Town Clerk. 
Town Hall, 
Ipswich. 6213 


,; aT EPG ETE ;ññññĩĩ?˙ NET TSI OCC I E ST a a ECCE ED 


EAST INDIAN RAILWAY. 


(Providing installations for 


DEPARTMENT. (Garage for 


Blectric Power Statioa Superintendent (Grade 2). 


THE DIRECTORS are prepared to receive applications (by 
letter only) from dulv qualified candidates for appointment 
to the above post in India. 

Candidates should be about 30 years of age, and must have 
served a trade apprenticeship with an electrical firm of good 
repute, and have subsequently gained good experience in the 
erection and running of electric power stations generating 
and distributing electrieal power in the direct current and 
alternating current form. Good experience on the steam 
side is essential. Candidates must furnish full particulars of 
their training and experience. 

Salary, Rs. 525 per calendar month. rising by annual incre— 
ments of Rs. 25 per month to Rs. 600, and subsequently to 
Rs. 650 per month. 

Terms: А four years' agreement, with free passage out 
and home on satisfactory termination of engagement. 

Candidates must state their age, and if married, the number 
of persons in their family for whom living. accommodation 
is necessary. 

The selected candidate will have to pass a strict medical 
examination by the Company's Consulting Physician before 
appointment. 
letters of application. which should be accompanied bv 
copies only of testimonials, Army discharges, &c., must be 
addressed to the . аа than Jery 6th, 1991. 

у order, 


G. E. LILLIE., 


Secretary. 
East Indian. Railway Company. 
23-3), Nicholas Lane, London. E.C. 4. 
June At h, 1921. 6203 


Cheap prepaid Advertisements are inserted under this heading at the rate 
of One Penny Per Word (палица Iso. . re Consecutive Insertions for 
the price of twa, if ordered and prepaid with first Inserion, 

Box Nuber and Eirgcruicar BRvirw addeess Count as seven words. 


SSISTANT Engineer to work3 engineer wanted at large 

engineering works. Must be capable organiser and able to 
undertake control of small drawing office, and preparation of all 
details in connection with works extensions and layouta.—State 
age, exprience (fully), previous positiona t eld. and salary required, 
to 6181, ELECTRICAL REVIEW. 4. Ludgate Hill. London. 


VACANCY occurs in a large provisional supply undertaking 

for a Constructional Electrical Engineer. Good knowledge 
of electrical detail and modern e.h.t. switchgear. Salary £500 per 
annum.—Apnlv, stating references, to 6192, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


YOUNG Armature Winder requir:d ; must te able to wind 

car-lighting dynamo armatures fields and cut-outcand other 
small armatures. Smart improver considered.- State all parti- 
culars, if Union, and wag зв required, to 2456, ELECTRICAL REVIEW, 
4, Ludgate Hill, London, 
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SITUATIONS VACANT.—Continued. 


[) PSIGNER.—Vacanoy oocurs with firm North of England, for 

designer а.о. and d.c. plant, up to 150 h.p. Must have had 
previour experience.—Apply, stating salary and full qualifications, 
6142, ELECTRICAL REVIEW, 4, Ludgate Hili, London. 


RAUGHTSMAN (temporarily for 6 months or longer) required 
with mechanical and electrical experience, One with know- 
ledge of power station Jay-out essential .—HReply, stating age, 
married or single, full particulars of education and experience and 
salary required, to General Manager, Northampton Electric Light 
and Power Co., Ltd., 25, Bridge Street, Northampton. 2335 
RAUGHTSMAN, with shop experience and accustomed to 
inetrument and switchgear work, wanted in neighbourhood 
of London. Give fullest particulars of experience, also state ave 
v d required.— 246], ELEOTRIOAL REVIEW, 4, Ludgate Hill, 
ndon. 


LECTRICAL Engineer required who can work out and develop 

the windings and manufacture of emall electric motors, trans- 

formers, and instrumente. Good opening for smart young man.— 
2159, ELEOTRICAL REVIEW, 4, Ludgate Hill, London. 


NGINEER.—Power Plant Engineer wanted for large engineer- 

ing works in the North. Applicants must have had eole 

charge of a municipal or industrial power station. On!y men who 

can prove their ability to reduce operating costs, and maintain 

same at a minimum, will be considered.—Applications ehÜuld state 

age, full particulars of experience, and salary required, to 6182, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


Е“ GINEER.—Wanted by firm of awitchgear manufacturers in 
Manchester district a first-class Engineer, fully experienced 
in desizn of all classes of switchgear apparatus, lay-out systems 
and modern protective gear. Must aleo be able to prepare 
estimates for large installations. Only really capable men who 
have held responsible positions in similar capacity considered.— 
State age, experience, training, and salary required, to 6146, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. d 


— — 


OREMAN for tramway and generating station workshop. 
Permanent position to suitable man, Wages, subject to 
revision with engineering trade, 86 per weak.—Apply. with copies 
of references, to Rhondda Tramways Co., Ltd., Rheola Road, 
Porth, Glam. 2462 


eo required to take charge of department in large tele- 
phone works. Complete knowledge of manufacture of all 
types of G.P.O. cords essential. One with experience of tinsel 
manufacture preferred.—Reply, stating age. experience, and salary 
desired, to 6049, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


OREMAN required to take charge of department in large 

Telephone Work& Complete knowledge of manufacture of 

all types of G.P.O. Cords essential. One with experience of tinsel 

manufacture preferred. Reply. stating age, experience, and salary 
desired, to 6207, ELEOTRICAL REVIEW, 4, Ludgate Hill, London. 


NDIA.—A firm of Electrical Engineers and Contractors in 
Calcutta require the services of a competent engineer, age not 
over 32. single. with thorough knowledge of d.c. and a.c. work, 
conversant with steam and oil engines; good prospects to right 
man. Rs. 600 per month to commence, five years’ ayreement.— 
Write, giving details of experienoe, age, and send copies of teati- 
monials to Z. X., 731, clo Deacons, Leadenhall Street, E.C.3. 2428 


NSTRUMENT Inspector. also fu'ly qualified tester, wanted. 
—State fully technical knowledge and experience, type of 
instruments examined, age and salary required, to 2453, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 
OINTERS required with experience of e.h.t. cable jointing. 
Only first-class men need apply, giving full particulars of 
experience and wages required, to 6057, ELEOTRIOAL REVIEW, 
4, Ludgate Hill, London. 


ANAGERS Wanted, for Electrical Contracting Department. — 
Mann, Ezerton & Co. have vacancies in London and the 
provinces. Sound commercial and technical training and experi- 
ence essential, particularly as regards country house installations 
and factory equipment. Daties comprise general control estima- 
ting, inside and outside organisation and supervision, initiation of 
new business. and the attainment of prompt and efficient service.— 
Applications (in confidence) with scheduled particulars of previous 
exp rience. copies of two recent references. and photograph (if 
possible) to R.,“ Mann. Egerton & Co., Ltd.. 21, King Street. 
Nor wi-h. ў 6211 
OWER Station, Tramcar and Omnibus Rolling Stock Super- 
intendent required for an extensive company system in the 
Midlands.—Apply. giving ful particulars of experience, to 6167, 
ELKCTRICAL Review, 4, Ludgate Hill, London. 

EQUIRED. by well-known manufacturers of ironclad awitch- 
R year, Representative. commission only. already having con- 
nection south and south-east coasts.—2167, ELEOTRIOAL REVIEW, 
4, Ludgate Hill, London. 


tALESMAN.—Representative wanted for the Midlands with 
м. good electrical engineering knowledge, capable of aivising 
buyers and securing business. Preference will be given to man 
with sound connection. Applicants muat state age, experience, and 
qualifications, If testimonials are enclosed, only copies should be 
sent.— 6150, ELECTRICAL HkvIEW, 4, Ludgate Hill, London. 


[Jun 24, 101. 


SITUATIONS VACANT.—^'^nlinued. 


ho E ааа EE 
ECRETARY required for emall Electric Lighting Company in 
West of England. Will be required to undertake general 
clerical work. Write, stating salary, 2451, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


Ne eta ar Attendant required, with experience of do, 
three. wire system. Experience with accumulators an 
alvantage. 18 hour week. State wages required. and when 
diser gaged.— 6218, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


J'RAVELLER for London and suburbs required by Wholesale 

Electrical firm. Small salary ard good commission. State 
experience and terms.—6232, ELECTRICAL REVIRW, 4. Ludgate 
Hill, London. 


AVELLER to handle side lire; good commission. Samples 
weigh few ounces. State ground covered.— Box O. S. 3152, 
c/.; Haddon's Advertising Offices, Salisbury Square, E.C.4. 6160 


KAVELLEBRS required to sell, up.n commission only, very high- 
class enamelled and other insulated magnet wire, alto all 
classes of special electrical conductors and moulded ebonite, Must 
h.ve connection with large users and factors, Respective districts 
to be coveied: Lancashire and Yorkshire, Newcastle and district, 
Glasgow and district, Birmingham and district, Bristol and South 
Wales. State fully experience and lines at present handling.— 
6224, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


ANTED, Commutator Builder, used to railway traction 
armatures (London district).— 6051, ELEOTRICAL REVIRW, 
4, Ludgate Hill, London. 


ANTED, Driver with experience of Diesel and gas engines, 

able to undertake running repairs. 48 hour week. State 

wages required, and when disengaged.—-6217, ELECTRICAL REVIEW, 

4, Ludgate Hill, London. 

ANTED, energetic Commercial Engineer as Sales Manager, 

by London manufacturers of electrical instruments and 

heating appliances. Muat ba technically and commercially quali- 

fied.—Apply, stating age, experience, training, and remuneration 
req uired.— 6187, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


APPOINTMENTS FILLED. 


Dissatisfaction having been so often expressed that unsuccessful опр оши are 
left in ignorance of the fact that the position applied for has been filled, may we 
suggest that advertisers notify us to that effect when they have arrived at à 
decision. We will then insert a notice {ree of charge under this heading. 


Ces TY Borough of Croydon (Shift Charge Engineer). 


SITUATIONS WANTED. 


MINISTRY OF LABOUR. 


The Proprietors of the Execrrica, Ravisw have placed this epace at the 
disposal of the District Director, Ministry of Labour, З and $, Clement's Inn, 
Strand, W.C.1, to whom all replies should be addressed, quoting number ol 
advertisement, the date on which it appeared, and the name of this paper. 


LECTRICAL Engineer. — Age 23, sing e. Magneto expert and 

general electrical engineering. Tracing and oorrection of 

faults in car electrical equipment. General workehop practice. 
(52,964). 


реи Vacancy required in Mechanical Engineering. Age 
25, Lieut., had two years’ technical training Engineering 
Institute. Desires to complete. (52,767). 


RAINING Vacancy required in Electrical Engineering. Age 

25, C. S. M., had 12 months traiuing Sterling Telephone and 

Elec. Co., and 4 months theoretical training Science School, Dublin. 
Desirce to complete. (70.503). 


LECTRICAL Eagineer. —Age 21, single. Assistant Electrical 
Engineer. Mains department. Sub-station. Experience in 
110J-V, 3-phase tranaforming down to 200-V for general supply. 
Laying of mains, and supplying light and power to consumers. 
Testing installations. (3538/21) 


LECTRICIAN or Motor Car Electrical Improver.— Age 21, 

single. City and Guilde Certificate. First-class magnet ism 

and electricity, first-class telegraphy. and second-class telephony. 

Three years exper ence in G P.O. engineering department. ^en 

months as inspector in loading coil department of electrical com- 
pany. (9 07%) 

N ANAGER Electrical firm.—Age 58, married. Naval Officer. 


23 years’ experience as assistant and general manager of 
electrical supply company. (356, / 14.) 


LECTRICAL Instrument Fitter and Wirer.—Age 22, siogle, 
Experience of Wireless Telegraphy with Mercantile Marine 
(51 328.) 


IRELESS Telegraphist.— Axe 28, married. Two years 
experience as above. Good knowledge of ILC. Engine. 
(53,745.) 


— Л Л е ааа ааыа л л oá])285tiÉu. SGL.LIAIAG4EzACOÁULIA L'EEOGISSZPIIIZEILELLEAEIPÉS 


— — xp т — — 


| 


A2. 1991.) 


THE ELECTRICAL REVIEW SUPPLEMENT. 25 


SITUATIONS WANTED.— Continued. 


11 and Electrical Engineer. — Age 35, married. 

Motor Engineer, R. N. Served 2 years’ apprenticeship to 
tramway company. Seven years’ experience as Charge Engineer 
tramway company; six years as Chief Superintendent municipal 
tramways in South Africa. Thorough knowledge construction and 
maintenance of I.C. Engines, steam engines, turbines, &c. Willing 
to go abroad. (1451/21.) 


LECTRICAL Engineer.—Age 33, married, 2nd. Lieut. A. M. I. C. E. 

A. I. E. E., fluent French, Portuguese and Danish; three years 

as pupil to cable company, going through all shops, five years’ 
experience as outside superintendent, oables and overhead work. 
Ten months experience erection of machinery and construction of 
works and starting production of light railway tracks, Ac. (97, 016.) 


Cheap prepaid Advertisements are inserted under this heading at the rate 
of One Penny Рег Word (minimum dso. Three Consecutive Insertions tor 
the price of two, if ordered and prepaid with first insertion. 

Box Number and ELkcrkicAL Review address count & seven words. 


a — 


CAPABLE Electrician. Foreman or otherwise. Out of London 
preferred. Good testimonials. 22 years’ experience with 
plants, power, motors, telephones, house and factory wiring, esti- 
mating.—6, Bickerton Road, London. N. 19. 2458 


CTIVE Electrician (Mechanical), generating plant, motors, 
wiring (all systems), complete installations, overhead, mains, 
country house, factory, institutions, seeks situation anywhere.— 
Morris, Lynchmead, Winscombe, Somerset. 2354 


DISABLED ex-Soldier (21), seeks situation, Storekeeper, &c., or 
would learn a trade, something in the electrical line. Good 
references, willing worker. Pre-war over two years electric light- 
ing and fitting. — 2324, ELECTRICAL Review, 4, Ludgate Hill, 
London. 
DVERTISER (25), ex-service, seeks eituation as electrician- 


improver or mate, used to lighting &nd bells. Good 
references.— 2486, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


DVERTISER, seeks situation as chief draughtaman, 20 years’ 
experience, mechanical and electrical with leading firms. 
Reasonable salary.—2327, ELECTRIOAL REVIEW, 4, Ludgate Hill, 
London. ui 
DVERTISER, disengaged, 20 years’ practical electrical experi- 
ence, seeks progressive position, assistant manager, superin- 
tendent, progress, supervising, oommercial, general, extensive 
experience in buying for large combine, — 2311, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 


DVERTISER (19), practical and technical, City and Guilds 
exams., uze to manufacture of switchboards, X-ray coils and 
apparatus, rectifiers, electric clocks, &c.—H., 202, Totterdown Street, 
Tooting. ` 2337 


FIRST-Class Electrician, charge or otherwise; references.— 
4, Squires Lane, Finchley. 2338 


LL-round Wireman, 20 years’ experience, wants job, new 
installations or maintenance, charge or otherwise; nine 

years with suburban supply company.—" Electrician," 256, High 
Road. Willesden Green. 2494 


N Electrical Engineer (“ Batti Wallah ), age 32, wants situa- 

tion with prospects; all-round experience; initiative, 

organising ability, not afraid of work; non-Union; excellent 
references.— 2370, ELEOTRIOAL REVIEW, 4, Ludgate Hill, London. 


N Electrician, plant, wiring, engines; any job; anywhere.— 
71, Kenthouse Road, S. E. 26. 2406 


N Improver seeks situation anywhere; age 18; three years 
experience.—C. Averham, Gerrards Crosa. ‚ 2297 


PRACTICAL Engineer and Electrician, 20 years’ experience 

with d.c. dynamos, motors, 2 or 3 wire system, Lancashire 
and Babcock boilers, high speed engines, pumps, and auxiliary 
plant, gas and paraffin engines. Three years as charge engineer 
in municipal undertaking ; can do all mechanical and electrical 
repairs, not afraid of work, will accept any position ; age 39.— 
2253, ELEOTRIOAL REVIEW, 4, Ludgate Hill, London. 


RMATURE Winder (Improver) 4 years experience, seeks 
engagement.—2119. ELECTRICAL REVIEW, 4, Ludgate Hill, 
London. 


RMATURE Winder, all types, repairs, maintenance, break- 
downs.—J. E. K., 20, Kempehead Road, Camberwell. 2413 


RMATURE Winder; good experience, good reierences. Dis- 

tance no object. Eight years’ all round armature experience, 
A. O., d.c. ; rewinds. repairs, Age 22. Would consider offer abroad. 
A. Piaybe, Myrtle Villa, Heybridge, Easex. 2484 


— MÀ 


SSISTANT Electrician, wants work. power, lighting and 
phones. five years in the trade.— 2493, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


UYER or Manager, first-class commercial experience, shop and 
drawing office training, wide knowledge, used to detailed 
work, &c., desires change; age 40.—2372, ELEOTRICAL REVIEW, 
4, Ludgate Hill, London. 


Coe Electrician-Mechanic seeks situation, wiring, all 
systems, repairs, power and private planta, charge or supervise, 
machine repairs, good references. — 2342, ELEOTRICAL REVIEW, 
4, Ludgate Hill, London. 


SITUATIONS WANTED.— Continued. 


LECTRICAL and Mechanical Engineer employed with large 

contracting firm, requires spare time employment in a con- 

sulting or other capacity where his experience would prove useful. 
—2476, ELECTRICAL REVIEW. 4. Ludgate Hill. London. 


LECTRICAL and telephone Engineer, with 30 years' experience 

seeks position in an installation contractors as manager or 

supervisor, used to all wiring systems and country house work.— 
2102, ELEOTRICAL REVIEW, 4, Ludgate Hill, London. 


LECTRICAL Engineer (experienced), maintenance, power, 
lighting, installation, lifts. —" Electrician,” 61, Grand Parade, 
Harringay, N.4. 2342 


LECTRICAL Engineer, now unemployed, is willing to prepare 

drawings and drafts for patents, Ordinary drawings and 

tracings ; or to carry out any engineering work. Reasonable terms 
asked. —2415, ELEOTRIOAL REVIEW, 4, Ludgate Hill, London. 


LECTRICAL Engineer, age 27, disengaged, experienced in 
switchgear, motors and power installations, has thorough 

technical and practical knowledge and speaks Portuguese and 

Spanish.—2393, ELEOTRIOAL REVIEW, 4, Ludgate Hill, London. 


LECTRIOAL Engineer (G. I. E. E.), thoroughly trained (techni- 
cally and oommeroially), many years’ city experience, desires 
important and trustworthy position ; fully conversant with motors 
a.c., d.c., &c., home and foreign buying and selling markets well 
known, possessing initiative, tact, exceptional administrative qualifi- 
cations, and a gentleman of good address,—2423, ELEOTRIOAL 
REVIEW, 4, Ludgate Hill, London. 


LECTRICAL Fitter, Winder and Electrician, aleo lifts; 20 
years’ experience; references.—E. S., 34, Furnan Avenue, 
Walthamstow. 2403 


LECTBICIAN, all-round wireman, power and plant work, years 


experienced.—'' Electrician," 31, Mason Street, Reading. 2404 


LECTRICIAN disengaged. All] branches, charge or other- 
wise.— Martin, 69, Vant Road, Tooting, 8.W. 2440 


LECTRICIAN, energetic, h. t., a. c., and d.c. power plant running 

and erection, switchboards, lighting, bella, ko. Age 22. 

Accept £5 per week wages. — 2487, ELECTRICAL REVIEW, 4, Ludgate 
Hill. London. 


LECTRICIAN, competent and reliable mechanic seeks main- 
X tenance or other job.—" Electrician," 1, Crossley Terrace, 
J. 7. 2489 


LEOTRICIAN, good reference, power, lighting, and ‘phones, 
new installation or jobbing.—2492, ELEOTRIOAL REVIEW, 
4, Ludgate Hill, London. 


ГЕСТВІСІАМ, lighting, power, alarms, signs; any distanoe.— 
Robertson, 26, Rosebank Grove, Walthamstow. 2419 


LECTRICIAN seeks employment, maintenance or installation 
work. Any distanoe. — Salmon, 22, Stepney Green Dwel- 
lings, E. 2421 


LECTRICIAN, wiring all systems, motors, testing. Charge if 
required.— T R., 6, Listria Park, N.16. 2429 


T LECTRICIAN, thorough knowledge and experience, al] desorip- 
tions erection, maintenance work. Good references.—6, 
Tachbrook Road, Southall, Middlesex, 2400 


D , practical and technical, seeks engagement. 

experienced in а.с. and d.c. work, country house plant, ‘phones, 
c.; 12 months motor test bed. Ex-corp. R. E., pre-war experience, 
aged 28; good references.—Burden, 14, Rosenthal Road, Oatford. 


2320 

K ECTRICIAN, country house plant work, lighting or power ; 
= highest referenoes.— W,” 81, Seventh Avenue, Manor Park, 
12, 2239 


LECTRICIAN, experienced; first-class references ; any where 
716, Westmoreland Road. Walworth. 2319 


LECTRICIAN, 12 years’ experience (age 29), used to general 
contracting work, screwed tubing, plant work, &c.—E. C., 
13, Moselle Avenue, Wood Green, N. 22. 2303 


du een wants job. Power and lighting, а.о. and d. o. 
Good all round. 


LECTRICIAN, wireman, wants work, Lighting, power, main- 
tenance, &c.—G. S., 46, Mayton Street, N.7. 2469 


LECTRICIAN-Wireman, competent all branches, country house 
work, plant and repairs.—J., 44, Chichester Road, Tonbridge. 
2373 


LECTRICIAN-Wireman, good all-round hand, 20 years’ experi- 
ence, good refs.— D, 4, Rossetti Gardens, Chelsea. 2339 


F -Wireman, plant and installation work, anywhere. 
— B. J. S., 20. Clarence Road, Tottenham, N. 15. 2352 


LECTRICIAN, 21 years’ experience, power, А.О, and D.O., light - 
ing and telephones, References.— 2346, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


LECTRICIAN, thoroughly competent power, phones, lighting, 
overhead line construction; experienced with gas and oil 
engines: age 26; seeks responsible situation, home or abroad.— 44, 
Belgrade Road, Stoke Newington. 2343 
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SITUATIONS WANTED.— Continued. 


КЕӨ eerine Publicity.—Fully trained electrical engineer 

(32), versed in theory and practice. journaliem, and all details 
of engineering publicity, ia open to receive offer for services.— 2427, 
ELECTRICAL REVIEW, 4. Ludgate Hill, London. 


NGINEER and Works Manager, A. M. I. E. E., Ist class B. of T 
certificates, 18 years’ experience h.t. modern London power 
istaton (five years as station superintendent), at present works 
manager of large expanded metal works in Weatern area, is desirous, 
for personal геазопв, of returning to London district. Open to 
acoept responsible position in either power atation or manufacturing 
branch. Excellent testimonials from well-known power - atation 
engineers. Exceptional experience in organising work, costs and 
handling men.—2351, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


NGINEER.D-aughtsman, young ex-Service, used to design 
of rheostats, general electrical apparatus ; workshop experi- 
ence ; references —Odom, А, Manor Gardens, Richmond. 2174 


Ех GINEER. Remarkable contracting and commercial experi- 
ence, aseke responsible post, preferably commercial. London 
or abroad. - 2360, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


NGINEER, E'ectrica!, Mechanical and Sales, 12 years’ experi- 
ence. Five years Royal Eagineers. Thorough knowledge 
Rectifisre. Requires responsible position where bard worker with 
initiative ів essential. First-class teferences.—2325, ELECTRICAL 


REVIEW, 4, Ludgate Hill, London. 


IRST-Cla:s Engineer-Electrician, maintenance and erection, 

motors, lifts, &c., ac and d.c., seeks permanency. Charge 

of instal'ation preferred. —2it3, ELECTRICAL REVIKW, 4, Ludgate 
Hil), London, 


AVING had the experience of Oil firing in U.S А. would be 
__willing to fill situation.—Percy Gilbert, Treeve, Hayle, 2418 


MPROVER, electrical experience in all branches, age 27, dis- 
x engaged.—E. Pratt, 65, Holly Park Road, New southgate, 
. 11. 2500 


MPROVER, used to all class of conduit tubing, wiring, four 
P vom experience.— 2197, ELECTRICAL REVIEW, 4, Ludgate Hill, 
одор. 


MPROVER (20), just completed apprenticeship with dynamo 
and motor manufacturers, excellent reference, amall repair shop 
preferred.— 2308, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


AINTENANCE Electrician, thorough experience, seeks re- 
engagement.— Beveridge, 15, Delamere Terrace, W.2. 2416 


AINTENANCEor any other capacity. Who requires energetic 

man’ 24 years. Late telephone factory and maintenance 

inspector. Geaeral eleotrical knowledge. — 2501, ELEOTRICAL 
REVIEW, 4, Ludgate Hill, London. 


ILLWRIGHT Electrician, 16 years experience, wants work; 
large experience of power and factory maintenanoe, 
machinery repairs, &o. Top hole references. Low rate.—170, 
Standen Koad, Wandsworth, S. W. 18. 2191 


ETER Repairer, 16 years’ practical experience, with o. C., А.О, 
phase, aud slot meters. Good electrical knowledge. 
exoellent references. Age 38.— F. M., 12, Pentney Road, Batham, 
B.W. 12. 2350 


RGANISATION, Secretarial, £o. Young man (33) desires change. 
(A. C. I. S.). Book-keeping and a':countaucy, commercial and 
company law, shorthand Ko. Expert organiser. 13 years’ first- 
ol us experience with leading electrical engineers. — 2188, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


LUMBER-Jointer, experienced, disengaged, seeke progressive 
employment.—2316, ELECTRICAL REVIEW, 4, Ludgate Hill, 
London. 


SALES Manager (or assistant). Good organiser; up-to-date 
commercial and te.hnica' experierce. Reasonable salary. 
Would go New Zsaland ог Са.а!а —2170, ELECTRICAL REVIEW, 
4. Ludgate Hill. London. 


(MALL Premium to apprentice youth (17), 1% months ехрег.епсе 
with electrical engine ring firm.—M., 47, Glebe Road. 
2450 


ad S nith, Fitter, used truck work bearings, shoeing.— 
Howard Groves, Staple. Canterbury. 2480 


W REMAN wunte job. Any system. — Robinson, 5. Agincourt 
Road, Hampstead, N. W. 2351 


IREMAN, all branches, wants work. — 4, Seaton Street, 
N. W. I. 2420 


IRE MAN S Assistant (20). four years’ exp rience. requires 
situation. Dieengaged. Brooke, 16, Thorubill Road, N. i. 
2136 


IREMAN disenzsgzed. Experienced all branches —lighting, 


power, telephony. erection and maint/nance, Go any- 
where. — MicUGrezor, . Brewster Garcens, W. 10. 2182 


ORKING Foreman (age 3), contro! extensive high-class 

contracts and maintenance, lik htiug, power, heating, tele- 

phones, fire alarms, bells. cranes, hoists, electric vehicles, complete 

country plants testing, fault finding, rectifying, estimate labour 

and materials, and prepare entire schemes, mansions, hospitala, 

cinemas, factories, paper mills, ac. London, country or abroad.— 
2353, ELECTRICAL HEVIEW, 4, Ludgate Hill, London. 


(Jane 24, 191. 


SITUATIONS WANTED.— Continued. 


OUNG Engineer, sge 22. with 54 years’ practical, mechanical 
and electrical worsshop experience, and with sulid technical 
training, desires Junior Position with electrical engineer. Low 
salary until ability proven. Ripe for spocialisation. London pre- 
ferred, though not ersenttal.—For parviculars, write 2392, ELEO- 
TRIOAL REVIEW, 4, Ludgate Hill, London. 


OUTH (184) requires sit; 4 years’ mechanical and electrical 
experience. Willing.—R., 17, Linden Avenue, N.W. 211 


AGENCIES. 


Advertisements are inserted under this heading at ls, 9d. per line, 


LAMP AGENCY. 


ONE of the oldest British Electric Lamp Companies, manu- 
facturing both Carbon and Metal Filament Lamps, bas vacant 
the district comprising the Counties of Norfolk, Suffolk, Cam- 
bridge, and part of Essex. Applications (which will be treatod 
confidentially) from representatives having good trade conneo- 
tions. should be forwarded to— 

6049, ELECTRICAL Review, 4, Ludgate Hill, London, E.C. 4. 
...... —..—...——.—.—.——————..—.——.— ——— 


AUSTRALIA. 


MANUFACTURERS desiring Connections and Trade are in- 
vited to communicate with W. G. Watson & Co., Lro., Eleo- 
trical Engineers and Merchants, 279, Clarence Street, Sydney, 
N. S. W. Cable Address: Switchon, Sydney." London Re- 
presentatives: MURRAY-COOMBES & RICHARDS, 150, Southamp- 
ton Row, W. C. 1 


Manufacturers desiring 
REPRESENTATIVES IN 


are invited to communi:ate with: 


AUSTRALIA 


Н. Rowe & Co., Electrical Engineers and Importers, 
Head Office: 507, Flinders Street, Melbourne, 


Australia, 6230 


FIRM of El-o'rical and Mechanical Engineers, recently 

reorganised, e-tabUushed for ovec 16 years, having extensive 
connection in Scotland, with о зев aad warehouses in Glasgow, 
desire additional agencies preferably c «ble motors, conduit, s witch- 
gear and heating appliances.— 2172, ELECTRICAL REVIEW, I, Lud- 
gste Hill, London. 


GENCY.—The Victoria Electrical Co., of 27, Berry Street, 
Manchester, sole agents for the British Empire of V. E C. 
Dutch made half Watt type and drawn wire lam os. are prepared 
to appoict agents in all principal towns of the Uaited Kingdom. 
Exoeptional term Corporations, large consumers, and factors 
supplied from atock. Write for particulars. 2250 


GENCY Required for South Wales to represent well-known 

manufactures of Ironciad Switchgear. Only applicants who 

have already established connection can be considered.— 2408, 
ELECTRICAL REVIEW, 4. Ludgate Hill, London. 


А wanted in Lancashire for moulded insulators. must be 
firat-class man with good connection in electrical trade.— 
6186, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


GENTS wanted to represent au old-established Firm manufac- 
turing Overhead Electric Travelling Cranes. Electric Telphers, 
Monorail Hoists, Pulley Blocks, Winches, &o. Countries available 
for allotment to representatives of good connection: Norway, 
Sweden, Russia.—Fu:! particulars to 6210, ELECTRICAL REVIEW, 
4, Ludgate Hill. London. E 


OREIGN Agencies or Agents quickly obtained by advertising in 
foreign papers. — Rates, &c. from Deacon's British and 
Foreign Advertising Agency, 7, Leadenhall Street, London, n ү 


ET'ALLIC Filament Lampe.—Eatablished firms wanted to act 

as distr.buting agenta in every county in Great Britain. 
Firms appointed wil! be granted eole agency in their respective 
counties. — Writs Z. Y. 754, care D:acons, 7, Leadenhall bie 
E.C. 2411 


OLE London Agencies for electrical goods. required by experi- 
enced representative.— Howard, 42 Braxter Park, cw 


—— — — —__— 


S. W. 
U 


Т 


RN your spare time into cash. Organiz) local sales of a 
speniality for power users.— A. 128. Junction Road. N. 2498 


ARTICLES WANTED. 


Advertisements are inserted under this heading at le. 9d. per line. 


O. and D. C. Motors (second-hand), any type, any condition, 
wanted for prompt cash. —A. Learoyd & bon, Bridge Works, 
Heetherley Street. Clapton. N. E. 1725 


LEAROYD & SON, Bridge Works, Clapton, N. E.— Telephone. 

e Dalston 2278; Telegrams: Frangible, Lowclap, London, 
buys for promp? cash every description of second-hand Generating 
Sets, Aocuinuiators, Motors, Transtormers, old Aro Lamps, Meters, 
Cable Зогар Metals, Metailio Droasee, Ko., &o. Inquiries eolioited. 
Established over 50 years. 1776 


ам 24, 1921.) 


ARTICLES WANTED.—Continued. 


O. Generator wanted, 350 kW, 440 volts, 340 r.p.m., 3- phase, 


50 cycles. State type, condition and price.— 6046, ELEO- 
TRICAL REVIEW, 4. Lndeg^te Hill, London. 


LATINUM Scrap wanted for cash; the highest market price 
given. Call, or parcel by post, prompt cash by return.— 

L. Stern. Rotunda Buildings. 5. Bold Street, Liverpool. 2241 
EQUIRED, bridge-megger, post office pattern, complete with 


resistances.—6128, ELECTRICAL REVIEW, 4, Ludgate Hill, 
London. 


ANTED, two seta each 250 to 300-kW, 220 volts, d. o., with 
Belliss or Browett engines. — Particulars and prioe to 
Walker. 2, Oswald Street. Glasgow, 6099 


ANTED, Electrical Sete, all sizes, boilers, acoumulators 
dynamos, motors, &o.; also scrap cable and metals 
Complete plants purchased.— Williams & Sons, 37, Queen Victoria 
Street. London, E.C. 4. Telephones : 3938 City and 834 Hop. 8574 


ANTED, good second-hand Alternator, 400 V, 2-phase, 50 
periods, about 40 to 60 kW; either belt-driven or direct- 
coupled to steam or oil engine.—All particulars, stating lowest 
price and where can be веер, to 2466, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


ANTED. Semi-Diesel Oil Engine, 150 to 200 b. h. p., direct- 
coupled to 100-kW (approx.) generator, voltage 220/250.— 


Full particlulars to 6183, ELECTRICAL REVIEW, 4, Ludgate Hill, 
London. 


OUSE Lighting Plant wanted. New or very good second- 
hand. Petrol Paraffin Engine, Dynamo, Switchboard and 
Battery, suitable for 130, 30-watt, М.Е. Lamps. Give fall details, 
price, &c.—Box 6, Chamber of Commerce, Dublin. 2478 


ANTED 0'5 and 0'6 in., 1 in. V. I. R., or paper, cable.—Milne 
and Phillips, 78, High Street, Birmingham. 2179 


АКТЕР, 2 or 3 Alternators for direct-coupling 400/600 kVA ; 

3-phase, 50 periods, 333 or 375 r.p.m. ; voltage immaterial. 

Full particulars and price.—6198, ELECTRICAL REVIEW, 4, Ludgate 
Hill, London. 

2 TO 50 h. p. Semi-Diesel Vertical Engine, direct coupled to 

200 volt, 50 cycle, single phase generator, or would con- 

sider separately.— Morse & N 124, Victoria Street, London, 

S. W. I. 6208 


MISCELLANEOUS. 


Advertisements are inserted under this heading at 1s. 94. per line. : 


OMMUTATORS of all descriptions manufactured to your 
special requirements, singly or in quantities. Worn com- 
mutators rebuilt, Hard drawn copper segments, Quick deliveries, 
low prices. —Watliff Co., 38, Webb's Road, Clapham Junction 8.W.11. 
6150 

IAGRAMS of Oonnections.—Send 1s. 6d. for 12 different 


of motors (a.o. and d.o.), with starters and con- 
trollers.—Cooper,“ Lyndhurst,” Bellevue Grove, Middlesbrough. 1762 


LECTRIC Light for country houses. Manufacturers of dynamo 

switch boxes and batteries, Please communicate with selling 
agents of 5 h.p. engine for farm work, &c.— Address Electric, 

Wm. Porteous & Co., Advertising Agents, Glasgow, 2496 


LECTRICAL Washing Machine wanted. State make, price 
and particulara,—6162, ELECTRICAL REVIEW, 4, Ludgate Hill, 
London. 


— — 


IBERAL commission paid by established London Electrical 

Engineering Co., for introduction of business (installation 

work), town or country.—Write in confidence, 2490, ELEOTRIOAL 
REVIEW, 4, Ludgate Hill, London. 


ATTERNMAKING ; good, accurate small work a speciality.— 
J. F. Templeman, 136, Portsdown Road, W. 9. 2485 


EQUIRED for each county, smart man to start in business as 
Electric Lamp Factor. Applicant must have £100 cash 
available to cover stock to the market value of £200 or more. 
Good profits. Grand business opportunity for applicants who know 
they can sell electric lamps. Every support given by the advertiser, 
an electric lamp manufacturer, Write giving fullest particulars 
and when in a position to start.—6075, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


HEET Metal Work wanted, any kind. Best workmanship at 
moderate prices. Electrical heating and cooking apparatus 
а speciality.—4A. V., 26, Pindar Street, London, Е.С. 2. 2435 


ANTED, Generator, compd., 200 volt approx.,12-kW, moderate 
speed, with slides and shunt regulator.—Full particulars 

and price to T. Н. Wathes & Co., Ltd., High Street, Leicester, 2452 
ANTED, one Single-phase Motor, 100 volts, 53 cycles, 10 or 


12-h.p. with starter. — 6173, ELECTRICAL HEVIEW, 4, 
Ludgate Hill, London. 


Where Advertisements are to be üinswereu tu а given Numb. 
at the ELECTRICAL REVIEW Office, Applications for Names 
and Addresses of the Advertisers will be entirely disregarded, 


and Letters giving incorrect Box Numbers will be destroyed. 
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THE WEOTOU PUMP 


Simple. Strong. Serviceahble. 


WESTCO PUMPS are now 
ONLY ONE made in many sizes for NO VALVES 
practically all requirements; 8 
MOVING thousands are In dally opera- 
a few to thousands of gal- 
PART. lons an hour, at pressures NO GEARS 
s 


tion pumping all kinds of NU BELTS 
liquids In quantities of just 8 
ranging up to 300 ibs. 


Agents fer the British Isles :— 


FARNDONS POWER & GENERAL ELECTRICAL CO., LTD., 


32, Romford Road, STRATFORD, E. 15. 
Telephone Nos. { Stratford 758. 


Гө! 
Broadway 2268. " Farndeleo, trai. L. London," 


SSS SSS — 
\ 


ges. Paper Covers 3/6. Post Free 3/0. 


THE | 


| ELECTRICITY cum ACT, 1918 | 


\ With Notes Ьу 


| W. S. KENNEDY, LL.B., of the Inner Temple, | 
| Barrister-at-Law 
(Author of “General Conditions in Engineering Contracts.) | 
—— 


| LONDON: 


THE ELECTRICAL REVIEW, LIMITED, | 


| 4, LUDGATE HILL, ЕС 4. 


— — — — — —— = = 


Paper Covers, 1s. Post Free, 18. 2d. 


— AERE аы акымы a 


THE COAL CONSUMPTION OF 
POWER PLANTS 


BONUSES FOR COAL SAVING. 


ROBERT H. PARSONS, 
M.Can.Soc.C.E., Ass OC. M. Inst. C. E. 


24 Pages. 8 Diagrams. 


THE ELECTRICAL REVIEW, LTD., 
4, Ludgate Hill, London, E.C. 4. 


— — TTA 
| Price, 28. Post free 2/2. < : 
The "ELECTRICAL REVIEW" 

LIST OF 


ELECTRICITY ‘UNDERTAKINGS 


The United — NT Dominions and 
Foreign Countries. 


SOOO SHOPS OOOO 


a nee 


Giving :—SUPPLY AUTHORITY, CHIEF ENGINEER, 


NATURE AND PRESSURE OF SUPPLY AND 
PLANT CAPACITY. 


LONDON: 


The “ ELECTRICAL REVIEW," Ld., 
4, LUDGATE HILL, E.C. 4. 
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PASS WV Asawa WATE, PRESSION RUP ce s 


The ALL-BRITISH Material 


for 


All kinds of ELECTRICAL 
FITTINGS and ACCESSORIES. 


DO YOU. 


Manufacture or handle in any way 


FITTINGS and ACCESSORIES for 


Wireless Installations, Telephones, 

Aeroplanes, Motor Cars, 
or 

Magneto Terminals, Collector Rings, 

Levers, Switch Handles, 


Button and Pear Pushes, Plugs, Pegs, &c.? 
If so, you will find 


ERINOID 


the ideal material for all these articles, both on grounds of 
economy and artistic appearance, and also because itis non- 
inflammable and non-conductive. Made in rods, sheets d 
tubes, it is unrivalled as a substitute for Amber, Buffalo Horn, 
Coral, Ivory, Tortoiseshell, Turquoise, Ebonite, Gc, 


DONT YOU. 


believe disgruntled German competitors if they tell you they cat 
even equal Erinoid for quality, selection or delivery, as you 
be quickly convinced to the contrary if you will drop a line te 


ERINOID, LIDO, 


(Dep. E) Lightpill Mills, 


ST R O UD, » GbOSe 
_ 


ДЕ 


q s 
NC 
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_ UNENAMELLED RUST PROOFED 
— 1 кә] m 


Rustproof in Plaster; 
Cement and Earth: 


Surface cannot 


„© 


VENTOCX' LTUO., 


be chipped 
Ideal for Trans i 
bu Rail and < 


(deal. for 


64, VICTORIA 


S. W. 
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SINGLE PHASE A. C. 
OSCILLATING TYPE 


AS DESK FAN. 


CONVERTIBLE FOR 
DESK and BRACKET USE. 


AN ABSOLUTELY RELIABLE FAN 
FOR 


ALTERNATING CIRCUITS ONLY. 


DETAILS IN OUR LIST 41.F. 


AS BRACKET FAN. 


Each Oscillating Fan Motor is provided with a reliable oscillating mechanism 
which consists of a double worm gear, crank disc and connęcting rod. The steel worm and the 
phosphor bronze gear are very substantial and are certain to give satisfactory results for many years. 
They are located in a grease case which contains sufficient grease for several season's requirements. A 
simple device is provided to throw the oscillating mechanism in and out of gear. 

All Fans are provided with a 5-point switch and speed coil located in the base of the fan. 
The speed coil is designed for a speed reduction of 35% to 40% with normal voltage at the motor 
terminals. 

Two ranges of oscillation may be secured by shifting the crank pin to the different holes 
located in the crank disc. A change of direction of oscillation may be made without adjusting any 
part of the fan simply by turning it on the swivel stud. 

Each fan is provided with swivel and trunnion, and can be converted to a bracket type 
without the use of extra parts by loosening a cap screw and turning the fan motor body at a right angle 
to the base. There is no tendency to jar loose when the thumb-screw is tightened. 


SWEDISH evecraic LIMITED 


AUTOSYNCRO, . WALTHAMSTOW, RNA, HOLBO 
Telegrams: PLEET, LONDON. Works: yvESTERAS, SWEDEN. Telephone: I. 


5, Chancery Lane, London, W.C. 2. 


Manchester Branch: Lloyd's Bank Buildings. Newcastle-on-Tyne: E. Angus Leybourne, Cathedral 
Telephone: Cily 4358 Telegrams: " Autosyncro, Manchester.” Telephone : „, Buildings. т 
alcninsbam B en: Daimler House. Paradise S | Central 3400. Telegrams: " Leybourne, Newcastle-on-T yne. 
Telephone: Midland 52. Telegrams: ~ Autosyncre, Birmingham.” Nottingham : The Electrical Stores (Nottingham) Ltd. 
Scottish Agent: J Hally Craig, 45, Hope St., Glasgow. 35, 37. 39. South Sherwood Street, Nottingham. 
Telephone: Central 793. Telegrams: " Halcra, Glasgow.” Telephone; 3842. Telegrams: “Electrical Stores, Nottingham.” 
Wales: Witty & Wyatt. 5. Burt St.. Clarence Rd. Cardiff. Bristol: J. H. Baldwin, Hughendon Road 

Telephone: Cardif 232. Telegrams: " Whitwy, Cardi." rdc xDD Weeton-super-Mare. 


BRANCHES AND AGENCIES THROUGHOUT THE WORLD. 


juae 24, 192!.] 


SCIENTIFICALLY DESIGNED. 
Suitable as Resistances or Heating and Drying 
Elements for every technical purpose. 


MADE TO SUIT CUSTOMERS’ REQUIREMENTS. 
Write for Leaflet E2015, just published. 


THE PHOTECTOR CO., LTD., 


Central Hall, SOUTHALL. 


Pendant Pear Switches 
One and Two Way. Pat. U.S.A. & British Isles. 


A Quick make and break switch on an entirely new 
and original method, viz., Cam action. Unbreak- 
able and simplicity are its two chief points. Supplied 
in Walnut and White Enamel. 


Also manufacturers of a new and improved Electric 
Candle Fitting with the following advantages :— 
Upright, Rigid, for use with either S.B.C. or Screw 
Capped Lamps. Supplied with Opal tubes up to 44”. 


Enquiries Solicited. Inventors and Sole Manufacturers, 


HEADS ELECTRICAL LTD, 


(Only Address) 165, WARDOUR ST. LONDON, W. I. 


PORTABLE ELECTRIC BLOWER. 


A light 
and 
effective 
Blower 


Fitted with “Universal” Type Motor 
suitable for use on A.C. or 0.C 


WHITE, JACOBY & Co., Ltd. 


Head Ofhce and Works: 


Bayham Place, CAMDEN TOWN, LONDON, N.W. 1. 


Established 1893. 
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MANUFACTUBING SIMPLIFIED 
by using our Asbestos Woven 


RESISTANCE NETS 


AND GRIDS. 


SURPLUS 


X-RAY AND ELECTRO- 


MEDICAL STORES. 


THE 


MEDICAL SUPPLY ASSOCIATION 
LIMITED, 
167-185, GRAY'S INN RD., LONDON, W.C. 1, 


have acquired the whole of the surplus 
X-Ray and Electro- Medical Stores of the 


WAR OFFICE 


ef an estimated value of £100,000, 


They are therefore able to offer apparatus by the 

best makers at a fraction of current prices. The 

apparatus has been re-conditioned, and is therefore 
guaranteed to be in 


PERFECT WORKING ORDER. 


Tho Stooks comprise 8 


Complete X-Ray Installations, with / s. d. 

Accessories к from 115 О 0 
Diathermy Apparatus 38 0 0 
Galvanic and Faradic Switchboards 

on Marble Panels ... from 16 10 O 
Wheatstone Illuminated Stereoscopes 710 О 
Induction Coils for X-Rays, ce... 28 0 0 
Negative Viewing Boxes  ... um 15 0 
Radiograpbic Couches - 38 0 0 
Amperemeters, Мавара celere: 

and Voltmeters е from 2 5 0 
Whole Body Light Bath Cabinets „, 40 0 0 
Electro-Magrets for а | 

Purposes 5 8 0 0 
Intensifying Gercen: for Radio- 

graphy T " 10 0 
Intensify ing Screen Cassettes 5 10 0 
Mercury Interrupters „ 5 0 0 


&c., &c. 
NOTE. RE- CONDITIONED AND IN PERFECT WORKING ORDER. 
SEND FOR SURPLUS 
Catalogue No. 1. Now Ready. 


Export Orders will receive immediate attention 
and dispatch. 


In those countries where this class of goods is 
subject to Importation Tax a very considerable 
saving can be effected by ordering these stores. 


Аһ UNPRECEDENTED OPPORTUNITY 


for Hospitals, Doctors, Nursing Institutes, 
Sanatoria, Technical Colleges, Industrial 
Laboratories, &c., &c 


Applications for apparatus should be marked 
" SURPLUS," and addressed to— 


MEDICAL SUPPLY ASSOCIATION, Ltd. 
(Electrical Department), 
167-185, Gray's Inn Road, 
London, W.C. 1, 


stating apparatus required, voltage of your electrical 


supply, and whether constant or alternating current 
is available. 


A detailed specification and estimate will be sent 
you by return. 
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DISPLAYED ADVERTISEMENTS. 


ADVERTISERS wil! please note that 


NEW COPY & ALTERATIONS 


to existing Advertisements (with Blocks) 
should reach here not later than 


FRIDA Y. 


The “ ELECTRICAL REVIEW” Іг the resognised Medium ef the Electriea! Trades, and has 


- BY FAR THE LARGEST CIRCULATION 
of any Electrical Industrial Paper in Great Britain. 


OFFICIAL NOTICES. 
Latest Time for receiving, D p.m. Wednesday. 
Advertisements are inserted under this heading at 10s. per inch. 


COMMONWEALTH OF AUSTRALIA. 


POSTMASTER-GBNERAL'8 DEPARTMENT. 


TENDERS are invited up to JuLy llth, 1921, for the eupply 

and delivery to the Postmaster-General’s Department, State 

of Tasmania, of Switchboard Material generally, as per 
Schedule T 317. | 

Specifications, tender forms, &c., сап be obtained at the 

Office of the High Commissioner for Australia, Room E 5. 

Australia House. Strand, W.C. 2. 5976 
GEORGE H. WISE, 

Post master-General. 


COPPER WIRE DRAWING PLANT. 


ADVERTISERS require quotations for Copper Wire drawing 
plant, including Annealing, and to be suitable for drawing 
from No. 17's to finest sizes. Or would consider the purchase 
of an existing up-to-date plant. 

ay to 6172, EvectricaL Review, 4. Ludgate Hill, London, 
E.C. 4. 


ALDERSHOT URBAN DISTRICT COUNCIL. 


Electricity Department. 


t above Council invite Tenders for the following mate- 
rials: 

Section 
Gear. 

Section B. —Low Tension d.c. Board. 

Section C. Rotary Converters and Starting Gear. 

Full particulars and specification may be obtained on ap- 
plication to Mr. F. Garside, Electricity Works, Laburnam 
Road, Aldershot. 

Tenders, sealed and suitably endorsed, are to be sent to 
the Clerk to the Council, D. LLEWELLYN GRIFFITHS. ESQ., 
Municipal Buildings. Grosvenor Road. Aldershot, not later 
than TuEspaY, JUNE Sth, next. 6165 


RHYL URBAN DISTRICT COUNCIL. 


THE above are prepared to receive Tenders for supplying and 
laving complete :— 

ae Aim or thereabouts of .3 by 3 by .15 Low Tension 

“able. | 

One 5-way Feeder Pillar for above. 

Switchboard Panel and Gear for above. 

‘ull particulars may be had and forms of tender obtained 
on app'ication to the Engineer, Electricity Works. Rhyl. 

Sealed Tenders, endorsed '" Feeder," must be sent to the 
undersigned not later than Saturpay, Jvrv Sth next. 

The Council do not bind themselves to accept the lowest 
or апу Tender. 


" A."—Extra High Tension Truck Type Switch 


T. AMOS JONES. 
| Clerk to the Council. 
Council Offices, 
Clwyd Street. Rhyl. 6209 


LONDON COUNTY COUNCIL. 


TENDERS аге invited for the supply and laving of h.t. 
Electric Cables, &e. 

The Specification, forin of tender, and general conditions 
may be obtained from the Clerk of the Council, County Hall, 
Spring Gardens, S. W. 1. on pavment of a deposit of £2 to 
the Cashier of the Council. which amount will be refunded 
on receipt of a bona-fide tender. 

Tenders should be addressed to the Clerk of the Council. 
and delivered to the County Hall. Spring Gardens. S. W. 1. 
not later than four p.m. on Monpay, JuLYv lith. 1921. Апу 
tander received after that time will not be considered. { 

The Council does not bind itself to accept the lowest or 


any tender. 
JAMES BIRD. 
Clerk of the London County Council. 
6216 


NOTICES. RELATING TO PATENTS. - 
Latest Time for reosiving, B p.m. Wednesday, 


PATIENTS, TRADE MARKS & DESIGNS 


IN ALL COUNTRIES, 


LEWIS WM. GOOLD, AtMsc«.E? 
Charter. d Patent Agent, Consulting Enginuecr, Enroliat OS A. Patent Atera. 
Autemobile and Electrical Dep.: ROWLAND L GOOLO. 
Associate о tie T. j, of Aue Evgiveers, dascitie Int FE CPA., J. C. 
di iones Duy наср. dihar Le, ee te virai 220@. 


г. COPPCRETION STREET, BIRMINGMAM, 


John E. Raworth & Moss, 


76, Victoria Street | 
WESTMINSTER, 8.W. 1. Chartered Patent Agents. 


F. WIGGINS & SONS. 


Telephone: Avenue 2248 
FOR INSULATION. 
Largest Steok in the World. 


102, 103 & 104, Minories, LONDON, E.t. 


HOOPERS 


Telegraph & india-Rubber Works, Ld. 


5, Drapers’ GONS., LONDON, E.0.2.] MILLWALL DOCKS, 
(Established 1860. ) . LONDON, E. 14. 


HOOPER'S Vulcanised lndia-Rubber 

PURE TAPE Cables for Electrical Work тайш- 

AND STRIP, tain the highest quality, and their 
&c., &c., durability has been proved. 

Telegrams: LINEAR, Lorton. 


Telephone : London Wai! 401. 


There are over 40,000,000 consumers 
in the Dutch Colonial Market :: 


Buyers for this and for all the 
Northern European Markets 
will visit 
HOLLAND'S FIFTH 
INDUSTRIES FAIR 


(International) UTRECHT, 6-16, SEPTEMBER, 1921 


Can you afford to let your foreign 
Competitors have it all their own way? 


There are still a few good Stalls available. 
Write now and secure space from— 


The Exhibitions’ Section, 
THE FEDERATION OF BRITISH INDUSTRIES, 
(Sofe Representatives of the Fairsfer the United Kingdom) 


39, ST. JAMES’S STREET, LONDON, S.W. 1. 
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YOUR BUYING 


CHEC 


а ахл MOOD nM 


V. I. R. CABLES. 


SIZE, т ооо 08; E PER МЕ, 
yos 4176 811 7 
044 5 13 1 919 1 
31029 7 ә 1211 4 
3,038 9 3 8 16 3 3 
7/099 11 13 4 до 10 8 
7/086 16 868 28 18 7 
7/044 21 18 1 38 11 2 
7/059 29 2 81 Б 
7/064 40 14 10 71 14 1 
19/059 64 6 7 118 4 4 
19-064 921510 163 6 2 
19/072 109 16 10 193 6 6 
19 083 144 253 10 11 
37-064 175 13 4 309 3 6 
37,072 214 1 2 376 15 O 
37/083 277 9 8 488 7 6 
ABOVE PRICES ARE SUBJECT. 

i DAN 
TREC DELIVERIES rrom STOCK. 
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Regent 615. 
Gerrard 6657 
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Central Battery Inter- phones 
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j | ‘HERE is an increasing demand for intercommunicating telephone = 
service, a demand fostered and met by the Western Electric Co., = 

who have now upon the market a complete line of intercommunicating tele- = 
phone equipments, = 
The exceptional experience and manufacturing facilities of the Western 
Electric Co., which for the past 40 years has held undisputed title 
as the largest and foremost manufacturers of telephonic apparatus, have 
made it possible to produce intercommunicating telephone equipments 
which satisfactorily meet the requirements of every kind of service. 
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NORTH WOOLWICH 


Mésfern ЕЛА 


COMPANY, LIMITED. 
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WORKS: NORTH WOOLWICH, LONDON, E. 


And at BIRMINGHAM, CARDIFF, GLASGOW, LEEDS, MANCHESTER and NEWCASTLE. 
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E. BROOK, L^ 


Empress Works, HUDDERSFIELD. 


1629 and 1630. Wires: Phase Huddersfield. 


Branches: 
Leeds: 49, Basinghall Street. 
Tel. No.: 23396.68 Wires: Phase, Leeds,” 


Telephones: 


London : 11, Queen Victoria Street, E. C. 4. 
Telegrams: " Phaseb:oo, Phone. London.“ Tel.: 4468 City. 
Manchester: 54, Corporation Street. 
Tel. No.: 6264 Cen 
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BATTERY CHARGING BOARDS. 


PRICES REDUCED. — 


QUALITY MAINTAINED. 


DELIVERY FROM STOCK. 


Standard Boards from £15, 
subject. 


Special Boards to customers 


requirements despatched 1 
five to ten days. 


ROBINSON & HANDS ELECTRICAL CO., LTD., 


SWITCHBOARD MANUFACTURERS, 
e: 54 & 56, Barwick Street, BIRMINGHAM. течет: 


Rewina. B'ham. 


BLACKLEY ТАРЕ 


TRADE МАЕК. 


THE PIONEER 


| 
AND PREMIER | 
INSULATING 


Used by most 


The only Durable and 
Government Departments, 


Reliable Adhesive Tape — 


Municipalities, for ail climates. "m 
E x рс?” eR е e v 
Railway Companies, Retains its Adhesive 


Properties for many years 
under any condition. 


PRICES ARE NOW GREATLY REDUCED. 
LARGE QUANTITIES IN STOCK. 
CONNOLLY’S (BLACKLEY) BLACKLEY, 


INSULATED WIRE & CABLE MAKERS. LTD. MANCHESTER. 


elephone : 640, Cheetham Hill, Telegrams ; Connollys, Blackley. 


and Leading Contractors. 


IBI" — 
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ATLAS 


IMPULSE STEAM TURBINES 


Sizes up to 10,000 KW. 


FOR FULL PARTICULARS APPLY :— 


Telephone : 
— Е. W. DOREY, | 
ATLAS Co. L». NORWICH HOUSE, " | 
Copenhagen. Southampton Street, “ ATLATURCOY, 


High Holborn, W.C. 1. Wanne 


MATERIALS. 


i sill Min, { Ж» 
| En. B T ta N^ 
T N 
2 n & il — 


PRESSPAN & INSULATING MATERIAL WORKS w ELECTRICAL BRANCH 


FORMERLY 
(SWITZERLAND) 


H. WEIDMANN LTD. 423; 
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THE WESTMINSTER ENGINEERING CO., LTD., 


Victoria Road, Willesden Junction, N.W. 10. 


| Box Type Carbon Brush Holder 


As supplied to Lighting and 
Power Companies for Com- 
mutators and Slip Rings. 


Spring entirely enclosed, 

Minimum circumferential 
space occupied, 

Pressure in direct line 
immediately over centre 
of brush, 

Substantially made and 
no screws or parts that 
can get loose. 

Easy adjustment when 

running if necessary. 


Over 20,000 supplied. 


Can be made to suit any Machine 
Recommended for Turbo Dynamos. 


Telephones: 1700 WILLESDEN, 


Telvarams : 
* REGENCY, PHONE, LONDON.” 


SEND FOR OUR MONTHLY LIST. 


Lowest Trade Prices. immediate Deliveries. 


Southern Electric Go., Lid. 9mm КМ! 


ELECTRICAL SLATES 


PLAIN OR ENAMELLED. 
Teſep hose: CITY 9606. 


LESLIE DIXON & CO. (Dept. E), 91, Queen Victoria Street, LONDON, E.C. 4. 
MM — — ——— ge SS ES ee a ee — 


GOVERNORS. 


WILSON HARTNELL & Co., Ltd., 
11, NEW STATION STREET, LEEDS. 


The Croft Granite, Brick & Concrete Co., Ltd., 


CROFT, near LEICESTER. 
CROFT ADAMANT CELLWORK FOR E.H.T. EQUIPMENT. 


TTE INSULATING BRICKS 


Give Highest Efficiency for 


ELECTRIC FURNACES, OVENS, &c., &c. 
HOBDELL, WAY & CO., Ltd., 


124/7, Minories, LONDON, E. f. 
Telephone : Avenue 3810 


p" DINGS AND CAS8ES.—Subscribers of the ELEOTRIC AL Review and others 

can have their half-yearly numbers bound handsomely in Black Cloth at 
the rate of 7/. per Volume, including Index. Cases for binding are also 
supplied at 4/6 each, post free 4/11. Indices 6d. each, post free 7d. 


WINDING. 
р AIRS. ‘PHONE 


2968. 


REPAIRS. REPAIRS. REPAIRS. 


Send as your repairs. We repair all kinds of Motors," 
D.C, and Fans, etc., of all descriptions. АС end 


Satisfaction guaranteed. Give us a Trial. 


NEEDHAM 8 BRITTAIN, 11, Kitson's Sq., Wortley, Leeds, 


RIGHT AT THE FRONT. 
The * ADAPTABLE" Earthing and Bonding Clip. 


Absolutely the only — on the market that Tel. : 
6635 


will fit any size nduit, Cable, or Pipe. 


MANN & INGLE, 13, Albert Place, 
Bridge Street, Manchester. (Or your Suppher.) 


HEAVY COPPER EARTHING 
Strong and Substantial. 


X sizes ю 2° чи 
Е. RYMAN, "ња 


LIGHT, STRONG, FOLDING 
“ITILITI” HOUSE STEPS, 
with Shelf for Tools. 

5 6 7 8 steps. 
19/-, 21/-, 24/-, 27/-, rail paid. 
HEATHMAN, 
PARSONS GREEN, LONDON, S.W.&, 


BEST QUALITY Fuseboards 


Immediate delivery of 2 to 24-way 
double-pole (also on slate bases). 


F. RYMAN, 
116, Livery Street, BIRMINGHAM. 


| 5 зеам AND CASE8.—Subscribers of the ELECTRICAL Reviewandothen 
can have their half-yearly numbers bound handsomely in Black Cloth a 
the rate of 7/. per Volume, including Index. Oases for binding are also | 


supplied at 4/8 each, post free 4/11, Indices 6d. each, post free 7d. | 


EBONITE INSULATORS 


for Electricity or Heat. 


BARRETT & ELERS, Ltd., 


WALLIS ROAD, HACKNEY WICK, E. 9. 


LI IIT 
ШЇ 


Delivery 


Sa OGRE: 
ы \ PUSHES, INDICATORS, 
LECLANCHE CELLS, 
çC BELL WIRES, DRY CELLS, & 
V ELECTRICAL ACCESSORIES, 
LAMPS, &c. 
Send for NETT MONTHLY LIST. 


SIMPSON, BAKER & Co. 


4, St. Augustine's Place, 
BRISTOL. 


from 


CARDIFF DEPOT: 
29a, Bute Terrace. 


A.C. & D.C. MOTORS; 


GENERATORS, TRANSFORMERS, CONTROL GEAR, 
FRACTIONAL H.P. MOTOR REPAIRS A SPECIALITY. 


FIRST-CLASS WORKMANSHIP & SUPERVISION at REASONABLE cost. 


-DESIGNING AIREDALE ELECTRICAL & MFG. CO., LTD. 
ONIN Seger es, ome 


м 


— 
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ELECTRIC IRON 
IS PRICED COMPLETE. 
READY TOHANDOVER 
:: THE COUNTER. :: 


4 us. DZS f- SUBJECT. 


THE PRICE INCLUDES 6 LBS. 27 [e SUBIECT. 
THE STAND, 3 YARDS 
OF FLEXIBLE CORD, 
BC. LAMPHOLDER 
ADAPTOR. BOXED 
READY TO HAND NO EXTRAS 
OVER THE COUNTER. 
WRITE FOR PARTICULARS. 


SIMPLEX CONDUITS E" 


HEAD OFFICE AND WORKS. 
-GARRISON | LANE, BIRMINGHAM. 


LONDON: -` -' 113-117, Charing Cress Road, М.С. 


‚ MANCHESTER 16 Corporations St. Dustin Dame St. 
SGOW 72a Waterloo St. BELFAST 48 Upper Arthur St. 
NEWCASTLE 61 High Bridge BIRMINGHAM 41 Church St. 
10.11 Denmark St: LEEDS ‘6 White Horse St. 

LivERPOOL _ 96, Whitechapel SWANSEA . § College St 
NoTTINGHAM Maypole Yerd CARDIFF 4 Westgate St. 

n* Long Ro SNEFFIELD 281-3 Attercliſſe Com 
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The 


on the 


Year is 


Wane! 


Already the days are growing 


shorter and in a few weeks we 
shall all be telling each other how 
"the evenings are drawing in." 
Tell your customers now what a 
boon Lalley Light will be to them 
in those longer and chillier evenings 
when the need for brightness and 
comfort in the home is most felt. 


There's an economy point there, 
too. It is the folks with the ill-lit 
homes who spend the most on fires. 
Simply because a fire looks cheer- 
ful." Lalley Light makes a cheerful 
home at very little cost, to say noth- 

ing of all the labour that it saves. 


If you are not already a Lalley 
Agent, get in touch with us at once. 


(Jane 24, 1984, 


MODEL H is the latest product of 
eleven years’ Lalley Li = of tens 
of thousands of homes. ete with 
8 5а Йй нач tery, Water “Tank and 
one d ready to install. It costs 


RETAIL £170 PRICE. 


IMMEDIATE DELIVERY. 


BRIEF BPECIFICA110N. — Single- 
cylinder, water-cooled, -N. v., two- 
stroke engine, to run on petrol or 
benzol. No valves, springs, camshaft 
or timing gear. Speed controlled by 
centrifugal governor. Ball beari 
mpound- woane agg ge 80-32 volts 
output, 1250 w pere - ho 
battery ee s rating or 115 inter- 
mittent. iso e suitable for both 
light and pow Complete plant 
occupies a floor space e of only four feet 
square. Nodisturbing noiseor vibration, 


means more 
and better 
business. 


STUDEBAKER, Lr». 
(Lighting Plant Dept.). 
117-123, GREAT PORTLAND 


STREET, LONDON, W. 1. 


Telegrams: “ STUDEBAKER, WESDO, 
Lonpon.” 


Telephone:  LawcHaM 1210 (4 lines). 
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To be ‘exactly 
right’ you must 
have ‘exactly 
right’ light 


„ "o 
СААДА 


Precise measuring instruments and 
accurate tools are of little value without 
good lighting. For absolute exactitude 
you must have the kind of light which. 
enables the draughtsman, designer, 
engineer or operative to see with perfect 
ease and clarity and to check his 
mechanical aids. A micrometer 
gauge is useless to a blind man. 
Mazda lamps will give 
you the right light for 
every industrial, com- 
mercial or scientific 
purpose. ‘ The colour 
quality of Mazda light 
is akin to that of day- 
light. Its great bril- 
liance and efficiency 
permit it to be used in 
quantities hitherto con- 
sidered impracticable. 
In short, Mazda lamps, because they 
provide the best and most economica 
substitute for sunlight, are a night-time 
necessity wherever visual, manual or 
mechanical accuracy 1s desired. 


Lighting advice free 


„A Were | 
ELECTRIC 
LAMPS 


Made in Rugby 


PRICES RECENTLY REDUCED 


The BRITISH THOMSON-HOUSTON Co Ltd 


MAZDA HOUSE, 77 UPPER THAMES $Т. LONDON, E.C.4 
Worka: Rugby, Willesden. Coventry and Birminghara 
Branches in all large towns 5 


— и st ——ů a 


чае 
rie 


ie / x ‚ Ж | 
aly We are Specialists in Good | 
а 


Mazda House is Ње Ноте of et Lighting. We design and make 
Reliable Wiring Accessories. OMS SN | Sm Scientific Lighting Appliances 
T NES 5 and Fittings as well as the Lamps. 

Send us your enquiries for every - —— — ae . 
— — Lighting Advice and Plans on 


thing electrical you require. A% ГЫН a t 
А -& request. 


— * 


y 
—M ——— lm — 1 Ä——— 


„ —— . 
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Do you install unprotected motors ? 2 ^ 
—fuse a small [9004 (ion 
REPULSION START—INDUCTION (wo? 9 он ы м Sound 


SINGLE-PHASE MOTOR dards, not DOWN 


^ a Popular Price— 
(1/10 to 14 H.P.) HORNSBY SETS 


impress experts. 


so as to protect 
it when carrying 
full load—and 
that fuse will 
usually be of 
ample capacity 
to enable it to 
successfully start 


— — 


NEW ALBION No. 1K LIGHTING PLANT. 
Suitable for installations of 80, 30-c Р. Half-watt Lamps, 


4)-H.P. ' Hornsby Petrol/Paraffin Magneto; Engine, 
Shunt-wound Interpole Generator, Standard Switchboard, 


і н.р. Motor Geared to an Air 50-volt Storage Battery, capacity }40-ampere hour. 
full load. H LOWKE.HORNSBY SETS.—The Engine Unit of these 
Manufactured only by Lighting Sets needs no introduction. The remainder of 
the set is built up to the same high standard of efficiency 
CENTURY ELECTRIC COMPANY, and reliability, 
19th Pine to Olive Streets, St. Louis, Mo., U.S.A. LOWKE SWITCHBOARDS, made in our own 


works, are substantial, free frem complications, and 
fitted with high-class Instruments. 
The Sole British Agents— LOWKE BATTERIES of ample capacity are sent 


SWEDISH кєстис LIMITED ge il саа ра 9. со О 


READY for DELIVERY : Bekt-driven Sets suitable fer 


A STOCK OF "CENTURY" MOTORS IS CARRIED IN LONDON ВҮ- 


5, CHANCERY LANE, W.C. 2. 20, 40, 80 5 160 Lamps, and Direct-coupled Sets 1 & 1 kw. 
Sales Manager: В. A. MARPLES. Write for Folders and Prices. 
Telegrams: “ Autosynero, Fleet, London." Telephone: Holborn 1708. Estimates supplied for Wiring. 
202 LOWKE & SONS, Central Wks., Northampton. 
———<—— 


THE Fuller моток — 


P eu running in all difficult situations. 


'— in quality and efficiency. 
Los the reliable machine it is known to be. 


 -— most rivals in the next street. 
Iv used by all the best judges. 


Reliable in design, construction and performance. 


KEEN PRICES. STOCK DELIVERIES: 


The FULLER ELECTRICAL & MANUFACTURING Co, 


5, Chancery Lane, LONDON, W.C. 2. 
Make a note of our New ’Phone No.: HOLBORN 6084-5. N 


— UM —— 
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WALSALL CONDUITS AND FITTINGS 


MANUFACTURED BY THE 


Walsall Hardware Manufacturing Ge., Ltd., 


HATHERTON WORKS, ABLEWELL STREET, 


WALSALL. 


WALSALL GRID MULTIPLE SWITCH FITTINGS. 


SUPPLIED in Iron Boxes from ONE up to TWENTY Switchways. 
Unequalled for Strength, Quality and Real Efficiency. 


SWITCHES firmly mounted upon STOUT iron GRIDS. 

JUST remove the TWO Base Screws and the Grid, with 

Switches attached, may be LIFTED CLEAR for wiring. 
NOTE ample space for spare iCable under Grid. 

IMPOSSIBLE for Cable to foul the Switches. 

NOTE method of fixing Crabtree Quick Make and Break 
Switches, thus ensuring PERFECT rigidity and the 
EARTHING of every switch direct to the Iron box. 
SUPPLIED with Iron Covers to fit exactly or overlap 
Look for the metal cover of any desired finish. 


Mark of Quality— 


“W. H. M. CO.,“ ALL PARTS INTERCHANGEABLE. 
WALSALL. 


MANCHESTER STORES. LIVERPOOL STORES 
The Walsall, Hardware Mfg. Co., Ltd., The Walsall Hardware Mfg. Co., Ltd., 
Carr Street, Blackfriars Street. | 29, Harrington Street. 


LONDON STORES. 


The Walsall Hardware Mfg. Co., Ltd., 
Addison Bdge., Kensington Rd., W.14. 


SOUTH COAST: 
Mr. W. B. Maxfleld, 
% Qoiftyn,” Parkstone Avenue, Parkstone, Dorset. 


STOCKED BY ALL THE LEADING WHOLESALE HOUSES 
осі 


BIRMINGHAM : 
Mr. D. С. Brooks, A. I. E. E. 
79, Lincoin's Inn, Corporation Street. 
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to order ELECTRIC FANS. 
| Don't wait until we are in the middle of a heat 
wave. The man who will sell fans when the 


| | | / / / 
Ji hot weather comes is the man who answers 
Jy telephone enquiries with a promise of delivery 
iif 
A 


Д? аа p ug e | 
„ . Y y M 

= 

r = d 


| 
| 


| 


| I at once; the man who can say 


EDISWAN 


ELECTRIC FANS 


are here, ready for immediate use. 

Made in all types— Table, Bracket, Ship, Train, 
Ceiling, Port-hole and Exhaust. 

We are supporting you with Press апд Poster ad- 
vertising and will gladly supply you with attractive 
literature overprinting with your name and address. 


The Edison Swan Electric Co., Ltd., 


PONDERS END, MIDDLESEX. 


Telegrams and Cables: " Ediswan, Enfield,” Code: Western Union." 
“ A.B.C.” (5th Edition). Telephone: 520 Enfield (6 Lines). 


ee London Showrooms: 
к 123-125, Queen Victoria St., E. C. 4, 8 71, Victoria St., S.W.1. 
| Branches: 
^ Aberdeen, Brighton, Bristol. Belfast, Birmingham, Cardiff, Cork, 
= Dubli», Dundee, Edinburgh, Glasgow, Hull, Leeds, Leicester, Liverpool, Ё 
Manchester, Middlesbrough, ewcastle- upon- Tyne, Nottingham 
h ton, Sheffield, Swansea. 


outhamp 
AUSTRALIA: Melbourne, Sydney, Briebane, Etc. 


ШШШ ЇЇ ЇЇ ЇЇ 
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FUEL OIL .., COAL 


45 


N 


WE SPEGIALISE IN STORAGE TANKS FOR FUEL OIL INSTALLATIONS. 
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Photograph showing Fuel Oil Installatlon for supplying Stationary Boilers at 
Messrs. John Spencer & Sons, Ltd.. Newburn Steelworks, Newcastle-on-Tyne. 


THE WHESSOE FOUNDRY & ENGINEERING CO., LTD. 
ы 


Works : 


DARLINGTON. London Office: 106, CANNON STREET, E.C. 4. 


ELECTRIC MOTORS 


AND 


DYNAMOS. 


Н. T. BOOTHROYD, Ltd., 


Bootle, Liverpool. 


TELEPHONE: ----- 420 BOOTLE. 
'GRAMS: "COMMUTATOR, LIVERPOOL.” 


OOTHROYD 
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James Macintyre & Co., Ltd., 


Manufacturers of 


PORCELAIN 


INSULATORS 


OF EVERY DESCRIPTION. 


Washington Works, 
BURSLEM. 


ERE“ is an Electric Washer that you 
can sell easily because it is so good. 


Its up-to-the-last-minute construction 
sets a new standard of satisfaction 
and helpfulness for the housewife. 


No other washer is so mechanically and 
practically right—eompact in design, 
with few parts to get out of order and 
no moving part exposed. 


No fabric is too heavy for the Rotapex to tackle 
and none too light. It washes them all clean. 


Е 
t 


Attachable to any lighting circuit, its power 
consumption is low. | 


Write for further particulars, 


Duncan Watson & Co. 
61, 62, Berners Street, 


«2711 9 London, W. I. 
., б, 
— ROTAPE! 
— "UNITIZED" ELECTRIC WASHER. 


SAL-AMMONIAC. 


Powder & Crystals—98-100% metal free. 


MACNAUGHTON & CO., 


13, MOSLEY STREET, 
NEWCASTLE-ON-TYNE. 
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Ex CARRON i. 
AREN ELECTRIC COOKING el 
» APPLIANCE 
[m а 


" аге accepted as the type par excellence 
and embrace STEAMING OVENS, WATER 
BOILERS, RANGES, COOKERS, HOT 
CLOSETS and CARVING TABLES, 
GRILLERS, etc. 


Used in the leading INFIRMARIES, ASYLUMS, ` 

SCHOOLS, WORKHOUSES, HOTELS, RESTAU. 
RANTS, HYDROPATHICS, CLUBS, MANSIONS, 
STEAMSHIPS, INDUSTRIAL CANTEENS, &c., and 
adopted by H.M. GOVERNMENT. 


A complete assortment of Carron Electrical | 

Cooking and Heating Appliances on view at the ELECTRICALLY HEATED BAKER'S OVEN, con- 
Company ж. Berners Street Showroom, chere" fall structed of mild steel plate, with two baking compartments. Heating 

dti Rl , elements fitted in top and bottom, independently controlled by rotary 
particulars can be obtained. indicating switches. Each Oven has inspection window at front and light 
Electric Cooking appliance Pamphlet, No. 24 G, Post at back, fitted with pyrometer, steam jet, and brick bottom. All complete 


with switches, fuses, and pilot lamps to each circuit, and prepared for fixing 
Free on request. to floor. Made in sizes to suit requirements, 


CARRON (COMPANY i occ ие - ———— — Branch Works: 


С OARRON, ETIRLINGSHIRE. Phenix Foundry, Sheffield. 


Showrooms: LONDON—(City) 15, Upper Thames Street, E.C.4; (West End) 50, Berners Street, Oxford Street, W.1; LIVERPOOL—22-80, Redoross Street; 
GLASGOW—1295, Buchanan Street; EDINBURGH-114, George Street; BRISTOL—6, Victoria Street; BIRMINGHAM—218-292, Corporation Street 
OFFICES: MANCHESTER 14, Ridgefield: NEWCABTLE-ON-TYNE-—16, Prudhoe Street; and LEEDS—15, Park Row. 
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WATER POWER 


Complete Hydro- 
Electric Plants, 
Water Turbines, 
Pelton Wheels, Oil 


Pressure Governors 


and Pipe Lines. 


VERTICAL SHAFT TURBINE AMD RUNNER. 


HAY MARYON S&S 


WATER POWER ENGINEERS AND CONTRACTORS 


14 BRIDE LANE, LONDON, Е. С. 4. 


Telephone : Cont. 1814. Telegrams: “ Hamebrila, Fleet, Lend. 
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AUTOMATIC | 
CONTROL 


PUMPS & COMPRESSORS. 


Insist on having your pumping or 


EH 


— 


— Е compressor plant automatic. 


No. 115.—Self Starter with Magnetically 
Operated Main Switch. 


ENSURES CONSTANT DAY AND NIGHT SERVICE. 
NO WASTEFUL CURRENT CONSUMPTION BY IDLE RUNNING. 
STARTING AND STOPPING AT PREDETERMINED LIMITS. 


The efficient method is by using 
"[granic " automatic control gear. 


re 


Мо. 450-47.—Diaphragm Type Pressure No. 450-31.—Enclosed Type Single 
Regulator for Compressor Control. Pole Float Switch for Pump Control. 


„Igranic“ Automatic Control for Pumps and Compressors # 
is available for either Alternating Current or Direct Current 
and for large or small equipments. 


No. 110,—Self Starter. Adjustable | 
finger contacts cut out the startieg | 
resistance section by section. 


Write to us for Descriptive Pamphlets : 


IGRAAIC | 


ELECTRIC CO., LTD., 
147, Queen Victoria Street, LONDON. 


Works: BEDFORD. 


BRANCHES :-GLASGOW: 50, Wellington Street. MANCHESTER; 30. Cross Street 
BRADFORD ; 18, Woodyiew Terrace, Manningham. BIRMINGHAM: 73 & 74, афеона Bldgs: 
MELBOURNE: 499/501, Bourke Street. SYDNEY: 115, Clarence Street. 

— JOHANNESBURG: Brown's Buildings, Loveday Street. P.O. Box 1159. РМТ | 

TR ` N DURBAN: Mutual Buildings, Smith Street. P.O. Box 352. — 

(JCR RANI 
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Middlesbrough. — TRUuPOHART Price INCREASE.— The 
Cleveland and Durham County Electric Power Co. has asked the 
Middlesbrough Corporation to agree to an additional charge of 4d. 
per unit on a proportion of the units supplied, to cover the cost of 
oil firing during the present coal shortage. This has been agreed 
to, and the charge will be increased to consumers by a оогтев- 

ћ пр amount on the expiration of the present quarter. 

Sago 2 Ges Ри EM 

һм) New..Zealand.— [Hames VALLEY.—Paeroa is the first 
tou in New Zealand to obtain electric light through the opera- 
tion of the Electric Power. Boards Act of 1918. The power 
is derived from Ногаһога, the controlling body being the Thames 
Valley Electric Power Board. This Board was gazetted in February, 
1920, and, as a preliminary, it was decided to obtain power to borrow 
£200,000 for reticulating the district. The consulting engineers 
to the Board realised that the cost of reticulation would greatly 
exceed this sum, They considered it might be in the neighbour- 
hood of £500,000, but they were not prepared to give definite 
figures until & thorough investigation of the district had been 
carried out. This investigation has now been made, and the 
engineers estimate the total cost of the scheme at £514,000, 
exclusive of interest during construction, They consider the work 
can be completed in from five to six years, The annual revenue is 
estimated at £93,000, and total annual expenditure at £88,000. 
These figures are based on a canvass of the district carried out in 
April and May. 1920. The maximum demand will be in the 
neighbourhood of 3,000 kW.—Aucklund Weekly News. 

PROGRESS OF Works, — The clevchklund Weekly News Bays 
that the Lake Coleridge station; which supplies Christchurch 
and Canterbury, is being extended as rapidly as possible 
by the diversion of additional water and an increase of plant. 
It is hoped shortly to be able to meet the demand, and also 
to supply the power demanded by South Canterbury. To supply 
Dunedin 8,000 h. p. is being developed at Waipori, and arrange- 
menta have been made to doublethisoutput. It has been considered 
inadvisableto proceed with works on Lake Hawea and Wanaka for the 
present. Another Southland project is the development of power 
at Monowai; owing to financial stringency the Government has 
bad to assist this scheme with a guarantee. 


Oldham. — INFERIOR Coat.—For the past fortnight 
the cost of coal per unit sold by the Corporation electricity 
works has been 1 77d., as compared with 0'70d. for the corres- 
ponding period of last year, the differenoe being largely due to the 
very poor quality of coal now being supplied. 


Preston.—PUBCHASE OF UNDERTAKING.—During the 
hearing, in London, of an application by the National Electric 
Supply Co., Ltd., for sanction to a scheme of distributing profits 
and asrets between the various classes of shareholders, in conse- 
quence of the sale of the Preston undertaking to the Corporation, 
it was stated that the price of purchase was £266,000, £61,000 of 
which would be paid in cash and £205,000 in mortgage bonds 
secured on the rates. 


Rathmines (Dublip).—SrRikE& ENDED.—The electricity 
supply service has been resumed, on the settlement of the municipal 
employés’ five weeks’ strike on a wage issue. 


Shanghal.—Yr4n's WonKING.—The annual report of 
the engineer-in-chief and manager of the municipal electricity 
department for the year ended December 31st, 1920, has just come 
to hand. It is interesting to recall the fact that the lay-out and 
design of the power and sub-stations, distribution system, and in 
fact everything connected with the undertaking, is planned in the 
department's offices at Shanghai, and that the selection of tenders 
by the Electricity Committee is made solely upon the recommenda- 
tion of Mr. T. H. U. Aldridge, M. I. E. E., &» ; the European staff 
numbers 105, and the Chinese 2,207. Financially, the year's busi- 
ness has resulted, after providing for interest (Tis, 464 306), and 
depreciation (Tis. 575,816), in a net profit of Tle. 781,916, which 
will be appropriated as follows :—Contribution to the municipal 
general funds, Tla. 630,000 ; transfer to general reserve, TIs. 72,800 ; 
transfer to contribution to general funds (equalisation account), 
Tis. 78,200, the balance (Tls. 916) being carried forward. The gross 
profit on the revenue account is Tis, 1,290,121, which represents 
10°34 per cent. on the undertaking'8 capital outlay, and the estimated 
net profit for 1921 is Tla. 1,029,816. It is regrettable that. after 
having taken steps to procure additional generating plant to meet 
the increasing demand, the delayed delivery by many months of 
the 42-in. circulating water-pipes should have prevented the use of. 
the firat of the two new 18,000-kW turbines. The operative plant 
capacity of the generating stations on December 318%, 1920, was 
the same as at the end of 1919, viz, Riverside station, 33,000 kW, 
and Fearon Road station 5,600 kW. А 10,000-kW turbo-generator, 
built by Mesars. C. A. Parsons & Co., was put into service in April 
in the Riverside station, and would normally have increased the 
plant capacity, but in March the No. 3 5,000-kW A.E.G. machine 
broke down, and the other machine (No. 4) of the same make and 
sizs failed in April. The first was repaired and in service again in 
July, but broke down a second time in September ; both sets being 
then unfit for further service were acrapped. The loss of these 
two machines prevented the long-overdue overhaul of the G. E. Co. 
10,000-kW set (No, 5), which during 1920 ran practically con- 
tinuously every day throughout the year. Firat put into commis- 
sion in September, 1917, it was out of service for only 34 days up to 
the end of October, 1919. Adverse conditions frustrated the hopes 
of materially reducing the cost of production during the year, and 
made it necessary to restrict the output to new consumers by some 
4,000 kW. A testing department has been started at the power 
station under the direction of a fully qualified analytical chemist, 


and the plant additions, which will be available for use in 1921, 
consist of two 18,000-kW turbo-generators, with condensers already 
installed, and one 10,000-kW machine, all built by the G. E. Co. 
Two Babcock & Wilcox, and two Stirling 80,000-1b. boilers, with 
mechanical atokers, weru ordered in 1919, but the delivery promises 
were not fulfilled. The maximum load was 36,742 kW, and the 
load factor improved to 46 7 per cent. The total kWh generated 
amounted to 179,619,458, and those sold to 144,539,632, an increase 
of 41°2 per oent., made up as follows :—Private lighting, 20,298,672, 
an increase of 2393 per oent.; public lighting, 1,454,812, an 
increase of 21°9 per cent. ; heating and cooking, 1,240,136, an increase 
of 30 per cent. ; power, 116,839,147, an increase of 4671 per cent. ; 
and traction, 4,706,865, an increase of 12:3 per cent. The ability of 
the department to meet unprecedented demands for power has 
been seriously in question upon several occasions during the year, 
owing to non-delivery of plant long overdue Recent contracts 
placed in Great Britain amount to £504,026, and in the U.S.A. to 
676,792 gold dollars, 


Southampton.—Surriy TO ITCHEN.—In a report to the 
Town Council upon the question of supplying electricity to 
Itchen, the electrical engineer states that it will be necessary to 
dredge a trench across the river in which the cables will be laid, 
the trench afterwards being filled in naturally by the silt. The 
estimated cost of the supply is £25,000, and it is recommended that 
the scheme be proceeded with as soon as a sufficient number of 
residents in Itchen signify their desire to take a supply. 


Swansea.—CLosrNG oF Dock.—The Swansea Harbour 
Trustees have written to the Corporation intimating that unless 
the Corporation contributes to the establishment and other oharges 
incurred by the North Dock, this dock will be closed, as the reduced 
state of the traffic dealt with does not justify its being kept open. 
The Corporation derives its water for condensing purposes from 
this dock, but the Electricity Committee points out that as much 
water is returned as is taken out, and it costs the Trustees nothing. 
The Trustees’ request is therefore considered preposterous. . 


Wallasey. BREAKDOWNS.—Last week there were three 
more electricity failures at Wallasey, resulting in the stoppage of the 
electric tramway service, once on Wednesday and twice on Thurs- 
day. The explanations given for the stoppages are—a faulty 
boiler tube, shortage of oil, and the poor quality of the fuel. 


Wolverhampton.— ALTERATIONS, &c,—The Electricity 
Committee has authorised the electrical engineer to carry out by 
direct labour certain alterations to the building in Commercial 
Road, previously used as a store, in order to convert it into a sub- 
station to contain the seven large transformer units required to 
give a bulk supply to the Midland Electric Corporation, Ltd., and 
the Cannock Urban District Council, at an estimated cost of $187. 
In order to give a supply of electricity to the 225 houses to be 
erected at Parkfield Road, under the Housing Scheme for the 
Borough, and also to provide for the lighting of the atreets in this 
district, authority was given for the laying of the necessary mains, 
&c., at an estimated cost of £3,203. 


Worksop.— ELECTRICITY FOR WATERWOBRES.—lt has 
been decided to install electric motors in the place of the existing 
steam engines to drive the pumps at the waterworks, 


TRAMWAY AND RAILWAY NOTES. 


Barrow.—Loan.—Application is being made by the 
Town Council for sanction to borrow £16,000 for additional car 
accommodation, including the purchase of land, &co. New points 
and crossings are being purchased at a cost of £2,800. 


Cardiff.—PRoPoseD Fare ReEvision.—Owing to the 
losses incurred by the tramway undertaking, the City Council is 
considering the revision of fares at a special meeting. 


Chadderton.— APPLICATION FOR TIME ExTENSION.—The 
Urban District Council has agreed to join in & memorial to the 
Ministry of Transport, asking for an extension of two years in the 
time for the proposed extension of the tramways to the Butler 
Green district. 


Continental. — BELGIUM. — The Société Bruxelloise 
d'Electricité is in negotiation with the Belgian State Railway 
authorities with reference to the supply of the necessary power for 
the part of the Brussels-Antwerp Railway which is being 
electrified. 

SPAIN.—À concession has been granted to the Sociedad-Anonima 
Tranvia Central de Asturias for an electric line from Oviedo to 
Posada de Llanesa, and an electric tramway system at Oviedo.— 
Reuter’s Trade Service (Madrid). 


Hallfax.— TRACK RENEWALS APPROVED.—At the Town 
Council meeting, last week, it was reported that the Ministry of 
Transport had sanctioned the doubling of the tramway track 
between Holly Bank Road and Thornhill Ro id, and the meeting 
approved the action of the chairman and deputy cha'rman of the 
Committee in authorising the work to proceed day and night in 
order to provide work for the unemployed. $ 


Hull.—Orn FuEL.—The general manager and engineer 
of the Corporation tramways gives some interesting information 
regarding the use of oil fuel in an article contributed to the 
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Tramway and Railway World, A sufficient number of boilers to 
tuke the whole of the tramway load was equipped with gravity-fed 
burners with oil jets, arranged in the centre of steam jets. 
The oil used is Mexican residual with a specific gravity of ‘987, 
and a calorific value of 18.750 B.th.u. per ton—the cost is £5 бе. 
per ton. A fortnights working gave the following results, which 
are compared with the results from the use of ooal. Oil fuel :— 
232 tons; units generated, 238,865; lb. of fuel per unit generated, 
217; cost of fuel per unit generated, 1'223d. For coal : —384 
tons; unite generated, 238,865 ; lb. of fuel per unit generated, 36; 
total cost per unit generated (coal only), 860d. The cost of oon- 
verting four boilers was £300, 


Jamalca.—RarLway ELECTRIFICATION DEFERRED.— 
The Kingston correspondent of The Times Trade Supplement states 
that the scheme for the electrification of the Jamaica Railway has 
been shelved owing to the question of cost. It would involve an 
expenditure of £2,000,000, and this, the Governor has informed the 
Legislature, is beyond the resourcea of the colony. The Council 
has sanctioned the further relaying of the Jamaica Railway, to 
enable surveys to be carried out in areas where the inhabitants are 
pressing for railway extension and bridge construction. The 
surveys will embrace at least four sections of the island. 


Leeds, — YEAR’s WonKING.— The accounts of the Cor- 
poration tramway department for the year ended March 31st last 
show a total revenue from all sources of £995,636, as compared 
with £876,526 for 1919-20. Working expenses totalled £729,385, 
as against £606,347, leaving a gross profit of 4 266, 251, a slight 
decrease on the previous year's figare—£270,179. After crediting 
bank interest, &o., and deducting loan interest and other capital 
charges, the result was а net profit of £5,580, a considerable fall 
from the profit of £83 757 realised in the previous year. This was 
occasioned chiefly by the heavy expenditure upon track renewals, 
which amounted to over £100,000. The number of car-miles run 
showed an inorease of 2:98 per oent., being 10,176,874. 


London. — AN UNDERGROUND SroPPAGE.—With the 
exception of the Central London Railway, the whole of London's 
underground railway services were held up on the evening of 
June 18th for half-an-hour. A shortage of steam ocourred at 
6.25 p.m. at the Lota Road power station, Chelsea, and this caused 
the power to fail. Many trains were stranded in the tunnels, By 
6.55 p.m. the pressure was restored. The loss of pressure was 
understood to be due to the indifferent quality of the coal in use at 
the generating station. Ten of the 50 boi.ers generally working at 
Lots Road have been adapted to burn oil fuel, but these, it was 
reported, were not responsible for the delay.— The Times. 

Оп, FUEL AT GREENWIOH.—]t is stated that two boilers have 
been equipped for burning oil fuel, and that two others are in 
process of conversion at the L. O. C. e Greenwich power station. 
The total estimated cost, including pipe-lines, is £4,200. 


Sunderland.— New Cars.—The Corporation has pur- 
chased 19 saloon-deck and vestibule tramcare from the English 
Electric Co., Ltd, Preston. It is 14 years since the Tramways 
Committee bought any cars, so that theee oars represent a con- 
siderable advance on anything that the town possesses. Two of 
the vehicles were put into servic3 last week, ana the remaining 10 
will appear in a abort time. These cars are fitted up with front 
exite, and a number of other cars are being arranged similarly, the 
authorities considering this a distinct advantage over the old types. 


Westmorland.—P&oPoseD Movuntam Rarway.—The 
County Councils of Westmorland and Cumberland have recaived 
from Mountain Railways, Ltd., proposals for the construction of 
an electric railway from Ambleside to Keswick—a dietanca of 164 
miles. The estimated cost of the scheme is £150,000, and it is 
proposed to make the line of standard gauge, to enable the trains to 
run in conjunction with the London and North-Western system. 
A great deal of opposition has been incurred by the proposals, 


Wolverhampton.— FARE Reviston.—On March 14th the 
Town Council decided to apply to the Minister of Transport for an 
order modifying the statutory provision regulating the charges to 
be made for passengers on the Corporation tramways. An interim 
order has been issued enabling the Corporation to charge—for the 
conveyance of passengers other than artisans, merchants, and daily 
labourers —fares not exceeding lid. per mile, or portion thereof, 
and for the conveyance of artisans, mechanics, and daily labourers’ 
fares not exceeding ld. per mile, or portion thereof, 


TELEGRAPH AND TELEPHONE NOTES, 


Cable Interruptions.— The earth tremors which were 
recently experienced in the Sydney. N.S.W.. suburbs, occurred again 
on Junel?7th. By asingular coincidence, and the second time within 
the past few days, the Eastern Extension Telegraph Co.'s cable 
&ervice haa been seriously interruptel. In response to inquiries on 
the subject, one of the company's officials said that the seriousness 
of the breakdown seemed al most to suggest the occurrence of a 
" submarine earthquake, all the company's Red Sea lines having 
suffered. te uter a Trade Service (Sydney., N. S. W.). 


Rassia.—TELEGRAPH SERVICE TO BE REOPENED.— 
TheCopenhagen oorrespondent of the Morning Poet atates that at the 
Great Northern Telegraph Co. s general meetiig it was stated that 


negotiations concerning the ing of the Russian cable 
service will soon be completed. Petrograd station, of which 
all the instruments are intact, will then be reopened, and the 
stations served by the Russian land lines via Irkutak and Visii- 
vostock will be able to communicate with Europe ani Eastern Аша, 


The Post Осе, — Арувовт Cokurrrzz.— The Pos 
Office Business Advisory Committee met on June 16th, for 
the first time, when the Postmaster-General (Mr. Kellaway) 
took the chair, and 17 out of 19 members were present, 
Members of the Committee were told a good deal about the 
administration of the Post Office, and there was an informal 
discussion on general matters, especially telephones and telegraphs 
The Committee, which will meet again shortly to plan its scheme 
of work, has been instituted to advise the Postmaster-General on 
the steps to be taken to give an efficient service at less than the 
present rates. 


U.S.A.—TzLEGRAPHIO ERRORS.—The contentions of the 
Western Union Telegraph Co., that it cannot be held liable for 
damages caused through errors in transmitting messages while its 
lines were under Government control, have been upheld by the 
Supreme Court, and a decision of the South Carolina Courts 
awarding damages to Mr. 8. B. Poston, a cotton dealer, on this 
ground was reversed.— Manchester Guardian, 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph indicet 
the issue of the ELBOTRIOAL REVIEW in which the “ Oficial 
Notios appeared.) 


OPEN. 


Aldershot.—July 2nd. Urban District Council. Elec- 
trio light wiring, Park housing scheme. F. Garside, electrical 
engineer, 

July 5th. Urban District Council. Electricity Department. 
E. h. p. switohgear; l.p, d.c. switchboard, rotary converters and 
Starting gear. (See tnis issue.) 


Australia. — MELBOURNE, — August 10th. Victorian 
Railways. 250 oore-type impedance bonds for power sig- 
naling, with a capacity of 1,000 amperes per rail; ale 60 
miles of solid insulated copper wire, No. 14 Brown & Sharpe 
gauge, and 60 miles of solid insulated copper wire, 16 standard 


gauge. 

July 27th. Victorian Railways. Incandescent lamps for elec- 
trio car lighting: 24,000 metal filament, 46 W, 116 V; 4,000 carbon 
filament, 33 W, 140 V. 5-h. p. electric motor, oontroller and 
resistances, or, alternatively, 5-h.p. electric motor and equipment.’ 

August 17th, 3,000 sets of renewals for caustic soda primary 
oel la. i 

Augast 30th. Board of Works. Four electrical centrifugal 
pumps, each with a capacity of twelve million gallons daily. 

September 7th. Victorian Railways. Sixteen sete of air-brake 
equipment, 450 to 600 V, d.o., for single-deck tramocsrs — Reuter 
Trade Service (Melbourne). 

SHIRE OF HAMPDEN (VICTORIA).—August 17th. Boiler-hoose 
plant, steam-driven electricity generators, transformers, meters, 
switchgear, cables, poles. Specifications from Mr. H. О, Ingleton, 
Shire Hall, Camperdown, Vivtoria.— Tenders. 


Edluburgh.—July 11h. Electricity Supply Depire 
ment. H. p. steam pipes and valves. Specification 38, (June 17.) 


Glasgow.—June 27th. Electric lighting work st the 
ettension to the administrative building at Lightburn Hospital, 


near Shettleston. Mr. Jas. A. McCallum, Clerk to the Committes, 
15, West George Street, Glasgow. 


Liverpool.—June 25th. Electric supplies for the West 


Derby Board of Guardians. H. P. Cleaver, Olerk, Broughss 
Terrace. 


London.—L.C.C. July 11th. Supply and laying hp 
electric cables, &o. (See this issue.) 
L. O. C.- July lith. One 8,000-kW eteam turbo-alternstor sod 
exciter, condensing plaut, &o. ; sven 1,000-kW rotary converters, 
static transformers and accessories. (June 10th.) 


Manchester.—June 28th. Electricity Committee. Suppl! 
of cable requirements during six months ending December 51% 


1921. Mr. F. E Hughes, Secretary, Electricity Department, Towa 
Hall, Man-“ ster. 


June 28.n. Electricity Department. 27,000 yards weldlest 
Steel spigot and socket tubes. (June 17th.) 


New Zealand. — WELLINGTON.— August 9th, Publi 


Works Department. Suspension-type porcelain insulators for the 
Waikato power scheme.“ 


Rhyl.—July 9th. Urban District Council. Electricity 
Department. 1,000 yd. `3 x 3 x ‘15 Lp. cable, 1-5-way 
villar switohboard panel and geaz. (Sea this issue.) 
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South Africa.—July 5th. Electrification of Capetown- 
Simonstown and Durban-Maritzburg railway lines. 


TRANSVAAL.—Rand Water Board. September 9th. Erection 
of a complete installation of mechanical or other filters capable 
of filtering 5} million gallons of water per 24 hours at the 
Vereeniging main pumping Station (Contract No. 232). Copies of 
the contract documents may be obtained from the Chief Engineer, 
Rand Water Board, Johannesburg, upon a deposit of three guineas.” 


BARBERTON.—J uly 29th. Municipal Council, Plant in oonnec- 
tion with the proposed scheme for the supply of electricity :—Two 
steam boilers, two 75-kW steam-driven alternators, switch board, and 
instruments, steel chimney piping, feed pumps, cables, &0., steel 
poles, conductors, &c., transformers, house service meters, &o. 
Specifications, £2 2s., from Prof. W. Buchanan, 75, Louis Botha 
Avenue, Johannesburg. 


Uruguay.— Monte VipEo.—August 18th. State Elec- 


tricity Works. Steel petroleum tank, Worthington duplex steam 
pump for oil, 250 metres steel tubing.* 


September 3rd. The Commeroial Secretary to His Majesty's 
Legation at Monte Video reports by cable to the Department of 
Overseas Trade, that the local authorities are advertising (ог 
tenders for the supply of 59,250 metallic-fllament lamps of assorted 
sizes, from 10 to 300 o. p., 225 volts, which are required by the State 
Power House. 


"A of the specification, ко, сап be consulted at the Depart- 
ment of Trade, 85, Old Queen Street, 8.W.1. 


CLOSED. 


Aldershot.—Urban District Council :— 


Single-wire armoured cable, for bulk supply of electricit 416.— 
Callender's Cable and Construction Co., Lid. у, £5,476. 


Australla.— The Victorian Electricity Commission has 
&coepted Messra. Baboock & Wilcox's tender of £178,000 for the 
complete installation of boiler plant at the Newport power house. 
It is expected that a substantial portion of the tender money will 
be expended locally.— Reuter’s Trade Serrice (Melbourne). 


Ayr.—Town Council. Electric light installation, 40 
houses, G. Gillanders, Glasgow. 


Barnes,—Fire Brigade and Lighting Committee. Recom- 
mended :— 


Twelve months’ supply current limiters.—Electrio Utilities, Ltd. 


Birmingham.— Messrs. Е. Hogg & Co., of Smethwick, 
have received the contracts for electrical installations for the Park 
Road Congregational Church and Schools at Aston, and the 
Wesleyan Methodist Church and Schools, at Smethwick. 


. Glasgow.— Electricity Committee. 

Cables for 19 months.—Callender's Cable & Construction Co., Ltd.; Enfield 
Ediswan Cable Works, Ltd.; W. T. Glover & Co., Ltd. ; General 
Eiectrio Co., Ltd. 

Meters for 12 months. - Edison Swan Electric Co., Ltd.; Ferranti, Ltd. ; 
Chamberlain & Hookham; Metropolitan-Vickers Electrical Co., Ltd. 

Crane and grab for the Dalmarnock power station, £1,064.— W. Morgan 
and Co., Ltd. 

Two overhead travelling cranes. £1,510.—8ir ҮҮ, Arrol & Co., Ltd. 

Rotary converters.—British Thomson-Houston Co, (£9,300) and General 
Electric Co., Ltd. (£9,074), each for one set. 

Transformers, £1,656.—Mescopolitan-Vickers Electrical Co., Ltd. 


Town Council. Accepted :— А 


Electrical work in connection with the Municipal Buildings, 46,911.— 
Johnston, Park & Co. І 
Eleotric lighting at Knightswood Hospital.—W. O. Martin & Co., Ltd. 


Gravesend.—A contract for the electrical work in con- 
nection with the Gravesend Borough Council housing scheme 
(King's Farm Estate) has been received by the Sturdy Eleotrical Co. 


London, — HaxwERsSMITH. — Electricity Committee. 
Recommended :— | 
RONDTE overhead coal bunkers with reinforced concrete, £1,150.—Griggs 
and Son. 
Exciter switchboard, £195.—Park Royal Engineering Works, Ltd. 
Steel framework for the foundations for the first 10,000-kW generating set, 
£475.—Sanders & Foster, Ltd. 
Concrete foundations for the 10,000-k W set, £1,150,—J. Dorey & Co., Ltd. 
Circulating water pipes and supports in connection with the condensing 
apparatus, £4,500.—Mechans, Ltd. 
Stoke NEWINGTON.—Electric Lighting Committee. Recom- 
mended :— 
H. p. and l.p. switchboards, E1,976.— General Electric Co., Ltd. 
Extra cubicle accommodation, 4115. General Electric Co., Ltd. 
Cables (various sizeg). — W. T. Henley's Telegraph Works Co., Ltd. 


Kilmarnock.— Town Council :— 


Bteelwork for extensions to tramcar sheds, £549.—Redpath, Brown and 
Co., 


St. Boswells.—The contract for installing electric light 
and power at Eildon Hall, St. Boswells, for the Duke of Buccleuch, 
has been secured by Messrs. Lowdon, Bros. & Co. The power is to 
be developed by a water turbine. 


Taunton.—Town Council. 


Anglo-American Oi! Co., Ltd.—600 tons of standard fuel off, for the elec- 
tricity works, 45 бв, per ton. | 


FORTHCOMING . BVENTS. 


Physical Society of don.—Friday, June 94th. At the Imperial Collegé 
of Science, South Kensington. At 5 p. m. Ordinary meeting. 


Electrical Trades’ Benevolent Institation.— Monday, June 27th ; at 2.30 p. in. 
At the Cable Makers’ Association Offices, Sardinia House, Sardinia Sueet, 


W.C. Confirmatory meeting of alteration to rules, giving additions) r 
to local advisory committees. iai TUNE 


Institution of Civil Engineers.—June 98th, 99th, 30th, and July lst. At the 
Institution of Civ ngineers, Great George Street, Westminster. Engi: 
neering Conference. 


stitution of Electrical Engineers. — Thursday, June 80th. At the 
саша дио Museum, Cromwell Road, 8. W. From 8.80 p.m. to 11 p.m. 
versazione. 


Institution of Mechanical Engineers.—Thursday, June Both; at 10.15 a.m. 
Friday, July 18v; at 10.30 a.m. At the Institution, Stcrey's Gate, S. W. 
London Summer Meeting. Conference on '' The Means of Increasing the 
Thermal Efüciency of Heat Power Planta.“ 


——ÓRMÁÉÁRB 


NOTES. 


Summer Time.—A Bill to make permanent the yearly 
introduction of "Summer Time," which at present. is legalised 
under regulations which were introduced during the war period, 
has been introduced in Parliament by Sir John Baird, the Under 
Secretary of the Home Office. 


Fatality.—An inquest was held at Dewsbury, last week, 
on the body of Ernest Holroyd Priestley (24), foreman atation 
electrician at the Thornhill power station of the Yorkshire Nleotrio 
Power Co., Ltd. While examining the rear of the operating 
mechanism on the top of some h.p. switchgear he received a shook 
at 10,000 volte. Mr. Benjamin Benyon, charge engineer, said 
deceased had been instructed that only one section of the awitoh- 
board was dead, and he should not have entered the cubicle 
where he received the shock. 


The Electrical Trades Benevolent Iustitution.— The 
general meeting to contirm the alterations of the rues which 
were passed at the annual genera: meeting, will be heid st the 
Cable Makers Assocation’s Otlices, Nardinia House, Sardinia 
Street, W. C. 2, on Monday, 27th inst., at 2.30 p.m. | 


A Municipal Vehicle Demonstratios.—The annual con- 
ference of the Institution of Municipal and County Engineers, 
of which Mr. Norman Scorgie, M. Inst. C. E., borough engineer 
and surveyor, Hackney, is president-elect, was held in London 
from June loth to 150 inclusive, and in conjunction there- 
with а demonstration of mechanically-propelied vehicles, &c., 
used in municipal work was arranged by Mr. E. F. Spurrell, 
borough engineer, Holborn, and hon. sec. of the Institution 
for the Metropolitan district, took place in Lincoln’s Inn 
Fields, W.C., on the afternoon of June 16th. | | 

The vehicles on view were operated to facilitate inspection 
by the visitors, and although the major portion of the exhibits 
was of в non-electrical nature, the exhibition was nevertheless 
of value, not only to municipal men, but to the general public. 
Members and visitors were invited to inspect two improved 
electric lamps which are located on the north side of High 
Holborn, east of Kingsway and opposite the Holborn tube 
station. The lamps, which are manufactured by the General 
Electric Co., Ltd., for street lighting purposes, give & Very 
even distribution of light, and embody Mr. Н. T. Harrison's 
patent which has been described in our pages. "HN 

The electric vehicles exhibited numbered five, including 
one of Messrs. Tilling-Stevens's well-known petrol-electric type. 
This was fitted with an end-tipping body operated by the 
electric motor which normally drives the vehicle, and the 
tipping gear is automatically controlled. | : 

‘The General Vehicle Co., Ltd., had on view a 2-ton vehicle 
fitted with a side-tipping body, as used by the Bath Corpora- 
tion, and Agricultural and General Engineers, Ltd., showed 
a Garrett 24-ton vehicle with an electrically-operated end-tip- 
ping body, as used in the borough of Hampstead. The tipping 
is done by means of a separate motor placed under the driver's 
seat, and is automatically controlled. The vehicle will travel 
a distance of approximately 35 miles on a good level road 
on one charge of the battery, and the main controller 18 
interlocked with the brake levers. | | 

The Orwell electric dust van exhibited by the Hackney 
Borough Council was one of the four vehicles fitted with side- 
tipping gear supplied by Messrs. Ransomes, Sims & Jefferies, 
Ltd.. two of 3} and two of 2 tons capacity, which are engaged 
in house refuse collection in connection with an experiment 
which 18 being made of a daily collection from certain areas 
in the borough. | | | 

Finally, Messrs. Electricars, Ltd., had on view а l15-cwt. 
vehicle, the propelling energy for which 18 derived from a 
300-Ah Edison battery. The body is end tipped electrically, 
and an outrigged motor drives each of the rear wheels through 
a shaft. The main controller is fitted with a spring ВО that 
the make-and-break action is speeded up, thus doing away 
with the burning which usually occurs on the first and second 
notches. 

All the electric vehicles shown were more or less of standard 
types, and the newest thing noticed was the Tilling-Stevens 
body-tipping gear. Н 
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Appointments Vacast.—Electrical power station super- 
intendent (Rs. 525 per calendar month), for the East Indian 
Railway Оо. ; chief engineer and manager for the Ipswich Corpora- 
tion Electric Supply and Tramways (£900, rising to £1,200 by 
annual increments of £50). See our advertisement pages to-day. 


. The Radiation Resistance of Antennæ.—In a com- 
munication to the Journal of tbe Institution of Electrical 
Engineers, by A. Press, M.LE E., the loss of energy by electro- 
magnetic radiation, quite apart from absorption effecta, is likened 
to a compound hysteresis loas. This is because both the electric 
field and the magnetic field absorb energy from the system, but the 
quantum of energy returned is rather less than that taken up to 
charge the respective fields. After developing the mathematics for 
elliptical hysteresis, the antenna is treated as a transmission line 
loaded hyateretically because of radiation effects, The true voltage 
and current distribution values as a function of the antenna length 
then follow, As a result of this analysis the trough in the 
antenna resistance characteristic as a function of the impressed 
frequency is explained. The rising branch is to be ascribed to 
the capacitative radiation, quite apart from pure absorption effects. 
The falling branch is then «een to be due to the magnetic com- 
ponent of radiation. The minimum in the characteristic curve 
oorresponds to the radiation oondition in which the capacitative 
equal the magnetio hysteresis effects. The hysteresis .conatants 
per unit of lenyth as obtained from the graphs are then to be 
made the means of comparing different antenna systems. 


Telephones in Western Canada.— The telephone is 

considered an essential utilitv of Western Canadian Ше to 
such an extent that one telephone to every nine persons 18 
found west of the Great Lakes, and telephone construction, 
both line and exchange, planned for the immediate future, 
is as large as, if not larger than, for any previous period. ‘The 
business of telephony in this area is permanent and expanding. 
and offers a profitable field to manufacturers of instruments, 
exchange equipment, and line supplies. To & considerable 
extent the rapid progress of Western Canada has been aided 
by remarkably eflicient telephone services. Western Canada 
is а country of long distances and relatively sparse settlement, 
and the telephone enables the farmer, many miles from town, 
to transact business with the facility of the city broker. ‘Thus 
the rural, telephone is installed in many far-away homes; of 
the total of 272,495 telephones in Western Canada, approxi- 
mately 90,000 are rural. 
- The principal American and Canadian manufacturing eom- 
panies are closely associated with the telephone operating 
services in Eastern Canada and British Columbia, and natur- 
ally supply the material used in those services, but the con- 
struction, ownership, and operation of the service in the 
three prairie provinces (Manitoba, Saskatchewan, and Alberta) 
are almost entirely Governmental. These three Government 
telephone departments are the principal free purchasing agents 
in. Canada, and although they have had, in the past, of 
necessity to obtain much of their equipment from manufac- 
turing companies connected with the privately-ow ned services, 
they have expressed. in no uncertain terms, their desire for 
new sources of supplv and, in particular. look to the United 
Kingdom. Н.М. Trade Commissioner at Winnipeg (Mr. L. B. 
Beale) has prepared а detailed report on the telephone services 
of Western Canada, from which the above has been extracted. 
The report, which shows the annual amount of business in 
telephone material available, and the chances of United King- 
dom manufacturers and merchants of securing this business, 
should be applied for at the Department of Overseas Trade, 
35, Old Queen Street. London, S. W. 1, quoting 4504 ED/PN.— 
Board of Trade Journal. . 


INSTITUTION NOTES. 


Institution of Electrical Engineers. — VISIT OF AMERICAN 
ENGINKERS.—In connection with the Engineering Conference 
convened by the Institntion of Civil Engineers for next week, a 
deputation of distinguished engineers from the United States is 
visiting this country. 

The opportunity will be taken to present the John Fritz gold 
medal to Sir Robert Hadfield, to whom it was awarded for his 
invention of manganese steel; the ceremony will take place on 
Wednesday morning at 10 a.m. 

The deputation will be present at the Institution conver- 
sazione. to be held on June 30th. It consists of:— Mr. 
Ambrose Swasey (chairman), Messrs. Charles T. Main, Robert 
A. Cummings, John R. Freeman, and D. C. Henny (American 
Society of Civil Eagineers), Mears. Ira N. Hollis and Jesse M. 
Smith (American Society of Mechanical Engireera), Colonel 
Arthur 8. Dwight, Mr. С. F. Rand, Dr. George Otis Smith, and 
Mr. W. Kelly (American Institute of Mining and Metallurgical 
Engineers), Dr. F. В. Jewett, Dr. A. E. Kennelly, and Major- 
General G. O. Squier (American Institute of Electrical Engineers), 
and six ladies. 

About 10 p.m. Mr. Ambrose Swasey will speak in the Central 
Hall of the Museum. and he will be followed by Dr. F. B. Jewett, 
who will convey & measage from the American Institute of Elec- 
trical Engineers to the Institution of Electrical Engineers. 


Institution of Production Enfineers. —A general meeting of the 
Institution will be held at the Institution of Mechanical 
Баел в "€ Е on Friday, July 15th, at 7.30 p.m., when all 
who are res in matters a ing to uction 
invited to attend. й е D 
At this meeting, Mr. Max R. Lawrence, M. I. M. B, ML A. R, will 
deliver a paper on Production and the Engineer.” 
The proposed activities of the Institution during the coming 
winter session will be outlined, and announcements will be made 
with regard to the elestion of various grades of members. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELEOTRIOAL REVIEW posted as to their movements, 


Мв L. W. WILD, M. I. E. E., physicist to Automatic and Eleotrie 
Furnaces, Ltd., sailed on the Olympic on 15th inst., for New York, 
where, by arrangement with leading manufacturers, he will give 
practical demonstrations of Wild-Barfield automatio steel hardening 
furnaces. | 

Mr. G. Н. PURKISS, assistant superintendent of the traffic 
department of the Southend-on-Sea Corporation Tramways, who 
has resigned, after being for 16 years on the staff, has been 
presented by his colleagues with a canteen of cutlery and silver, 

A bonus of £100 per year is to be granted to Fleetwood's elec- 
trical engineer in respect of the period, January, 1921, to March, 
1922, 

Dover Town Council has decided to offer the following reduced 
salaries to members of the electricity works staff :—Chief assistant 
(1914 salary, £200; 1920 salary, £538 and cost-of-living award). 
£400; mains engineer (4200 and £427), £300; senior shift 
engineer (£100 and £293), £236 ; second and third shift engineers 
(£94 and £287 and £78 and £287 respectively), £231 ; with the 
cost-of-living award. These officials are to be given notice to termi- 
nate their engagements, with the option of reappointment at the 
reduced salaries. 

Hammersmith Borough Council Electricity Committee bas 
appointed Mr. J. A. WEST to the position of engineer-in-charge, at 
8412 + cost-of-living bonus, at present £26; there were 90 
applicants. 

Mn. HERBERT TETLOW, manager of the electricity department 
of the Bacup Corporation, was married last week to Mise Edith 
Holland, of Hey wood. 

A Press report states that Мв. VICTOR Boxe, who has been joint 
managing director to Messrs. Ransomes, Sims & Jefferies during 
the last four years, will, in the course of a few months, be leaving 
Ipswich for Lincoln, taking up the position of works director on 
the board of the associated firms of Ruston & Hornsby, Ltd. The 
vacancy has arisen through the retirement of MR. ALEXANDER 
RAMSAY, on his appointment to the post of permanent chairman of 
the Birmingham and District Engineering Employers’ Federation. 
Mr. Bope's successor at the Orwell Works will be Мв. Fx 
AYTON, chief engineer and manager of the Ipswich Corporstiot 
Electric Supply and Tramways Departments. 

Pror. T. MATAER, Professor of Electrical Engineering at the 
City and Guilds (Engineering) College, Imperial College of 
Science and Technology, has been appointed for this session М 
external examiner in Electrical Engineering for the diploms 
examinations of the Bradford Technical College. | 

Мв. G. H. RowBoTTOM has been appointed sales manager to the 
Clyde Valley Electrical Power Со. in succession to the late Mr. B. 
Robertson, and he will take up his duties on Joly la. Mr. 
Rowbottom completed his studies at St. Andrew's University, 
where he obtained his B.Sc. Degree, and was Medallist in Elec 
trical Engineering. He served his apprenticeship with Мема, 
Alley & McLellan, Polmadie, and for many years hae deen 
associated with Measte. Crompton & Co., Ltd., Chelmsford, on both 
their engineering and commercial staffs, latterly being assistant 
branch manager in their Glasgow Office. 

At the conclusion of the last “discourse” of the session at the 
Royal Institution, says Zhe Times, the Duke of Northumberland 
presented a gold loving cup to Str JAMES and LADY DEWAR, $ 
gift from the members on the occasion of their golden wedding. 

Мв. C. N. WILLIAMSON is on a visit to this country in connection 
with the interests of his firm (O. N. Williamson & Go., electrical 
merchants, Auckland, New Zealand), for whom he is arranging 
agencies for British manufacturers. His address is 53, Beech 
Stock port. 


Obituary.— MR. R. G. KxiGHuT.—The death took place, on June 
12th, of Mr. Richard George Knight, who was in business M an 
electrical engineer at 11, Sundridge Parade, Bromley (Kent) He 
was 51 years of age. 

Sia T. WRIGHTSON.—We regret to announce that Sir Thoma 
Wrightaon, of Head, Wrightson & Co. Ltd., passed awsy 04 
Saturday last at the age of 82 years. He was a director of the 
North-Eastern Steel Co., Ltd., and chairman of a colliery co aps}. 
He early served hie articles as an engineer. In later life he dev 
himself to public affairs and to political matters. His 0090000 
activity, however, did not prevent him from devoting а greet 
of time to the scienoe of acoustics, in which he had the support of 
Lord Kelvin, and of which he made a lecgthy investigation Ш 
association with Prof, Arthur Keith, 
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NEW COMPANIES REGISTERED. 


Thermics, Ltd. (175,200).—Private company. Regis- 
tered June lach. Capital, £300 in £l shares (100 “А” and 100 “ B”). To 
carry on the business of electrical, mechanical, chemical, heating, ventilating, 
gas, hydraulic, water, and general engineers, chemists, steel converters, tin, 
copper and general smiths &с. The permanent directors are: W. W. Nobbs, 
50, Fairhazel Gardens, West Hampstead, N.W.6; S. Evling, 29, Hartswood 
Road, Shepherd's Bush, W.; A. B. C. Licence, 56, Western. Road, Romford, 
Essex; P. A. Lothbury (formerly P. A. Laubach), 3, Dennington Park Road, 
West Hampstead, N.W.6. Registered office: 2, Falcon Square, Aldersgate 
Street, E.C. 


Anglo- Persian Developdient Syndicate, Ltd. (175, 207).— 
Private company. Registered. June lóth. Capital, £300 in £1 shares (100 
founders). To acquire from the Government of Persia or other Governments 
concessions, grants, decrees, rights, powers and privileges; to carry on the 
business of a waterworks, electric light and gas works company in Persia, 
Ac. The subscribers (each with one share) аге. E. J. White, Lismore, Rock- 
leigh Avenue,  Westclilf-on-Sea, clerk; S. G. Parker, 52, Yerbury Road, 
Tutnell Park, N., clerk. The first directors are to be appointed by the sub- 
scribers. Solicitor; H. R. Turner, Kennan's House, Crown Court, Cheapside, 
Е.С. 


Alfred H. Hughes & Co., Ltd, (175,228).—Private com- 
pany. Registered June 16th. Capital, £20,000 fn £1 shares (6,000 10 per 
cent. cumulative preference). lo take over the business carried on at 
39, 39a and 41, International. Exchange, Church Street, Birmingham, as 
Alfred II. Hughes & Co., and to carry on the business of manufacturers 
and repairers of and dealers in gas controllers and gas engines of all kinds, 
mechanical, electrical and general engineers, &c. The first directors are: 
A. H. Hughes, The Mount, Berkswell, Warwick; T. Wallis, One Ash, Ketter- 
ing; К. A. Boucher-Giles, Rock Mount, Wolverley, Kidderminster; A. C. 
Brown, no address given; E. F. Wallis, no address given. Secretary: F. A. 
Hughes. Registered office: 39a, International Exchange, Church Street, Bir- 
mingham. 


Heath & Serena, Ltd. (175, 217).— Private company. Re 
gistered June loth. Capital, £2,000 in £1 shares. To carry on the business 
of electrical and mechanical engineers, iron, steel and metal merchants, 
manufacturers of and dealers in motor and steam engines, motor cars, &c. 
The subscribers (each with one share) are: G. E. Heath, 8, Oakleigh Gardens, 
Whetstone, N.20, engineer; R. Serena, 29, St. James Street, S. W., director of 
limited company. The first directors are not named. Solicitor: L. Goldberg, 
9-3, West Strect, Finsbury Circus, E.C. 


Price's Electrical Supplies, Ltd. (175,260).—Private com- 
pany. Registered June 17th. Capital, £3,000 in £l shares. To carry on the 
business of manufacturers of and dealers in goods, instruments, devices, 
appliances, apparatus, and fittings used in the manufacture, generation, dis- 
tribution, accumulation, and employment of electricity or gas, water, heating, 
lighting, motor oil, mechanical, steam, and other power, &c. The first 
directors are: W. H. Price, Woodlands, Little Aston, Aldridge, Staffs; W. F. 
Cox, Heathcote, Court Lane, Erdington, Birmingham. Secretary: W. F. 
Cox. Registered office: Calton House, Great Charles Strect, Birmingham. 


Nazeing & District Electric Supply Co., Ltd. (175,258) .— 
Private company. Registered June 17th. Capital, £7,000 in £1 shares. To 
carry on the business indicated by the title. The permanent directors are: 
E. Grace, 366, High Road, Tottenham, N.17, electrical engineer; Н. Rose, 
406, High Road, Tottenham, wine merchant; W. B. Tweddill, 109, Bruce 
Grove, Tottenham, N. 17, electrical engineer; E. Silver, 446, High Road, 
Tottenham, N. 17, haberdasher. Solicitor: J. Prag, Gray's Inn Chambers, 20, 
High Holborn, W.C. ‚ 
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OFFICIAL RETURNS OF ELECTRICAL 
| COMPANIES. 


Malaga Electricity Co., Ltd.—.£10,000 debentures created 
їп April, 1897, and £14,417 debentures issued in February, 1898, are now 
first registered, pursuant to Section 12 of the Act of 1907. At the same 
time, satisfaction of the whole £24,417 and also of £20,321, debentures issued 
fron January, 1992, to February, 1905 (being all the debentures previously 
registered) is notified. The repayment was by instalments from July, 1912, to 
December, 1929. 


C. F. Elwell, Ltd.— Могіваре debenture for £3,000, dated 
June 3rd, 1921, to secure £3,000, charged on freehold factory, &c., at Camber- 
well (subject to prior charge for £2,000) and the company's general assets, 
including uncalled capital. Holders: Radio-Communication Co., Ltd. 


Balsera's Patents, Ltd.—Particulars of £3,000 debentures 
authorised January 3lst and all issued June Ist, 1921, charged on the com- 
Panv's undertakings and property, present and future, including uncalled 
capital. 


Barnsley and District Electric Traction Co., Ltd.—Parti- 
culars of £20,000 debentures authorised May 26th, 1921, whole amotnt issued, 
charged on the company's undertaking and property, present and future, in- 
cluding uncalled capital subject to trust deed dated April Bth, 1903, and 
acknowledgment of debt dated January 30th, 1905, securing £21,000 debenture 
stock. 


Alderley & Wilmslow Electric Supply. Ltd. (47,663) .— 
Return dated May lth, 1921. Capital, £30,000 in £1 shares (10,000 prefer- 
ence), 15,009 ordinary shares taken up. £15,009 paid. Mortgages and 
charges, £15,000. 


West London & Provincial Electric Supply Co., Ltd. 
(62.007).-. Return dated June Ist, 1921. Capital, £150.000 in 70.000 ordinary 
and 80,000 preference shares of £1 each. 23,354 ordinary and 49,077 prefer- 
ence shares taken up. £l per share called upon 10,894 ordinary and 41,577 
preference shares. £57,431 paid. £15,000 considered as paid on 7,500 ordinary 
and 7,500 preference shares. Mortgages and charges, nil. 


Aluminium Corporation, Ltd.—Particulars of £150,000 
debentures, authorised January 19th, 1921; present issue £100,000, charged on 


the company's undertaking and property, present and future, including un- 
called capital. | 


CITY NOTES. 


The annual meeting was held on June 


Callender's 16th, Sir J. Fortescue Flannery, Bt., M.P., 

Cable and ш the chair. Proposing the adoption ot the 

Construction report, the chairman said that the past year 
Co., Ltd. had again been one of exceptional pressure 


апа ditlculty. The volume of business had 
been very large, and had taxed the resources of the company 
to the utmost. The new workshops for the manufacture of 
e.h.p. cables had been completed, and were already turn- 
ing out that type of cable which would be very largely 
einployed in future for electrical power distribution. Further, 
they had taken over the workshops which were erected on 
their land for the purpose of manufacturing war material. 
The Picardy works had now been completely converted for 
the purpose of manufacturing ordinary telephone cable, such 
as was used by the General Post Office, and had been actively 
employed all the year, and the other shops would be utilised 
for more peaceful operations. They would have been unable 
to cope with the orders placed in their hands, even with the 
extensions, had they not successfully installed the three- 
shift system, which enabled the company to increase the 
output of the factory very materially. At the last meeting 
he told them that the amount of work which was in front 
of them rendered it probable that they would have to appeal 
for further capital. That appeal was made shortly after the 
meeting, and further capital, amounting to 4500, 000, com- 
prising 400.000 B preference shares of £1 each and 100, 000 
ordinary shures of £1 each, was raised. Of course, they could 
not expect to handle their increasing business without some 
increase in the cost of running, and that was seen in the 
item of £137,270 for general expenditure. Their ordinary 
expenditure had been largely increased owing to the heavier 
salaries and wages and war bonuses which had been paid, 
and to the higher cost of every item which went to form 
their general charges. They had also felt it necessary to 
increase their activities abroad, and the organisation of 
Overseas trade was an operation which required much 
patience, time, and money. The consequence was that, 
whilst they had made a greater profit, not so much 
as they hoped was left to them. Nevertheless, the profit 
was sufficient to pay the same dividend as in the previous 
year, viz., ló per cent., to deal effectively with the require- 
ments as to depreciation, and to add the balanee of several 
thousand pounds to the carry forward. They would not be sur- 
prised to learn that the period had been one of constant strain, 
and of extreme difficulty at home and abroad. Towards the 
end of the year they began to feel the competition of other 
nations, whose currency had become depreciated, and whose 
workpeople had recognised the necessity to work hard, so as 
to restore the commercial and industrial prosperity of their 
country. That competition still remained severe, but as the 
trade of those countries improved, and their exports increased, 
the advantage they at present enjoyed in а depreciated cur- 
rency would tend to disappear. The relations between the 
company and its employés were excellent. That remark did 
not mean that there had been no labour troubles in the period, 
but rather that good sense on one side and fair treatment 
on the other, had led to the conclusion of a settlement, which 
they believed would have excellent results. The managing 
director, Sir Tom Callender, paid a visit to India in the 
earlier part of this year. His visit had materially strengthened 
their position in that country. Their agents in Australia and 
South Africa had sent them large orders during the к 
and their recently-opened branch in South America had been 
eminently successful, and large contracts were in hand for 
that continent. Further developments were in progress. The 
business in the Near East was growing, but had been held 
up by the present unsettled condition and exchange dispari- 
ties. The works profit for the year, after deducting all charges 
on manufacturing account and contracts, was, in round figures, 
£381,120, or about £90,000 more than for the year 1919. The 
re-establishment of their foreign trade, as well as the heavy 
advances in salaries and other expenses at home, had absorbed 
a good deal of that profit and left them with £182,919. From 
that the directors had written off £30,800 as depreciation on 
property and furniture, and after paying debenture interest 
and preference dividends, they had a balance of £97,919. 
Adding to that the balance from 1919, £105,803, gave a total 
of £203,723. They were carrying forward £108,000, which 
was about £2,300 more than was brought in from 1919. With 
retard to the future, the output of the factories during the 
earlier months of this year exceeded the output for the same 
period of last year, but there had been a very grave and 
serious dislocation within the last few. weeks. As a result 
of the dispute in the coal industry, they found themselves at 
Erith faced with the alternative of exhausting their stocks of 
fuel without any possibility of replenishing them, or else 
closing the works. After giving the matter full consideration 
they decided that the better course was to close the factory. 
Therefore, about the beginning оѓ. May they paid off the 
workpeople at Erith, and had since been employing only a 
nucleus staff. The effect of that could not fail to make itself 
felt in the results of the present year, although they. were 
hoping that the goot trade in the earlier part of the year, and 
the business which was awaiting them when they again re- 
sumed operations, which they hoped to do immediately, would 
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compensate for any loss that was incurred owing to that 
unfortunate stoppage. It was very evident, and it could not 
be repeated too often, that the prosperity of that company 
and of every other manufacturing company in this country, 
was vitally dependent upon the output and the reasonable 
certainty with which it could fultil its obligations to its 
customers, and that the commercial prosperity of the nation 
must come to an end if they were liable to such stoppages, 
or had to consider them as a possible permanent feature in 
their business. Those frequent disputes with labour, even 
when they were not with their own people, but between 
employers and employed in other industries, had their ill- 
effect upon the general manufacturing industries of the 
country, and when it was remembered the large amount 
which they themselves annually paid in wages, which last 
year amounted to over £600,000, the workers must recognise 
that & dispute of two months which deprived them of a 
material part of that sum in wages, involved them in a personal 
loss which could hardly be recovered during the year. There 
was another burden which the companies of this country 
had to bear at the present time, and that was the pressure 
of taxation and the cost of local government. Limited com- 
panies, like themselves, who were large ratepayers, as such 
had no voice in tle control of the area where works were 
situated, and yet contributed a very large sum to Ше cost of 
local government, a sum which was constantly increasing. 
In their case, they had paid in rates and taxes during the 
year 193), а sum equivalent to a dividend of 15 per cent. 
on the ordinary share capital. That was a very heavy burden 
io bear, and one which handicapped them, especially in their 
foreign trade. 

Sir T. O. Callender, in seconding the motion, said that, as 
the chairman had stated, the past year had been one of 
intense anxiety and great difficulty. They bad had to face 
many electrical problems, including new types of cable work, 
and they had got through those difficulties successfully be- 
cause they took in hand early in the day the construction 
of their e.h.p. cable works. That new branch of the factory 
had been of the greatest service to them. They were looking 
forward to a great increase of business in that type of cable. 
They had large orders in hand which would keep them busy 
for some time, and although the coal strike had make a big 
hole in their output, they were hoping to make good that 
deficiency during the months that were to come. When 
trade was reasonably good, and when commerce once more 
got back into its ordinary run, there was no question that 
very large electrical works would have to be overtaken, and 
the advent of the new period under the Electricity Commis- 
sioners would bring to them and other cable makers large 
contracts. With regard to their foreign work, for the present 
at least they had been compelled to close their books. That 
was а disappointment to them, because immediately after the 
war they had spent a good deal of money and time in securing 
a footing in various countries on the Continent. Up till 
quite recently what they had done in that direction had been 
very successful. Now, however, that Germany had entered 
the field in active competition, and owing largely to the fact 
that the German manufacturer was hardlv taxed at all. 
coupled with the extraordinary condition of the exchange, and 
to the excellent way in which the Germans were working, they 
had found it impossible at the moment to compete with the 
Germans on the Continent. They believed, however, that 
some of those conditions would be altered before long, and 
they looked forward at no distant date to resuming their 
Continental business. In the meantime, it was a closed door 
to them. On the other hand. their business elsewhere was 
continuing to increase, and they approached the remainder 
of the vear with great confidence. They believed that, subject 
to no other unfortunate disputes or stoppages occurring, they 
would have on the whole quite a good vear. Thev were 
looking forward to a speedy termination of the coal strike, but 
in the meanwhile they had not been idle. Thev had con- 
verted several of their boilers for oil burning. and froin. their 
experience they thought it probable that the substitution of 
oil for coal might have a good effect in many directions, and 
they might have to extend it very widely in their factories. 

The report was adopted. 

‘The thirty-fifth annual ordinary general 

United River meeting was held on June 14th, Sir Fre- 
Plate Telephone derick Green, K.B.E. (the chairman), pre- 

Co., Ltd. siding. The chairman pointed out that the 
earnings in Argentina and London. includ- 

ing profit on exchange. amounted during 1920 to 41.006.373 as 
against £976,168 in 1919, an increase of £120,205, and that 
the expenses, including maintenance, management in Argen- 
tina and London. and income and corporation tax, with the 
usual provision for the depreciation of plant, amounted to 
£555,000, as compared with £764.076 in the previous vear. an 
increase of £91.520, resulting in a profit of £240,767, an in- 
crease of 4.675. Working expenses showed a considerable 
increase over those of the previous vear. This was due partly 
to the growth of the business, but still more to higher wages 
and costs. The increased telephone earnings were something 
hetween £90,000 and £100,000, The total increase in earnings 
from all sources was over £120,000.) The London expenditure. 
including £5.000 stamp duty on the increased capital, amounted 
to 419.684. and income tax and corporation tax to 493 912. 
togetber making a total of £113.597. The income tax debit 
was some £17,000 less than it would have been, in consequence 


of sundry successful claims against this tax in respect of 
previous years. The addition to the plant account was £374 57 
and to real estate £55,315. The former amount was much 
greater than for 1919, and was, in fact. the largest additiun to 
the plant account in the history of the company. Real estate 
(£55.315) was about the same as in the previous year, and 
consisted of new exchange sites, and some buildings which 
it had been found advantageous to purchase. Securities, con- 
sisting mostly of Government War Loans, amounted to 
£150,460, a sum considerably less than that shown in the 
previous balance sheets. Stocks of material stood at 2264.275, 
& large sum, but the higher prices partly accounted for this. 
It was necessary, too, to hold large stocks as the work was 
carried on so far from sources of supply. Bills receivable and 
cash amounted to £45,950, a smaller amount than last усаг, 
but this was the natural consequence of increased activities 
in plant extensions. On the debit side of the balance sheet, 
the general reserve fund included the appropriation made at 
the last meeting, and amounted to 4556, 168, and the reserve 
for renewal of plant to £1,206,091. The latter figure included 
the provision made for 1920 at the usual rate, less the cost 
of the plant replaced. А very considerable amount of new 
lant had been shipped this year, and before long should be 
rought into service, and this would enable the company to 
reduce its list of waiting subscribers, which now amounted 
to more than 11,000 in the city of Buenos Aires alone. It 
would not be possible, however, to satisfy all until the new 
automatic exchanges were working, and this could not now 
take place until early next year. During the year under 
review 5,431 new subscribers had been added to the system, 
making the total number of stations 88, 602, as against 19,171 
at the end of 1919. These additions had been rendered pos- 
sible by the opening of an entirely new exchange. The 
Argentina Government had issued permits for new lines for 
connecting several unportunt towns to the national system and 
the construction of some hundreds of miles of new routes had 
been carried out. Several small independent enterprises on 
these routes had been absorbed, and arrangements had been 
made to take over the La Bahiense system, which was the 
second largest in the Republic. The present rates were far 
too low, and it was hoped that authority to increase them 
would soon be granted by the Government. The directors 
had decided to issue 108,000 new ordinary shares to meet 
prospective capital expenditure upon arrears of work. These 
shares would be of £5 each, and the ordinary shareholders 
would be entitled to take one new share for every three 
ordinary shares held. The report and accounts were adopted, 

and the retiring directors and auditors re-elected. 
The annual meeting was held on June 


Madras Electric 15th, Mr. James Gray (chairman) presiding. 


Supply The chairman said the accounts showed 


Corporation, marked progress in every direction. The 
Ltd. increases in the number of new consumers 
connected, the total connections in kilo 
watts, and the electricity sold had all been well maintained. 
It was estimated that the balance of revenue, apart from all 
questions of exchange, had increased by £20,000, but it should 
be remembered that the whole of 1920 had had the benent 
of the increased tariff of 5 annas, whereas 1919 had had only 
five months. ‘The balance of revenue account amounted w 
£51,440, to which had to be added 24,550, the dividend on 
shares in the tramway company, and £1,401 from interest on 
Treasury bills. These made a total of 487.427. On the debit 
side of the latter account there appeared the usual items tor 
interest and redemption of debentures under the sinking fund. 
The sum of £20,000 had been debited for depreciation and 
renewals, which was 46.000 more than last year. Provision 
had been made for income tax paid and payable in India. 
amounting to £6,325, also £4,000 for corporation profits tax. 
The balance of net revenue for the year was 440.721. Adding 
47.114 brought forward from last year, there was available 
for distribution 447.835. These results were obtained under 
somewhat adverse circumstances, as, in addition to the stop 
page of the tramways between January 26th and February 
4th. 1920, there was a strike of the company's employes, which 
began on Мау 25th and lasted until June 22nd. In the balance 
sheet the total of the capital account remained as before. but 
the number of ordinary shares showed an increase of 1.29). 
and the preference shares a corresponding reduction. The loan 
from bankers in Madras appeared as 422.187 10s., com 
pared with £35,102 178. 5d. at the end of 1919. At 
the last general meeting it was explained that the 
rupee floating liabilities and assets had been valued st 
Әв. at December 3156, 1919, with the exception of the 
loan fron bankers, which it was considered prudent 
to convert at the actual rate of 28. 4d. then ruling. At De 
cember 31st, 1990, exchange was Ia. 534., at which rate the 
rupee liabilities and assets were converted, and this explal 
the reduction in the bank loan as it appeared in the balan 
sheet. Having regard, however. to a further reduction m 
exchange to about Is. 34d., the board considered it desirabie 
to pav off this loan entirely. and this was done in March 5t 
On the assets side of the balance sheet, the sum of #124 
5s. 2d. was shown as expended on works representing chief’ 
the building of a new aub-station at Royapuram, the equi, 
ment of the new sub-station at Mount Road, and extension’ 
maine. Through a variety of causes, shipment of the four 
250-kW rotary converters had been seriously delayed. hut two 
of them were in transit and the other two were ready tor 


ee 
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shipment. The delay had caused great inconvenience and con- 
siderable loss of revenue, as there was а large amount of busi- 
ness waiting to be done. The increase of 1 anna for lighting 
and fans on a combined circuit was granted for a period of 
three years only from August Ist, 1919. The directors had 
applied to the Government, however, to withdraw the limita- 
tion ав to period. and were very sanguine that their applica- 
ijon would be favourably entertained. 

The chairman, in reply to & complaint that the company's 
progress was behind that of other Indian concerns, pointed 
out that during the past six years the company's business had 
been developed entirely out of revenue, and if they had had 
command of new capital they would have made much greater 
progress. If it were possible to offer locally a portion of any 
new Capital they might wish to raise, that would be done. 


The accounts for the year ended March, 


Edmundsoms! 1921, show that after providing for income 
Electricity tax, mortgage and note interest, and de- 
Corporation, benture stock charges, the net profit is 


Ltd. 416.053. as against 48.099 in the previous 

year. Including the balance brought for- 

ward (£10,090) the total available is £26,143, out of which 

it is proposed to pay a dividend for one year on the cumulative 

preference shares, requiring £12,000 and to carry forward 

£14,143. (Last year's report stated that owing to the neces- 

sity for conserving the company's financial resources, the 

directors were unable to recommend the payment of the 
cumulative preference dividend.) 


CAPITAL EXPENDITURE AND GROSS PROFITS OF SUBSIDIARY 
AND OTHER COMPANIES. 


Gross profit 
(before pro- 
Capita] viding for Load 1 
expended capital charges connected 
Dec. 31st, and depreciation). in kW. 
Name, 1920. 1920. 1920. 
Alderley .. è £56,076 £4,294 1,467 W, 
Bromley .. * 166,918 18.485 5,409 
Folkestone 250,595 16,485 6,560 
menses 166,808 10,501 5,785 
Isle of Wight wa 288,064 15,575 6,937 
Ilfracombe A $s 35,970 2.193 1,116 
Lancashire Co. s 1,243,915 47.377 82,804 
Lymington з е 38,661 | 0,875 964 
Melton Mowbray T 48,008 5.002 1,288 
Newmarket а " 45,579 2,953 
North of Scotland x 187,888 18,440 5,011 
Ramsgate os = 54.346 5,856 1,951 
Bcarboro' Trams is 99,430 less 835 — 
та оршу ex E 14,051 7,531 2,162 
Urban Co. Group 1,639,987 117,004 46,839 
Whitchurch m x 6,422 81 198 
Wycombe Р - 124,208 16,998 8,619 
Cromer .. za б» 84.565 . 668 749 
Dorking .. sis 2а 46.623 1,871 1,519 
Frome  .. es n 68.104 4.116 2,438 
Hamilton a - 90,091 6,012 8,475 
Burbiton .. T © 74,807 6.797 2,735 
Total 190. £4,792,655 £299,774 194,259 Kk W. 
» 1919 44, 27.19 £208,622 122,283 kW. 


Annual meeting: June 30th. 


The annual general meeting was held in 


Oriental London on June 17th, the chairman, Sir 

Telephone and Н. Babington Smith. G.B.E., presiding. 

agr The greater part of the chairman's speech 
0., Ltd. 


was а review of the directors' report, which 
was abstracted in our issue of June 10th 
(p. 759). Regarding the future of the Indian systems, he said 
that under the licences held by the Bombay and Bengal com- 
panies, and also by the Oriental Telephone Co. in respect of 
its Indian branches, the Government of India had the option 
of purchasing the telephone undertakings on defined terms on 
March 3lst, 1923, provided notice was given not later than 
the end of March, 1992. If this power was not exercised bv 
the Government in 1923, the licence gave a similar option in 
1928, 1933, 1943, 1953, and the licence finally expired in 1963. 
The directors had represented to the Government that it was 
impossible to carry on a telephone system with efficiency if 
the remaining tenure was short, and uncertain. It was essen- 
tial that plans for development should be laid well in advance 
of requirements, and that capital expenditure should be in- 
curred which would not be immediately remunerative; but it 
was obvious that a company with an expiring tenure could 
not, without injustice to its shareholders. spend money on 
plant which would yield no return before the date of transfer, 
and would then be sold at a depreciated value. If the decision 
should be against purchase in 1923, they had asked that, in 
the general interest, the companies should be given a secure 
tenure for a considerable period. as well as authority to in- 
crease the rates to an extent necessary to enable them to cope 
with the high working costs now obtaining. Last year they had 
had reason to think that the Government was likely to exercise 
1{8 option to purchase; at the present time there was reason 
to think to the contrary. | 

The chairman, in reply to questions, said that. as he men- 
tioned last year. the liquidation of the Egvptian Co. was only 
held up because of an outstanding question with regard to 
Income tax between the liquidator and the Inland Revenue 
authorities. He trusted that before they next met the liquida- 
tion would have been completed. With regard to the question 
as to whether it was necessary to place such large sums to re- 
serve, his answer was that in a telephone business it was 
extremely prudent to strengthen the reserves with a liberal 


hand. Depreciation of plant was always large, but it might be 
larger than was anticipated owing to the progress of invention, 
while in the case of this company there were so many uncer- 
tainties as to the termination of licences, the outcome of pur- 
chase terms, &c. Respecting the capital reserve account and 
the depreciation and general reserve account, he said that these 
were in part represented by investments—namely, War Bonds 
—and in part by assets, shown on the other side of the balance 
sheet, consisting of plant, land and buildings, stores, and also 
holdings in subsidiary companies. | ° 
The resolution was unanimously carried. 

The gross profit during the year ended’ 
March 3lst, 1921, was £264,773, against 
£246,717 for the preceding year. The gene- 
ral expenses were £44,575, leaving a net 
profit of £220,197, plus £150,422 brought 
forward. After deducting debenture stock interest, £85,136, 
there isa balance of £985,483. There is to be placed to reserve 
£12,349; 6 per cent. is to be paid on the cumulative participat- 
ing preference stock, and 4 per cent. for the year on the 
ordinary stock, leaving £177,319 to be carried forward. No 
provision has been made for corporation profits tax (if any), as. 
it is proposed to deal with it in the year in which it is paid. 
The net profit of £220,197 for the year compares with £211,316 
for the preceding year. The aggregate receipts of the asso- 
ciated companies for 1920 showed an increase, but the expenses 
increased in а greater ratio, due in а large measure to the 
fact that in the majority of cases the associated companies were 
not authorised to increase fares and charges until the latter 
part of the year, although advances in wages were granted 
earlier in the year. The amount standing to the credit of 
reserve account at March, 1920, was £500,000, from which 
has been deducted £19,954, mainly in respect of loss on realisa- 
tion of war stock. There has been added £7,605 in respect of 
discount on £11,286 5 per cent. perpetual debenture stock, 
and £8,067 44 per cent. second debenture stock purchased 
during the year, and it is proposed to transfer £12,349 from 
revenue to reserve. The reserve will then stand at £500,000. 
The investments, which now stand at £3,861,816, show a de- 
crease, as the result of sales on balance, of £165,975 compared 
with the preceding year. The investments vielded a revenue 
of £208,386, representing an average of 5.39 per cent. for the 
past year on the amount at which they appeared in the balance 
sheet, as compared with 5.28 per cent. for the preceding year. 
Mr. J. S. Austen was appointed chairman of the company in 
July last when that position was vacated by Mr. E. Garcke. 
Mr. Garcke, who retained his seat on the board, has since been 
appointed deputy chairman of the company. Meeting: To-day, 
Friday, at the Holborn Restaurant. 


British Electric 
Traction 
Co., Ltd. 


Stock Exchange Notices.—The Committee has specially 
pode dealings in the following, under Temporary Regulation 
4 (3):— 

Johnson & Phillips.—£350,000 8 per cent. first mortgage de- 
benture stock. 


De undermentioned have been ordered to be officially 
quoted :— 

Newcastle-upon-Tyne Electric Supply Co.—£250,000 44 per 
cent. consolidated first mortgage debenture stock. s 


Prospectus.—Pernambuco Tramways ё Power Co., Ltd.— 
The list is announced to close to-day (or before) in an issue 
of £500,000 8 per cent. prior lien debentures to bearer, at 
96 per cent. The funds are required for the construction and 
equipment of lines necessary to obtain increase of fares, for 
the lighting programme and provision of extra rolling stock, 


the repayment of temporary loans, and provision of working 
capital for stores, &c. | 


Ransomes, Sims & Jefferies, Ltd.—The report for the year 
ended March, 1921. shows that after paying debenture interest 
and preference dividend, it is not considered practicable to re- 
commend a dividend on the ordinary shares, having regard to 
present adverse trade conditions, fall in selling values, and 
the necessity for conserving the resources. 


Victoria Falls & Transvaal Power Co.—Final dividend of 
4 per cent., less tax, on the preference shares in respect of 
1920. making 10 per cent.: 3 per cent., less tax, on account 


of 1921: and a dividend of 5 per cent., less tax, in respect of 
1920 on the ordinary shares. 


Chloride Electrical Storage Co., Ltd.—Dividend of 5 per 
cent., free of tax, on the ordinary shares, making 10 per cent. 
for the year. £25,000 to reserve; £5,000 to employés’ benefit 
fund; £23,340 carried forward. 


Lancashire Power Construction Co., Ltd.—Dividend of 7 
per cent. on the participating preference shares for the year; 


£4,192 carried forward. It is stated that there will ghortly 
be a further issue of capital. | 


Yorkshire (West Riding) Electric Tramways, Ltd.—In- 
terim dividend of 3 per cent., less tax. on 6 per cent. cumula 
tive preference for the balf-year ending June 30th. _. 


. Belgium.—The report of the Société d'Electricité du Nord 
de la Belgique for last year ehows & profit of 650,177 fr., as 
contrasted with only 24,869 fr. in the preceding 19 months. 
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йс Electric Light & Power Co.—The annual report 
shows a net profit balance of £5,712, after paying interest 
charges and 5 per cent. dividend on preference shares. At 
the meeting on Friday last, Mr. George Balfour, M. P., chair- 
man, presiding, it was agreed to pay a dividend ‘of 8 per cent. 
(less income tax) on the ordinary shares, aud an additional 
1 per cent. (less tax) on the preference for 1920; to place 43. 000 
to the reserves and renewals fund, making this fund £10,000, 
and to carry forward, subject to payment of directors’ and 
auditors’ fees, £1,367. ‘The past year has been the most 
prosperous in the history of the company. The share capital 
has been increased to £100,000, and it is proposed to make an 
issue of new shares in the near future for the purpose of 
repaying loans and providing for extensions of plant and cables 
to cope with increasing. demands. 


Globe Teregraph & Trust, Ltd. 
ended May, 1921, after deduction of expenses £257,112, bus 
41.379 brought forward, together with £10,000 transferred 
from reserve for contingencies account, total £299,181. Total 
distribution on the ordinary shares 10 per cent., free of tax. 
Balance carried forward £2,181. 


Birmingham District Power & Traction Co.—To renewals 
£8,000, dividend of 6 per cent. on the ordinary shares; car- 
ried forward £4,508. 


[Owing to pressure on our space, several '' City " 


items are 
held over to next week.—Epbs. Eec. Rev.) 


STOCKS AND SHARES. 


TUESDAY EVENING. 

Stock EXCHANGE markets make an indifferent showing in the 
matter of business. ‘Lhe miners’ retusal to resume work came 
аз а surprise of a distinctly unpleasant character. Moreover, 
it Was expected that even if the ballot showed an adverse 
majority to peace, the men would go back to work in rapidly- 
increasing numbers, but they show no disposition. to 
do so tar. Consequently the markets are slow and dull. There 
is a little investment business going on, and men stili talk 
hopefully of а Bank Rate reduction now that the Federal Bank 
of New York has lowered its minimum. But even this hope 
1з tempered by considerations arising out of the strike. 

The Home Railway market is one of the chief sullerers in 
the latest financial malaise. Coal is undoubtedly the main 
cause of the investor's positive refusal to look at the stocks in 
this department. Underground Electric Income Bonds man- 
aged to maintain a firm front at dog, but the 410 shares have 
dropped to 24 and the Is. shares to 78. Districts have lost 14 
at 154. Metropolitans fell to 26, and the only stock in the 
market to show any firmness is Central London Ordinary 
Assented Guaranteed, Which has risen 3 points to 454. The 
company's non-assented ordinary stock stands at 314, the de- 
ferred being 244 and the preferred 34. But the guaranteed 
assented preferred ordinary has risen to 50 and the guaranteed 
deferred ordinary to 454. London Electric £10 shares are 
better at 43. London and Suburban Traction preference eased 
off to 7s. ; the ordinary are still half-a-crown. 

Marconis have been as low as 43s. 3d., but a breath of buy- 
ing restored a quotation to 24. Canadians remain at Ss., and 
Marines at? Marconi 7 per cent. preference have gone 
back to 2 ae Cable stocks аге steady as a whole. Western 
ordinary at log are os. lower, otherwise there is no change in 
this particular group. The Anglo-American issues maintain 
their rise of last week. 

United River Plate ordinary are quoted 54, which is ex the 
night to the allotment of one new share at 45 for every three 
old. shares previously held. The rights are valued at about 
оз. premium, and the new shares are being dealt in on this 
basis. Siemens ordinary are also ex the right to the bonus, 
and the price was marked down to Ws. in consequence. The 
new 10 per cent. preference shares are now 21s. За. at which 
they look a good purchase. It is, indeed, only for this class of 
share that the investor is at present showing any partiality. 
Ordinary shares are out of favour, and, with the dividend out- 
look so much obscured bv the labour troubles, 1t is not sur- 
prising that the buyer prefers to stick to tixed-interest securi- 
ties, rather than to adventure into the more speculative 
ordinary. 

Amongst manufacturing shares. British Aluminiums at 
los. 9d. and General Electric prete renee at los. 6d. are both 
od. down. The General E lectric C omi pan y' s 0) per cent. “А” 
preference and 71 per cent. © B" preterence are now beth 
quoted at the same figure. The new debenture is 604 for the 
fully paid and 34 discount for the serip. Eiectrie Construc- 
tions at 165. dd. have lost 1:16. Telegraph Constructions re- 
mam at 304. Enuineering shares are ste ady, Babcock & Wil- 
cox holding its rise at 22. Iron, coal and steel shares are dull, 
rather than flat. Vic ke тя have gone back to 12s. 9d. sellers, 
and the 5 per cent. tax free preterence to the ваше figure. 
Private advices from the provinces to London business houses 
hold out no particular hope of inunedmte settlement of the 

coal strike. but. in the City, the view їн general that the pre- 
~nt position leaves the Mine гв’ КМхесийуе an a situation as 
dithcult as it is delicate, and one which calls for extremely 


diplomatic handling if the trades union officials are to retain 
their power over the workers. Should they, the leaders, fail 
to do this, the theory is that it will be a good thing for stocks 
and shares in all industrial companies, as atlording evidence 
that the tyranny of trade unionism may be Weakened, gud 
men left at liberty to work as they please. 

The feature in the foreign list is a fall of 2j points in Brazil 
Tractions, but Anglo- M E Tramways ure dull also. Ine 
second preference at 2, are ex the os. 6d. just paid on account 
of arrears. Mexican Light & Power first mortgage bonds have 
fallen 4 to TH, owing to the disappointment felt at the lack of 
settlement news from Mexico. There is some grumbling op 
the part of holders of Mexican Utility bonds at the statement 
that lncome Tas at the rate of s. in the £ is to be deducted 
from the payment of such arrears of interest as аге to be dn. 
tributed early next month. 

There is no change at all in the list of home electricity 
shares. Occasionally а few come to market, but are readiy 
taken. Gas stocks, however, are dull, in consequence of the 
coal strike, though this particular cause has not vet affecte! 
prices in the electricity market. A few Bournemouth & Pone 
scond preference have been changing hands on the basis of 
б 1/16. Metropolitan Electric new 74 per cent. extension de- 
benture stock, issued at 95, continue steady at 98, the parth- 
paid scrip being 34 premium. Victoria Falls preference are 
unchanged at 15s. 9d. and the ordinary at 7з. 6d., although 
the report is satisfactory, and the ordinary again receive 5 per 
cent. dividend. Rubber shares are flat upon undisguised fears 
that many companies must be running short of money; the 
weakness of the price of the raw material offers no encourage- 
ment to the usual supporters of the share market. 


SHARE LIST OF ELECTRICAL COMPANIES. 
Home ELECTRICITY COMPANIES. 
Dividend Price 


— — ne 
1919. 1920. 1921. Riseor fall. 


. 


Brompton Ordinary. as .. 12 12 6 — 410 01 
Charing Cross Ordinary 7 8 в; — 10 6 0 
do. do. do. 4 Pret... 4 | 8 — 110 6 
Chelsea.. ee T 4 0 — 941 
City of London 18 14 1 — "M 
do. do. 6 per cent. Pret... e 6 6 1 . = q 1 1 
Oounty of London .. 8 8 84 — 917 6 
do. do. 6 per cent. "Pret... 6 0 e — 118 
Kensington Ordinary = cw | 9 — 10 18 1 
London Electric  .. 9 N 1 — 110 0 
do. do. 6 per cent. Pref... 6 8 — 1018 1 
Metropolitan . ee 6 7 = 10 0 0 
do. 4h per cent. Pre. 44 4 ri — 1u 3 

St. James’ and Pall Mall ee ee 13 19 == 10 0 0 

South London S. 6 7 — 9 310 

Bouth Metropolitan Pref... V. ns 1 1 15/9 — 8 17 10 

Westminster Ordinary  .. ee 10 10 6i — 910 6 

TELEGRAPHS AND TRLEPHONES. 
Anglo- Am. Tel. Pref. ee eo 6 6 -— 1 3 ? 
do. Dein. 1 H 17 — 811 1 

Chile Telephone „ æ. 6 6 — £t! 

Cuba Sub. Ord. Vis sà 7 1 7 — КИ. 

Eastern Extension .. - .. 10 10 1 — 8 0 1 

Eastern Tel. Ord. .. ae ee 10 10 107 — 519 6 

Globe Tel. and T. Ord. .. `.. 10 10 16à — 60 4 
do. do. Pref. .. eS 6 6 91 — 69! 

Great Northern Tel. e» , M 94 95s — в 6 

Indo-European oe - . 10 10 B5 — 1 310 

Marconi we * 9 26 91 — = 

Oriental Telephone Ord, .. . 12 19 3 — e$ 18 0 

United R. Plato Tel. ji. exl „В B Ai — 613 4 

West India and Panama. .. Ni Nil 4 — Nu. 

Western Telegraph.. ..  .. 10 10 16$ — 1 8 0 4 

Home RAILS. 

Central London Ord. мены 4 4 488 48 B 15 10 

Metropolitan .. И s 1j ! — 617 6 

do. District .. Nil N 1Ё4 -l Nil 

Underground Electric отайагуч. .. Ni Nil 24 — Nil 

do. do, “A” , Ni Nil WIE —64. Nil 
do. do. Income .. 4 3 G04 — 194 
Forrion Trams, &0. 

Auglo-Arg. Trams, First Pref... 12 ? — 10 0 0 
do. do. 2nd Pref.  .. Na ' 91 — а vu! 
do. do. 5 W Deb. E b b —1 11 3 

Brazil Tractions M Nil Nil 82 —2 М 

British Columbia Elec. Rly. Pice. 6 6 66 = Bla 6 

do. do. Preferred 5 5 -— «8 15 0 

do. do. Deferred 3 8 61 — ein d 

do. do. Ded. 4 & 57 — 1 20 
Mexico ш 5per cent. Bonds. Ni Nil 62 — Nu 
6 per cent. Bonds.. Nil Nil 2 — Nil 
Mexican Light Common . 4 Nil Nil ll = Nl 
do. Pref. .. Ni Nil 18 — Nil 
do. let Bonds .. Ni Nil 10 —1 Nil 

MANUFACTURING COMPANIES, 

Babcock & Wilcox... ..  .. 5 16 2; — eut 

British Aluminium Ord, .. .. 10 10 15,9 d. ин 0 

British Insulated Ord. .. .. 15 10 1 = 913 6 

Callenders . 15 15 iS - 19 0 

6) Pref, .. .. 64 13 — 151! 

Crompton Oc. 10 10 16/3 — и 6 

Edison-Swan .. .. 10 10 11/3 - 55 
do. do. 5 per cent. Deb. z4 6 5 = 110 

Electric Construction .. 10 10 18/8 — А uti 

English Electric ss .. 8 8 19/. — 15 6 3 

Do. Prein. 6 6 146 — ese 

Gen. Elec. Pret... vs T 66 64 16/6 —6d. 1111 
do. Ord. cd. 10 10 А ~ 9a) 

Henley Me cmm. ime мв 165 1 = 1019 1 

do, 44 Pref, ee ee oe 44 4$ af = 6 ц 6 

India Rubber КИЙ У .. 10 10 ' — - 

Met. Vickers Pref. ce ee ee 8 8 i = R 16 10 

Biemens Ord, e 5 . 10 10 1 — «o 0 0 

Telegraph Con, ..  ... . 90 90 ma — ane 


* Dividends paid free of Income Tax. 
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THE RELATIONSHIP BETWEEN EFFICIENCY AND WORKING COSTS 
OF SMALL MOTORS AND GENERATORS. 


By E. G. KENNARD, A.M.LE.E. 


(Conec'uded. from page 778). 

The improvement due to increase of rated speed is illus- 
trated by the curve in fig. 4 for 5-kW d.c. shunt-wound 
machines, where the efficiency is seen to increase from 
83 per cent. at 250 r.p.m. to 92 per cent. at 2,000 r.p.m., 
representing a reduction in power at full load of 0:45 kW. 
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Fia. 4.— EFFICIENCY AND SPEED. 


In order to establish a reliable basis on which to estimate 
the total working costs, it becomes necessary to divide 
machines into three different classes: — 

(a) Those for intermittent working, such as lifts, &c. 

(^) Those running all day on a variable load, driving 
machine tools, &c. 

(с) Those running continuously on a steady load, charging 
accumulators, driving fans, pumping plant, &c. 

In class (a) where the total number of running hours per 
year is not large, high efficiency is not important, especially 
if the price of the motor is increased thereby. 

In class (b) small no-load losses, and high efficiency at 
4 load, are essential to obtain low working costs. 

Those in class (^) require the maximum efficiency at the 
normal working load. 

Ав an estimate of the total number of hours per annum 
worked by motors in (5) and (c) classes, a fair value will be 
obtained taking 48 hours per week and 50 weeks per year, 
giving a total of 2,400 hours per annum. 

The following simple formula is then obtained :— 


Running costs per year in £ = kW input x 2,400 hours 
X pence per unit/240. 
Running coats per year in £ = kW input x pence per unit 
x 10. 


When estimating the running costa for machines working 
with a variable load, it is convenient to assume that the 
average load for the year is one-half the full rated load ; the 
kW input will, therefore, be approximately— 


No load kW input + full load kW input/2. 


Having established what is claimed to be а reasonable 
basis on which to estimate the running costs of electrical 
machinery, in order to estimate the standing costs or capital 
charges some figures based on representative prices are 
necessary before total working costs can be prepared. 

Taking the average of present-day prices of British 
manufacturers, the prices of new machines may be taken a3 
approximately 200 per cent. greater than the pre-war 
values. 

In accordance with the foregoing. the curves shown in 
fig. 5 have been prepared, showing prices for d.c. machines 
of standard make at various speeds and outputs. A machine 
specially built to obtain higher values of efficiency will 
cost more than the price shown in fig. 5, and these have 
been estimated to cost some 20 per cent. more. The most 
striking feature concerning the values shown in fig. 5 is 
the economy in first cost it is possible to effect by the use 
of high speeds. For example, the prices of a standard 


3 75-kW machine (or 5-h.p. motor rating) are £116, £74, 
and £48, at speeds of 500, 1,000 and 2,000 r.p.m. respec- 
tively, and the ratio of prices for other outputs are approxi- 
mately in the same proportion. 

With regard to the question of standing charges, these 
cannot be estimated so accurately as the running costs. Prices 
of machines are unstable, likewise rates of interest on 
capital, also the question of the annual sum to be charged for 
depreciation is a debatable one. This amount should cover 
the cost of running repairs, and also provide for replace- 
ment when the machine is obsolete. The present bank rate 
of interest is 64 per cent. per annum, the cost of repairs - 
should not exceed 3j per cent. per annum, and allowing for 
the scrap value of a machine, 5 per cent. per annum should 
cover the cost of depreciation. These costa added together 
make a total annual charge of 15 per cent. of the capital 
outlay, enabling the annual capital charge for any particular 
rating to be determined from the prices shown in fig. 5. 
In the case of high-efficiency machines, as shown previously, 
when rated in agreement with the Engineering Standards 
Association's rule, full load occurs at from 25 per cent. to 50 
per cent. above the point of maximum efficiency according 
to the rated speed. It will beseen from the curves in fig. 1 
that the drop in efficiency from 3 to fall load only amounts 
t^ some 2 per cent., so that if udvantage is taken of the 
increased rating, the high-efficiency macbines will cost no 
more than standard ones at the lower temperature rating. 
As an alternative, high-efficiency machines may be employed 
with the full-load rating at their maximum efficiency, the 
capital costs then being increased by some 20 per cent., this 
course being justified in some cases where long running 
periods are necessary. It is evident that in cases where 
increased efficiency incurs a corresponding increase in 
capital charges, it will be important to take into consider- 
ation the number of hours the machine will be in use; if 
the choice lies between, first, a motor of high efficiency 
and high first cost; and, secondly, a motor of low efficiency 
and low first cost, then the number of working hours per 
annum at which both machines will have the same working 
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costs (i. e., current costs and capital charges), may be 
determined by the following formula :— 

Number of hours = difference of capital charges in pence 
per year / difference of current costs in pence per hour. 

For example, suppose it is required to select a 5-h.p. 
motor (1,000 r.p.m.) to run for approximately 500 hours 
per annum from mains where the cost of current is 3d. per 
unit. One motor has a guaranteed efficiency of 78 per 
cent., and is priced at £75, and the other 85 per cent., and 
priced : £80. 


Cost of CURRENT in Pounos PER Annum. 
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At 15 per cent. per annum the capital charges for each 
motor are 2,700 and 2,880 pence respectively. At 3d. 
per unit the coste for current for each motor are 14:3 
and 13:15d. per hour. 

Then the number of hours per annum for equal cost 

= (2,880 — 2,700)/(14:8 — 13°15) = 187 hours, 
and as it is required to use the motor for 500 hours, it will 
be more economical to install the efficient motor ata higher 
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first cost. This formula may be applied to any machine 
under the class (a) heading, where the number of hours is 
approximately known. For motors working under a variable 
load, machines having their maximum efficiency at 3 load 
should be used wherever possible, as not only are capital 
costs reduced, but at light loads the efficiency curve is 
considerably higher. Estimating the average load on a 
machine working at а variable output to be one-half of 
ita full rated load, then tbe fall in efficiency due to variable 
load conditions is 2] per cent. in the first case, to 5] in 
the second case (values obtained from curves in fig. 1). 

Curves have been prepared in fig. 6 showing the total 
cost of current per year for high and low-efficiency 
machines working at a mean load of one-half the rated 
full load, the number of hours being taken at 2,400. 

As the curves show the costs at 1d. per kW-hour, at 
other rates for power the cost is obtained as a direct 
multiple of these values. From fig. 6 it will be found that 
the saving per annum varies from £0°5 for a ]-h.p. motor 
to £10 for a 12-h.p. motor where a h.e. machine is used in 
place of a l. e. one. As the present price of power averages 


. 9d. per unit, for the average power user these figures may 


be increased threefold. 

Returning now to motors in class (c), where machines 
are run at a constant load, in most cases it will be pre- 
ferable to employ a machine loaded at ite maximum 
efficiency ; this will avoid the practice of always running at 
high temperature, and also leave a margin for overloads. 
Where machines designed for bigh efficiency are employed, 
it will occasion an extra capital charge as compared with 
standard-type machines. and these coste are estimated to be 
some 20 per cent. greater. It is, therefore, necessary to 
take capital charges into account in estimating possible 
economies for class (7) machines. 

On the 15 per cent. per annum basisthese charges vary (fora 
standard motor at 1,000 r.p.m.) from £1°75 for а }-b.p. 
motor, to £21 for a 12-h. p. motor. 

Where the motors are in uee for the normal period of 
9.400 hours per year, these charges expressed in pence per 
unit consumed by the motor would be 55d. for the } h. p., 
and :175d. for the 12 h.p., indicating that the capital 


charges are not a large percentage of the total working соң 
at prevailing prices for electricity supply. In fig. 7 two 
curves are drawn representing the total working costs for 
high- and low-efficiency (Grade II) machines working at 
full load for a working periodof 2,400 hours per year,andona 
basis of current at 3d. per kW-hour. Although the be. 
machines are debited with 20 per cent. increase on capital 
charges a considerable yearly saving is obtainab'e by 
their use. 

For a small rated output of 0'2 kW (or I b. p.), a saving 
of £1:8 per annum could be effected, and for а 10- kW (or 
18 h. p.), a saving of £48 per annum. There are, of course, 
many motors in use with higher efficiency values than the 
Grade [I machines, but even taking machines classed under 
Grade I approximately one-half of the above values would 
be obtained. * 

Having shown the economica! possibilities of single 
machines of higher efficiency, it is evident that, the question 
of efficiency is of still greater importance in connection 
with the motor-generator, where a double source of los 
exists. 

Various forms of motor-generators are now very largely 
used for a variety of purposes including accumulator 
charging, kinema projection arc lamps, electro-plating, 
electric welding, conversion of a.c. to d.c., &c. 

In addition to motor-generators for accomplishing these 
purposes, there are (a) rotary converters ; (b) auto-motor- 
generators or series connected machines; and (с) double. 
wound armatures for d.c. (sometimes called dynamotom). 
It is surprising to find the somewhat limited extent to 
which these more efficient types of machines are employed 
for conversion purposes. 

The main objection to the use of (a) and (r) type 
machines is on the ground of restricted voltage control. 
although for many uses this is not highly importact. 
Series connected motor-generators are to be recommended 
for stepping-down direct-current voltages where the ratio of 
conversion does not exceed 4 to 1, and where a certain 
amount of voltage regulation is required. This method 
has been employed to a small extent for kinema projection 
arcs, stepping down from 220 V to 70 V, and this arrange- 
ment might also be applicable to battery charging. It is 
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Fig. 7.—Tloran WORKING Costs PER ҮРАВ (2,400 mnis.) FOR 
Macaines RUNNING AT FuLL Катер OUTPUT, AND US 
CURRENT AT 3D. PER UNIT. 


especially suitable for а reduction of the voltage in the ratio 
of 2 to 1. as would be required for charging a 44-cell auto 
mobile battery from a 200-V main. Suppose thet the 
charging rate be 2 kW, the cost of charging will be 
approximately the same whether charging direct from the 
main with a series resistence, or using an Ordina 
Grade II motor-generator. The following formula is useful 
for determining the proportion of generator output to 
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secondary output where series-connected machines are 
used — 
р = /I + 1/8 в). 
Where D == dynamo output in watts. 
T = total watts output required from secondary 
circuit. 
в = ratio, motor volts —- dynamo volta. 
EB = overall efficiency of set. 
Applying this formula to the case suggested above— 
= 2,000/(1 + 1[:74) = 850 watts, 

в being based on the combined efficiency of two h.e. 
machines at 2,000 r.p.m. (approx. 86 per cent. each). 

Total watts from 200-V main = 2,300. 

Overall efficiency is approximately 86 per cent., whereas 
charging from the main through a resistance would only 
yield 50 per cent. overall efficiency. | 

Allowing the capital charges at £7°2 and £1, the following 
annual costs at 3d. per unit (2,400 hours) are obtained :— 

Series connected motor-generator, £77°2 
Direct from mains through resistance, £121, 
resulting in a net saving of £44 per annum. 

The advantages of moderately high speeds have already 
been referred to, allowing both а gain in efficiency and а 
reduction in capital costs. For many commercial uses, 
speeds above 1,000 r.p.m. cannot be profitably employed for 
motor driviog, owing to the difficulty of arranging suitable 
couplings without employing reduction gear. 

Where motor-generatois are concerned, however, full 
advantage can be taken of high speeds, although at present 
even for small machines below 1 kW ontput, 1,000 r.p.m. 
appears to be the standard speed. In fig. 8 curves have 
been prepared showing the working costs per annum for 
various types of motor-generators on the basis of current at 
9d. per unit. 

Some remarkable reductions are noticeable between the 
working costs for Grade 11 machines at 1,000 r.p.m., and 
h.e. machines at 2,000 r.p.m. (Curves A und B). 

For example, for the smallest type of machine of 100-watta 
output, as commonly employed for charging automobile 
ignition accumulators, the cost per annum fails from £12°6 
to £8. Then taking a somewhat larger machine of 1 kW 
output as might be used for plating purposes, the annual 
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Fic. 8.—ANNvaL WORKING Costs ron MOTOR GENERATORS 
(2,400 HRS.) ох л Basis or CURRENT FOR MOTOR SIDE АТ 
9D. РЕА UNIT. 


costa fall from £68 to £16. Lastly, noting the values for 
a machine of 10 kW output, the annual working cost falls 
from £500 to £385. 

If in the latter case where, for example, the motor- 
generator is required for welding purposes, the voltage ratio 
is approximately 3/1, then a further reduction to E300 could 
be obtained by using & series connected machine. 

In fig. 9 some curves are drawn showing the actual cost 


of current at the generator terminals after the capital 
costs have been met, and the losses in the machines paid 
for ; these are based on power current to the motor terminals 
being obtained at the uniform rate of 3d. per unit. 

It would no doubt be surprising to many users of motor- 
generatora to know that the actual cost of their regenerated 
current was two or three t mes the initial cost of the power, 
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and for the small 100-watt charging machine, over four 
times the initial cost. 

These curves also illustrate the advantage of using 
machines of higher efficiency, the difference between the 
two curves being very marked. 

It has been found necessary to limit the scope of this 
investigation to direct-current machines, but some data 


» relating to standard a.c. machines are given in Table II, 
> and may be cited as indicating the direction in which a 


choice of machines for economical working may be looked 
for. The particulars given in this table relate to machines 


| of 5 h. p., 50 ~ and 1,400 r. p. m. 


TABLE II. 

Type of motor. Full load efficiency. Approx. prices. 
Induction, three-phase, sq. cage 86 7, £70 
Induction, three-phase, wound rotor 81 7, £80 
Induction one-phase, 8q. cage 81% £88 
Induction, one-phase, wound rotor 19 7, £100 
Repulsion, one-pbase T 15 7, 4130 


It is seen from this table that three-phase are preferable 
to single-phase motors, and that squirrel-cage rotors are 
more efficient than wound rotors. Wound rotors should 
only be employed where starting-current and torque condi- 
tions necessitate their use, and the repulsion-type motor 
where starting against considerable load is required. 

For motor-generator work the squirrel-cage induction 
motor should meet most requirements. 

In concluding this article it is pointed out that in many 
cases bard and fast rules cannot be adhered to in effecting 
a reduction of working costs, and a careful study of the 
following points is necessary before a decision can be 
arrived at :— 

(a) Extent and nature of load. 

(b) Number of working hours per annum. 

(c) Purchase price of machine. 

(d) Maker's guaranteed efficiency curve. 

(e) Cost of current in district where machine is to be 
installed. 

However, certain facts have been established which 
should prove of use when laying out plant to the best 
economical advantage, and these are summarised below:— 

1. An increase in rating of machines at present in stock 
up to the 90° F. limit (in accordance with the Engineering 
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Standards Association’s decision such temperatures can be 
safely employed) would generally result in improved '*all- 
day efficiency. 

2. An increase in the first cost of a machine in many 
cases will be justified to obtain higher efficiency. 

3. High speeds up to reasonable working limits should 
be employed where driving conditions do not prohibit their 
use. 

4. The use of series-connected motor-generators offers con- 
siderable reductions in working costa where the ratios 
between primary and secondary voltages are favourable. 

5. Low-efficiency machines are best suited for operations 
in districte where the price of power 1s low, or where the 
number of working hours per year is small. 


REVIEWS. 


Dzone. By E. K. Riba, MI. B. E., M.A., Ph.D. Pp. vini 
195; 24 figs. London: Constable & Co., Ltd. 1920. Price 
125. net. 

This book forms the second published section of the late Mr. 
B. Klount’s “ ‘treatise of Electro-Chemistry, whieh is an- 
tended to comprise a comprehensive series of separate. mono- 
graphs based on the chapters of Mr. Blount’s well-known 
text-book. ‘Lhe scheine is an ambitious one, but it was worth 
the attempt, and it deserves success. 

The present book 18 by one of our younger electrochemists, 
a gutted and promising Investigator, from whom much 18 
expected. It is gratifying that the attractions of a professor- 
ship at the University of Illinois were not proof against. the 
call of his native land, and Dr. Rideal is now teaching electro- 
chemistry at Cambridge, where we hope he will found a 
vigorous school ot that branch of physical chemistry. Dr. 
Rideal has exceptional gifts as an expounder, not the least 
of which are his tucidity of style and his grasp of fundamentals, 
and his talent for teaching finds a ready outlet in the volume 
before us. The book, however, is not, in our view, well 
balanced. While no doubt ozone is in itself a substance of 
considerable interest, whether from the chemical point of 
View as un allotrope of oxygen, or from the electrical point of 
view ав an accompaniment of many types of discharge, never- 
theless its chief ciaim to general attention lies in its remark- 
able properties as an oxidising agent—in other words, in its 
industrial applications—and yet to these the author devotes 
only about one-fifth, Just one chapter, of his book. We are 
{аг from underrating the importance of what appears to be 
purely academic discussion, but we do feel that if some of 
the space devoted to the cunsideration of theoretical methods 
of producing ozone, such as thermal or electrolytic methods, 
had been devoted to a fuller and more critical account of its 
use or possibilities, say, in the oil, fat, and wax industries, 
or in organie chemistry generally, the book, excellent as it 
is, would have been far more helpful and stimulating. 

The electrical engineer, as such, will find Chapter VIL the 
шох interesting in the book, as it deals with the formation 
ot ozone by the action of the silent discharge in air—at present 
the only method of manutacture that has attained. technical 
Importance, although the quartz mercury-vapour lamp ozoniser 
has possibilities worthy of scrutiny. The theoretical discus- 
sion in this chapter is well handled, and the conditions favour- 
able to maximum production. are brought out with precision 
und clearness. Ihe accounts of the various ozonisers in use, 
however, are descriptive on the whole rather than critical. 
Possibly there do not exist sufficient quantitative data on 
which to base а critical discussion. There is much scope for 
further experimental study of the industrial preparation of 
сопе. 

In the field of application the most extensive use of ozone 
at present is for the sterilisation of water. We are told that 
over fifty sets of plant аге in operation. for this purpose; 
but while ozone may perhaps continue to be used in certain 
cases for completing the sterilem process, it is likely that 
electrolytic hypochlorite or chlorine far cheaper products— 
are destined to replace ozone an course of Ume. 

Of great interest is the discussion of the rationale. of air- 
purification. by means of ozone, a process which must be 
assumed to be benefieial in view of ats extending use on the 
London tube raiiwass and elsewhere, but which nevertheless 
Is at present difhcult to explain in a satisfactory manner. We 
ean hardly accept the view sometimes put forward that the 
ellect is purely psvehologie:d. but vet no evidence exists that 
the sinall quantities of ozone used ean be permicidal except 
in the air which actually passes through the ozoniser. 

It as clear that the remarkable properties and the future 
possibilities of ozone ive it un gnterest quate out of propot- 
portion. to its actual importance. 

pr. Rideal’s book will, therefore, make a strong appeal to 
these whose imagination is stimulated by the promise of 
what max be, rather than by the more prosaic performance 
of what actually аз. 


An Introduction to Technical Electricity. By S. G. Srinuso, 
B. Sc., A.R.C.Sc. Pp. 151; nas. 158. London: MacMu- 
lan & Co., Ltd. Price ds. bu. net. 


The publishers’ note at the be nning of this work ports 
out that the Education Act of 1915 wii call for a large exten- 
sion of elementary school work, ana their date aud Work 
Series is Meant to supply this demand. Lhe volume on tech- 
nical electricity by Mr. Staring has been specialy written 
With a view to treating the subject in u manner suitable ter 
young students. It 25 clearty writien, and the subject matter 
Is likely to make a very direct appeal to all readers. Since 
the book is primarily for class Work many simple illustrative 
experiments are described, and there are several test ques 
tions at the end of each chapter. Ihe book could be read 
without much dithculty by a private student. aithough a tar 
kuowledge of chemistry and some elementary algebra are pre 
supposed. It would add to the value of the book 1f a prie 
list of the instruments and materials for the experiments were 
given, as many keen students are prevented by local circum 
stances or by temperament from attending organised courses, 
‘The scope of the book includes Electric Circuits. Ohm's lay, 
Primary and Secondary Cells, Induced Currents, and thee 
subjects are illustrated in a very practical way. ‘Tbe oul 
criticism Which the reviewer has to oller is that the machines 
shown in the figures are completely out of date and can now 
be found only in museums. ‘ihe Elihu Thomson supply meter 
shown in fig. 149 has no potential resistance other than that 
of the armature, and although this may be rather bevond 
the scope of the readers, it is an error, and should be cur. 
rected. It would be better to describe a mercury motor meter 
as this type is far commoner in Britain than the coumiutatar 
type. On the whole the book is very good, and can con 
fidently be recommended. 


Klementary Telegraphy. By II. W. Pespry. Second ehtien. 
Pp. 26; 159 figs. London: Sir Isaac Pitman & Som. 
Ltd. Price 78. 6d. net. 


This book, written especially to meet the requirements of the 
first prade of the subject in the syllabus of the City anu 
Guilds Institute, can be recommended confidentiv as a hre: 
text book in the art and science of telegraphy. In the ten 
years Which have elapsed since the first appearance ot the 
book there have been various advances in practice, and thes 
the author takes into account—so far as they fall within the 
province of the book—by describing later apparatus and m- 
cluding new and revised diagrams. As the book is intended 
primarily for students a feature which will be generals ap 
preciated is the appending of exercises to each chapter ane 
the inclusion. of the City and Guilds examination questions 
for the years 1905-1920 Inclusive. It cannot be ешр 
too strongly that the solution of definite problems is the best 
means of testing and establishing knowledge. А wei tme 
addition from the reader's point of view would be the inciust t 
of answers to all the numerical problems. 

Commencing with an introductory treatment of the fundi 
mental principles of electricity and magnetism, particula 
as bearing upon telegraphy, the author proceeds to deal witi 
primary batteries and secondary cells as used m tete!“ 
Telegraph instruments are then described, attention. bon- 
confined to the simpler equipinent, all of which ts well ikus 
trated by photographs, by diagrams where necessary, and t 
connection diagranis in every case., Telegraph lines. overhear” 
and underground, are next considered, all the mam construc 
tional components being described and illustrated and gol 
practical treatment being given to the main principes ” 
erection and operation. Testing instruments and the Ang“ 
line tests are also considered in this chapter. | 

The simpler systems of manual telegraphy, duplex worn. 
central and universal battery systems, and various deve! 
ments in this field are discussed in Chapter V. whilst the tu 
chapter contains useful miscellaneous. information on eau 
currents, and the protection of line and apparatus. 

The general verdict on this book will be that it is a volue” 
with a definite purpase which is very well fulfilled. 


Telegraphy. By T. E. HERBERT. 
1.01) pages, 648. figures. 
Sons, Ltd. Price los. net. 


Fourth edition, reus? 
Landon: Sor Isaac Ришар à 


In reviewing this monumental work, long since fanart 
every telegraph engineer, it is unnecessary to do mere ГЕ" 
notice. the additions to the text in the new editm. . 
general, the work remains the finest and most eompreneti 
treatinent available for the telegraph engineer, феашы d 7 
does with the fundamental principles of inaghetiem and е. 
tricity: primary and secondary cells; circuit laws and ch: 
lations; current, voltage and resistance measurements; a. U^ 
apparatus and circuits eniploved in various telegraph $977 
and the construction and testing of overhead and underzreu: ? 
lines. 

Several paves describing the Kleinschmidt kevb: and te 
forator have been added. to Chapter X on the Whee 
antomnatic system. Chapter XVII on secondary en 7 
been overhauled, some additional information bene ИО" 
porated. The chemistry and physical phenomena of the act" 
are considered, plate and cell constructions are des ribed a! 
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considerable length, and very sound recommendations are 
made concerning the treatment of cells. 

Appendix C. dealings with the Gulstad relay, has been re- 
written with the incorporation of much information of special 
interest now that the G-relay is adopted on so many long and 
ditticult circuits. The G-relay has been, of course, the Р.О. 
standard relay with the addition of auxiliary. windings em- 
ploying the Gulstad principle. The. vibrating relay increases 
the working margin on long high-speed Wheatstone circuits 
and increases the rate of transmission on some of the long 
underground and submarine cables by 50 per cent. The use 
ө! Gerelays on the  Londen-Neweastle quadruple duplex 
Baudot hne (358 miles, KR- 103,700) has dispensed with the 
repeater formerly required at Warrington. 

Though amplifying valves are not vet employed on telegraph 
circuits in this country, there can be no doubt that their re- 
markable properties will soon be utilised. The author has, 
therefore, Wisely gone ahead ol present practice in this 
country and provided in the addendum а very useful treat- 
ment of the thermionic relay—its principle, construction and 
application. 

No great success has vet been obtained in evolving formule 
which will enable the working speed of a cable circuit to be 
calculated directly. There аге many factors which cannot 
well be taken into account mathematically, hence the actual 
speed is lower than that indicated by formule, and the only 
safe practice is to base estimates upon the rate of working m 
cIreuits of similar construction but different length. In aerial 
lines the determining factor is the value of the received. cur- 
rent, and the author gives an excellent réstaneé of J. L. 
Tavlor’s researches in this field. Atmospheric conditions in 
this country make the loss of current due to low insulation 
the limiting factor determining the pernussible length of over- 
head teleyraph wires. 

The addendum concludes with a description of the vibroplex 
and an unbiased estimate as to its value in preventing tele- 
graphist’s eramp. The device, which is used considerably in 
America, consists of a lever which is moved to the left to send 
a dash, and which is held over to the right for varying periods, 
whilst the requisite number of dots ts sent automatically by 
the vibration of a weighted spring. [t is a question whether 
telegraphist’s cramp is not due generally to faulty technique 
on the part of the operator, and whether the risk of cramp 
cannot be virtually eliminated by the use of double current 
keys Instead of single current keys on busy circuits. 

In conclusion, it may be asserted that this volume remains 
the classic work on telegraphy both for engineers in practice 
and for students, who will be interested to know that the book 
is recommended by the C. & G. examiners, 


RECENT DEVELOPMENTS IN TURBINE 
s PRACTICE. 


DISCUSSION AT NEWCASTLE-ON- TX NE. 


Мк. К. BaUMaNN'S paper on the above subject. which was 
abstracted in our issues of April 15th. and 22nd, was discussed 
by members of the North-Eastern Centre of the Institution of 
Electrical Engineers on Mav 9th. 

Mr. F. W. GARDNER, in opening the discussion, characterised 
the paper as essentially controversial, suying that many of the 
conclusions arrived at must on that aecount be open to ques- 
tion. The point of primary interest was its bearing on the 
old coutroversy which still raged round the relative merits of 
the two great types of turbine, i.e., impulse and reaction. The 
next point was the author's dislike for the tandem turbine. 
At the outset he belittled the performance of tandems with 
a two-flow exhaust by ruthlessly dividing the output by two, al- 
though the fundamental virtue of a tandem machine was its 
adaptability for the two-flow arrangement. The speaker re- 
ferred to the tandem as a means of increasing the output at a 
given speed beyond the maximum attainable efficiently. with a 
single -evlinder. The alternative was the multi-exhaust 
described in the paper. That, he suggested, added appreciably 
to the length, weight, and complexity of the turbine and. 
therefore, to its cost. The paper contained no evidence. to 
show that a inulti-exhaust could be as effective as а two-flow 
tandem machine in keeping down leaving losses. — The blade 
height that could he used with a given mean diameter and 
Stress Was greater in the tandem, as the complication. of an 
abrupt change of section half-way up the blade was not re- 
quired. Further, the multi-exhaust necessitated the intro- 
duction of a labyrinth of idle blades and guide passages, the 
losses in whieh must ba considerable The multi-exhaust 
undoubtedly marked an advance upon a single exhaust. 
hut some more concrete evidence of its actual performance was 
required before thev could share the author's отр about 
„„ e paper showed that a given area through the 
iri ai aes by wee e отару Bein pdt on e ul 

as, by m: | ratio of blade height over dia- 
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meter as large as possible; and in that respect the reaction tur— 
bine had au advantage over the impulse type, because the 
limiting value of that ratio depended, finally, on the possibility 
of providing against blade vibration rather than on the 
theoretical value of the stress in the material. Vibration жав 
most eliectively prevented by binding the blades together at 
frequent intervals along their length, and that could be done 
Without appreciable loss of efficiency in reaction blades, as 
the velocity of the steum at the inlet edge was comparatively 
low with that type. Also the spread of the blades at the tips 
could be made greater with reaction blading without serious 
loss of efficiency. ‘There was another reason why a tandem 
arrangement was advantageous. ‘The practice of reheating the 
steam at the stage where the initial superheat disappeared. was 
developing, and might very soon be widely adopted for large 
plant. In that case, the whole of the steam had to be with- 
drawn from the turbine and then returned for the remainder 
of the expansion, and the turbine, therefore, automatically 
became à two-cvlinder machine. ‘The same applied in a lesser 
degree Where steam was bled from the turbine at two or more 
points for heating the boiler-feed water, as it seemed impro- 
bable that all the necessary belts for steam extraction and also 
a omulti-exhaust could be crowded into the span of a single 
shaft, at all events if the exhaust were of the more com- 
pleated type foreshadowed in the description. The section of 
the paper dealing with the correction factors which. had to be 
apphed to reduce the actual steam conditions of a test to the 
design standards had been very carefully and thoroughly 
worked out. A comparison of the new curve given for the 
vacuum correction with that given in the author's earlier paper 
showed clearly how the leaving losses had increased in import- 
ance with the increase in the size of turbo-alternators. 
Such curves had been in use by designers for a long time. 
but had not, he thought, previously been published, and the 
author's new curve should be of much service for general 
purposes, though in supplying correction charts for large plant 
the manufacturer would prefer to treat each case individually, 
since the curve was applicable only to plant rated strictly in 
accordance with the author's definition of economic rating. 
and it was hardly possible to include all the widely differing 
eases occurring in practice accurately in a single curve. 

Mr. T. Warte was not very much concerned about the ques- 
tion of impulse or reaction turbines referred to by the last 
speaker, but was more interested in the matter of breakdown. 
The matter of maximum size of the turbine depended largely, 
to his mind, upon the kind of system to be used. Despite all 
the technical skill used, breakdowns did occur and, so far as 
electrical undertakings were concerned, the first point was 
reliability, and that being so the maximum size of any turbine 
should be just such as, in the case of broakdown, would permit 
of the load being carried within the capacity of the remaining 
plant. He agreed with the author that the factor of safety 
should be increased with the ыле of the turbine, and favoured 
the figure of 15 per cent.. for their experience was that 10 per 
cent. did not provide a sufficient margin. With regard to the 
author's remarks on the by-passing of steam, he pointed out 
that the turbine was not designed to run on overload long. 
and those who permitted this were not looking after their 
business well. | ee 

Mr. Dowson drew attention to the fact that it had alwavs 
been the pohev to aim at reliability first, and after that 
economy. When the author read his former, paper in 1912 
they were thought to be falling away because they were below 
the speed figures given. In 1915 their maximum surface speed 
was 500 ft., while that of the impulse turbine was much 
higher. Tbev had always used ordinary carbon steel, and one 
of the features of the Parsons turbine in this country was its 
simplicity. Regarding the author's remarks on the factor of 
safetv in the large turbine, he did not think anyone could sav 
anything against the reaction design in the way of lowering 
that factor. That question also brought out that of tandem 
turbines, Which were introduced first as reaction machines, and 
he thought that the value of that design was auite under- 
stood. With regard to the multi-exhaust, which he admitted 
was very mgenious, he did not quite agree with the justifi- 
cation put forward by the author, because in a given power 
station thev did not necessarilv want to install as large a tur- 
bine as they could. He thought the better way was to use a 


higher vacuum, which under present circumstances, should not 
present any great difficulties. 


Electricaliv-Treated Seed —Mr. А. H. Forder, contractor 
for the electricity supply for Laura, South Australia, has 
during the past two years treated seed wheat and oats with 
electricity for experimental purposes. Mr. H. L. Tomlinson, 
of Taplan, near Loxton, sowed the electrified seed alongside 
wheat of the same variety treated in the ordinary wav 
(pickled). Each was given the same chance. In growth right 
through the electrified seed was supetior. and at the finish 
went 31 bushels to the acre against 27. Mr. Tomlinson con- 
siders it would Бе a good plan to electrify all the seed reaped 
trom the experimental plot. and sow again this vear on clean 
land for the purpose of carrving the experiments further. 
The grain resulting from the electricallv-treated seed seems to 


he much improved, and is free from smut.—The Leader, Mel- 
bourne. 2 


А 


888 


THE ELECTRICAL REVIEW. 


(Vol. 88. Mo. 2,374, JUNB 24, 1981, 


SD сс ес ксы сы TT —.;—..—.—.— . LPL ЕЕЕ TEE СЕГЕ EI аа ау 


A MARCONI WIRELESS 


A PAMPHLET recently published by Messrs. Marconi's WIRE- 
LESS TELEGRAPH Co., LrD., gives a full description of a com- 
bined wireless telephone transmitter and receiver for installa- 
tion on aircraft for communication to ground stations or other 
aircraft. 

The chief characteristic of the set is that it combines m 
one box both transmitter and receiver (fig. 1), connected 
permanently by cables to a small control set (fig. 2). This 
control unit can be mounted conveniently to the hand of the 
user, while the set proper can be installed in the most con- 


Fic. l.—RECEIVER AND TRANSMITTER. 


venient position. A small wind-driven 
generator supplies all power for trans- 
mission, both h.p. at 1,500 V and 0.1 А, 
for the oscillatory circuits, and 1р. at 
7 V and 5 A for the valve filaments of 


the receiver; a ''send-receive " switch 
is used for changing over. An accumu- 
lator floats across the l.p. supply ter- 


minals, but does not actually supply 
power, acting merely as a voltage regu- 
lator when the generator varies in 
speed, and it also helps to &mooth out 


the ripple on the generator commu- 
tator. Ihe generator is of unusual de 
sign, and consists of two entirely 


separate machines in one case, driven by 
a common shaft, the axes of the 
machines being parallel. The h. p. 
machine is simply a common type ol 
wlf-excited d.c. generator. The othe 
machine, with its separate magnetic 
field. has two commutators, the forward 
one giving a high-pressure supply. The 
second commutator gives 7 or 8 V, and 


-| 


1 


е 


is used for the self-excitation of 105 field 

windings. By this arrangement the l.p. 

machine runs continuously, while the 

h.p. machine can be switched on ОГ ой 

without disturbing the l.p. supply. On 

transmission, therefore, the l.p machine 

power 18 diverted to the transmitting 

valve filaments and the h.p. machine 1s ae 

switched on b completing the circuit SUA: 

from its lp. commutatol to its field Є д d 
coils but on reception the Б.р. 1 he 641 


switched off and the l.p. machine power 
diverted to the receiving valve fila- 
ments. The design is such that 
generator noise on reception 18 negligible. 
condenser ir connected across the Lp. 
eliminate nore. 

Power is fed from the generator by a five-way cable 
consisting of four wires bunched in an outer. aluminium 
braided covering, the latter forming one of the conductors. 
to а smoothing condenser. This condenser is connected 
across the positive hop. and the negative common earth (the 
braided covering). The condenser smoothes out the Ъ p. 
ripple, and the containing box carries a plug junction for 
the power feeders. This enables the generator wires to be 


A l.p. smoothing 
terminals to help 
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SET FOR AIRCRAFT. 


disconnected quickly from the main wiring of the apparatus 
if the generator is to be removed from its mounting on the 
machine. 

The power feeders lead on from the smoothing condenser 
to the remote-control unit, which mounts the sénd-receive 
switch and the receiver adjustment. The send-receive 
switch, which is operated by the central handle, determines 
whether the power shall be carried to transmitter or receiver. 
It switches off the h.p. and lights the receiver filaments сп 
reception, or lights the transmitting filaments and applies 

the h.p. to the transmitting oscillating 
and control circuits on transmission, 
and furthermore. appropriately changes 
over the aerial. The two remaining 
handles apply to the receiver and con- 
trol the tuning condenser for adjusting 
to the correct wave-length and a resist- 
ance for cutting down the loudness of 
the speech when flying near à ground 
station. 

The transmitter consists of the usual 
oscillatory circuits for the generation of 
continuous waves and the low frequency 
control circuits for modulating the in- 
tensity of these waves. The former 
circuits comprise a power valve with 
reaction and aerial coils. А wave 
length switch cuts in. or out a certain 
part of the aerial coil. Thus every set 
is capable of radiating two wave- 
lengths; with the standard windings 
these are 900 metres for the aireraft 
wave and 600 metres for communication 
with ships or land stations. The control 
circuits embody a microphone trans- 
former, choke, and control valve for 
amplifying the voltage variations of the 
microphone transformer and super- 
imposing these on the h.p. supply. 

The receiver is a five-valve circuit con- 
sisting of three high-frequency ampli- 
fying valves, one detector valve, and à 
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Ес. 2.—CoNTROL UNIT. 


note magnifier. The valves are lighted from the commutator 
of the Lp. generator and fed with b.p. power from s battery. 
The condenser in the control unit gives fine variations of 
wave-length about a fixed length. When used as an operator- 
controlled set. however. it is possible to obtain wave-lengtbs 
of from 450 to 1,000 metres by the use of an induction tappibg 
switch, which provides a coarse wave-length adjustment. 
the finer changes being given by the movement of the con: 
denser in the control unit. The aerial circuit is inductively 
coupled to the first high-frequency valve through a so-called 
aperiodic coil. This coil, when loosely coupled to the serial 
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circuit, has a natural wave-length equal to that of the stan- 
dard to be worked to. On tightening the couple, however, 
the mutual inductance of the aerial and aperiodic coil tends to 
bring in two possible resonance points, one higher and one 
lower than the wave obtained with loose coupling. Thus. 
by varying the coarse wave-length switch in combination 
with the control condenser, the aerial circuit 18 tuned. The 
whole of the high-frequency circuits are screened in one metal 
box and the aperiodic and aerial coils are screened themselves 
from the high-frequency transformers. Reaction is arranged 
for so that the set can be made to oscillate and work as an 
auto-heterodyne circuit for the reception of continuous waves, 
or can be given increased sensitivity for the reception of weak 
signals by increasing the reaction. 

The high-frequency transformers are damped very heavily 
so that the reaction adjustment is fully controllable from the 
appropriate handle, and is not greatly affected by wave-length 
changes or filament brightness. Low resistance telephones 
are used connected across the secondary terminals of a step- 
down iron-core transformer so that there is no danger of de- 
magnetising the telephones by the anode current through 
the note-magnifying valve. ‘lhe telegraph unit has a key, 
buzzer, and switch. In one position the key is arranged to 
cut up the continuous waves into Morse by opening and 
closing the grid resistance, and so will give continuous wave 
transmission. In the second position of the switch a buzzer 
replaces the microphone, the control valve becomes operative, 
and an interrupted continuous wave is sent out. A’ third 
contact on the switch short-circuits the key and. throws the 
microphone into circuit in place of the buzzer. 

To enable the user to hear his own voice above the noise 
of the engines, and thus correct any tendency to shout, the 
secondary of the microphone trausformer at its earth ” end 
is connected in series with the telephones of the receiver. 
This inpairs the sensitivity of neither the transmitter nor 
receiver. 

The generator, in cases of emergency, can be run from an 
accumulator as a motor-generator, but this means additional 
weight for the machine. The total weight of the apparatus 
described is 63.5 lb. The largest part of the equipment 
measures 14.5 in. by 6.75 in. by 10 in. It will be seen from 
these figures that the whole of the equipment adds but а 
negligible quantity to the weight carried by the machine in 
which it is installed. 


THE BRITISH SCIENCE GUILD. 


Tue fifteenth annual meeting of the Guild was held, by kind 
permission of the Warden and Court of Assistants, in the 
Goldsmiths’ Hall on June Sth. 

In presenting the annual report, LORD MoNTaGU or BEAU- 
LIEU, K.C.LE., C. S. I. (president), made reference to the 
industrial questions still awaiting a solution, and reiterated 
the oft-expressed opinion that only increased output could 
restore the nation to à normal basis. To secure this increased 
production the scientific habit of mind must be inculcated into 
the minds of workers and masters alike. This would lead 
to a wider outlook, and lead them to seek the truth. 
Science aimed at truth. Since the banishment from the 
Garden of Eden, the success of men in ninety-nine cases out 
of a hundred, had been due to hard work aided by science; 
by men working a little harder than their fellows. The 
speaker sympathised with Lord Robert Cecil's views upon 
the working of the League of Nations, but he thought the possi- 
bility of success in this direction was still far off. To bring 
about the necessary state of mind education, in. Which science 
would play a prominent part, was needed. Science was 
becoming of more and more importance to the individuat as 
well as to the nation. Turning to the report, Lord Montagu 
spoke with regret of the loss to science caused by the deaths 
of Sir Norman Lockyer and Sir William Mather, who had 
been foremost in furthering the success of the Guild. The 
work of the Guild during the year was then briefly reviewed. 

An important activity during the year had been the pre- 
paration of a catalogue of British scientific and technical books. 
This catalogue was the most comprehensive of its kind in 
existence, and contained particulars as to the author, title, 
size, date of last edition, publisher, and price of every volume 
on science and technology (with the exception of elementary 
school books) now in publishers’ lists. More than six thou- 
sand titles had been classified. 

The committee had had under consideration the utilisation 
of science in public departments. It urged that technical and 
scientific officers should have a status in every way equal to 
that accorded to the ‘* administrative staff.“ and that the scale 
of their salaries should, in order to correspond with the measure 
ot their responsibilities, be raised to the same standard as that 
of the administrative staff.“ 

In order to make the work of the Guild more generally 
known outside London, and to increase its membership and 
thereby its influence, the interest of the members in the 


provinces had been enlisted in the establishment of local 
branches or groups.“ which would assist in carrying on 
the main work of the Guild, and also engage upon local 
problems. Steps were being taken to establish such groups 
in Birmingham, Bristol, Cardiff, Dublin, Dundee, Leeds, 
Leicester, Liverpool, Manchester, and Newport (Mon.). 

Meetings of Rotary Clubs had been addressed at Bristol 
(by Sir Richard Gregory) and at Brighton and Portsmouth 
(by Mr. J. J. Robinson). Several of them had already joined 
the Guild, and in others the decision to do so awaited con- 
firmation. A conference between representatives of these 
clubs and local groups " of the Guild with the Executive 
Committee was being arranged for July. 

A sub-committee had been appointed to inquire into the 
position of the manufacture of British laboratory ware, porce- 
lain, filter paper, and microscopes, as regarded supply, cost, 
and quality, in comparison with imported goods. In December 
last the representatives of the manufacturers of optical in- 
struments gave evidence to the committee on the position of 
the British optical industry as aflected by German com- 
petition. 

A conference on ‘Science and Labour in the Modern 
State " had been suggested. A meeting was held between 
the Parliamentary Committee of the Guild and representatives 
of the Labour Party last July, at which the idea of such a 
conference Was approved; but owing to the disturbed industrial 
conditions, it had been necessary to postpone further action 
for the present. 

Upon the motion of Lord Avesury, seconded by Sir JOHN 
CockBURN, K. C. M. G., the report was adopted, and the follow- 
ing were elected vice-presidents: The Lord Mayor of London, 
the Very Rev. Williain R. Inge, C. V. O. (Dean of St. Paul's), 
and Sir Richard. A. S. Redmayne, K.C.B. 

Dean INcE then addressed the meeting, taking as his subject 
Ihe Road to Ruin and the Way Out." lie said that a 
diagnosis of social and industrial disease was the first neces- 
sity, and having made this, he found that the strike was 
the most serious feature. Science and religion were solutions 
of the existing unrest. Christianity, like science, said that they 
inust get their values right, and religious idealism did not draw 
thein away from happiness and progress. 

Sir RICHARD А. S. RERMAYNE spoke on The Importance of 
Research in the Development of the Mineral Industries.“ 

The present state of the civilised world was, he said, econo- 
inically, paradoxical. ‘The necessity for commodities was 
very great, yet the production of them was so costly that 
industry was languishing for lack of orders. The explanation 
lay, he thought, in а combination of circumstances: 
A feeling of insecurity due to unsettled political and 
financial conditions. Hence, a disposition to conserve 
rather than to utilise in commercial ventures such capital as 
was avallable; the incidence of rate of exchange; the high 
cost of production consequent оп the high cost of living and 
the higher standard of comfort demanded by the labouring 
classes (and rightly so demanded) than formerly obtained, and 
the lower and still apparently decreasing productive power of 
labour. The first two conditions would in part right them- 
selves in process of time as the various political problems were 
solved, or partly solved, and rates of exchange would then tend 
towards the normal; but a very great deal depended upon the 
last two conditions, as the future position of production was 
not easy to forecast. The solution was the discovery by 
research of cheaper means of production, and, by research. 
to create new outlets. The cost of production of coal could 
be reduced by the wider application. of the most up-to-date 
methods of " getting." in transporting and using coal. In 
some of our largest industries coal, next to wages, was the 
highest item of cost. The way of research, therefore, appeared 
to be along the lines of the more etficient use of coal. The 
economic utilisation of low-grade fuels was a matter of great 
moment. There were in this, as in all coal-producing coun- 
tries, vast quantities of coal which it did not pay to work 
owing to the low price realisable thereon. Probably the use 
of so-called. colloidal fuel offered a solution, and would render 
their use practicable and profitable. 

The low temperature carbonisation of coal, too, was at 
present occupying the minds of many investigators, and might 
lead to the more extensive use of low-grade fuels. 

The stores of liquid mineral oil would not last fer ever: 
indeed, it was probable that the next fifty vears would see, if 
not the complete exhaustion of this source of oil, at апу 
rate a near approach to it. They must turn, therefore, to- 
wards distillation of oil-bearing mineral—oil shales and coal— 
to take the place of the present petroleum supplies. 

The available reserves of high-grade iron ores in Great 
Britain were nearer exhaustion than were the coal supplies. 
More and more, too, the world would have to turn to the 
poorer grade of ore—a wide field was offered for research 
work in devising economie methods for its reduction. 

Mr. Picard, in his presidential address to the Institution 
of Mining and Metallurgy in 1919, said in the province. of 
general metallurgy the increasing use of the Cottrell process 
deserved special mention. 

In the work of research the universities were peculiarly 
fitted to take an important—a leading—part. The Department 
of Scientific and Industrial Research might well endow univer- 
sity scientific research on chemical, metallurgical, and en- 
gineering work, supervising and co-ordinating and publishing 
the results. 
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NEW ELECTRICAL DEVICES, FITTINGS AND PLANT, 


Readers are invited to submit particulars of new or improved devioss and apparatus, which will be published 
if considered of sufficient interest, 


A Contactor Arc Splitter. 


Inasmuch as magnetic control apparatus is now used for 
the control of electrical machinery in practically every in- 
dustry, and as the reliability of any such system is directly 
dependent upon the reliability of the contactor, the latter 
in turn depending upon the proper functioning and durability 
of the contact tips, а new device recently developed by the 
WESTINGHOUSE ELECTRIC INTERNATIONAL Co., of East Pitts- 
burgh, Pa., U.S.A.. should be of considerable interest. By 
the use of ап ‘аге splitter it is said that the life of con- 
tactor tips used in conjunction with electric control equipment 
can be doubled. The improvement consists of a refractory 
element which is so placed in the are box of the magnetic 
blow-out us to project into the path of the arc. This pro. 
jection forces the are to pass around it. and thereby lengthens 
its path. The lengthening of the are inereases its resistance 


чс. I.. MaGNeTIC BLow-ovT CONTACTOR 
WITH ARC SPLITTER. 


and causes it to rupture more rapidly, and, in addition, the 
travel of the arc over the surface of the splitter tends to 
cool the arc gases, Which also causes the arc to rupture more 
rapidly. Quick are rupture reduces the wear on the contacts 
and thus increases the Ше and reliability, not only of the 
contactor, but of the entire control system. | 

As shown in fig. 1, the are splitter is placed innmediate!y 
above the contactor tips. & transverse magnetic field is 
produced by the magnetic blow-out where the arc occurs. 
and the action of the arc in this field is similar to that which 
takes place in. а motor when a_currept-carrying conductor is 
placed dn a magnetic field. The conductor, which in this 
case is the are, moves in the same direction as it would in 
an eleetric motor, and the are is forced out by this move 
ment and consequently lengthened. Ihe action not only 
lengthens the аге, but also forces it against the splitter 
which accentuates this action. 


A New Method of Stage Lighting. 


Lighting is an enormously influential factor in the produc- 
tion of modern stage plays; especially in plays of a specta- 
cular nature and in those which appeal chiefly to the visual 
sense, lighting is all important. A play may be made or 
marred by light, and the producer, as a rule, knows exactly 
what he wants in the way of lighting effects; but, until 
recently. he has not been able to get the necessary apparatus. 
Where results in advance of the common standard have been 
achieved, they have usually been due to ingenious lnprovisa- 
tions by the stage electrician. 

The new system of stave lighting designed and manutae 
tured bv the BririsH THowsos-Hotston Co., Lab., Mazda 
House, 77, Upper Thames Street. Е.С. 4. is, however, claimed 
to be free from the common detects of. and as à consequence 
more effective and adaptable than, the traditional method. 

Briefly described, the pew equipment is a combination of 
three elements- the N rav. mirror reflector, the Mazda gas- 
tiled lamp. aud a metal framework to hold coloured gelatine 
Jhe required number of umts, each consisting of a 
lamp. reflector, and colour slide, аге assembled п a specially- 
designed metal trough. 

BT II. stage lighting equipment ах -upplied in four different 
patterns, VII., da) eoncentrating battens which are intended 
er the intense ilupunation of рген! ат sections ef the stave 
Тех are equipped wath Uodjuniter © Nera  retlectors pnd 
wath either eh r watt Mazda stille lamps. Using 
Пекол айт lamos. this terme of batten gives a downward atta 
mipetion of TO ep per laap that is. a botten containing 
QUO dp) ors att lampa would project a light. of 36,00 c p. on to 


slides. 


the stage; (b) for the general illumination of the stage dis- 
tributing battens (fig. 2). equipped with Seoop " X-ray 
reflectors and 100 or 6U-watt Mazda gasfilled lamps аге re- 
commended, while (c) special “ E. 60 " N-ray reflectors and 
60-watt gusfilled lamps are used in the float and proscenium 
strip. Fig. З illustrates footliphts. 

It is said that in many cases the installation of B.T.H. 
equipment may be expected to bring about increases in over- 
all efficiency of up to 4X) per cent. Another economical advan- 
tage is that a smaller number of larger lamps can be used, 
thereby reducing the expense of replacements and mainten- 
ance, and the fact that in the new system it is not necessary 
for the lamps themselves to be coloured, saves them from a 
great deal of the handling and consequent breakage to which 
such lamps are commonly exposed. 


From the colour standpoint the system under review is 


К. 3.— B. T. II. N-ray FOOTLIGHTS. 


superior to earlier methods. Colour effects are obtained by the 
use of gelatine slides: over the mouth of each reflector is 
fitted a sliding frame into which the gelatine is slipped, and 
it is very easy to change the colours about as desired in a 
few seconds by the substitution of one set of slides for another. 

The B. T. H. system has already been installed in two of 
the leading Jondon theatres, and the equipment for several 
other theatres is now being made. We understand, by the 
wav. that this company is busy. with the manufacture of other 
few seconds by the substitution of one set of slides for another. 
able utility in the theatrical world. 


Тһе Priory’ Ceiling Fitting. 
We have received from THE PRioRY ELECTRICAL ENGINEERING 
Co., Lap... Bath Street. Birmingham., a sample of à new type 


Г 


і 


t 


Кс. 4. Tur. © Priory © Crknase Fitting. 


of ceiling fitting which they have introduced. This Stuns 
which is illustrated in fig. 4, comprises a rectangular bras 
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clamping plate provided with a lug at each end and holes for 
screws to lix it to a ceiling. A block of insulating material is 
held by two retaining pieces forming part of the plate, and in 
this block two terminals are fitted. The other part, completing 
the device, is a metal cone which fits over the block and 
plate; two recesses on an inner rim fit over the end lugs 
of the brass clamping plate, and the cone is turned until 
two small stops on the lugs engage with corresponding holes 
in the rim. Au insulating bush is fitted in the entry hole 
at the apex of the сопе. The cone is made in various finishes, 
as Florentine bronze, old brass, &., and is very effective in 
appearance. The chief advantages claimed for the new fitting 
are an absence of breakable parts and a reduction in the 
labour necessary for fixing the device. 


A Neon Lamp Adapter. 


The Neon lamp has at present only been generally developed 
in a 1-с.р. size, and for this reason is not suitable for ordinary 
lighting purposes. It is, therefore, necessary to make arrange- 
ments for a more powerful lamp as well, the Neon lamp being 
used only when little illumination is required. To obviate the 
necessity of chanying lamps for this purpose, ELECTRICAL 
UriLiITIES, I. Tb., has recently brought out a double adapter 
in Which two lamps, one Neon and one ordinary type, can 
be fixed. It is fitted with an internal switch actuated by a 
metallic bar and cords are attached to the bar enabling either 
of the lamps to be switched on easily. The device is called 
the Dim-Bright " adapter. 


Celastoid. 


A new safety celluloid entitled Celastoid ’’ has been intro- 
duced by the BRITISH CELLULOSE & CHEMICAL MANUFACTURING 
Co., LTD., of 3. Waterloo Place, S. W.; it is claimed that this 
material has the good qualities of ordinary celluloid without 
the bad ones. It is non-explosive, non-porous, non-hvgro- 
scopic, can be worked, moulded, drilled, &e., with ease, and 
takes a high polish; it can be jointed with acetone solution 
and similar solvents, and can be supplied transparent or of 
any desired colour, in sheets, rods, and tubes. It has a 
dielectric strength of 720.000 volts per centimetre. Amongst 
the varied uses to which it has already been put are electric 
light fittings and bowls, covering telephone receivers, and fan 
blades. 


—ͤ̃ — 


А NEW ELECTRICAL VULCANISER—CORRECTION.—Owing to an 
addition to a proof the final sentence of the description in 
our last issue read: “ The illustration is reproduced from the 
motor." We intended, of course, to acknowledge our in- 
debtedness to our contemporary of that name. 


——— 


THE FARADAY SOCIETY. 


THE PROBLEM OF THE FUEL CELL. 


тнв possibilities of converting the potential energy stored 
up in carbon or coal directly into electrical energy, through 
the medium of a primary battery, seem to exercise a peren- 
nial fascination on inventors. This is not to be wondered 
at when we recollect that the best means of transformation 
at our disposal—gas-producer, gas engine, and dynamo—only 
yields a 25 per cent. return, while the more usual construc- 
tion of boiler, steam engine, and dynamo reduces the figure 
to 10 or 15 per cent. The prize awaiting the inventor—or 
the exploiter—of the successful fuel-cell 1з assuredly beyond 
the dreams of avarice. In the meantime many have attempted 
the solution, and if none has succeeded, the trial has yielded 
results of considerable interest to the electrical engineer, and 
certain promising avenues of advance have been indicated 
that are well worthy of further exploration. The paper on 
this subject, therefore, read before the Faraday Society on 
May 9th by Dr. E. К. Rideal and Mr. С. R. Evans served 
а useful purpose in focusing interest and discussion on fuel- 
cells, and in summing up for us the attempts of the past 
and the possibilities of. the. immediate future. 

The authors classified fuel-cell& under the headings of: (1) 
Direct; (2) semi-direct; and (3) indirect fuel-cells. In the 
first class solid fuel is burnt, but the electrodic reactions are 
so slow that polarisation 15 very great, and this has so far 
prevented the construction of a useful cell. Most of the cells 
are too well known to call for description here, excepting the 
Baur and Ehrenberg type, in which a carbon box is the 
anode, fused borax the electrolvte, and fused silver saturated 
with air the cathode, equivalent to an oxygen electrode. The 
cell yields 0.95 volt which drops to 0.5 volt when yielding a 
current of 90 milliamps. 

The Read cell 1s also interesting. In this, thin gold foil is 
the cathode, and fused borax containing manganese (added as 
manganese dioxide) is the electrolvte. А batterv of six cells 
has been constructed in series, built one on the top of the 


other, in a rather ingenious manner. The whole cell is con- 
tained in а shallow Battersea crucible, which arrangement 
provides in the cathode compartment a large surface area of 
contact between the fused bath and the atmosphere, with a 
view to maintaining the manganese in the oxidised condition. 
Air is not bubbled through the liquid. The attackable 
material at the anode is powdered coal, in which a graphite 
electrode cut into the form of a grid is embedded, and serves 
to put the whole into electrical contaet with the external 
circuit. | 

Each cell of this battery gave an e.m.f. of 0.9 volt, and 
a current of 155 milliamps. over a 44 ohms resistance falling at 
the end of an hour to 157 milliamps. This current is not 
unsatisfactory considering the size of cell used, but the drop 
is very significant. 

In the second type of cell the coal is converted into a 
gaseous fuel, carbon monoxide, or hydrogen, and the gas 
used in the cell. The famous Grove gas cell is an example 
of this type, and an improved form of it was long ано made 
by Mond and Sanger in which very large electrode areas were 
provided to minimise polarisation. The use of platinum in 
this cell puts it out of court. Baur and Ehrenberg have also 
constructed cells of this type, using nickel saturated with car- 
bon monoxide or hydrogen as positive electrode, fused borax 
as electrolyte, and molten silver containing oxygen as nega- 
tive electrode. With the former gas polarisation. was rapid, 
but the hvdrogen cell giving 1 volt on open circuit dropped 
onlv to 0.5 volt when providing a current of 60 milliamps. 

The indirect fuel cells are either of the oxvgen-reduction 
type or the metal-anode type. A typical cell is that of 
Jungner, improved by Taitelbaum. In the former two carbon 
electrodes are immersed in warm concentrated sulphuric acid 
in separate compartments. The cathode is graphite, and air 
is forced into the cathode compartment; the anode is lumps 
of curbonaceous matter. The acid in the cathode chamber 
contains an oxygen-carrier such as nitric oxide, that in the 
anode chamber becomes charged with sulphur dioxide due 
to reaction between the acid and the fuel. In Taitelbaum’s 
variety salts of metals which exist in two states of oxidation 
(e.g., Fe, Hg, Cc, Th, and V) act as oxygen carriers, and 
the metal is kept in a highly oxidised condition in the one 
compartment by the action of the air, and in the reduced con- 
dition in the other by the action of the fuel—coal gas. acety- 
lene, or similar fuels. On the whole vanadium was the most 
promising metal to employ, and in one cell at 200 deg. C. а 
voltage of 0.65 was obtained which. however, dropped to 
0.9 volt with a current of 100 milliamps. At 950 deg. C. the 
voltage was 0.85. 

Much interesting experimental work in this direction has 
been done by Nernst, who has aimed at producing an oxida- 
tion and reduction cell which would work at from 40 to 60 
deg. C., and appears to favour titanium, thallium. and 
cerium. IIe has also suggested the use of chlorine gas. pro- 
duced (and regenerated) by the Deacon process, as the oxidis- 
ing agent in certain fuel cells. The production of current by 
the recombination of the hydrogen and chlorine. produced. at 
electrolytic alkali works is suggested as a promising field for 
investigation. 

Nernst would seem to be of the opinion that the most 
important factor in an indirect cell is the velocity with which 
the fuel will reduce the metal to the lower state of oxidation 
and the velocity with which the air will oxidise the metal 
in the other compartment. Unless the reducing and oxidising 
reactions can keep pace with the production of current, it 
is clear that the cell will, sooner or later, cease to work, 
when the materials originally added will have become ex- 
hausted. The authors point out that polarisation depends 
both on the electrode area and the cell volume. and it is the 
second factor which introduces the element of time. 

Dr. Rideal and Mr. Evans next described the experimental 
work they themselves have recently carried out. One part 
of this dealt with the trial of fused electrolytes which are 
not oxidising agents. One example was phosphate glass 
mixture consisting of one part sodium pyrophosphate and 
two parts potassium dihydrogen phosphate. This mixture 
when fused dissolves most oxides readily (to form '' glosses ’’), 
and it formed a ready medium for studying the oxidising and 
reducing effects already referred to. A cell built up on this 
principle, however, was not very promising in consequence 
of polarisation effects, and this line of advance was abandoned. 

Finally, the authors experimented on the metal-anode type 
of cell. At first thoughts this would not be called a fuel-cell; 
it becomes one indirectly (as, indeed, does every primary 
battery) if carbon or coal be used for reducing the oxidised 
anode. It was found that tin being easily reduced from its 
compounds was a likely metal to experiment with, and a 
series of cells was made with this metal and also with lead. 
The tin cells were hopeful. The one which gave the best 
results contained dilute hvdrochlorine acid with a east tin 
anode in the outer jar and a carbon electrode inside a porous 
pot as the cathode, immersed in a solution of hydrochloric acid 
and ferrie chloride. Air was bubbled continuously through 
this mixture. It was found that when the ferric chloride 
was regenerated at the suitable rate, depending on the cur- 
rent flowing, a steady voltage of about 0.66 resulted. There 
was less polarisation at 80 to 100 deg. C., but other difficulties 
arose Which probably could be overcome. Unfortunately the 
experiments have had to be abandoned for the time being, 
and there the matter stands. 
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NEW PATENTS APPLIED FOR, 1921, 
(ХОТ YET PUBLISHED.) 


Compiled expressly for this journal by Messrs. Serton-Jones, O' DHI AND 
Srarussa, Chartered Patent Agents, 285, High Holborn, London, M. C. 1. 


15,543. '' Electric. switches and fuses.” M. L. Barber and Midland Elec- 

"- Manulacturing Co. June 6th. : 
D. '' Cutters for removing insulation from electric wires. V. S. King. 

Juse 6th. : 

36,591. ''Control systems for electric motors."  Metropolitan-Vickers Elec- 
irisal Co., Ltd. June 6th. (United States, June 9th, 1920.) 

36,007. “ X-ray tubes." W. E. Schal. June 6th. 

15,611. '* Means for generating thermodynamic energy. 
June Gib. 

5.618. Electric flashing apparatus." W. J. NMellersh- Jackson (Bossard 
Railway Signal Corporation). June 6th. 

36,0205. '' Tidal hydro-electric engine." P. Bowie. June 6th. 

38,031. “ Electric locomotives.” Н. Clough and Greenwood & Batley, Ltd. 
Juse 7%. 

15,645. “ Magneto-electric machines. 
(Gesmany, June 7th, 1920.) 

35,649. ' Electric connections," Н. Moon. June 7th. 


** Sparking-plugs." Igna Engineering Co., Ltd., and H. R. Wilks. 


H. Richardson. 


R. Bosch Akt.-Ges. June 7th. 


30,870. '' Electromagnetic chucking device.“ 
7%. (Germany, July 24th, 1920.) 
235,681. '' Automatic cut-outs.” J. Richards. June 7th. 


15,722. “ Multiple electro-mechanical relay for equilibrated polyphase elec- 
tric circuits." A. Balducci. June 7th. 


15,70. Poser plants." British Thomson-Houston Co., Ltd. 
Bec trie Co.). June 7th. 

185,746. Flectric water-heater." F. H. Austen. June 7th. 

15.759. Automatic voltage selector." J. Henderson. June 8th. 

15,78. klectric heating appliance." W. Smith and J. T. Smith. June 


F. Krupp Akt.-Ges. June 


(General 


5, 6. Electromagnetic apparatus for recording sound." A. F. Sykes. 
June 8th. 

Ю,В11. ‘* Time-controlled electric switch Operating devices." C. S. James. 
Јове 8th. 

15,8233. Electric insulators.” Metropolitan-Vickers Electrical Co., Ltd. 
June Sth. (United States, July 7th, 1920.) 

B. SGU. Electric cables of conductors." J. Drennam, June 8th. 


15.87. Cooling apparatus. for oil transformers." — Akt.-Ges. 
Boven ct Cie. June sth. (Switzerland, December 9th, 1920.) 

B. ND. "| Insulating compositions and coverings. G. W. Orrock. June 8th. 

15,838. Automatic telegraph systems.” Western Electric Co., Ltd. June 
8th. (United States, July Ist, 1920.) 

5.866. Multiple fuse.” J. Szykier. June 8th. (Germany, June 9th, 1920.) 

15,846. ' Combined plug receptacles and switches.” British Thomson- 
Houston Co., Ltd. (General Electric Co.). June 8th. 

15.500. Illuminable advertising-devices for telephone call-boxes, &c." O. 
Schowing. June bth. 

. 1 . Electro-magnetic stop motions for textile machinery." C. Smith, 
Hm X. Varley, №. Whitehead, W. Whitehead, апд W. & J. Whitehead. June 


15,886. "' Ignition commutators for internal«ombu-tion engines." S. J. 
Murphy. June 9th. 

35,1. "' Apparatus for recording and necking telephone calls." G. M. 
Humphrey, June 9jh. 

15,311. '' Electromagnetic chucking devices. 
9th. (Germany, July 26th, 1920.) 

M5,M17. "б Piezoelectric devices." A. F. R. Cotton. June 9th. 

05,307. ** Alternatiny-current electricity meters, &c.““ Ferranti, Ltd., S. Z. 
de Ferranti and G. Wall. June 9th. 

15. 8. Alternating current electricity meters, &с.” 
de Ferranti, and G. Wall. June 9th. 

15,929. Direct<current electricity meters of the mercury motor type." 
Ferranti, Ltd., 5. Z. de Ferranti and G. Wall. June 9th, 

15.512. | Generator." D. Suchostawer. June 9th, 

15,949. Suspension device for overhead conductor wires for electric rail- 
ways, Ac.“ sir P. Dawson and F. W. Fawdry. June 9th., 

75.97 J. Enclosed ски cartridge fuse of the dust-tilled ty pe. C. Н. 
Moss. June 9th. ^ 


15. 9% '' Turbu-generatur for toad vehicles.“ W. Holmes and Н. Phillips. 
June 20th. 

15.990. * Fitting for clamping and connecting electric cables in wiring, &c. 
Items.“ British Insulated & Helsby Cables, Ltd., F. A. Cole and II. 
ler ester. June 10th. 

15. %. Appliance for reflecting electric ate of a kinematograph lamp upon 
a na zm T E о oe | | 

юз. rush-he.ders in dynam tri SEP Р ake am 
UA кек Jone, Á velectric machinery J. W. Drake and 

18. 0 . "| Electric fuses and fuse-boards." p. B. Handley. June 10th. 

10.010. Electric terminals.” P. В. Handley. June 10th. 

16.011.“ Electric switches." P. B. Handley. June 10th. 

10. C . Junction 
Brown. june loth. 

10.0 fl. Incandescent electric lamps." A. C. Hyde. June 10th. 

l tt. Incandescent: electric lamps.“ A. C. Hyde. june loth. 

16,036. ' Liquid. electra motor Starter.“ R. F. Bacrlo her. June Ih. 


16.037. „ Telephone exchange systems.” L. Polinkowskv and Western Elec- 
ик Co., Ltd. June 10th. | 


№047. “ Electric irons." 4 Ruelland 
. d "5 Blow mets, 
Ek!etric Co.). June loth, 
16.065. | Electric switches and switch holders ® H. Garde. June 10th 
le,121. “Apparatus lor use with train control, &с., systems," ' 
I. pone Manufacturing Co, Ltd., and A. F. Round Jum llth. 
16,169 * Е.т) пс treatment of metalliferous materials «containing tung- 


stn өс moh Бели E N. Croig, Dureleo. Ital.. am . Pearse ^ 
llib. K e eom] R E. Pearson. June 


10. 1 B. trie signalling" 
Ferne! June Tih 


Brown, 


F. Krupp Akt.-Ges. June 


Ferranti, Ltd., S. Z. 


* 


bus [dor intercotimnuntcation telephone systems," E. G. 


June loth. 
British Themson-H« uston Co. Ltd. (General 


Automatic 


Eastern Telegraph бо, Ltd.. and F. E. 
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PUBLISHED SPECIFICATIONS, 


Ihe numbers in parentheses are these under which 


printed and strated the spesifications wit! be 
8 * 


wd ali subsequeat procecdi is will be taken. 


1919. 


19,852. “ Flatra 1 resistance elements "NV ! Е 
2 А ‘ a rayis and : Е 
AC o ad S cs 1л э 4 1. Н. Watson 


August bth, 1919. (163,727 


tæi. 


A. 1% n7 Telephone teimemission systems.” E.C К Marks (Macfarlane 
Comimbuniganons Corporat on), October 254, 1919. (163,7 2.) 
24 56. "(onte t for tif 


alarms or Other clectek aliv-operat hes | 
E Cesl GORnsobe p ath, Pop. 4103.729 ) m RD 


SA, VR t p udueab neut." A. Lien & Wrench, 1 Ў 3 
T тато е ‚АМ. - * .td А \\ > - ned 5 
aad J C. Лнан. (xr r bih, 1919. (163,730 ) A ае 


Н COMES AS lass PP рыз " ч 
E Mao iy apparatus., Н. II en an! Chadburn’ 
(bap, lest bh Co, Lt De mter lat, 191. (al.) . 


30,030. *' Electric current limiting devices.” 
May 3th, 1920. (163,737.) 

31,927. stem and apparatus for enabling a movable object to pursue 
an electrically stuked-out route in а more precise way than by means of 
visual points of reference." M. А. Loth. December 19th, 1919. (1637741. 

$2,701. “ Galvanic elements." F. Hocker and A. Eichhofl. December h, 
1919. 163,744.) 

21920. 


974. '' Electron. discharge devices." British Thomson-Huustun Co, Ltd 
(General Electric Co.). January 12th, 1920. (163,745.) 

3.173. Transmitters for electric recording and signalling ots J. 8. 
Wilson (A. B. Buckley). February 20th, 1930. (165,773.) 

5.4986. Ignition devices for internal combustion engines and the like.“ M 
Pickard апа D. R. Dobson. February 24th, 1920. (163,786. 

5,555. Method of and means for operating tipping gear upod vehis 
electrically." — P. F. Smith, E. Н. Dine and F. R. Stocks. February 26h, 
1920. (163,792.) 

9,900. '' Ignition magnetos for internal-combustion engines." 
Н. W. F. Ireland. February 24th, 1920. (163,794.) 

5.578. Construction of the field magnets of dynamo- lectie machines.” 
G. Schroeder. February 24th, 1920. (163,736) 

5,611. '' Electrical. control apparatus for lighting systems and the like” 
Ilgranic Electric Co., Ltd. (Cutler-llammer Manufacturing Со). 
2oth, 1920. (168, 800.) 

5,785. '' Telephone systems using call indicators.“ Automatic Teleph» 
Manufacturing Co., Ltd. (Automatic Electric Co.). February 26th, 12x. C 
nate applications, 12,291/20, 29,153/20, and 31,298/20.) (163,407 ) 

5,813. Receivers for wireless telegraphy and telephony." Е. Houghton 
and Portholine Aircraft Co., Ltd. February 26th, 19% (163,810) 

5.845. Fuse and junction or terminal boxes for electric-lighiing insta. 2. 
tions.“ J. Stone & Co., Ltd. (M. Walton). February 26th, 1 (063,42 | 

6,101. ** Apparatus for subjecting substances of molecular matter to the 
electrostatic stress of a high-tension electric discharge." F. G. Месе and 
К. М. Leggett. February 28th, 1920. (163,823.) 

7.142. Systems of clectric ship propulsion." — British Thomson-Houston 
Co., Ltd. (General Electric Co.). arch 9th, 1920. (163,839) 

7,901. “Systems of electric motor control." British Thomson-Houston Со. 
I. td. (General Electric Co.). March 3rd, 1920. (163,845.) 

7. 681. Secret contact electric switch devices fur preventing the the? of 
inotor- vehicles.“ F. Peart and A. H. Ruddle. March 15th, 1920. (165,97 | 

7,809. Gasfilled electric incandescent lamp.“ Siemens & Halske Ам. 
Ges. September 20th, 1913. (140,427.) 

8.177. Radio navigational apparatus and the like." J. Erskine-Muiray 
and J. Robinson. March 19th, 1920. (163,855.) 

8.778. Majneto-electric apparatus.“ A. Burlat and A. Renaudin. Maid 
26th, 1919. (140,791.) 

9.721. ''Spark plugs." L. S. Flatau. April 7th, 19239. (163,875 ) 

11.392. E operated rivetting, pressing stamping, and tbe kè 
machines," E. Adamson. April 24th, 1920. (Addition to 120,651.) (160). 

12,716. *'' X-ray plates and the like." L. A. Levy and А. L. Landau M^ 
sth, 1930. (Cognate application 30,292/20.) (163,993) 

13.182. Electric. regulating switches. M. Mansell. 
(163,907.) 


J. Cleary and G. J. Philpot, 


Н. Lixas ang 


Febiuars 


May Mib, 19A 


14,652. '' Induction electricity supply meters." A. Schuster. August lith, 


1918. (143,928.) 

14,851. ‘* Tone arms and amplifiers for talking-machines." A. E. Robert 
December 2nd, 1920.) (163,917.) 

16.618. Electric push-button switches." 
1920. (163,925) 

18.910. High-frequency signalling.“ Western Electric Co., Ltd. M. 
3rd, 1916. (146,988.) 1 

21.868. Terminals for binding-posts for electric wires." J. T. Callas 
and S. A. Callaway. July 21st, 1920. (163,934 ) 


W. T. Ohrstrom. june ]**, 


29,993. ''Sparking-plugs." А. W. Armstrong. October 254. 19% 
163,959) et 
34,536. ‘* Sparking-plugs for internal- combustion engines. F Moan. 


December Sth, 1919. 154,932.) | ‚ А 
35,308. * Process for feeding electric traction lines supplied with direct 
current." E. Sorelli. December 15th, 1919. (155,296.) | | 
35.931. '* Means for detecting damaged ramps in train electrical contro. 
systems.“ R. Haddan (J. B. Regan). November 7th, 1919. Divided app! 
cation on 158,669.) (163,962. 


1921. 
1,2242. ** Sparkinw-plugs."” L. Siegl. July 26th, 1919. (157,330) ЧЕ 
3.755. Electricity meters.“ Chamberlain & Hookham, Ii“... 8 


James. November 20th, 1919. (Divided application on 102.015.) 18% 

9.195. Process for suppressing upper-harmonic anode currents :;^ metal 
vapour rectifiers fed through polyphase transformers.“ Akt. Ce bres, 
Boveri et Cie. April Ist, 1920. (160.815.) 


Ап Electrically-Driven Merchant Vessel,— The Cosmo 
poltan Steamship Co. has recently put into service И» 
steamer Invincible, which has been converted to electric 
drive. The Journal of Commerce, quoting an American paper, 
aays that the electrical equipment installed in the In. 
vincible is similar to that in the Eclipse. and to that 
to be installed in the Archer, now in the Tebo Co.'s yards 
for conversion. This equipment consists of a 3-phase, 2. 
volt induction motor, driven by an а.с. 3-phase turbo-generator 
of the rigid-frame, three-bearing construction type. Two &, 
kW, engine-driven, d.c. exciters are installed and one control 
board with rheostats, switches, and instruments. The motor 
is self-contained, having its bearings supported from its own 
frame. The weight complete is about 4.500 ib. The rotor 
weighs 34,600 Ib., and the frame weighs 63,900 Ib. Mounted 
on top of the rotor is a removable steel bood, which is pari 
of the motor ventilating system. 

The motor has two bearings, and was handled as a complete 
assembled unit. The generator was bandied as two Sate! 
the frame and the rotor. he frame was first fixed an 
bolted to the foundation, after which the rotor was merke, 
lined, and the coupling made up. 

The main motor is ventilated by a 14,000 c.f. motor-driven 
induction fan, which is placed near the after engine Toom 
bulkhead. All fan ducts, auxiliary condenser piping, 80 
other fittings are carried clear of the space between the motar 
and turbo-;enerator to permit the removal of the motor an 
shield without disturbing any fixtures | 

The control apparatus in the engine room consists | 5 
panels on. which are mounted all switches. uss. „ r- 
and other instruments. The frame of this control un T 
nishes a mounting for a group of main circuit contactor ` P 
are both mechanically and electrically operated. iher: " 
no levers or other mechanical linkages. of any kind pu : 
between this control and. the other engine room appart 
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BATTERIES 


WHICH DO NOT GIVE TROUBLE— : 


ҸЕ; 
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UNRIVALLED FOR 


CENTRAL STATIONS, 
PRIVATE INSTALLATIONS, 


EVOLVED FROM THE 
COMBINED EXPERIENCES | 


"Р of THREE of the LEADING 
TRAIN LIGHTING, BATTERY MAKERS. WHO 
YACHT LIGHTING, ARE NOW AMALGAMATED. 

TELEGRAPHIC WORK, Write for Catalogue R.“ and 
MOTOR CAR LIGHTING, state the type of Battery in i E yt 2 

hich lally Interested. : 
— — which you are specially inter PAR Е uen 
PRITCHETT & GOLD AND E.P.S. GO., LTD. 
WITH WHICH IS INCORPORATED THE BUSINESS OF 
PETO & RADFORD, 
Telephone : Telegrams : 
VICTORIA 3667. БО, GROSVENOR GARDENS, ** STORAGE, SOWEET: 
Moss): VICTORIA, LONDON, S. W. I. LONDON; 


e 


C.T.S. Disadvantages—No. 1. 


Keeping the Men Hanging Around! 


One of our Representatives recently called on 
a customer and was met with.a grouse because 
the C.T.S. recently supplied had been run so 
quickly that the wiremen had overtaken the 
builders and were now hanging around with 
nothing to do!" 


Thats one of the disadvantages of using 
C. T. S.—it is so easily installed that it will not 
keep your workmen busy on a job for nearly 


22 ЕЕЕ m TAS) so long as the old-fashioned methods did. 
< ушм |, 


* It’s as easy to тип as bell-wire." 


ST. HELENS Cable and Rubber Co., Ltd., WARRINGTON. 


| — . 
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ELECTRIC 


FANS 


THE ONE BEST PRO. 
VISION FOR THE 
FUTURE IS THE BEST 
| POSSIBLE USE OF 
THE PRESENT." varren 


THE “FAN” SEASON 
DEMANDS HOLDING 
A STOCK READY FOR 
IMMEDIATE SUPPLY 


MMMM ШШШ ШИ ШШШ UITAE 


"ОЛЛО ШШШ И И ИШДИ ШИШИШИ 


THEREFORE SEND YOUR 
INQUIRIES TO US FOR 
ALL s я ut 
REQUIREMENTS IN ELEC 
ТЕС LIGHT FITTINGS, &c. 


. We can give prompt delivery of 
all types and voltages of 


OUR DESIGNING STAFF IS AT YOUR 
DISPOSAL. ‘DESIGNS SUBMITTED 
^ FREE. ә 


DESK, 
BRACKET, 
BOX-BLADE, 
CEILING 
FANS. 


ILLUSTRATED LIST NOW READY. 


DRAKE & GORHAM 
WHOLESALE, LTD. 


LONDON  - 67, Long Acre, W. C. 2. 
MANCHESTER - 29, Piccadilly. 
GLASGOW - 50, Weilington Street. 
LIVERPOOL - 61a, Bold Street. 
BELFAST - 63, Victoria Street. 


A. EMANUEL & SONS, LTD. 


ELECTRICAL” ENGINEERS, 
7-13, George Street, Manchester Square, 


LONDON, W. I. 


Mayfair 6384. « Bmanue! Baker Loséos." 


ТИЗИМ НАТАТ | MMM ОООО 


MM УУ УУ ОУ ЩЩ ШШ ХЛЛХ ШК ШШЩ 
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PRESCOT 
PAPER PINIONS | 


For NOISELESS POSITIVE DRIVING. 


Please Write for Pamphlet P 152. 


BRITISH INSULATED & HELSBY CABLES. 


LIMITED, 
Cablemakers and Electrical Engineers, 


PRESCOT, LANCASHIRE. 


Branch Offices: London, Manchester, Leeds, Glasgow, Birmingham, Cardiff, Newcastle, Dublin and Belfast. 


ELECTRIC 


CONDENSERS 
FOR ALL PURPOSES. 


CONDENSERS for HIGH TENSION and WIRELESS Work. 
iligh-Class Condensers for Telegraph & Telephone Lines. 
MANSBRIDGE AND ROLLED FOIL TYPES. 
STANDARD CONDENSERS. 


Sole Makers of Dearlove’s PATENT Artificial Line, having 
conductor of negligible temperature co-efficient. 


THE TELEGRAPH CONDENSER co., L”- 


Vauzhall Street, Mennington Oval, Londen, S.E. 11. 


FARADAY HOUSE. 


The Electrical Standardizing, Testing and Training 
| Institution, Ltd. 


TESTING LABORATORIES. 


Every kind of Electrical Machinery, Apparatus and 
Material tested. Loans Instruments. Affords facilities 


for Private Tests in Private Rooms. 


Scale of Fees on Application to the Secretary, 


FARADAY HOUSE, 


SOUTHAMPTON ROW, W.C. 1. 


TELEPHONE No.: CENTRAL 9999. 
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| SPECIAL NOTICE. | 
| TO CONTRACTORS, WIREMEN, REPAIR SHOPS, ETC. | 


| DURING THE PRESENT TRADE STAGNATION | 


d 

| KEEP YOUR STAFF TOGETHER AND FULLY EMPLOYED 
| ON USEFUL AND PAYING WORK. 

u We will supply m Stock with complete sets of fully and accurately machined parts, all ready for | 


winding, for Standard А.С. (2 and 3 phase), and small D.C. Motors and Dynamos, with full winding 
Instructions, во you can wind and assemble them in your own spare time, thus enabling you to make your 
own machines at far iess cost than you can buy them at. 


Write at once for full particulars and prices of cur scheme. 


CLAYTON MOTORS, Chorley Lane, Leeds. Works: Park Lane Mills. | 
a сыыс Telegrams: Chee. Leeda” Telephone: 2j. ent ee 


— 


THE ELECTRICAL REVIEW. 


CONTRACTORS’ COLUMN. | 


of electrical eentsasters and ethers whe are 


Lim $4, itc 


(The Went information is published in the interests seeking fer openinge fer new business, 
сХе Mie cmpense is incurred in the production of this columa. amd every eare ie taben to ensure thet We idfecmaden, Ээ new and меш 
bet И чий be understoed that in а matter where so many correspondents are engaged. and whare the amemat ef information to be handled is very 
ange. diis connect always be guaranteed. If alleged inaccuracies are reported to the Balea. they will be fully investigated.) 

ABERDEEN .-— Alterations to Oldmill Hospital; Architect, H.M. Office of KING'S LYNN.--30 houses, for the T.C.; borough surveyor. 
Works, 3, Parliament Square, Edinburgh. LEEDS.—Reinstatement, Kirkstall Forge, Ltd.; proprietors. 
BBKMTLL.—Detached house in Belle Hill; G. H. Gray, Sea Road. De MOTHERWELL.—Conversion of Wishaw Pavilion into picture house (£3,000); 
tached house in Richmond Road, detached residence, Westville manager, Wishaw Pavilion, Ltd. ion 
Road, three detached houses, Warwick Road; J. E. Maynard, MYLOR.—Schools, for the Church of England; trustees. 


Three detached houses in Collington Avenue: 
Collington Avenue. Detached bungalow in 
Jameson Road; F. Smee, Jameson Road. Conversion into flats 
twe houses, West Parade; J. B. Wall, Devonshire Road. 
).—Baptist church; Rev. D. Burrows, pastor. 
R.D.C.; J. Hughes Roberts, clerk to the 


Collington Avene. 
G. E. Mathews, 


BIRCHINGTON (Tnanst).—Conversion of ‘ I he Hall" into orphanage, for 
the 


BIRKENHEAD (Hrswatt).— 
joiat Committee; Н. 
rooms, &c., for J. С. 

BLACKPOOL.—Club house, for the Blackpool North 
Stead, кош 

BOLTON-UPON-DEARN (Yorxs.).—Alterations, Angel Hotel; Newbald & 
Hartley, architects and surveyors, 1, Barstow Square, Wakefield. 

BOSTON.—Conversion of Norton House into tuberculosis hospital (£6,000), 
for Hollands C.C.; the clerk. 

BURSLEM.—Institute, for Trustees. Hamilton 
echoole 


CADISHEAD.—Extension of Congrega tones Church; Rev. W. J. Rees. pastor. 
CHESTER.—Memorial hall at Farndon; E. W. Ince, secretary to the Com- 
mittee, Farndon. 
COVENTRY.— Roman Catholic school, Stoke; Rev. J. J. Walsh. 
DUMFRIES.—Extensions, for Robinson Bros., drapers. 
DUNDEE.—Rebuilding of dressing and pattern shops, Lilybank Foundry, for 
the Caledon Shipbuilding and Engineering Co., Ltd. 
EDIMBURGH.-—Alterations to Pilton Hospital; H.M. Office of Works, 3, 
arliament Square. 
Gowanbank 


FALKIRK.—Warehouses, M. Cockburn's 
ston (81,900); the manager. 

FIFESHIRE.—Additions, Crawford Priory Mansion House; Lord Cochrane of 
Cults; Crawford Priory. 

GLASGOW.—Model dairy farm for Corporation; city engineer. 

GUISBOROUGH (Yonxs.).—24 houses, a 


Road Primitive Methodist 


Ironworks, Graham- 


the U.D.C.; H. Kilburn, surveyor. 
HEMSWORTH orxs.).—30 houses, Hemsworth-Highfield (No. 2) Housing 
Scheme; W. T. Lynam, architect, Council Offices. 


HEYWOOD.—88 houses, Barley Hall site; J. T. Proffitt & Sons, architects, 
Memorial Road, Walkden, near Manchester. 

HUDDERSFIELD.—46 houses, Grove Place site, Long Lane, Dalton; H. 
Sutcliffe. borough architect, 1, Peel Street. 
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STN e 
z ELECTRIC : LAMP. 


Her. rr TYPE Ж SPECIALITY. 
TO TES TRADE ONLY. 


| 
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The Trouble Saver. 


Ordinary solder usually made from serap metals fre- 
quently contains impurities sueh as Antimony er Zinc; 
even а small percentage of Zine is sufficient to render the 
solder useless for fine work; while Antimony is deceptive, 
giving a bright surface but aiding corrosion. 

Ordinary tlux gives an acid reaction and is useless for 
Electrical work. Celophony or resin serves to keep the joint isolated from 
the air, but it is not a good flux and leaves a gummy residue, 

„ Britinol ' paste solder is composed of pure tin and lead, finely granulated, 
not melted together. Esch grain ів thoroughly coated with a special compound 
that acie as в lux, at the same time completely isolating the solder from the 
oxidising influence of the air. This compound is cempletely neutral, having 
absolutely no acid reaction, 

^ ritinol self. acting wire solders contain a соге of the paste solder. Both 
the paste and wire solders are supplied in any special alloy to suit specific work. 


Our experience in overcoming soldering difficulties is always at yeur service. 
Our Booklet No. 2 " Solders " will be sent pest free en request. 


BI-METALS, LIMITED, 
57, Lant Street, S.E. 1. 
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As accessible as the yolk of an egg 
and as compact ! Essentially the design 


of 30 years’ practice in the hard school 


NEW MALDEN.—Extensions; Pastor, Congregational Church, 
NORTHAM Newland, for Berridge Bros., wholesale dry. 
ters 


OLDHAM.—Sorting office; District Surveyor, H.M. 
Bridge Strect, Manchester. 

RAINHAM (Kent).—Additions; Pastor, Congregational Church. 

RENFREWSHIRE.—Rebuilding Southbar Mansion House; R. Sutherland 
Southbar, Erskine Ferry. 

RUGELEY.—Housing scheme; surveyor to U.D.C., Council Offices. 

RYDE (Havenstreet).—Alterations to Longford House, with electric light 
work, for the Isle of Wight C.C.; S. R. Cocks, county surveyor, 
St. Thomas Street. 

SEMEN OARS с houses, for the R.D.C.; P. F. Potter, architect, 49, London 


OAKHAM.—Alterations to the elementary schools; managers. 
Office of Works, New 


oad. 

SHEFFIELD.—Kinema theatre; P. A. Hinchliffe, architect, 16, Regent Street, 
Barnsley. 

SKYE.—Mansion House at Skaebost, Skye, for Duncan MacLeod, whisky 


blender, Glasgow. | 
TAUNTON.—74 houses, for the Т.С.; I. F. Shellard, borough engineer. 
Munster Road; Mr. 


TEDDINGTON.—Works, for the Vinora Cabinet Works, 
Breading, owner (210,000). 

THORNTON (ngar BiackPoor).—Additions to Mission Church, Heys Street; 
Re». С. N. Sergeant. 

TODMORDEN (Vonka) einstatement, Todmorden Motor Co.; H. Simpson 


WAKEFIELD.—Remodelling of Agbrigg sewage disposal works; borough sur- 
Warehouse in Eine Yard and Strafford Square, for Kil- 
Extension at economiser works, Cal Vale Ком, 


for E. Green & Son. 
pelsall Hall Sanatorium; borough eur- 


WALSALL.—Additional pavilion at 
veyor. 

WEST HARTLEPOOL.—Alterations to warehouse, for North-Eastern Rail- 
way Co.; A. Pollard, architect, York. 

WHITBY.—Residence, Carr Hill Lane, for Rev. Philip Drewitt; A. E. 
Young, architect. 

WITNEY (Oxon.).—Extensions, for the trustees of the Wesleyan Church. 

WREXHAM.—Adaptation of premises in Grosvenor Road аз offices, clinic, 
&c., for Denbighshire Education Committee; county architect. 


YORK (Wnuixtev).—Houses and farm buildings; County Land Agent, County 
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CASING & CAPPING Tirer ror ==. 
We solicit your Emauiries- 


THE TEES-SIDE ELECTRIC & PLUMBERS’ STORES, LTS. 


5, REED STREET, WEST HARTLEPOOL. Tel. No. 611. 


Glasgow O 
37, Weir Street’ 


London Office :—73a, Queen 
Vistoria Street, Е.С. 4. 


* W. BROADBENT, LTD., 


Manefastarers ef ole: 
ALTERNATORS, DYNAMOS, А.0. 4 0.0. MOTORS, 


VICTORIA ELECTRICAL WORKS, 
HUDDERSFIELD. 
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SILU MINIT E. кош 


We are not in mourning, but this border just serves to 
express the dense black quality of our material. 


SHEET. 


its Points г We Mako г 
High Electrical Resistance. Moulded Bases, 
Heat Resistance. Contactor Blocks, 
Never Seftens. Insulated Brush Holders, 
Non-hygroscopic. Arc Shields, 
Easily Cut and Drilied. Track Insulators, 
Mechanical Strength. Insulating Barriers, 
Withstands Oils and Acids. and Dividing Fillets. 


Its Low Price. * 


THE SILUMINITE INSULATOR CO., LTD., сох, MIDDLESEX. „22, "2 


EVERSHED’S 


eccrsTEeReo ^ 


TRADEMARK 


T 
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Recording Instruments 


Many years of manufacturing experience 
are behind our Recording instruments. 
The chief distinction lies in the use of 
the Murday Patent Pen, which gives 
rectangular co-ordinates to the chart 
instead of the usual curved hour-lines. 
The instruments are of the simplest 
and strongest design and the mechanism 
extremely trustworthy. Send for list. 


Evershed & Vignoles, Ltd. 


ACTON LANE WORKS, CHISWICK, W.4 
Telephone : Chiswick 1370. Telegrams : Dorothea, Chisk, London 


`r — U У 


ANY METAL 


ANY DESIGN 
Ask us for particulars. 


Jave Our Spinnings do NOT Fire Crack. 


[п most cases they are superior to 
the Press—in both price and finish. 


We specialise in 14 and 16 S.W.G. Brass Spinnings. 


FOWLER & POLGLAZE, 18, Hosier Lane, Smithfield, E.C 
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. CARDIFF, BRISTOL AND SWANSEA. ASHBROOK WORKS, LONDON, N. 
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CASING Z CAPPING 
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A Sound ELECTRICAL TERMINAL] | ~ 


FOR LIST 
AND DISCOUNTS. 


| CABLES Owe | 


4: 


OTHER 8. FROM 3" E ., 
Send for List and Full Particulars. 


HASLAM & STRETTON ео). ROSS COURTNEY'S 


are the "Right" 
Every Trade Condition. | Motors for 


5 — — You. 


IN 5 TYPES, 


Protected — Ventilated—Totally Enclosed—Pipe 
Ventilated and Rainproof. 


Efficient and Reliable for 


"n————————————— ʒů33232ü⸗%õ 2 kk44öb?i x «ЭС Ж Ж 44 „„ „„ „4664 eee eee 


ENQUIRE NOW 


Telephone 499 Halifax. _ Telegrams: “ MOTOR.” Halifax. 


W RIGHT MOTORS Ltd. 
CENTURY WORKS HALIFAX 


London & Midland Agents: S. G. Leach & Co., 26-30, Artillery Lane, E.C. szal 


ARMATURE REPAIRS. 


Well Equipped Workshops and Testing Rooms for all kinds 
of Motor and Dynamo Rewinds and Repairs. 


w. G. WALKER Co., SA e ew. | 


TELEPHONE 1622 VICTORIA. 


ent —E2BQWARE 4. 
YOUR ENQUIRIES TELEGRAMS 1—" WRIGHT, gpewant.” 
SOLICITED FOR 


— STAMPINGS—PRESS TOOLS -«&- 
COMPONENTS. 
WRIGHT & SON, "zx" (Dept. EAR), EDGWARE, MIDDLESEX. 


~ " June 24, 1921.) THE ELECTRICAL REVIEW. xxxi. 


АТТОО LOU a LIH 2 


BV 


“О 


55 = Upper 


Н.Т. IRONCLAD SWITCHGEAR. 


: 
| | | | W illustrate one ol our standard high- 
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tension ironclad lock- up  fool-proof 

cubicles fitted with isolating switch, oil 
switch, th ee overload trips (with time limit 
device) and the usual current and potential trans- 
formers, instruments and trifurcating boxes. The 
Switchgear is interlocked with the doors, and 
the isolating switch with the oil switch, providing 
absolute safety against inexperienced handling. 
All Home Office requirements are fully complied 
with. 
These cubicles are built to standardized designs 
which facilitate extensions and repairs, and 
permit of such variations in equipment as 
customers requirements demand. 
We shall be pleased to submu quotations on 
request. 


We make Motors from 1 to 700 Н.Р. 


234 66 
BRANCHES : 


LONDON: ET Sbe quate We 1 ЮЙ NEWCASTLE -ON-TYNE ` 
MANCHESTER: Examiner Buildings, Strutt Street. Manufacturi — — НЫ НЕ 
GLASGOW: 19, Waterloo Street. 


MENTETT ИНИТ 


С Electrical * Engineers. 
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"YORKSHIRE: 63, Albion Street, Leeds. Telephone: Central 809. Telegrams: Holmes, Newcastle-on-T yne,” Al | 
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STORAGE BATTERY CONTRACTORS 
TO H.M. KING GEORGE V. 


WRITE FOR OUR 1921 ILLUSTRATED 
CATALOGUE OF HART BATTERIES. 


— 
wl f |7 й 


HART ACCUMULATOR 00. LTD., 


| STRATFORD . . LONDON, E. 18. 


ORKS LIGHTING & POWER 
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HIGH-CLASS 


AMMETERS 


AND 


ROUND, SECTOR 


BEST POSSIBLE and EDGEWISE. 


emm 


FINISH and \\\ еһе 05% - Pes. Рано xs tis 7 e —— 
М? 4 l 
WORKMANSHIP. 
MOVING COIL 


ACCURACY: {st GRADE. MOVING IRON. 


BRITISH STANDARDS. 


o ——7—"7 


Quick Delivery. 


TOTALLY ENCLOSED D.P. 
VOLTMETER SWITCH PORTABLE. 


— „ ш 


TELEGRAMS: ÍSOBAR. PHONE, Loni ONS 


CUMBERLAND Бр TELEPHONES: WILLESDEN 2223 
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ELECTRIC CONTROL GEAR 


Production to-day is i 4 
largely dependent on | D 
plant. The plant in 
which the electric 
power is correctly 
controlled will secure 
the greatest output. 


HIS illustration shows ап Under- 


ground Pumping Plant in a 
coliery. The Control is Ellison 
Unit-type Switchgear, comprising 
busbar chamber with armoured 
cable fittings, automatic oil break 
circuit breaker, and an oil-cooled 
‘rotor starter for each motor. We shall 


А AN be glad to receive enquiries from Engi- 
he Standard for Simplicity neers for Electric Control Gear and 


and Correct Design. | | 
Switchgear for use with pumping plant. 


GEORGE ELLISON 


WORKS: PERRY BARR BIRMINGHAM 


HOLLAND & COLONIES Ingenieurs Bureau. Econoom " Prinsengracht, 
967, Amsterdam. 


LONDON se 2x is ә 5% - 25. Victoria Street, W. I. 

GLASGOW .... „ e чене; DENMARK, SWEDEN & NORWAY. -Elektrici Aktieselskabet P 

B : & .-Ble citets eselskabet Protector, 

5 AE NE ат. 63. Victoria Street. Havnegade 11, Copenhagen К. 
ees. o e. Queen's Chambers, Queen Street. SWITZERLAND F. Burri. clo Fr. Sauter, Angersttinerstr, 32, Bale. 


78 King Street. 
.. H. L. Rochat & Co.. York Building, Hornby Row, Bombay. 


MANCHESTER Д E "P C" 

LEK Roos. ce Standard Buildings. City Square. INDIA: = 

NEWCASTLE. ON. TVN ix is 2 .. Milburn House. AUSTRALIA .. N. Guthridge. Ltd.. 10. George Street, arte tela 

BIRMINGHAM „ Athensum Chambers, Temple Now. NEW ZEALAND _ .. Carrick, Wedderspoon & Co., 94A. Hereford Steet. y 
. stehurch. 


FRANCE & BELGIUM Florent Neirinoks, 12 bis, Rue de Picpus. Paris XII. 
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The New Eccles Rubber Works, ш, 


„bst Ез ECCLES, MANCHESTER. 


— p t t — 


— — — 


Spe ање in EBONITE, `$ТАВАПТЕ, 
VULCANITE GOODS, | 


Magneto Parts, Distributors, Slip Rings, &c. 
Accumulator Boxes, Fork Separators, &c. 


Boiling Jets, Cocks, Elevators, Acid Conveying Pipes, 
Fittings, &c 


Centrifugal, Ram and Diaphragm Pumps, Pump Rings. 


ROD. SHEET. TUBE. 


— — — — 
Chemical Vessels Lined for Protection against Corrosion. 


AGENTS: 


LONDON. Mess LAWLER, AYERS & CO., Lu. _ BIRMINGHAM: Messrs. BILL & BERRY, 
1, Broad Street Place, E.C. 2. 18, Constitutien Hill. 


BRANCHES :— THE MANUFACTURE OF 
MANCHESTER LIVERPOOL BARBO SE H H R A DE 
Kays Chambers, : 84, 85, Wood Street 121, Duke Street IG = G e % % 9 * 
Cooper Street "Phone—2884 Royal {'Phone—38, Barrow ——ä——k тс a ee ee ee з 
Telegrams — Duchavwat Telegrams —Duchatwat Telegrams—Duchva wat 
. PERMANENT MAGNE 
113a, Coleshill Street 31, Vidora Square 


UPON A QUANTITY BASIS 
IS CARRIED OUT BY 
ALFRED GRAHAM & СО, 
ELECTRICAL AND MECHANICAL ENGINEERS, 
ST. ANDREW'S WORKS, CROFTON PARK, 
: LONDON, SE. 4. 


DUTCH 
r HALF-WATIS * 


SOLE AGENTS IN GREAT BRITAIN FOR 


Motor Lamps SUNLITE LAMPS Half-W atts 


Strip Lights 


caen “SPECIAL. LAMPS. nive 


Train & Tram Lighting 


THE- BI. BLÉECIRIC LAMP 
& ACCESSORIES CO. 


10, Rangoon Street, Crutched Friars 
LONDON, ЕС. 3 
Telephone— A venue 8768 Telegrams— Duchavwat, Cannon, London 


Branches — MANCHESTER, LIVERPOOL. BIRMINGHAM, LEEDS 
GLASGOW, BRISTOL, BARROW.IN.FURNESS 


CAPPER, PASS & SON 


We hold the largest stocks of any la BEDMINSTER SMELTING WORKS, BRI 
аалы че Чы dns Sellers of ANTIMONIAL LEAD of all Grades, |. 
| BUYERS 
Advertisement in the Electrician. “ LEAD ASHES & LEAD RESIDUES: from ACCUMULATORS. | 
W. B r jJ! Folegrėms : а = " 


FERRANTI 
INSTRUMENTS 
RELAYS 


FERRANTI LIMITED 
HOLLINWOOD, LANCASHIRE 


F youcannot satisfy your customer 
from Stock, we ask the favour of 
your introductions to 


OUR NEW SHOWROOMS, 


| where every attention and courtesy 
| / will be given, and the usual discount 
reserved to you. 


(Our Special Book of Introduction 
Forms will be sent you upon request.) 


EVERY- 
THING 


FOR 
LIGHTING 
& HEATING. Ѓ 


АЦО 


DOMESTIC APPLIANCES. 


We have the FITTINGS READY- 
WIRED for demonstraticn purposes 
and the beautiful effect considerably 
helps to decide the order. 


ALL ACCESSORIES. 


ARTISTIC :SILK SHADES. 
SATISFACTION GUARANTEED. 


———— HUGE STOCKS. — — 


J. & W. B. SMITH, LTD., 


| 15,17,19,21 & 23, Farringdon Road, LONDON, Е.С. 1. 
LONDON. " | MELBOURNE. » GLASGOW. 
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Nat. Tel. No. 160 Worcester. 


Telegrams : = QUALITY id оа to Н.М. Government, 


your 
Enquiries 
for 
odd 
sizes 
whether 
taller 
or 
shorter 
or 


Makers of 
all kinds of 


TRANSFORMER 
PILLARS. 


ARC 
LAhiP 
PILLARS. 


BRACKETS. 


CARRIERS. 


Established 1814. 


FEEDER PILLARS. 


} m mci > 
No. 1326 (Registered Design). 


BUT QUOTATIONS ALSO 
GIVEN FOR OTHER SIZES. 


These Pillars are of very nice appewanse, we thoroughly 
good castings, and are very efficiently ventilated. ach Pillar is 
rovided with two doors, hung on massive ornate malleable iron 
Шиа. pivetted on 2 in dia. Brass Pins, and each door is fitted 
with a good Brass Lock. The fist six sizes measure 4 ft. high 
overall aM ground. the next 5 sizes. 4 ft. 3 ins. high, and 
size 5, 4 ft. 9 ins. high above ground. The underground part of 
all sizes is 1 ft. 3 ins. long. 


STANDARD SIZES: 


Inside Dimensions Clear Openings of Doors 


Size 1 ves 19 x 12 ins. 5 33 x 15 ins, 
Wo qu 19 x 14 ins. 33 x 15 ins 
„ 1b 21 х 12 ins. 33 x 17 ins 
„ 2 21 x 11 ins. 33 x ]7 ins 
4, 2a 21 x 16 ins. 33 x 17 ins 
s 2с 21 x 18 ins. 33 x 17 ins 
» 2b 25 x 14 ins. 36 x 21 ins 
„ 3 25 x 16 ins. . 36 x 21 ins 
4, За 25 x 20 ins. Ж 36 x 21 ins. 
„ 3b 31 x 16 ins. 36 x 27 ins 
„ 4 31 x 20 ins. Зо x 27 ins 
» б 36 x 24 ins. 42 x 33 ins 
„ 6 42 x 24 ins. 61 x 38 ins 
we d 36 x 30 ins. 46 x 30 ins 
„ 8 42 x 30 ins. E 46 x 36 ins 
4, 9 36 x 36 ins. T 42 x 33 ins. 

, 10 36 x 30 ins. . 42 X 35 ius. 


With 
divided 
ир 
interiors, 
&c., &C., 
also 
for 
doors 
and 
frames 
for 
brick 
chambers. 


MADE IN SEVENTEEN STANDARD SIZES, 


Makers of 
all kinds of 


FEEDER 
PILLARS. 


INCANDESCENT 
LAMP 
PILLARS. 


CORONAS. 


MANHOLES. 


ENQUIRIES SOLICITED NQUIRIES SOLICITED. 


HARDY & PADMORE, LIMITED 


— Mr ADDRESS: 5 ENGLAND 


e «аала, 
* di d 
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SWITCHGEAR FOR SUBSTATIONS 


11,000 VOLTS, 3-PHASE. 


HEBBURN-ON-TYNE. 
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ALTE 


Generators &- Motors 


FOR EVERY CONDITION OF SERVICE 


ELECTRIC WELDING 
and 
BATTERY CHARGING 


PLANT A SPECIALITY. | 


3-Phase D.C. 
Motor Generator. 


; n Regd. Office and 
“CROMPTON. à 
CHELMSFORD." mp, Р 


Telephone — 


Cum & CO., LTD., Chelmsford, ENGLAND. "77: 
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POLAR DIESEL ENGINES 


IN STANDARD SIZES. 


123-1,000 B. H.P. 


IMMEDIATE DELIVERY. 


LOWER 
GUARANTEED 
FUEL CONSUMPTION 
THAN 
ANY OTHER MAKE. 


FOR THE ENGINE 
ILLUSTRATED 
Type B.6.W. of 1000 B.H.P. 
ONLY 


0:385 Ib. 
PER B.H.P. PER HOUR. 
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ATLAS DIESEL COMPANY, LTD. : 


35, SURREY STREET,;;LONDON, W.C. 2. 


rams: "DIESELMOT, LONDON." 


Telephone: CENTRAL 9067. 
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PETER LI N D & CO. -— Engineer and Contractors 


FOR. ALL TYPES OF 


REINFORCED CONCRETE 


STRUCTURES. 


ENQUIRIES INVITED FOR 
POWER STATIONS. FLOORS, BUILDINGS. 
STORAGE BUNKERS and TANKS. 
COOLING PONDS aad TOWERS. 
RETAINING WALLS. FOUNDATIONS. 
BRIDGES and CULVERTS. 
VIADUCTS, PILING, GANTRIES, &c., &c. 


RESPONSIBILITY 
for Design and Erection accepted in 
all cases. 


— —— Е ЕЕС HEAD OFFICE: — eee 


2, BRUNSWICK HOUSE, CENTRAL BUILDINGS, WESTMINSTER, S.W.1 


Telegrams : Inmelooitm, Phone, London. Telephone: 8146 Victoria (2 lines). 


HEEMAF 3-PHASE MOTORS 


Squirrel-cage or Slip-ring. 
Low Price. Immediate Despatch. 


Prices, Details and Dimensions from :— 


WILLIAMS, PELL & BARING, 


5. Chancery Lane, 
London, W.C. 2. 


Phone: HOLBORN 2367. 


| 


KEEP YOUR MEN CONTENTED BY USING LITTLE GIANT PORTABLE ELECTRIC DRILLS. 
They give the best Driiling Speed and are the most E fficient. 


ROBUST CONSTRUCTION. 
EASILY HANDLED. 


ECONOMICAL. 


DELIVERY FROM STOCK. 


Write for our Illustrated 
Catalogue. 


NOW is the time to send 
your existing Drills for 
general overhaul to our 
Repair Shops. The best 
equipped Repair Shop in 
Europe for both Electric 
& Pneumatic Machines. 


73/80, Petty France Street, 
Westminster, S.W. 1. 


ELECTRIC DRILLS and ш 
PNEUMATIC HAMMERS ЩЩ 


If you have any drilling problems ftm 
à ON SHIP REPAIR WORK. P. 
g 


let us; know. We can help you. 


THE CONSOLIDATED PNEUMATIC TOOL CO., LTD. 


EGYPTIAN HOUSE, 170, PICCADILLY, LONDON, W. 1. 
TTelep, No.: Gerrard 9216 (4 lines): 


6 0% % % % % % % 


Teleg. Add.: Caulking,” Piccy, London. 
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Barrett & El Lad. .. 
Bastian Meter Co., Lid... ve 
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Benjamin Electrio, Lid.. n 16 
Benais, E. & Со, Lad... m 

Berry, Wiggins a oo. 16 


Berry's Elecsric, Ltd. .. o 4 
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Bill, B., & . oe ee ee 
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Bolton, T., & Sons, Lad. s 
H. T. Lad. ee Вар. 45 
Boving & Co. Le. 
Braby, Fred., & oo. 9 
Brampton Bros., Ltd. .. vs 
Bray, Markham 4 Reiss, 144... 
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Brook, E., Ltd. .. . 1 & Sup. 86 
Browett, Lindiey & Oo., Lad. .. 
Brown & Co. - T e. 
Browning's Eleotris Оо... e 
Bruce Peebles & Co., Ltd. v 
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Churchill, Cuarles. & Co., Lid. 
Churton, T. Harding & Co., Ld. 
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Willys Overland Crossley, Lad. Вар-\$ 
W паше, Pell & Baring. oe 
Wilson, L. E. ee oe 
W orthington-Simpson, Lad, 
Wolf, В. & Co., Ltd ER — 90 
Wright & Bon "n ee — 80 
Weight Motors, Lad, .. oe 


% Electric Lamp & 8uppliie: 10 
Co., Ltd. ee eo oe gap. 
Zenith Manufacturing CO 
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THE TIME SWITCH YOU CAN FORGET 
e _—— 
— Roses, Roses 
ou can wind up а NEW BRIDGE“ 


and forget it for 14 days and yet be cer- all the way. 


tain it will never forget to do its duty. 


UNE the rose month is here, but rosiness 


| ӨЕ н», Saves Time bp 
| £ ^ ES Е seems confined to its strict floral meaning. 
Í a js в Saves Trouble The selling outlook is wintry in its black- 

= Saves Money ness. Buyers are very, very wary ; they are more 
discriminating than ever. But there's a silver 
|f you would be up lining even to an unrosy June. People to-day 
to date, learn all are demanding quality ; inferior apparatus is pushed 
about the aside in disgust. Jackson cookers and heaters are 
NEWBRIDGE as popular as ever. and our trade friends are 
| AUTOM ATIC bringing more and more customers to our show- 
, ELECTRIC TIME rooms. They appreciate our methods of business, 
SWITCH they know that a customer who has bought 
by sending to-day for Jackson apparatus will come again for other things. 
descriptive List. They also know that the discount on every sale 
| made in Sloane Street is credited to their account, 
DONT DELAY. whether they bring the customer themselves or send 
him along to see the demonstration for himself. 
. The Jackson No. 20 Cooker illustrated needs no 
The ELCO ELECTRIC MANUF ACTURING Co., Ltd. introduction. It has been consistently advertised 
59/61, Upper Maudlin Street, in this journal and its special features of strength 

| and reliability аге well known. 
Тамна: “ELCOEL” нна Ic Full particulars ol trade terms and schemes of 
| dealer-assistance on request. 
! 

EA XN. 
'& — — ——e | JACKSON 
м” /7 X М JO е I 


ETCHELLS, CONGDON & MUIR, 14., ELECTRIC COOKERS & HEATERS 
ANCOATS :: MANCHESTER. | | 
7 ri 4 


4 ` 


— — 


SAM LEE Стр (2 igi 


рем a ^ 
e) 88 


0 ЕСМ. A. C. Three-Pbase 
| if -Centreller. 


| 
| i Makers of the ak 
| - E.C.M. Lift 
і | and of all Apparatus connected with the 
control of Elcctric Lifts. 
| 


operation and 

D.C. & AC. AUTOMATIC LIFT | 
CONTROLLERS. 

ELECTRIC BRAKES. THE JACKSON ELECTRIC STOVE CO. LTD., 


PUSH BUTTON SYSTEM. 143 Sloane Street, London, SW. 1. 
TCHES, ETC. - 5 Milbarn House. 
LIMIT SWI Newcastle-on-Tyne е Е 


ELECTRIC GATE LOCKS. Manchester 
6 ———— V LL 
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CLASSIFIED 


INDEX 


OF ADVERTISEMENTS. 


The Names of Advertisers whose Announcements are ordered for a series are entered under any one Heading in this Indeg 
Free of Charge, but if repeated under existing Headings 18. per Week is charged for each additional entry, 


Accessories. 
B. E. Оо. ot London and Birming. 
ham), ; 


Crabtree, J. A., & Oo., Lad. 
Edison Bwan Blectric Oo., Led. 
Falk, Stadelmann & Oo., Ltd, 
Hillbar Press 


Lee, A., & Oo., Lad. 
Morton, А, 
Rawlplug Oo. EMEN 

yman, Frederick, i 
Яах, Julius, & Co., Led. 
Shaw, J., Son & Greenhaigh, Ltd. 
simplex Conduits, Led. 
U eed Stoker Oo., Led. 
Underwood (Manchester), Led. 
Wilson, L. E. 


Air Compressors. 
British Thomson-Houston Co., Ltd. 
Consolidated Pneumatio Tool Co., 


Ltd. 
Reavell & Co., Ltd. 


Air Filters. 
ротор, рва & Со. 


Premier Cooler & Engineering Co., Ld. 
Princeps & Co. 
Altermators. 


British Thomson-Houston Co., Led. 
Crompton & Co., Ltd. 
Peebles (Bruce) Co., Ltd. 


Aluminium. 
British Aluminium Co., Ltd, 


Arc Lamp Coupling, Winches, 26. 
London Electric Firm, 


Armature Repairs. 


Dunn, H., & Son. 
Needham & Brittain, Ltd. 
Walker, W. G., & uo. 
Walters, Austin, ё Вор, 


Armatures, &c., Rewound. 
White, Jacoby & Co. 


Anctioneers and Valners 
(Mechanical). 
Kirk (Wheatley), Price & Co, 


Automatic Liquid Scale and 
indicator, 
Avery, W. & T., Ltd. 


Ball Bearings. 
Hoffmann Mig. Co., Ltd. 


Batteries (Primary). 


General Electric Со.. Ltd. 


Ind!a-Rubber, 6.-P, & T. W. Oo., Lad. 
Jones & Pordes, 


Batteries (Storage). 
Chloride Electrica! Storage Oo., Ltd, 
D. P. Battery Oo., Ltd, 

Fullers Unitea Electric Works, Ltd, 
Hart Accumulator Co., Lid. 

Premier Accumulator Co., Ltd. 
Pritchett & Gold and E. P. Co., Led. 
Tudor Accumulator Oo., Ltd, 


Bells. 


General Electric Oo., Ltd, 
Gens & Co., Lad. 


Belting, 
Dermatine Co., Ltd, 


India-Rubber, G.-P, & T. W. Oo., Lee. 
Jardine, J.. Lid. 


Bitumen, 


Berry, Wiggins & Co. 
Bhell-Mex., Ltd. 


Blowers (Portable Electric). 


PORRO MORIAR Pneumatic Tool Co., 
atd, 


Bcholey & Co., Lid. 


Books. 


L' Electro Journal. 
McGraw Hill Publishing Co., Lid. 


Boosters, 


Chloride M'ectrica! Storage Co., Lid. 
Indie Rubber. O. P. 4 T W Co., Lad, 


Cabinet Work. 


Brown & Оо. 
Peacock, C., & Co., Lid. 


Cable Connectors. 


Haslam & Stretton (Engineering and 
Motor Utilities), Ltd, 


Cables. 
See Wire (Covered). 


Carbons 
Electrica] Supplies Co. 
General Electrío Co., Led. 
MocGooch, W., & Oo., Led. 
Wells Electrical Co, 


Casing and Capping. 
Harris, J. F. & G. 
Haslam & Stretton (Engineering and 
Motor Utilities), Ltd. 
Tees-side Electric and Plumbers 
Stores, Ltd. 


Castings. 
London Electric Firm. 


Chain Drive. 
Brampton Bros., Ltd. 


Circuit Breakers (Automatic), 


Bertram Thomas. 

British Thomson-Houston Oo., Ltd, 
Edison Swan Electrio Oo., Ltd. 
Ellison 


Voritys Lid. 


Clocks (Electric). 
Gent & Co., Ltd, 


Coal Handling Plant. 
Bimon, H., Ltd. 


Commutator Grinders. 
Phillips, J., & Oo, 


Condensing Apparatus. 


Cole, Marchent & Morley, Ltd. 
Mirriees Watson Co., Lad 


«Conductors (Aluminium). 
British Aluminium Oo., Ltd, 


Conduits. 


Credenda Conduits Co., Ltd. 
Electrical Conduits, Lid. 
General Elec trio Co., Lud. 
Key Engineering Go., Ltd, 
Simmonds Bros., Led. 
Simplex Conduits, Lid. 


Controllers. 
Bertram Thomas. 
British Thomson- Houston Co., Ltd, 
Electric Control, Lid. 
Eiectro-Meonanica! Brake Co., Ltd. 
Metropolitan-Viokers Eleol. Oo., Ltd, 
Reyroile, A., & Co., Ltd, 
Veritys Led, 


Converters (Metor). 
Blecero Dynamic Constructicn Oo., 


Lan; & Squire, Ltd. 
Feebles (pruoe) a Co., Lid. 


Cooling Towers. 
Worthington -Bimpeon, Led, 


Corrugated Paper. 
Brighiling, G. O., ё Oo. 


Couplings. 
Electro-Metala, Led, 
Jardine, J., Ltd, 


Current Limiters. 
Electrical Utilities, Ltd. 


Dynamo Brushes. 


Britiah Thomson-Houston Co., Led, 
Voritys Lad, 


Dynamo Repairs. 
Bertram Thomas, 
Walters, Austin, & Bon. 
White, Jacoby & Co., Lid. 


Dynamos. 

British Thomson- Houston Oo., Lid. 
Canning & Co., Ltd. 
Crompton & Co., Ltd. 
Crypto Elcctrical Co., Ltd. 
Electric Construction Co., Ltd, 
Ei curorornemio Construction Oc, 

$a, 


Flectromotora, Ltd, 

General Eiectric Co., Lid. 

Hal, J. P., & Co., Lid. 

Hartnell, Wilson & Co., Ltd. 
Holmes, J. H., & Co. 

India- Rubber, G. P. & T. W. Co., Ltd. 
Lancashire Dynamo & Motor Co., Lid. 
Meclure & Whitleld. 

M: tropolitan Vickers Elec, Co., Ltd. 
Peebles (Bruce) & Co., Lid. 

Rees itoturbo Mig Co. 

Small Power Dynamo & Motor Об, 
Swedish General Electric Co., Led 
To4man. Ryall A Co., Lad ' 
Varitya Led 

Watshams, Ltd. 


(Continued 


Barthing Clips. 


Hann & Ingle. 
Ryman, F., & Co. 


Bbonite. 
22201508 Hard Rubber Co. (Britain), 


Barrett & Elers, Led. 

British Ebonite Oo., Led, 

Ebo Rubber Co., Ltd. 

India-Kubber, G.-P. & T, W. Oo., Lid. 


Blectric Heating. 
Oarron Company. 


Electric Holsts. 
Robinson, W., & Co. 


Electric Portable Tools. 
Consolidated Pneumatic Tool Oo, 
Ltd 


Westminster Tool & Blectrio Oo. 
White, Jacoby & Oo. 


Elestrie Washing Machines. 
Duncan, Watson & Co. 


Blectrical Accessories. 
MoGeoch, W., 4 Oo., Led, 


Electrical Soldering Irons. 
Browning's Electric Works. 


Electricity Meters. 
Allen West & Co, 
Bastian Meter Co., Ltd. 
Bertram Thomas 
Chamberlain & Hookham, Ltd. 
Electrical Apparatus Co., Ltd. 
Ferranti, Ltd. 
General Electric Co., Ltd. 


Engineers and Contractors 
(Electrical). 


British Thomson- Houston Oo., 144, 
Clarke, Chapman & Co., Lid. 
Electromotors, Ltd. 

English Eleotrio Co., Ltd. 
India-Rubber, G.-P. & T. W. Oo., Led. 
Johnson 4 Phillips, Lid. 

Moy, E. F., Ltd. 

Peebles (Bruce) & Co., Lud. 

Verity Led. 

Western Eleotrio Oo. 


Engines (Gas). 
Gardner, L., 4 Bons, Ltd. 
Hindley, E. B., & Bona. 
Keighley Gas & Oil Engine Co. Id. 


Engines (0Oll.) 
Atlas Diesel Co., Ltd. 
Hick, Hargreaves t Co., Led. 
Keighley Gas & Oil Engine Co., Led, 
Mirrlees, Bickerton & Day. 


Engines (011 and Gas.) 


Consolidated Pneumatic Tool Co., Ld. 
Keighley Gas & Oi! Engine Co., Ltd. 


Engines (Steam). 
Browett, Lindley & Co., Lid. 
Reavell & Co., Ltd. 

Bisson, W., & Oo., Ltd, 


Fans, 
Aland & Oo. 
Credenda Conduits Co., Led, 
Davidson & Co., Ltd. 
General Electrio Co., Lid. 
Leach, В. G., & Co., Ltd. 
Marelli, E., & Co. 
Sturtevant Engineering Co., Lid. 
Veritys Ltd. 


Feedwater Treatment, 
Dearborn Chemical Co, 


Fibre, 


Austin 4 Hayes. 
Diamond Fibre Co., Lad, 
Mosses & Mitchell. 


Fittings (Electric Light), 


British Thomaan- Houston Co., Lid. 
Cable Accessoriee Co., Lid. 
Dorman & Smith, Ltd. 

Drake & Gorham Wholosalo, Lid. 
Brinoid, Lid. 

General Electric Co., Ltd. 

Lee, A., & Co., Lid. 

Metallic Elec. Eng. Co., Ltd. 
Pnotector Co.. The 

Priory Electrical Engineering Co. 
Bimpiex Conduits, Ltd. 

smith, J. 4 W. B., A Co., Ltd. 
Tucker, J. H. & Co., Lid. 

Waisall Hardwaro Mig. Co., Ltd. 


Fittings (Fancy). 
Edison Swan Electrio Oo., Led, 


en page xliv.) 


Forgings. 
Riectro-Mechanica! Brake 
Jenkins, В. Oo, 144, 


Friction Clutches, 
Wigglesworth, F., & Co., Ltd. 


Fuse Boards, 
Bill, 8., а Со. Lad, 
idiand Electric » Oo. , £14, 
Veritys Lad, * 


Fuse Bexes. 
нешеу W. T. Telegraph Work: 


Midland Electric Mfg. Oo., Ltd, 
Moy, E. F., Ltd, 
Parmiter, Hope & Sugden. 


Fuses. 
Bill, S., & Co., Lid. 
Donovan & Oo. 
Foster Engineering Co., Ltd. 
MoGeoch, W., & Co., Ltd. 
Midland Electric Mtg, Oo., Led. 
Moy, Е. F.; Led, 


Gauges. 
Capstan Gauge Co. 


Generators. 


British 'Thomson-Houston Co., Lad, 
Swedish General Electric Co., Lad. 


Glass, 
General Electric Co., Ltd. 
Lang, J., & 8on 
Lee, A., & Co., Ltd. 


Heating & Cooking Apparatus. 


Arora Co., The 

Benham & Sons, Led, 

Bertram Thomas. 

British Electric Transformer Oo. Lal. 
Carron Company. 

Credenda Conduits Co., Ltd, 
Oressall Mfg. Co. 

Downes & Davies. 

Electric. Fires, Ltd, 

Klectric Heating Co. 

Electrical Supplies Oo, 

Electrical Utilities, Led. 

Emmanuel & Sons. A. 

General Flectric Co., Ltd. 
Jackson Electric Steve Co, 
Metropolitan - Vickers Elecl. Oo., Lal. 
Simplex Conduits, Lid. 

Low A., & Bons Ltd. 


India Rubber. 
India Восоег, G.P. & T. W., Oo., иќ, 


Instruments (Measuring). 
British Thomson- Houston Oo., Lad. 
Cambridge & Pau! Instrument Co., LA. 
Edison Swan Electrio Oo., Led, 
Elliott Bros, 

Everett, Edgeumbe & Oo., Lad. 
Evershed & Vignoles, Led. 
Ferranti, Ltd. 

General Electric Co., Led. 
India-Rubber, G.-P., & T. W. Oo., Lal. 
Moy, E. F., Ltd. 

Nalder Bros. & Thompson, Ltd. 
Record Electrical Co., Ltd. 
Walsall! Electrical Co., Led. 
Weston Electrical Instrument Co., L. 
White Electrical Instrument Co. 


Insulating Beads. 
Holder-Harriden, Lid. 


Insulating Material. 
Fleming, Birkby & Goodall, Led. 


‘Gladstone, J. W., Ltd. 


ныне, Y T 
Hobdell, Way o., , 
India- Rubber, G.-P., & T. W. Co.. Lab 
loco Rubber & Waterproofing Oo. 
Litholite Insulators, Led. 
L.P.8, Electrical Со, 
acLennan, John, & Co. 
ica Manufacturing Co. 
Micanite and Insulators Oo., Led, 
Riemens PRO. d а Lid. 
Spicer Bros., Ltd. 
Biluminite Inaulator Oo., Lud. 
Bugg, W. 4 C. 
Taylor & Potters, Ltd, 
Weidmann, H., Lid. 


Ironclad Switchgear. 


Bill, f., & Co., Ltd. 

British Thomson. Honston Co , Lad. 
Niidiand Electric Mfg. Co. 
Vincent Bwitchgcar Mig. Co. 


Ladders. 
Heathman, J. H., à Co. 


Lamp Holders. 


Edieon Swan Electric Co., Led. 
Lee, A., X Co., Lid. 
Western Electric Co., Ltd. 


Lamps (Arc). 
G nora! Blecerio Oo., Led, 
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spend thousands of pounds en a 
erane ead run the risk of losses 
due to irregular operation be- 
cause you have not specified 
F.M.B. Unbreakable, Jointless, 
Rustless Grid Resistances. 


ГГ 


A 


Г 


Af 
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Sole Makers: 


The Electro-Mechanical Brake 
West Bromwich, England. Co., Ltd 


stablished 1908. 
Telegrams: Brakes: W.B. 


Ж 7 


Ц 
КА 


'Phone :*291`& 292. W.B. 
„ Donald H. Scott, 10. Arthur street, Е.С. 4. 


Londen . ANS 

Sootland - I McGregor & Co., 74, York $t.. Glasgow. Ny 

N. E. cat ~ Е H. Morley, Star Blés.. Northumberland St. IJ 
Newcastle-on- Tyne. NN 

Yorkshire „ = R. Haste; Carr. Crown Point Road. Leeds, Ñ 

Lascs. and L. Backhouse, Trevelyan Balidings, 

Cheshire Corporation Street, Manchester. 

Senth Wales - A. N. Douglas. 4. Pembroke Terrace, 


Queen Street. Cardiff. 
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STORAGE 
BATTERIES 


Unharmed by Rapid Discharge. 


The DP. Storage Battery can be discharged at a rate 
considerably in excess of its normal capacity without 
the plates buckling or disintegrating ; this is due to the 
unique system of plate formation The 
active material is In the form of a very tough skin ol lead 
peroxide keyed to the grid by the special ОР, method. 


The D.P. BATTERY CO., Ltd. 


Lumford Mills, Bakewell, Derbyshire. 
Office 11. Victoria Street, S.W. 


employed. 


London 


ттт 


Practical 
points of 


the S ( Richards ') 


PULLEY. 


1. The lightest pulley on the 
markel—and the strongest. 


2. Perfect balance assured by 
even distribution of metal. 


3. Exceptional rigidity pro- 
duced by the special T arm 
which gives freedom from 
contraction strain an 
affords maximum support. 


GLASGOW : MANCHESTER : 
93 Hope St. Royal Exchange, 
Phone: 210 Pillar No. 116. 

Сем. Tues. & Fridays. 


WN 


LONDON: 
7 King's House. 
King St.. E C. 2. 
'Phone: 2611 Cent. 


wm 

; 4 
Telegrams : : 
Clutch. 
Shipley.” 
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Code: A.B.C. (5th Edition.) 
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OLASSIFIED INDEX OF ADVERTISEMENTS .— (Continued from page xlii.) 


Lamps (Carbon and I. F.). 
Paama Qo., Тал 


(ead Selters. 


Alden Engine Oo., Lad. 
City Blectrical Oo. бё 


K Gas a Oll Engine бом. 
venie vaker. Lad. Ы 
Willys Overland Crossley, Ltd. 


Machine Tools. 
Taylor а Challen, Led. 


Magnets (Permazest). 
Graham, A., ё Co, 


Meta! Spinning. 
ler ё Poigilase. 


Hall. J. P., & Oo., 144, 


н 4 W 

India Rubber, G. P. & T. W. Oo., Ltd. 
Ingleby ё Oo., е 

Langham Engineering Co. 

London Electric Stores. 

Marie, W., 4 


Led. 
Sun Bieotrical Oo., Led. 
Swedish General Electric Co., Ltd. 
Vernys Lad, 
Victoria Dynamo & Motor Co. 
Wright Motors, Led. 


Goold, D. 

Raworth, J. B., ё Moss. 
Pillars. 

Hardy & Padmore, Led, 

Plummer Blocks. 
Jardine, Jus Led, 
Pereelain, China, &e. 
Macintyre, J., @ Ud. Lea. 


Power Presses. 
Bliss, B. W., Oo. 


Power Units. 
Wallwork, H., & Oo., Led. 


Pulleys. 


Jardine, J., Ltd. 


Pumps. 
Farndons Power & General Electri- 


Recording Machines. 
Ooz-W Led, 
Gent 8 Oo., 


Rectifiers. 
Hewittio Electric Oo., Led. 
Power Rectifiers. 


Reinforced Concrete. 
Lina, P., & Oo. 


ume, У. 


Stokers. 
Bennie, H., ё Oo., Led. 
Storage Tanks. 


Whessoe Foundry & Engineering Co., 


Igranio ТАД. 
Indie-Rubber, G.-P.& P. W.. Oo., һм. 
Lowe, J. r P 


enner Time Switohes, Ltd. 
Veritys, Ltd. 
Williams, Pell & Bering. 

Tank and Girder Work. 
Braby, Fred, & Oo. 


Tapes. 

Ab Anderson & Abbott, Led. 

L. PS. Blectrical Oo. 

MacLennan, John, & Oo. 
Telegraph Condensers. 
The Telegraph Condenser Oo., 144. 
Telephones. 

British L.M. Ericeson Mig. Oo., Led. 
General ) 


Sterling Telep 
Bleotrio Oo., 
Time Switches. 
EE 


Desen). 
Dorey, F. W. (Steam). 
nee прое vu., d. 
Fraser & Ohalmers 


Works. 
мыт & 
= . 2: ор 


Welding. 
Jenkin, R. N Co., Lad. 


8 
Hoope abber G. P. & T, W. Ody Led. 
Johnson & Lad. 


MK CI d 
ton, 1. 

„La. 
Smith, F., & Oo., D 
Smith, H. W., ё Oo., (1990) Led, 


А Apparatus, &. 
А, Electrical Co. Lad. 


MISCELLANEOUS ANNOUNCEMENTS, 


Relating to Situations, Articles for Sale and Wanted, &c., appear on Sup. 19, &с. 


у acuum 


is evidently not extravagant. 


Our claim that the 


Сеше: 


Read thie unsolicited Testimonial :— 


“ ehould like to say how pleased I am with your Cleaner. I purchased this some years ago, and since that time 


I have been all over America and have seen all the different forms of Vacuum Ol 


eaners and other electrical appliances 


—as 1 am rather keen on labour saving devices—but ha \ k. It is 
perfectly sound mechanical job. j ve never come acro s anything во good as your ' №188 


It is very rarely that I speak so openly, but I do feel that the article you sell, 


which is the ‘Nilfisk’ Vacuum 


Cleaner is euch а good thing that it ought to be better known, and by making it better known you are doing someone 
WRITE FOR FULL PARTICULARS AND TRADE TERMS. 


a good turn." 


GILLESPIE & BEALES, Amberley House, Norfolk St; Strand, М.С. 2 


д 
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THE OMEGA 


(Harris Patent) 


FOR INSULATION AND CONDUCTIVITY TESTING. 
Robust, Direct Reading & Rapid. 


А compact and portable instru- 
ment, made with up to 10 ranges, 
covering measurements from 
0'00005 ohm to 100 megohms. 


Mount.d in well finished teak 
case and fitted with 64" scale. 


| IMMEDIATE DELIVERY. 


-— | le Cambridée ana Paul 


INSTRUMENT СО 179 


den a Head Office. 45. GROSVENOR PLACE 


CAMBRIDGE Nor LONDON. S. V. I. 


Write for descriptive List No. 163 X. 


—M — 


vm THE FLUXITE 
чи! 


ar a 
e 
| aba — ч 
mS 4 1 
пег SNEÉ ^ 


» 


Intt 


CF 

ri тн 222 contains a special ‘‘small- 

Wheater. space” Soldering tron with 

spen . Күт, non-heating metal handle, 
Ten a Pocket Blow Lamp. Solder, 

— — full Instructions, &., and 


FLUXITE 


—THE PASTE FLUX THAT 


SIMPLIFIES SOLDERING | 
SAMPLE SET b, f ase 10/6. | 


Fluxite сап be had of all Ironmongers, in Tins, 8d., 1|# & 2/8. 


FLUXITE, LTD., Stissonoerv exe 


2 
Е 


Telephones 


RICSSON Telephones are 
specified for use in Rail- 
way Signal-Boxes where 

lives depend upon their infalli- 
ble working. 

That is the kind of service your 
clients want in their private tele- 
phone installations. 


ERICSSON Telephones have a 
reputation as old as the industry. 


Write for Illustrated Price List. 


BRITISH L.M. ERICSSON 

MFG. CO., LTD., 
60, Lincoln’s Inn Fields, W.C. 2. 
FACTORY - - BEESTON, NOTTS. 


W. MACKIE & C0. 


Electrical & Mechanical Engineers. 


_____ ee ————— 
SCOTLAND: Malcolm 
Breingan, 57. Robertson St.. 
Glasgow. 

AUSTRALIA: J. Paton and 
Co.. 1. Macquarie Place. 
Sydney, N.S.W. 

1. Bartram & Son P'ty. Ltd., 
586, Bourke St. Melbourne. 


MANUFACTURERS 
OF ; 


DYNAMOS & MOTORS, 
ano WIRELESS COMPONENTS. 
— 


As &fliclent Staff for Breakdowns. 


— — =» > — Pn 
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"E MIC ANITE & meu ATOR " 
EMPIRE WORKS. 
WALTHAMSTOW. LONDON. E. (7. 
Raw Mica, In original oases as Imported. Mica Splittings, Mica Washers, Miea Segnents sut 


MIGA:— 
and gauged. Canadian Amber Mica for Tramway Motors. Clear Mioa for Magneto Codensere, 
Stoves. Ground Mica, eto. 

— 

MICANITE в The standard bulit-up MICA INSULATION. Moulding Micanite, Commutater Nleanite, 
Flexible Micanite, Micanite Paper, Micanite Cloth, Micanite Silk, Micanite Tape, Heat-Resisting 
Micanite Plato, Micafollum, Micanite Tubes and Micanite Cemmutater Rings, In all shapes 
and sizes. 

PAXOLIN : A Manufactured Product of Paper and Synthetic Resin. The Ideal Wigh-Tension Insiiation 


or otl-Immersion. Transformer Cylinders, Sheets, Tubes, Bobbins. Condenser type Insuat»rs, 
Terminais, &o., for High-Tension operation. 


EMPIRE OLEO INSULATING MATERIALS cronow йш: 


Cloth, Paper, Linen, Canvas, Siik and Tapes (straight cut or bias). 


LEATHEROID, PRESSPAHN, VULCANISED HARD 
FIBRE SHEETS, RED ROPE PAPER, SHELLAC ! 
VARNISH, ADHESIVE RUBBER TAPE. | 


Telegrame :—" MYTILITE, PHONE, LONOON.” 


~  High-@rade elled insukting 


TELEPHONES :—WALTHAMSTOW 738, 730 and 942. 


CONTRACTORS WHO HAVE | 
MAINTENANCE CONTRACTS 


Will find the installation of 
* SAFUSE”. GEAR 


result in considerable savings. 


LOW FIRST COST IS NOT ALWAYS CHEAPNESS. 


“ SAFUSE" SWITCH and FUSE GEAR | 


is notable for its capacity to carry full load | 


all the time without attention or breakdown. 


Armour Clampt. 


| 2) р ta 
Patentees and Manufacturers: DE OP M 


DON OVAN & CO., 47, Cornwall St., Birmingham. 
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